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Sixth  of  a  Series  of  Arti- 
cles Describing  Methods 
Employed  in  a  Plant  Mak- 
ing the  United  States  Seven 
ty-five  Millimeter  Shell 


N    a    plant   producing 
over     ten     thousand 
shells   every    twenty- 
four    hours,    new    gages 
are  required   frequently, 
and  it  is  necessary  to  inspect 


Makin 

in  a 

Shell 
Plant 


Important  Features  of  the 
Practice  in  Making  Work- 
ing and  Inspection  Gages 
and  Maintaining  them  with- 
in the  Required   Limits 


continually  and  systematically  the  gages 
which  are  in  use,  to  insure  maintaining 
them  within  whatever  limits  or  tolerances 
may  have  been  prescribed.  Shell  making 
in  a  large  plant  requires  not  only  quite  a  large  variety  of 
gages,  but  also  many  duplicate  gages,  since  many  operators 
are  working  simultaneously  on  different  shells  of  the  same 
size.  These  gages  are,  of  course,  continually  wearing,  the 
amount  of  wear  varying  considerably  according  to  the  type 
of  gage  and  the  skill  exercised  in  using  it.  In  this  article, 
some  of  the  more  important  features  of  the  gage  making  prac- 
tice in  a  certain  well-organized  shell  making  plant  will  be 
described. 

The  work  of  the  gage  department  may  be  divided  into 
(1)  originating  or  designing  new  gages;  (2)  making  new 
gages;  ( 3 )m  checking  working  and  inspection  gages;  and  (4) 
repairing  gages  which  have  worn  beyond  the  allowable  limits 
of  accuracy.  New  gages  may  be  needed  because  of  changes  in 
dimensions  or  because  it  has  been  decided  to  replace  an  exist- 
ing gage  with  an  improved  form.  After  each  gage  leaves  the 
gage  department  for  use,  either  as  a  working  or  inspection 
gage,  it  is  periodically  inspected.  The  inspector  is  continually 
making  the  round  of  the  shop,  passing  from  one  user  of  gages 
to  another  until  every  gage  has  been  tested  with  the  standards 
with  which  the  inspector  is  provided.  As  soon  as  the  accuracy 
of  the  complete  gaging  equipment  has  been  verified  in  this 
way,  the  work  of  inspection  begins  all  over  again,  several  of 
these  tours  of  inspection  being  made  daily.  Whenever  a  gage 
is  found  to  be  either  below  the  minimum  or  above  the  maxi- 
mum size,  it  is  sent  to  the  gage  department  for  correction 
and  an  accurate  gage  is  given  to  the  operator   in  exchange. 


By  Franklin  D,  Jones1 


■Associate  Editor  of  Machinery. 


Periodically,  the  set  of  standards 
used  by  the  inspector  is  checked  by 
the  foreman  of  the  gage  department 
A    group    of    the    gages    used    in    the 
shell    plant    referred    to    is    shown    in 
Fig.   1.     This   view   does   not   illustrate   all 
of  the  gages  required  for  shell  work,  but 
examples   of   the   different   forms.     For   in- 
stance,  quite   a    number   of   snap   gag< 
different  sizes  are  used  to  measure  different 
parts  of  the  shell  during  various  stages  of  the  work.     Then, 
there    are    other   more    special    designs    required,    as.    for    in- 
stance, those  shown  in  Fig.  2.     The  gage  shown  at  A  is  an 
interesting  type  that  is  used  for  testing  the  concentricity  of 
the   thread   in   the   nose  of  the   shell.     If   this   thread    is   not 
exactly  concentric  with   the  body   of  the  shell,  and   the 
is  off  center,  the  shell  will  wobble  in  flight  and  not  follow  its 
natural  path.     This  gage  has  a  central  plug  which  is  a  very 
close  fit  in  its  hole.     At  the  end  of  this  plug  there  is  a  thread 
Which  will  screw   into  the  end  of  a  perfectly  concentric  shell 
when  the  latter  is  held  in  the  close-fitting  ring  formed  at  tin- 
enlarged   end   of  the  gage  body.     Gage   If   is   for   testing   the 
thickness  of  the  shell  wall.     The  movable  gage  point   is  with- 
drawn by  a  pivoted  thumb  latch,  and  marks  on  the  gage  point 
show  whether  the  wall  thickness  is  within  the  allowable  mini- 
mum  and   maximum   limits.     The  gage   0   to   the   right   is   for 
testing  the  thickness  of  the  base.     The  shell  is  simply  p 
in  a  vertical  position  within  the  gago.  and  a  rod  in  the  center 
is  lowered  into  contact  with  the  inside  of  the  shell  base.    1 
on  the  upper  end  of  the  rod  then  indicate  whether  or  not   the 
thickness  is  correct. 

Materials  Used  for  Gag-es 

The  gages  are  made  either  of  carbon  tool  steel,  machine 
steel,  or  a  special  manganese  steel.  Most  of  the  gages,  except 
thread  gages,  are  made  of  carbon  steel  containing  0.85  to  0.95 
per  cent  carbon.  Machine  steel  is  used  for  the  drop-forged 
snap  Bagea,  hut   very  little  for  other  forms.     One  reason  why 
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Fig.    1. 


Various   Forms  of   Gages   used   in   a   Shell  Plant   for  inspecting 
the  U.   S.   75-inillinxotor   Shell 


Fig.  2.    Gages  for  testing  Concentricity  of  Shell  Nose  Thread,   Thickness 
of  Wall,  and  Base 


machine  steel  is  not  used  very 
is  that  a  much  longer  time  is 
required    for    pack-hardening 

the  machine  steel  than  for 
hardening  a  high-carhon  steel, 

which  is  considered  an  im- 
)u  rtant  feature.  Another  dis- 
advantage referred  to  in  con- 
nect ion  with  the  pack-hard- 
ened machine  steel  gages  is 
that  the  thin  hardened  sur- 
face is  removed  by  regrinding 
worn  gages,  and  heat-treat- 
ment is  again  necessary, 
which  increases  the  expense 
for  gage  repair.  The  thread 
gages  are  made  of  a  special1 
high-manganese  steel  known 
as  "Mangano"  (made  by  the 
Latrobe  Electric  Steel  Co., 
Latrobe,  Pa.).  This  is  an  oil- 
hardening  steel,  which  is  used 
because  it  does  not  contract, 
expand,  or  otherwise  change 
its  shape  in  hardening  like 
an  ordinary  tool  steel. 

Roughing  out  Gages 
Standard  machine  tools, 
such  as  lathes,  milling  ma-  " 
chines,  etc.,  are,  of  course, 
used  for  machining  different 
kinds  of  gages  to  the  approxi- 
mate size,  the  method  of 
roughing  out  the  different 
gages  depending  more  or  less 

....  _  .  Fig.   3.     Roughing  out 

upon   their   form.     This  part 

of  the  work,  however,  is  often  facilitated  in  many  cases  by  the 


much   in   this  particular  plant       use    of    the    bench    grinder 


and  filing  machine.  The  bench 
grinder  is  used  on  various 
forms  of  gages  made  of  flat 
or  sheet  stock.  The  gage  is 
held  on  a  suitable  rest  and  is 
guided  by  hand  for  grinding 
it  to  the  approximate  shape 
and  size  required  after  rough- 
machining.  The  filing  ma- 
chine shown  at  work  in  Fig.  3 
is  also  very  useful  in  connec- 
tion with  the  work  of  the 
gage  department.  This  illus- 
tration shows  a  stack  of  T- 
shaped  limit  gages  being  filed. 
These  gages  are  soldered  to- 
gether temporarily,  and  they 
are  filed  on  this  machine  to 
within  about  0.010  inch  of 
the  required  dimensions. 

Heat-treatment  of  Gages 
In  the  heat-treatment  of 
gages,  the  essential  points 
are  to  prevent  warping,  to 
harden  those  parts  which  re- 
quire hardening,  and,  at  the 
same  time,  to  leave  any  sec- 
tions of  the  gage  soft  if  this 
is  necessary,  either  as  a 
means  of  preventing  warping 
or  to  increase  the  toughness 
of  the  steel  wherever  break- 
age is  likely  to  occur  when 
the  gage  is  in  use.    The  meth- 

„.,.      ..    t,  °ds  of  hardening  several  dif- 

Gages  on  Filing  Machine 

ferent  forms  of  gages  will  be 

described  to  illustrate  how  the  results  referred  to  are  obtained. 


Fig.   4.     A   Corner  in   the   Hardening   Department 


Fig.   5.     Oil  Bath  in  which  Gages   are  tempered 
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Fig.  4  is  a  view  of  one  corner  of  the  hardening  department; 
the  gas  furnace  is  shown  to  the  left,  the  preheating  forge  in 
the  center,  and  the  lead  bath  to  the  right  in  the  background, 
and  the  oil  baths  and  water  tank  for  quenching  in  the  fore- 
ground. Steam  pipes  which  enter  the  bath  of  quenching  water 
are  used  to  maintain  it  at  a  temperature  of  110  degrees  F. 
The  oil  hardening  and  tempering  furnace  is  shown  in  Fig.  5. 
The  men  shown  in  this  particular  view  are  about  to  remove 
from  the  oil  tempering  bath  the  wire  basket  containing  gages. 

Before  the  gages  are  heated  in  the  gas  furnace,  they  are 
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Fig.   6.     Two   Methods  of  hardening   Gages 

preheated  to  about  1100  degrees  F.  over  a  coke  fire.  The  gage 
is  first  placed  upon  a  plate,  which  may  be  seen  in  Fig.  4,  just 
above  the  bed  of  coke  on  the  preheating  forge.  When  the 
work  is  partially  heated,  it  is  removed  from  the  plate  and 
inserted  in  the  coke  fire,  from  which  it  is  transferred  to  the 
gas  furnace  at  the  left.  Thread  gages  made  of  "Mangano" 
steel  should  be  heated  uniformly  and  slowly  to  about  1425  or 
1435  degrees  F.,  and  they  are  hardened  by  quenching  in  fish 
oil,  although  lard  or  cottonseed  oils  might  also  be  used.  Gages 
made  of  0.85  to  0.95  per  cent  carbon  steel  are  preheated  over 
the  coke  fire  and  then  heated  to  the  hardening  temperature 
of  about  1440  to  1450  degrees  F.  The  tempering  temperature 
depends  upon  the  method  of  using  the  gage.  For  instance, 
the  gages  used  by  machine  operators  are  drawn  to  about  230 
degrees  F.,  or  just  enough  to  remove  the  hardening  strains. 
It  has  been  found  by  experience  that  tougher  gages  are  needed 
for  use  in  connection  with  bench  work,  etc.,  to  prevent  break- 
age, and  the  drawing  temperature  is  about  530  degrees  F. 

Use  of  Lead  Bath  for  Gage  Hardening' 

The  lead  bath  is  used  quite  extensively  for  hardening  gages, 
especially  when  only  certain  parts  of  the  gage  need  to  be  hard- 
ened. The  object  of  partially  annealing  sections  of  some  of 
the  gages  is  to  toughen  them  and  prevent  breakage.  One 
method  of  hardening  a  T-shaped  limit  gage  is  illustrated  dia- 
grammatically  at  A,  B,  and  C,  Fig.  6.  .  The  gage  is  first  dipped 
in  the  lead  bath  to  the  depth  indicated  at  A,  the  bath  having 
a  temperature  of  1450  degrees  F.,  approximately.  The  gage 
is  then  quenched  in  water.  The  end  of  the  gage  is  next  dipped 
in  the  lead  bath  to  the  depth  shown  at  B,  thus  partially  an- 
nealing this  end.  The  lower  gaging  end  is  finally  dipped  in 
the  lead,  as  shown  at  C,  and  is  quenched.  In  this  way,  the 
central  p-^rt  of  the  gage  is  left  comparatively  soft  and  tough. 

Ring  gages  similar  to  the  form  shown  in  the  upper  right- 
hand  corner  of  Fig.  1  are  first  hardened  all  over  and  then  the 
handles  projecting  from  each  side  are  softened  in  the  lead 
bath  so  they  cannot  readily  be  broken  off.  These  gages  art- 
made  from  0.85  to  0.95  per  cent  carbon  steel,  and  they  are  at 
first  hardened  all  over  by  heating  to  about  1450  degrees  F. 
and  then  quenching  in  water.  The  temper  is  then  drawn  to 
300  degrees  F.  in  the  oil  bath,  and  finally  each  handle  is  com- 
pletely immersed  in  the  lead,  leaving  the  ring  section  hard. 

Hardening-  Long  Length  Gages 
The  long  flat  gages  such  as  are  used  for  checking  the  over- 
all  lengths  of  shells  are  hardened   locally   or   on   the   gaging 


end!  only,  in  order  to  prevent,  warping  and  at  the  same  time 
make  tli<;  gage  less  brittle  and  better  able  to  withstand  shockB. 
The  three  diagrams  A,  li.  and  <:,  Fig.  7,  illustrate  the  method 
of  procedure.  One  end  of  the  gage  is  hardened  at  a  time  by 
holding  the  gage  at  an  angle  of  about   I  and  inn: 

log  the  end  as  illustrated  at    l.    The  heated  end  is  Quen 
in   water  and  is  then   polished  so  that  temperature  OOlori  will 
be  visible.     The  hardened  end   is  next  partially  submerged   in 
the  bath  as  at  B,  and  it  is  held  in  this  position  until  a  slight 
color  begins  to  show   on   that  part    of  end   which   is 

above  the  lead  bath.     In  order  to  prevent  I  |  surface 

from  becoming  overheated,  the  position  of  the  gage  is  rev. 
and  it  is  submerged  in  the  water  bath  as  illustr 

Use  of  Shield  Tongs  in  Gage  Hardening 

For    some    forms    of    gages,    special    shield    tongs    are 
when   quenching  in   order   to   prevent   the   portion   covered    by 
the  tongs  from  hardening.     The  use  of  these  tongs  as  applied 
to  a  flat  gage  D,  Fig.  7,  is  illustrated  at  E.    This  gage  is  l 
of  3/16-inch  flat  steel,  and  it  is  used  for  testing  the  position 
of  the  copper  driving  band  and  of  the  bourrelet.    The  bourrelet 
is  the  name  given  the  enlarged  part  of  the  shell  just  back  of 
the  curved  portion  or  nose.     It  is  a  few  thousandths  inch  less 
in  diameter  than  the  diameter  across  the  lands  of  the  rifling 
and  steadies  the  shell  as  it  leaves  the  gun.     After  the  gage  is  . 
preheated,  it  is  placed  edgewise  on  a  flat  cast-iron  plate  in  the 
gas  furnace  and  heated  to  a  hardening  temperature  of  about 
1450  degrees  F.     The  gage  is  removed  from  the  furnace  by 
means  of  the  shield  tongs  which  cover  most  of  the  body,  as 
illustrated    at    E,    Fig.    7;    consequently,    when    the    gage    is 
quenched  that  part  protected  by  the  tongs  is  not  hardened  to 
any  extent.    The  next  step  is  to  soften  about  half  of  the  pro- 
jecting gage  end  by  immersing  it  in  a  lead  bath  as  illustrated 
at  F.     If  the  entire  projecting  end  were  left  hard,  it  might 
easily  be  broken,  but  by  dipping  this  -end   in   the  lead   bath 
to  the  depth  shown,  the  outer  portion,  which  is  not  used  for 

gaging,  is  softened  and  made  tough  without  interfering  with 

the  hardened  gaging  surface. 

Another  form  of  gage  requiring  the  use  of  the  shield  tongs 

is  illustrated  at  G,  Fig.  7.    This  is  also  made  of  flat  stock  and 

is  used  for  testing  the  inside  taper  of  the  shells.     It  is  a  diffl- 
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Fig.   7. 


Diagrams   illustrating  how   Long   Flat   Gages  are   hardened   to 
prevent   Distortion    and   Breakage 


cult  gage  to  harden  without  distortion  unless  the  work  is 
done  properly.  This  gage,  like  the  preceding  one,  is  placed 
edgewise  on  a  flat  cast-iron  plate  while  heating  to  the  harden- 
ing temperature.  This  plate  should  extend  the  full  length  of 
the  gage  and  it  prevents  the  latter  from  warping  while  in  the 
furnace.  The  gage  is  first  inserted  with  the  taper  point 
inward,  and   when   it  has  been  heated  to  about  1300  degrees 
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Fig,    8.     Flat    Gage    held    by    Shield    Tongs    when    quenching    in    Order    to 
le.ave  Central  Portion  Soft 

F.,  it  is  turned  around  so  that  the  point  is  toward  the  furnace 
door  in  order  to  insure  uniform  heating.  Fig.  8  shows  how 
the  shield  tongs  are  applied  to  this  gage  for  quenching  it. 
Each  edge  is  exposed  to  the  water  and  the  central  portion  is 
left  soft.  After  hardening  gages  of  this  kind,  the  strains  are 
immediately  relieved  by  heating  the  gage  slightly.  This  is 
done  by  simply  holding  the  gage  for  a  short  time  close  to  the 
furnace,  and  then  allowing  it  to  cool  in  the  air. 

Use  of  Tin  Shield  for  Gage  Hardening' 

The  diagrams  D,  E,  and  F,  Fig.  6,  illustrate  a  second  method 
of  hardening  T-shaped  limit  gages  when  it  is  desired  to  harden 
them  along  the  edges  as  indicated  by  the  shaded  area.  A  tin 
shield  which  fits  closely  against  the  central  part  of  the  gage 
on  both  sides  is  placed  in  the  position  illustrated  at  E.  After 
the  usual  preheating  the  gage  is  placed  in  a  lead  bath  with 
the   shield   in   place,   as   illustrated   at  F.      When   thoroughly 


Fig.  9.    Reducing  Hardness  and  Brittleness  of  Snap  Gage  where  Breakage 
is  likely  to  occur 

heated,  the  gage  is  quenched  in  the  water  and  is  allowed  to 
cool  until  it  is  just  below  the  sizzling  point,  after  which  it  is 
quickly  immersed  in  the  oil  bath.  The  shield  prevents  the 
central  part  of  the  gage  from  hardening. 

Hardening-  Snap  Gages 

The  snap  gages  which  are  made  of  machine  steel  are  pack- 
hardened  on  the  gaging  ends  or  jaws  only.  The  handle  of  the 
gage  is  covered  with  fireclay  so  that  it  will  not  become  car- 
burized.  A  temperature  of  1700  or  1800  degrees  F.  is  required 
for  the  carburizing  process.  After  the  gage  ends  have  absorbed 
enough"  carbon,  the  pack-hardening  box  and  the  gages  it  con- 
tains should  be  allowed  to  cool  considerably  below  the  de- 
calescence  point  before  being  heated  again  for  hardening. 
Ordinarily,  the  pack-hardening  boxes  are  allowed  to  stand 
over  night.  The  jaws  are  next  heated  to  about  1450  degrees 
F.    by    dipping   them    in   a   lead   bath,    after   which    they   are 


Fig.  10.    Grinding  Jaws  of  Snap  Gage 


Fig.   11.     Grinding  Profile   Gage 


Fig.  12.     Grinding  Length  and  Contour  Gage 
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Figr.    13.     Lapping   Thread   Gages   with   Cast-iron   Ring   Laps   in  Lathe 

quenched  in  water.  In  order  to  toughen  the  jaws  and  prevent 
them  from  breaking  off  just  back  of  the  flat  measuring  surfaces, 
each  side  of  the  gage  is  partially  submerged  in  the  lead  bath, 
as  indicated  in  Fig.  9  so  that  the  hardness  of  the  gage  is 
reduced  at  the  weakest  part  of  the  gage  section. 

Grinding  Hardened  Gages 

The  methods  of  grinding  gages  at  this  plant  are  similar 
in  many  respects  to  those  in  common  use.  Fig.  10  illustrates 
the  grinding  of  a  snap  gage.  This  gage  is  held  in  a  vise 
attached  to  an  angle-plate  and  a  recessed  wheel  of  the  form 
ordinarily  employed  for  such  work  is  used.  A  46J  alundum 
wheel  has  proved  satisfactory  for  this  work.  Fig.  11  illustrates 
how  a  gage  for  testing  the  profile  of  the  shell  nose  is  ground 
to  the  proper  curvature.  The  gage  is  attached  to  a  swiveling 
plate  which  is  turned  by  the  operator  when  grinding.  This  is 
simply  a  temporary  fixture  made  for  this  particular  operation. 
The  grinding  is  done  by  the  corner  of  the  wheel,  and  this 
ground  edge  requires  a  little  fitting  afterward  to  make  it 
conform  to  the  male  master  gage  which  may  be  seen  lying  on 
the  machine  table.     The  master  gage  is  ground  on  the  same 


Fig.   14.     Lapping  Jaws  of   Snap  Gage   on  Flat   Cast-iron   Lap 

fixture,  but  the  grinding  is  done  by  the  periphery  of  the  wheel 
and  an  accurate  shape  is  obtained.  Fig.  12  illustrates  the 
grinding  of  one  part  of  the  gage  used  for  testing  the  profile 
and  length  of  the  shell. 

The  thread  gages  are  ground  on  a  Hendey  lathe  provided 
with  an  attachment  made  by  the  International  Equipment  Co., 
Philadelphia,  Pa.  These  gages  are  roughed  out  prior  to  hard- 
ening in  another  lathe  to  within  about  0.008  or  0.010  inch  of 
the  finished  size.  The  practice  is  to  rough  out  the  threads  on 
a  number  of  gages  and  then  take  the  finishing  cuts  on  all 
of  them  with  a  sharp  tool  in  order  to  secure  smooth,  accurate 
work.  The  grinding  attachment,  which  is  illustrated  in  Fig. 
15,  has  a  wheel-spindle  which  may  be  BWlTeled  for  aligning  the 
wheel  with  the  helix  angle  of  the  thread.  The  win- 
trued  to  the  angle  of  the  thread  by  means  of  the  truing  attach- 
ment shown  in  Fig.  18.  The  bar  carrying  the  diamond  is  set 
to  the  required  angle,  ami  after  truing  one  side  of  the  wheel 
with  the  diamond  operating  at  the  front,  the  position  of  the 
diamond-holder  is  reversed  in  the  bar;  t ho  diamond  then 
operates    on    the    side    of    the    wheel    and    at    th<  that 

the  position  of  the  bar  la  not  changed.    The  thread 
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Fig.    15.      Grinding    Hardened    Thread    Gage    on    Lathe 


Fig.   16.     Testing  Diameter  of  Thr« 


Three-wire   Method 
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u  speed  of  about  i-  feel  per 
minute  wiuMi  grinding  the 
thread,  and  the  wheel  lias  a 
surface  speed  of  about  1800 
feet  per  minute. 

Lapplns  Thread  and  snap 

Gtatgee 
Tiic  thread  gages  are  lapped 

mi  the  same  lathe  that  does 

the    grinding.     The    lapping 

operation  is  Illustrated  In  Fig. 

i:;      Four  cast  Iron  spill  ring 

laps  arc  used      These  laps  are 

split  entirely  through  on  one  side  and  a  screw  is  provided  for 
adjustment.  Three  of  these  laps  may  be  seen  on  the  lathe  and 
the  fourth  one  is  In  use.  The  thread  in  lap  No.  1  has  an 
angle  Of  about  f>;>  degrees  40  minutes,  the  thread  in  laps  Nos. 
L'  and  3  has  an  angle  of  GO  degrees,  whereas  the  thread  in 
lap  No;  4  is  slightly  greater  than  60  degrees.  The  exact 
method  of  using  these  laps  depends  upon  the  errors  that  must 
be  corrected.  When  a  lap  is  In  use,  a  rod  screwed  into  it  is 
held  with  one  hand  while  the  other  hand  reverses  the  rotation 
of  the  spindle  for  screwing  the  lap  on  and  off.  The  abrasive 
used  for  this  lapping  operation  is  a  carborundum  valve 
grinding  compound,  there  being  coarse  and  fine  grades. 

Fig.  14  illustrates  the  lapping  of  a  snap  gage.  The  flat  cast- 
iron  lap  is  held  in  a  vise  and  the  gage  jaw  is  rubbed  over  it. 
The  set  of  standards  or  end  measuring  gages  used  for  testing 
the  snap  gages  while  lapping  may  be  seen  on  the  vise  just  back 
of  the  lap.  About  0.0002  or  0.0003  inch  is  allowed  for  the 
lapping  operation  when  the  snap  gages  are  ground. 


Testing-  Accuracy  of  Thread  Gages 

The  diameters  of  the  thread  gages  are  measured  with 
ordinary  thread  micrometers  while  grinding  and  lapping,  but 
the  final  test  is  made  by  the  well-known  three-wire  method. 
The  three  wires  are  held  together  with  rubber  bands  and  the 
size  over  the  wires  is  measured  with  a  micrometer  in  the 
usual  manner  as  indicated  in  Fig.  16.  The  apparatus  for 
testing  the  pitch  or  lead  of  the  thread  gages  is  also  shown  in 
this  illustration  and  in  Fig.  17,  which  is  a  plan  view.  This 
device  has  centers  for  supporting  the  gage  and  a  series  of  six 
test  pieces  or  standards  which  may  be  seen  just  in  front  of 
the  right-hand  center  support.  The  angles  of  the  ends  of  these 
test  pieces  vary  from  59  degrees  to  60  degrees  30  minutes.  On 
the  standard  having  the  smallest  angle,  one  end  is  59  degrees 
and  the  other  59  degrees  10  minutes.  The  angles  on  the  other 
standards  are  as  follows:  59  degrees  20  minutes,  and  59 
degrees  30  minutes;  59  degrees  40  minutes,  and  59  degrees  45 


in  unites;  59  degrees  50  min- 
utes, and  60  degrees  10  min- 
utes; and,  lastly,  60  degrees  20 
minutes,  and  60  degrees  30 
minutes.  The  standard  shown 
in  use  in  Fig.  17,  which 
has  only  a  single  V-shaped 
end,  is  made  to  a  standard 
angle  of  60  degrees.  The 
gage  to  be  tested  and  Its 
a i  bur  is  held  between  centers, 
as  the  illustration  shows,  and 

Fi».    17.     Device   used   for   testing  Pitch   and   Inclination   of   Gage   Thread  Qne  Qf  thfi  standards  Ifl  pla(;efj 

against  a  shoulder  at  the  left-hand  side  of  the  flat  supporting 
surface.  The  gage  is  next  adjusted  by  moving  both  centers 
axially  until  the  end  of  the  test  piece  exactly  coincides  with  the 
thread  groove,  as  indicated  by  a  light  test.  One  or  more 
Johansson  gage-blocks  are  then  used  to  adjust  the  standard, 
say,  one-half  inch  or  whatever  distance  will  bring  it  opposite 
another  thread  groove.  The  relative  positions  of  the  thread 
groove  and  standard  then  show  whether  the  lead  is  accurate 
or  inaccurate.  A  good  light  below  the  gage  is  desirable  in 
order  to  make  the  errors  clearly  visible.  The  triangular 
shaped  piece  seen  at  the  right  of  the  standards  on  the  base 
is  used  separately  for  testing  the  angle  of  the  thread.  The 
angles  of  the  three  points  are  59  degrees  40  minutes,  60  degrees, 
and  60  degrees  20  minutes. 

Marking-  Finished  Gages 

The  size  and  number  of  each  gage  and  the  initials  of  the 
company  are  marked  on  the  gage  by  means  of  the  etchograph 
shown  in  use  in  Fig.  19.  The  gage  or  other  part  to  be 
marked  is  held  on  a  plate  to  which  one  of  the  leads  or  wires 
is  attached.  The  marking  pencil  which  is  connected  with 
the  other  lead  consists  of  an  insulated  handle  and  a  pointed 
copper  wire  which  does  the  marking.  As  this  point  is  moved 
along  the  surface  of  the  gage  the  higher  electrical  resistance 
of  the  steel  results  in  burning  the  surface  and  thus  leaving  a 
dark  oxide  mark.  The  two  leads  are  taken  from  the  secondary 
of  a  transformer  which  provides  the  required  current  and 
voltage.  The  amount  of  current  and  the  depth  of  the  mark- 
ing is  regulated  by  a  rheostat  controlling  the  amount  of 
current  delivered  to  the  copper  point  or  pencil. 


Salt  is  a  satisfactory  flux  in  most  cases  of  copper  melting, 
particularly  when  tin  and  zinc  are  present.  When  the  metal 
is  thought  to  be  badly  deoxidized,  a  small  amount  of  phosphor- 
copper  may  be  used,  but  the  phosphorus  content  must  be  kept 
so  low  that  it  will  be  absent  from  the  finished  metal. 


Fig.  18.    Attachment  for  truing  Wheel  used  for  grinding  Thread  Gages 


Fig.   19.     Marking  Size,  etc,   on  Gage  by  Means  of  Etchograph 
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ENGINEERING  SALESMANSHIP1 

BY   CHARLES  W.    HUNT- 

The  engineering  salesman  of  the  future  should  he  some 
thing  more  than  a  mere  canvasser  seeking  to  introduce  his 
firm's  specialties  to  those  who  have  never  done  business  with 
the  firm  before.  The  salesman  should  be  thoroughly  familiar 
with  the  machinery  he  is  selling.  If  he  knows  enough  of  the 
customer's  requirements  and  the  output  or  capacity  of  his  own 
specialty,  he  will  know  whether  or  not  his  apparatus  will  ful- 
fill the  conditions  required.  It  has  been  asserted  that  a  sales- 
man can  make  better  progress  in  the  selling  of  machinery 
which  he  does  not  know  too  much  about,  since  his  faith  is  not 
disturbed  by  an  intimate  knowledge  of  its  shortcomings.  This 
may  have  been  true  in  the  early  days,  but  it  is  not  now; 
indeed,  the  conditions  are  the  reverse,  and  the  more  a  sales- 
man knows,  the  more  he  may  be  trusted  to  take  care  of  him- 
self. This  knowledge  of  things  would,  of  course,  eliminate 
that  kind  of  salesman  who  is  out  to  sell  anything  to  anybody, 
suitable  or  unsuitable  for  the  work  intended,  and  regardless 
of  whether  the  goods  will  ever  be  paid  for  or  not. 

First  Principle  of  Salesmanship 

The  most  efficient  factory  organization,  possessing  ample 
appropriation  of  responsibility,  can  be  stultified  by  indifferent 
or  bad  selling  arrangements,  and  it  is  therefore  all  the  more 
up  to  the  salesman  to  take  a  special  pride  in  making  each 
sale  a  satisfactory  transaction  to  both  the  customer  and  his 
firm.  To  insure  this,  he  must  see  to  it,  as  far  as  possible,  that 
the  best  machine  for  the  job  has  been  selected  at  a  price  fair 
to  both  sides.  He  must  leave  no  room  for  misunderstanding 
and  dispute  over  mechanical  details,  date  of  delivery,  terms 
of  payment,  erection  and  preliminary  running  of  machine  or 
machines,  foundation  plans,  route  or  method  of  transport,  etc.; 
and  he  should,  as  far  as  practicable,  secure  sufficient  data  to 
enable  his  firm  to  begin  and  complete  its  work  without  being 
compelled  to  ask  the  customers  for  additional  information. 
More  disputes  between  manufacturers  and  their  customers  are 
due  to  lack  of  precision  and  thoroughness  on  the  part  of  the 
salesman,  possibly,  than  from  any  other  cause,  and  the  re- 
sponsibility for  many  disagreements  can  be  traced  to  this 
source. 

In  the  majority  of  cases  it  is  the  salesman,  and  the  sales- 
man alone,  who  is  in  touch  with  his  customer's  requirements; 
and  possibly  it  is  he  alone,  especially  so  when  abroad,  who 
sees  the  machine  or  machines  at  work  after  delivery.  So  it 
is  he,  too,  who  must  face  the  music  if  anything  goes  wrong, 
if  this  contingency  arises,  and  it  not  infrequently  does  through 
all  sorts  of  causes;  sometimes  through  ignorance  or  stupidity 
in  the  first  handling  of  newly  installed  machinery,  sometimes 
through  the  opposition  of  workmen,  as  well  as  occasionally 
through  the  desire  of  the  purchaser  to  be  rid  of  his  bargain 
because  of  changed  conditions,  or,  perhaps,  because  the  ma- 
chinery does  not  fulfill  its  guarantee,  or  come  up  to  expecta- 
tions. Whatever  the  cause,  it  is  then  that  the  salesman  with 
his  shop  practice  as  a  trained  engineer  comes  in;  and  the  more 
he  knows  about  the  processes  of  manufacture  and  the  machine 
shop  operations,  the  better  he  is  able  to  put  intelligent  ideas 
and  suggestions  before  his  customer  and  his  principals,  with 
a  view  of  obviating  future  troubles,  further  advancing  the 
business,  or  restoring  confidence,  and,  it  is  hoped,  adding  to 
his  own  prestige  and  profits. 

Qualifications  of  a  Good  Engineering-  Salesman 

If  the  true  art  of  salesmanship  consists  in  marketing  goods 
at  a  profit  in  such  a  way  as  to  insure  satisfactory  dealings 
with  the  customer,  it  is  difficult  to  overestimate  the  mercantile 
value  of  good  selling  faculties  possessed  by  a  commercial  engi- 
neer to  an  up-to-date  progressive  and  modern  engineering  busi- 
ness, which  may  be  summed  up  as  follows: 

1.  An  accurate  conception  of  purchaser's  requirements,  to- 
gether with  ability  to  sell  at  a  profit. 

2.  An  intimate  knowledge  of  the  machinery  being  offered, 
backed  by  confidence  in  the  disposal  thereof. 


'Abstract  of  a  paper  read  before  the  Manchester  Association  of  Engineer!. 
*Care  of  Selson  Engineering  Co.,  Ltd..   London.   England. 


:'..     A  wide  acquaintance  and  close  knowledge  of  the  district 

being  operated  in. 

4.     Ability  to  render  satisfaction  to  customers  and  the  linn. 

Importance  of  Per»onality  In  Engineering  Salesman 
In  addition    to  mechanical  and   commercial   knowledge,   it  is 

Important   that    the   engineering   laleaman    poeeeat   that    in- 
definable quality  railed  personality.   Whether  this  is  acquirable 

or  not,  it  is  impossible  to  say,  just  as  it  is  equally  difficult  to 
i he.     Hut  it   is  a  factor  which   counts   for  greatness,  and 
it   is   certain    that    no   success    can    he    hoped    for    without   it. 
A  lack  of  personality  can  sometimes  he  substituted  by  ■ 
manner  and   pleasing  demeanor,  and   these  may   well  stand   in 
its  stead  temporarily.     Personality,  however,  is  a  trenn 
factor  in  the  sale  of  products  requiring  engineering  and  tech- 
nical knowledge,  and  it  can  be  cultivated  and  d<  Suc- 
cess often  hangs  on   that  one  feature,  and   the   man   end 
with  integrity,  honesty  of  purpose,  wide  cultivation  and  bal- 
ancing power,  combined  with  abundance  of  energy,  will  doubt- 
less  become   a  most   successful    engineering   salesman,    while 
men  of  dull  temperament  ought  not  to  take  up  this  calling, 
wherein  personal  magnetism  counts  for  so  much. 

General  business  honesty  is  an  essential  qualification  for 
an  efficient  and  successful  salesman.  Some  salesmen  seem  to 
think  that  a  possible  trick  is  justifiable  so  long  as  one  gets 
the  order.  This  policy  might  succeed  if  there  were  a  new  cus- 
tomer for  every  deal,  but  in  engineering,  the  salesman  has  not 
only  to  make  a  customer,  but  to  retain  him  permanently.  At 
all  times,  therefore,  the  deal  one  is  seeking  to  negotiate  must 
be  clearly  and  transparently  to  your  client's  advantage  to 
acquire,  and  facts  and  figures  should  be  at  hand  to  support 
this  contention.  It  is  by  far  the  best  plan  to  obtain  orders 
that   are   likely   to   bring   repeat   orders   or   recommendation. 

Resourcefulness 

A  further  faculty  to  be  developed  is  resourcefulness.  In  the 
progress  of  a  negotiation  of  any  size,  the  setting  is  likely  to 
change  between  its  inception  and  its  close,  and  it  is  necessary 
that  the  salesman  should  be  able  to  size  it  up  quickly  and 
change  his  tactics.  Resourcefulness  will  enable  him  to  know 
when  to  pursue  the  policy  he  has  been  following  and  when  to 
alter  it.  He  must  be  quick  to  adapt  himself  to  any  circum- 
stances which  may  arise  throughout  the  negotiations.  Hence, 
he  must  have  a  quick,  instinctive  knowledge  of  character — 
and  sometimes  must  be  a  thought  reader  as  well — so  that  he 
can  discern  and  understand  his  client  or  potential  customer 
almost  at  sight. 

Investigation  of  Complaints 

An  important  part  of  the  duty  of  an  engineering  salesman 
calling  for  tact,  insight,  and  diplomacy,  is  that  connected  with 
complaints.   Occasionally,  through  causes  over  which  one  has  no 
control — carelessness  of  workmen,  indifferent  packing,  damage 
in  transit,  and  many  others,  some  of  which  have  already  been 
referred  to — a  machine,  or  it  may  be  an  installation  or' 
chinery,  does  not  come  up  to  the  expectations  or  is  not  a 
factory  to  the  purchaser,  and  payment  is  probably  withheld. 
Complaints   are  raised    which    may    be   serious   or   other 
according  to  the  nature  and  degree  of  the  trouble.    Of  course, 
the  salesman   who  has  engineered   the  deal  comes  in  for  an 
early  share  of  the  "complimentary"   things  which   are  being 
said,  and  naturally  he  is  first  called  upon  to  face  the  matter. 

It  is  not  humanly  possible,  of  course,  to  lay  down  rules,  how- 
ever broad,  that  would  adequately  cover  or  even  be  specific 
for  the  whole  field  of  complaints  pertaining  to  or  arising  out 
of  the  troubles  and  shortcomings  of  mechanical  devices,  which 
are  so  extremely  variable,  and  at  the  same  time  BO  irksome 
and  annoying,  as  ever1,  one  who  has  ever  had  any  experience 
at  all  must  have  discovered.  Perhaps,  however,  there  are  one 
or  two  points  which  may  be  put  forth  as  a  guide: 

Don't  pretend,  first  of  all.  to  have  sized  up  all  the  trouble 
right  away  and  begin  to  blame  everybody  hut  yourself,  but 
rather  endeavor  to  understand  it  thoroughly  from  your  cus- 
tomer's point  of  view. 

To  do  this  properly,  give  every  consideration  and  attention 
to  his  views  of  the  case;    be   sympathetic  and   patient,   offer 
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sensible  advice  or  suggestion  I  I  in    I  I  the  situation   will  allow, 
ami    prevail    upon    your    linn,    If    need    be.    to   do    like, 

[nalda  Support 

An  engineering  salesman  should  always  be  well  backed  up 
iiy  ins  inni  i..\  advertising,  bj  the  distribution  or  well 
arranged  catalogue!  and  well-printed  literature,  lists  ami 
pamphlets,  in  which  all  dimensions,  weights,  and  prices  should 
be  clearlj  tabulated  ami  sel  forth  those  tor  foreign  countries 
being  printed  in  the  language,  units,  and  prices  or  that  coun- 
try     and.   of   Course,    be   should    he  assisted    from    time   to   time 

i«y   well-Illustrated  articles  In  tin-  technical   press  ami  maga- 
zines, both  at   home  and  abroad. 

When  the  selling  side  of  an  engineering  business  is  properly 
attended  to.  it  is  not  alone  the  salesman  that  counts.  Natu- 
rally there  must  be  behind  him  an  organization  which  can 
effoctiveh  attend  to  tin1  commercial  correspondence  and  esti- 
mating side  of  the  business,  of  which,  after  all,  the  salesman 
is  only  a   part 

Post-war  Conditions 

When  the  war  is  over,  there  will  be  a  wide  field  for  the 
engineer  salesman,  larger  and  wider,  perhaps,  than  ever  be- 
fore. Not  only  will  the  manufacturers  have  to  be  prepared  to 
Quickly  switch  off  making  munitions  of  war,  and  promptly  go 
on  with  the  regular  productions  of  the  requirements  of  peace, 
and  those  things  which  belong  to  the  vocations  of  peace,  but 
they  will  have  to  cater  for  it  differently  from  what  they  have 
ever  done  before;  and  their  commercial  side  will  require  a 
great  deal  of  overhauling  and  reconstruction  if  they  are  to 
take  advantage  of  the  sacrifices  of  the  war,  and  of  the  lessons 
which  other  nations  have  taught  us. 

With  all  these  forces  at  work  helping  to  prepare  for  post- 
war conditions,  is  it  too  much  to  hope  that  our  banks  and 
financial  houses  will  then  grant  increased  and  better  facili- 
ties, so  that  by  the  establishment  of  trade  banks  for  domestic 
as  well  as  for  foreign  trade,  we  may  find  ourselves  when  the 
war  is  over  in  at  least  as  good  a  position  as  the  Germans 
with  their  Cartel  System,  which,  as  everybody  knows,  was  so 
largely  responsible  for  their  great  commercial  prosperity  dur- 
ing the  years  immediately  preceding  1914. 


THE  FOURTH  LIBERTY  LOAN 

Toward  the  end  of  this  month,  the  Government  of  the  United 
States  will  call  upon  the  men  and  the  women  of  the  country 
to  support  a  new  great  loan  to  aid  in  the  winning  of  the  war — 
the  Fourth  Liberty  Loan.  The  issue  of  bonds  for  this  loan  will 
equal  or  exceed  $6,000,000,000.  The  tentative  date  for  the  open- 
ing sale  of  the  new  bonds  is  September  28,  and  the  campaign, 
it  is  expected,  will  continue  for  about  three  weeks. 

To  successfully  carry  on  the  war,  it  will  be  necessary  for 
us  as  a  nation  to  spend  $24,000,000,000  during  the  fiscal  year 
ending  June  30,  1919.  This  money  will  be  raised  in  two  ways: 
by  taxation  and  by  the  issue  of  bonds.  During  the  past  year, 
when  the  total  expenses  of  the  Government  amounted  to  about 
$12,000,000,000,  taxes  of  all  kinds  produced  about  one-third  of 
this  amount.  It  is  contemplated  to  increase  the  revenue  from 
taxes  in  somewhat  the  same  ratio  during  the  coming  year, 
plans  being  now  under  way  to  make  substantial  additions  to 
the  amounts  derived  from  war  profits  and  personal  incomes. 
Even  if  these  additions  should  increase  the  tax  returns  .to 
$8,000,000,000,  there  is  still  $16,000,000,000  left  to  be  raised 
by  bond  issues.  This  makes  it  necessary  for  everyone  to  sub- 
scribe for  bonds  to  the  limit  of  his  or  her  ability. 

It  is  to  be  hoped,  and  there  are  reasons  for  believing,  that 
the  Fourth  Liberty  Loan  may  also  prove  to  be  the  Victory 
Loan.  There  are  now  1,500,000  United  States  soldiers  in 
France.  Several  hundred  thousand  are  landing  every  month, 
and  the  way  in  which  the  Army  of  the  United  States  held  its 
own  and  defeated  the  Germans  during  the  July  drive,  together 
with  the  successes  of  the  French  and  the  British,  is  a  sure 
sign,  so  military  experts  tell  us,  that  the  fortunes  of  war  have 
swung  our  way. 

The  workers  in  the  industries  of  the  country  will  play  a 
more  important  part  than  ever  in  the  raising  of  the  Fourth 


Liberty  Loan.  While  the  cost  of  living  has  increased,  it  is  a 
Facl    that,   in   many  cases,  in   industrial  work,  the  increases  in 

wages  have  been  proportionately  greater  than  the;  advanced 
cost  of  living,  so  (hat  the  industrial  workers  are  actually  in 
better  Circumstances  now  than  previous  to  the  war,  and,  heme, 
are   heller  able  to  aid    the  Covernment    by    financial    assistance 

through  the  buying  of  Liberty  Bonds.    That  every  American 

will  do  his  share  is  beyond  Question. 

In  determining  upon  the  amount  that  each  should  subscribe, 
it  should  be  borne  in  mind  that  if  the  Government  calls  for 
$(!, 000, 000, 000,  the  average  subscription  as  compared  with  the 
Third  Loan  must  be  nearly  doubled;  hence,  everyone  should 
consider  it  his  duty,  if  it  is  at  all  possible,  to  make  his  sub- 
scription for  the  Fourth  Loan  double  that  for  the  Third  Loan. 
In  this  way  only  will  it  be  possible  for  the  Government  to 
raise  the  enormous  sum  required.  Remember,  this  is  not  the 
Government's  war,  it  is  our  war — yours  and  mine. 

*  *     * 

ADVANTAGES  OBTAINED  BY  HAVING  A 
NATIONAL  TRADE-MARK 

The  proposal  of  the  Department  of  Commerce  to  create  a 
National  trade-mark  has  been  heartily  endorsed  throughout 
the  country.  Opposition,  however,  has  been  voiced  by  the 
owners  of  trade-marks  that  by  reason  of  extensive  advertising 
and  high  standards  of  merchandise  have  become  favorably 
known  in  foreign  markets.  These  firms  claim  that  a  national 
trade-mark  will  enable  their  domestic  competitors  to  accom- 
plish easily  what  they  have  done  only  by  years  of  effort  and  at 
considerable  expense.  It  should  be  remembered,  however, 
that  because  a  competitor  can  place  the  national  trade-mark 
on  his  products  this  will  not  enable  him  to  build  up  a  big 
foreign  business  without  expense  and  effort.  While  a  certain 
amount  of  good-will  will  attach  to  his  goods  as  a  result  of  their 
bearing  the  national  trade-mark,  he  must  develop  a  mer- 
chandising organization  to  sell  his  goods  abroad,  must  over- 
come the  problems  of  transportation,  credits,  agencies,  styles, 
correspondence  in  foreign  languages,  duties,  packing,  etc. 
When  he  has  accomplished  all  this,  if  his  goods  find  a  market 
abroad,  it  will  not  be  at  the  expense  of  the  established  manu- 
facturer unless  the  product  is  more  meritorious.  Besides,  a 
national  trade-mark  will  be  of  great  benefit  to  the  established 
owners,  for  by  means  of  this  national  mark,  he  will  be  able 
to  identify  his  goods  as  having  been  made  in  this  country,  for 
this  mark  cannot  be  freely  used  by  foreign  competitors  as  can 
the  legend  "Made  in  the  U.  S.  A." 

The  established  owner  of  a  trade-mark  will  also  be  benefited 
by  the  creation  of  a  national  trade-mark  by  helping  to  create 
good-will  in  foreign  markets  for  products  bearing  the  national 
mark.  In  this  way  he  helps  to  increase  the  country's  foreign 
trade  and  the  popularity  of  American  goods  abroad  to  a 
point  where  shear  bulk  of  foreign  trade  creates  credit,  trans- 
portation, and  other  facilities  that  are  so  helpful  in  carrying 
on  a  profitable  foreign  business.  Another  benefit  to  the 
established  manufacturer,  is  the  fact  that  only  reliable  manu- 
facturers will  be  able  to  use  the  national  trade-mark,  thus 
forestalling  boycotts  of  American  goods  that  sometimes  follow 
the  shipment  of  dishonest  goods  bearing  the  uncontrolled 
legend,  "Made  in  the  U.  S.  A,"  with  the  result  that  the  foreign 
buyer  will  no  longer  be  satisfied  with  a  mere  statement  of 
origin.  The  established  manufacturer  will  also  benefit  in 
domestic  trade,  for  the  national  trade-mark  is  likely  to  be  a 
great  selling  force. 

It  has  been  asserted  that  such  a  national  mark  will  be 
applied  to  all  sorts  of  products,  good,  bad  and  indifferent, 
but  the  bill  now  pending  provides  for  the  forfeiting  of  a  bond 
of  $5000,  as  well  as  revocation  of  the  license,  where  the  licensee 
does  not  faithfully  comply  with  the  regulations  governing  the 
use  of  the  mark. 

*  *     * 

It  is  stated  in  the  Iron  Age  that  the  American  Brass  Co., 
which  is  one  of  the  largest  producers  of  the  familiar  alloy  of 
nickel,  copper,  and  zinc,  generally  known  as  "German  silver," 
has  changed  the  name  of  this  product  to  "nickel  silver,"  and 
that  there  is  a  movement  on  foot  to  abolish  generally  the  desig- 
nation "German  silver." 


AT  the  present  time  there  are  two 
methods  of  relieving  milling  cut- 
*  ters  in  general  use  in  the  differ- 
ent shops  throughout  the  country.  Un- 
fortunately, the  cup-wheel,  primarily 
designed  and  developed  to  grind  and 
sharpen  reamers,  is  still  commonly  used  for  similar  operations 
on  milling  cutters.  While  the  use  of  this  type  of  wheel  in 
relieving  milling  cutters  theoretically  possesses  certain  advan- 
tages over  the  disk  type  of  wheel,  actual  results  have  proved 
that  longer  life  and  higher  rates  of  production  are  obtained 
with  cutters  relieved  with  the  disk  wheel. 

About  three  years  ago  some  tests  were  made  as  to  the  rela- 
tive  merits   of   milling   cutters    relieved    with    the   cup-wheel, 
which   gives  a  flat  relief,  and   those  relieved   with   the   disk 
wheel,  which   gives   a   slight  concave   relief.     The   conditions 
under  which  each  cutter  was  tested  were  exactly  the  same  even 
to  the  point  of  using  steel  for  the  cutters  from  the  same  bar. 
The  heat  and  hardening  treatment  was  exactly  the  same  on 
all  the  cutters,  and  the  same  milling  machine  was  used   in 
all  the  tests.    These  tests  proved  that,  regardless  of  what  com- 
bination of  speeds  and  feeds  were  used,  the  result  was  prac- 
tically always  in  favor  of  the  cutter  relieved   with   the  disk 
wheel.      In    nearly    all    cases, 
19  to  30  per  cent  longer  ser- 
vice   in    inches    being    milled 
was  obtained  with  cutters  re- 
lieved   with    the   disk   wheel; 
although,  in  one  case,  a  cut- 
ter relieved  with  a  cup-wheel 
stood  up  slightly  longer    (2.7 
per    cent),    but    in    this    case 
both     the    cutters    stood    up 
such    a   short    time    and    the 
speed  and  feed  used  were  so 
abnormal      that     this      could 
hardly   be   called   a   practical 
test.     The  speed  in  this  case 
was    238.4    feet    per    minute 
and  the  feed  was  6%    inches 
per  minute.     In  all  tests,  spe- 
cial annealed  tool  steel  of  1.02 
per    cent    carbon    was    used. 
Tool   steel,   instead   of  a  low- 
carbon  steel,  was  selected  so 
as    not    to    waste    an    undue 
amount  of  time  in  conducting 
the  tests. 

The  emery  wheels  used  in 
relieving  the  cutters,  which 
proved  to  be  of  the  correct 
grade  and  grain,  were  Norton 
38-36-1  silicate  alundum  for 
the  disk  wheel  and  Norton 
38-46-J  alundum  for  the  cup- 
wheel  (Brown  &  Sharpe  No. 
50  shape).  Great  care  was 
exercised  in  relieving  the  cut- 


A  Comparison  of  Use  of  Disk 
Wheels  and  Cup  -  wheels  for 
Grinding  Milling  Cutters  and  an 
Analysis    of     Results    Obtained 


Fig.   1.    Relieving  Large-diameter  Hilling  Cutters  with  Disk  Wheel 


Fig.   2.     Relieving  Smail-diameter  Milling  Cutters  with  Disk  Wheel 


ters  so  as  not  to  burn  the  cutting  edges 
with  either  wheel.  It  has  often  been 
claimed  that  the  cutter  relieved  with  a 
disk  wheel  is  inferior  to  the  cutter  re- 
lieved with  the  cup-wheel,  owing  to 
the  smaller  amount  of  metal  directly 
back  of  the  cutting  edge.  Fig.  1  shows  at  A  the  manner  in 
which  a  12-inch  disk  wheel  is  used  to  relieve  a  coarse-tooth 
milling  cutter  6  inches  in  diameter,  having  14  teeth,  a  clear- 
ance angle  of  7  degrees,  and  a  width  of  land  of  3/32  inch; 
at  B  is  shown  an  enlarged  outline  of  a  tooth  which  has  been 
relieved.  It  will  be  noted  that  the  greatest  depth  of  con- 
cavity amounts  to  only  0.00018  inch,  and  if  the  width  of  land 
is  reduced  to  3/64  inch,  the  greatest  depth  of  concavity  will 
amount  to  only  0.00006  inch.  At  C  is  shown  a  fine-tooth  mill- 
ing cutter,  6  inches  in  diameter,  having  30  teeth,  a  clearance 
angle  of  7  degrees,  and  a  width  of  land  of  3/32  inch  ground 
with  a  disk  wheel,  6  inches  in  diameter.  For  grinding  a 
5-degree  clearance,  a  7-inch  wheel  may  be  used  instead  of  a 
6-inch  grinding  wheel  without  interfering  with  the  Adjacent 
tooth.  At  D  is  shown  an  enlarged  outline  of  a  tooth  which  has 
been  relieved  with  the  6-inch  disk  wheel.  In  this  case  a  con- 
cavity of  0.00009  inch  is  produced,  and  from  this  it  will  be 

readily  seen  that  the  amount 
of  concavity  (which  decreases 
with  a  smaller  width  of  land) 
is  practically  negligible. 

In  Fig.  2,  at  A  is  shown  an 
example  of  the  relieving  of 
a  small-diameter  cutter,  and 
at  B  is  shown  an  enlarged 
outline  of  the  tooth  re! 
with  the  disk  wheel  shown. 
At  0  and  D  are  shown  in  a 
similar  way  the  effect  of  re- 
lieving a  small-diameter,  fine- 
tooth  cutter  with  a  disk 
wheel.  In  all  cases,  it  will  be 
seen  that  the  actual  concavity 
produced  by  relieving  with 
the  proper  sized  disk  wheels 
is  so  small  as  to  be  practi- 
cally negligible.  While  the 
old  fine-tooth  cutters  illus- 
trated are  little  used  at  the 
present  time  except  for  spe- 
cial purposes,  they  are  given 
to  show  that  even  when  the 
diameter  of  the  emery  « 
is  limited,  satisfactory  results 
can  he  obtained  by  relieving 
with  a  disk  wheel.  In  reliev- 
ing coarse-tooth  or  heavy-duty 
cutters,  it  will  be  found  that 
the  diameter  of  wheel  which 
can  be  used  is  practically  un- 
limited, and  when  grinding 
these  cutters,  one  is  only  de- 
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pendent  upon  the  largesl  diameter  wheel  which  can  !>••  u  ed 
on  the  grinding  machine.  Cutter  grinders  In  general  use. 
bowever,  take  a  maximum  diameter  wheel  ol  7  Inches;  bul 
m  large  ■  wheel  i ;  the  grinding  machine  will  conveniently 
take  without  interfering  with  the  adjacent  tooth  of  the  outter 
should  always  be  used,  as  such  ■  wheel  produces  the 
amount  of  concai  Ity, 
On  page  1092  of  Maohineby's  EIanoboob  Is  a  table  which 
the  distance  to  sel  the  center  of  the  grinding  wheel  below 
the  outter  center  to  give  clearance  angles  oi  r.  or  7  degrees 
when  using  disk  grinding  wheels  of  from  2  to  7  Inches  in 
diameter,     a  table  Is  also  provided  which  gives  dimensions 

for  use  in  setting  grinders  for  relieving  with  cup  wheels. 

The  following  shows  the  probable  reasons  win  the  disk-wheel 
relieved  .utter  proved  to  he  superior  to  those  relieved  with 
CUP-wheelS.      It    will    be    readily    seen    that    a   eup  wheel,    even 


Fig.   3.     Correct  Method  of  relieving  Cutter  with  Cup-wheel 

when  used  correctly,  as  shown  in  Fig.  3,  will,  owing  to  the 
large  contact  surface,  have  a  tendency  to  burn  the  outermost 
rutting  edges  of  the  cutter.  This  burning  of  the  cutting  edges 
is  more  difficult  to  prevent  when  grinding  in  the  manner 
shown  in  Fig.  4.  This  method  is,  of  course,  incorrect  and  one 
that  should  never  be  used  except  in  cases  where  it  is  impos- 
sible to  employ  the  method  shown  in  Fig.  3.  The  writer  would 
say,  however,  that  the  cup-wheel  is  the  correct  one  to  use 
when  grinding  the  side  teeth  of  a  side  or  straddle  milling  cut- 
ter, the  straight  side  of  an  angular  cutter,  or  any  cutter  where 
the  side  teeth  do  no  actual  cutting  but  serve  as  chip  space. 
The  cup-wheel,  owing  to  the  large  contact  surface  with  the 
cutter  teeth  while  grinding,  will  produce  a  glazed  surface  on 
the  teeth,  which,  in  combination  with  the  burnt  extreme  cut- 
ting edges,  produces  even  in  a  new  cutter  an  edge  which  be- 
comes  dull   very  quickly.     It  has  been  said   that  high-speed 
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Fig.   4.    Incorrect  Method  of  relieving  Cutter  with  Cup-wheel 

steel  cutters  never-  maintain  an  extremely  sharp  cutting  edge, 
and  that  they  lose  their  edge  after  the  first  few  cuts  have  been 
taken.  While  this  may  have  been  true  of  high-speed  steel 
cutters  that  were  first  placed  on  the  market,  it  will  be  found 
that  during  recent  years  high-speed  steel  cutters  do  not  possess 
this  defect,  due  to  new  methods  in  making  these  steels  and 
more  knowledge  in  heat-treating  them.  The  main  reason  for  the 
longer  service  given  by  cutters  relieved  with  the  disk  wheel 
will  be  apparent  by  referring  to  Figs.  5  and  6.  In  Fig.  5  is 
shown  a  highly  magnified  view  of  the  cutting  edge  of  a  milling 
cutter  relieved  with  a  disk  wheel.  It  will  be  seen  that  the 
small  grooves  are  non-uniform  in  width  and  depth,  which  is 


Fig.   6.     Enlarged  View  of  Cutting 

Edge  of  Milling  Cutter  relieved 

with    Disk    Wheel 


Fig.   6.    Enlarged  Viow  of  Cutting 

Edge  of  Milling  Cutter  relieved 

with   Cup-wheel 


one  of  the  principal  advantages.  These  grooves  have  a  ten- 
dency to  break  up  the  chips  in  much  the  same  way  as  does  the 
nicked  tooth  milling  cutter.  Thus  less  heat  is  generated, 
which  results  in  longer  life  and  superior  wearing  qualities  in 
the  cutter.  The  minute  grooves  do  not,  however,  affect  the 
smoothness  of  the  finished  cut,  as  the  grooves  are  not  uniform, 
a  groove  in  one  tooth  being  compensated  for  by  a  ridge  in  a 
succeeding  tooth.  In  Fig.  6  is  shown  the  ground  surface  of  a 
cutter  relieved  with  a  cup-wheel.  As  will  be  seen,  the  minute 
grooves  are  uniform,  and,  in  this  case,  run  diagonally  across 
the  face  of  the  cutting  edge  and  show  a  much  smoother, 
"glazed"  surface  than  the  tooth  relieved  with  the  disk  wheel. 
If  a  cutter  is  worn  down  so  as  to  have  the  lands  unusually 
wide,  it  would  be  advisable  to  use  a  cup-wheel  first,  as  shown 
in  Fig.  7.  After  the  teeth  have  been  ground  down  to  the  re- 
quired width  of  land,  a 
disk  wheel  can  be  used 
to  relieve  them  in  the 
usual  way. 


The  majority  of  the 
reported  cases  of  boiler 
bagging  are  due  to  the 
presence  of  scale  or  oil 
in  the  boiler.  The  re- 
moval of  the  former 
may  be  accomplished  by 
what  has  been  termed 
the  "periodical  clean" 
method — that  is  to  say, 
by  the  use  of  mechan- 
ical cleaning  methods 
each  time  the  boiler  is  opened  for  inspection,  by  the  intro- 
duction of  boiler  compounds,  or  by  treating  the  feed-water 
chemically.  No  amount  of  chemical  treatment  will  remove 
oil  from  feed-water,  however,  and  some  mechanical  filtering 
process  must  be  relied  upon  for  its  elimination.  Some 
engineers  favor  cloth  filters  and  some  sawdust,  sand, -or  other 
substances;  the  design  of  the  filter  itself  however,  is  of  the 
greatest  importance,  and  individual  manufacturers  of  these 
apparatus  may  be  relied  upon  to  adopt  the  filtering  medium 
which  is  best  suited  to  their  own  construction.  With  regard 
to  the  comparative  harmful  properties  of  various  oils,  the 
most  dangerous  bags  are  generally  caused  by  animal  and 
vegetable  compounds,  with  or  without  the  additional  presence 
of  scale.  Attempts  to  boil  them  out  with  soda  or  some 
alkali  are  to  be  severely  condemned  as  rendering  the  oils  more 
dangerous  still.  As  has  been  stated  no  amount  of  boiler 
compound  can  counteract  the  ill  effects  of  oil  entrained  in 
feed-water,  it  being  imperative  that  some  external  mechanical 
means  be  adopted  when  it  is  present. 

*     *     * 

An  alloy  that  resists  hot  concentrated  sulphuric  acid  re- 
markably well,  and  which,  therefore,  may  be  assumed  to  re- 
sist corrosion  in  general,  is  composed  of  about  4  per  cent 
tungsten,  2  per  cent  iron,  44  per  cent  copper,  and  50  per  cent 
nickel.  This  alloy  has  a  very  high  electric  resistance  and  a 
tensile  strength  of  about  60,000  pounds  per  square  inch.  An- 
other advantage  is  that  it  can  be  easily  machined. 


Fig.  7.    Correct  Method  of  using  Cup-wheel 

to    reduce    Width    of    Land   of    Milling 

Cutter  Teeth  Previous  to  sharpening 


September,  1918 


MACHINERY 


11 


HOW  A  MEDIUM-SIZED  PLANT  SOLVES  ITS  LABOR  PROBLEMS 


BY  H.  E.  SLOAN 
Superintendent.  Cushman  Chuck  Co.,  Hartford.  Conn. 


JN  view  of  the  difficulties  that  a  great  many  manufacturers 
have  had  in  retaining  their  old  force  of  machinists  and 
toolmakers  and  in  hiring  and  training  new  men,  the  experi- 
ence of  the  Cushman  Chuck  Co.  in  handling  its  labor  problem 
may  be  of  interest  to  employers  generally,  and  an  attempt  is 
made  in  the  following  paragraphs  to  point  out  a  few  of  the 
underlying  principles  that  have  been  observed  by  the  manage- 
ment of  the  Cushman  Chuck  Co.  in  handling  the  situation  so 
as  to  avoid  the  difficulties,  with  regard  to  the  labor  supply, 
which  appear  to  have  been  the  stumbling-blocks  of  a  great 
many  other  manufacturing  plants,  especially  those  of  small 
or  medium  size. 

It  is  not  proposed  to  state  definitely  that  every  manufactur- 
ing plant  could  have  solved  its  labor  difficulties  in  the  same 
way  as  has  the  Cushman  Chuck  Co.,  because,  of  course,  differ- 
ent plants  face  different  conditions,  but  it  is  believed  that  a 
recognition  and  adherence  to  the  underlying  principles  out- 
lined in  the  following  would  minimize  the  difficulties  in  most 
cases.  The  first  essential  is  a  correct  attitude  of  the  employer 
toward  labor,  which,  in  most  cases,  will  bring  forth  a  proper 
attitude  of  labor  toward  the  employer. 

Proper  Working  Conditions 

In  order  to  keep  the  old  force  of  men  and  to  attract  desirable 
skilled  labor,  it  is  necessary  first  to  provide  proper  working 
conditions.  A  light  and  clean  shop  is -just  as  important  in 
attracting  and  holding  the  best  class  of  labor  as  are  reasonable 
wages,  because  the  best  class  of  men  object  to  working  in 
dark  and  dirty  shops  where  little  or  nothing  is  done  for  their 
personal  comfort.  Hence,  the  first  requirement  is  to  provide  a 
light,  clean,  neat,  properly  ventilated,  and  properly  heated  shop. 

Hourly  Wages  and  Bonus  Payments 

The  Cushman  Chuck  Co.  has  never  adopted  any  of  the  mod- 
ern piece-rate  systems,  although  at  one  time  it  paid  a  bonus, 
which  has  since  been  discontinued.  It  has  been  found  that 
with  a  desirable  class  of  labor  such  as  is  attracted  by  good 
working  conditions,  it  is  possible  to  obtain  conscientious  men 
who  will  perform  their  duties  when  paid  a  proper  hourly  wage. 
At  least,  this  has  been  found  to  be  the  case  in  the  plant  under 
consideration,  employing  from  250  to  300  men.  In  very  large 
plants,  possibly  the  conditions  are  different,  but  the  present 
article  deals  primarily  with  the  medium-sized  manufacturing 
plant. 

It  is  the  belief  of  the  management  that  the  payment  of  a 
certain  additional  percentage  of  a  man's  wages  in  the  form 
of  a  bonus  is  not  as  attractive  a  form  of  compensation  to  the 
best  grade  of  labor  as  is  a  higher  hourly  rate.  If,  in  the  cases 
where  the  bonus  system  is  applied,  a  man  is  worth  his  hourly 
rate  plus  a  bonus,  he  is  also  worth  an  hourly  rate  high  enough 
to  include  the  bonus  from  the  beginning.  This  appears  to  have 
been  recognized  by  other  manufacturers  as  well,  as  recently 
some  large  manufacturing  plants  have  discontinued  the  pay- 
ment of  bonuses  in  the  form  of  a  percentage  on  total  earnings 
and   have   returned    to   straight   hourly   or   piece-work    rates. 

Another  principle  that  has  been  applied  with  satisfactory 
results  is  to  pay  the  men  who  have  been  a  long  time  in  the 
company's  employ  a  higher  rate  than  new  men  who  have  just 
been  hired.  This  shows  the  older  men  that  the  company  ap- 
preciates their  services  and  places  a  premium  upon  steady 
employment  with  one  firm.  This  principle  is  also  perfectly 
equitable,  because  even  though  the  new  men  may  perform 
practically  the  same  work  as  the  older  employe,  the  latter  is, 
however,  more  valuable  to  the  firm,  partly  because  he  is  fa- 
miliar with  its  policies  and  the  class  of  work  being  done,  and 
partly  because  of  the  assurance  that  the  firm  has  that  this 
man  will  remain  with  them.  It  costs  a  great  deal  to  hire  new 
men,  train  them,  and  have  them  leave  your  employ.  Hence, 
the  man  who  stays  steadily  on  his  job  is  worth  a  higher 
hourly  rate,  and  this  condition  should  be  generally  recognized. 


If  it  were,  men  would  hi  tore  tearing  one  job  in  Order 

to  take  another. 

Train  Men  In  Your  Own  Shop 
The  Cushman  Chuck  Co.  has  always  believed  in  training  its 
own  men  as  far  as  possible.     As  a  result,  at  th<  time, 

the  superintendent   of   the  shop,   all    the   foremen,   and    more 
than  one-half  of  the  number  of  toolmakers  employed  are  men 
who  have  received  their  entire  .shop  training  in  the  compa 
plant.     A  great  many  of  the  machinists  hav  m  trained 

in  the  shop,  and  the  fact  that  they  have  remained  with  the 
company  for  years  Indicates  that  the  principles  laid  down 
in  the  foregoing  as  to  means  for  holding  a  desirable  class  of 
labor  are  correct.  It  is  also  worthy  of  notice  that  during 
recent  years  i  number  of  large  firms  have  recognized  the  neces- 
sity of  training  their  own  men  with  a  view  to  obtaining  a 
permanent  staff  of  executives  and  workers  and  prevent  the  con- 
stant changing  of  the  personnel  of  the  plant. 

American  Citizenship  Desirable  in  Employes 
It  is  desirable  that  the  employes  be  American  citizens  as 
far  as  possible.  This  does  not  mean  that  they  may  not  be  born 
in  a  foreign  country,  but  it  means  that  the  best  men  are  those 
who  affiliate  themselves  with  America  after  their  arrival  in 
this  country  and  who  become  citizens  of  the  United  States  as 
soon  as  they  are  permitted  to  do  so  under  the  laws  of  the  coun- 
try. It  is  interesting  to  note  that  the  nationalities  that  gen- 
erally have  been  considered  the  most  satisfactory  as  employes 
in  machine-building  plants  are  also  the  ones  that  most  gen- 
erally become  citizens.  A  census  was  made  of  all  the  em- 
ployes of  the  Cushman  Chuck  Co.  and  it  was  found  that,  while 
a  good  share  of  all  of  foreign  birth  were  citizens,  everyone  of 
those  of  Scandinavian  and  Irish  extraction  were  citizens.  It  is 
believed  that  employers  could  do  a  great  deal  toward  further- 
ing the  Americanization  of  their  workmen  by  encouraging 
those  who  already  have  become  citizens  of  their  own  volition 
to  induce  others  of  foreign  birth  to  do  likewise.  It  is  easier 
for  one  man  of  foreign  extraction  to  broach  the  subject  in  a 
forceful  way  to  another  man  than  it  is  for  the  employer  to 
do  so,  as  his  motives  may  sometimes  be  misinterpreted. 

*     *     * 

HEALTH  OF  INDUSTRIAL  WORKERS 

The  National  Industrial  Conference  Board,  composed  of  rep- 
resentatives of  seventeen  national  industrial  associations  of 
the  United  States,  has  issued  a  strong  appeal  for  a  national 
policy  aiming  at  the  prevention  of  sickness,  so  far  as  possible, 
by  action  of  the  Federal  Government,  pointing  out  the  ad- 
vantages of  preventive  measures  over  insurance  against 
ness.  Various  statistics  are  quoted  showing  the  nature  of  the 
problem  and  the  need  of  some  action  being  taken  to  im- 
prove the  health  of  the  community.  Of  2,500.000  men  examined 
for  the  National  Army  in  1917,  33  per  cent  were  found  physi- 
cally unfit  and  were  rejected.  At  the  National  Conference 
on  Industrial  Diseases  held  in  Chicago  in  1910,  it  was  esti- 
mated that  284,750,000  days  were  lost  through  sickness  in  a  year 
by  the  33,500,000  men,  women  and  children  then  engaged  in 
gainful  occupations  in  the  United  States,  an  average  of  eight 
and  one-half  days  per  worker.  This  is  in  agreement  with 
the  results  of  sickness  surveys  made  by  the  Metropolitan 
Life  Insurance  Co.  among  policy-holders  and  others  in  vari- 
ous localities.  If  these  surveys  hold  for  the  industrial  popu- 
lation of  the  entire  country,  it  is  estimated  that  the  present 
annual  wage  loss  for  40,000.000  workers  from  sickness  may 
be  conservatively  placed  at  from  $500,000,000  to  $750,000,000. 
A  further  industrial  loss  is  due  to  the  impairment  of  the 
efficiency  of  a  large  proportion  of  workers  through  various 
physical  defects  and  ailments.  Nothing  that  the  Federal 
Government  could  do  with  regard  to  industrial  conditions  is 
of  greater  importance  than  the  question  of  the  prevention  of 
sickness  due  to  preventable  causes. 
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FUSION  WELDING  FALLACIES— 3 


SOMK    COMMON     BBL1BF0    AND    WHY    THEY    ARE    UNSOUND 

1IY    H.    W.    MM. I. UK  ' 


I 


N  the  Jul)   and  August  num- 
bers   of    M  u  a  inkry,    several 
commonly  accepted   but  erro 
aeoua     opinions     about     Fusion 

welding  were  deal!   with.    Anions 

Hi  her  common  fallacies  arc  the 
following:  Thai  a  V  with  an 
angle  less  than  90  degrees  may 

he  safely  ami  economically  used; 

that  low-carbon  steel  can  be 
burnt  with  a  neutral  flame;  that 
a    ripple   weld   is  a  good   weld; 

llf.    17.     W..L1   madl   ...   Narrow   V         {]yM      ft     nan.ow     weit}     is     a     g00(l 

weld;  that  those  in  authority  can  leave  to  the  judgment  of 
Subordinates  matters  involving  the  possibility  of  danger  to 
lite  or  property,  or  requiring  scientific  knowledge. 

A  V  Should  not  have  a  Smaller  Angle  Than  90  Degrees 

Although  it  has  been  repeatedly  stated  that  a  90-degree  V 
between  the  pieces  welded  is  necessary,  if  good  results  are  to 
he  secured,  some  welders  use  a  V  with  a  smaller  angle.  As  a 
result,  detective  welds,  due  to  this  cause,  are  common.  It  is 
impossible  to  make  a  sound  weld  unless  the  angle  is  close  to 
90  degrees,  because  of  the  high  surface  tension  of  the  melted 
metal.  The  existence  of  surface  tension  may  be  proved  by 
drawing  a  needle  between  the  fingers  to  give  it  a  slight  coat- 
ing of  grease  and  then  carefully  laying  it  upon  some  water 
in  a  bowl;  although  the  needle  will  float  upon  the  water,  the 
surface  will  be  depressed  by  the  weight  of  the  needle  at  that 
point.  It  is  the  surface  tension  that  makes  the  drops  of 
liquids,  including  melted  metals,  round,  because  its  power  must 
he  equal  in  all  directions. 

The  surface  tension  of  the  melted  metal  tends  to  make  the 
metal  hang  above  the  bottom  of  the  V,  as  shown  at  A,  Fig.  18, 
if  the  weld  is  not  made  entirely  through  the  bottom  of  the  V, 
which  will  result  in  imperfect  work.  If  the  bottom  of  the  V 
is  burnt  through,  as  shown  at  B,  the  V  will  be  too  narrow 
and  the  metal  will  tend  to  form  a  bridge,  as  shown  at  C,  as 
the  bottom  edges  of  the  vertical  sides  cannot  be  reached  by 
the  torch  to  melt  them  together.  It  is  then  necessary  to  burn 
down  the  sides  and  through  the  bottom  of  the  V,  as  shown  at 
D,  thus  leaving  a  wide  opening  which  must  be  filled  at  a 
large  expenditure  of  labor  and  gases.  On  the  other  hand,  if 
a  wide  V  is  made,  as  shown  at  E,  the  bottom  edges  can  be 
fused  together  and  even  allowed  to  fall  a  little  below  the 
bottom  surface,  as  shown  at  F.  The  surface  tension  this  time 
is  an  advantage,  as  it  prevents  the  metal  from  going  too  far  if 
properly  handled.  Then  still  more  metal  should  be  melted 
down  from  the  sides  of  the  V,  as  shown  at  G,  so  that  the  top 
will  become  wider  and  the  bottom  will  have  the  shape  of  a 
shallow  cup.  The  welding  can  then  be  proceeded  with  in  the 
usual  way.  It  is  not  to  be  assumed,  of  course,  that  a  wide 
weld  is  necessarily  a  good  one;  but  a  narrow  one  is  invariably 
bad.  Fig.  17  shows  a  weld  made  in  a  narrow  V.  The  illus- 
tration shows  clearly  that  the  bottom  part  of  the  V  is  not. 
welded  on  either  side;  the  welding  rod  has  simply  been  melted 
into  the  opening. 

Low-carbon  Steel  Cannot  be  Burnt  with  a  Neutral  Flame 

Burning  of  steel  may  mean  one  of  two  things.  When  the 
term  is  used  by  blacksmiths  and  metallurgists,  it  means  that 
the  steel  has  been  overheated  and  has  become  brittle  or,  rather, 
crumbly  when  hot,  and  brittle  when  cold,  due  to  a  mechanical 
separation  of  the  grains.  This  has  been  stated  by  Professor 
Howe  as  follows:  "But  if  the  overheating  is  extreme,  then 
the  cohesion  between  the  adjacent  grains  becomes  so  feeble 
that  they  are  forced  apart  to  a  certain  extent  by  gas  evolved 
from  within.  This  gas  probably  consists,  at  least  in  part,  of 
carbonic   oxide,    formed   by    the   union    of   the    infiltering    at- 


mospheric oxygen  with  the  carbon  of  steel;  such  steel  is  said 
to  he  'burnt'  as  distinguished  from  that  which  is  simply  over- 
heated; ami  we  may  provisionally  adopt  this  distinction,  that 
burning  consists  in  a  mechanical  separation  of  the  grains  on 
extreme  overheating.  Burnt  steel  is  recognized  by  its  extreme 
hi  idleness,  both  hot  and  cold,  its  coarse,  shining  fracture,  and 
the  oxide  coating  which  we  often  find  in  that  fracture." 

Burnt  steel  can  usually  be  readily  identified,  as  a  low  mag- 
nification shows  that  it  contains  cracks.  The  burning  does 
not  take  place  where  the  steel  is  melted,  but  occurs  next  to 
the  fused  part;  that  is,  close  to  the  welding  line  in  a  weld 
made  in  high-carbon  steel.  It  is  for  this  reason  that  high- 
carbon  steel  cannot  be  welded.  While  the  weld  may  be  all 
right,  damage  to  the  original  material  next  to  the  weld  cannot 
be  avoided,  as  there  must  be  a  zone  where  the  heat  conditions 
are  just  right  to  cause  burning.  For  this  reason  a  welded 
piece  of  such  steel  always  breaks  close  to  the  weld.  The  other 
kind  of  burning  is  that  which  occurs  in  using  a  cutting  torch. 
In  this  case,  the  steel  is  almost  entirely  converted  into  oxide, 
which  is,  of  course,  a  genuine  burning,  similar  to  the  burning 
of  coal  or  wood. 

The  writer  has  never  been  able  to  detect  the  first  kind  of 
burning  in  low-carbon  steel,  either  in  the  weld  or  in  the  origi- 
nal material',  even  when  the  weld  is  made  with  a  strongly 
excess  oxygen  flame.  Such  a  flame  will  make  the  welded  meial 
boil  and  produce  a  large  amount  of  slag  in  the  form  of  a 
white  foam,  which  will  float  to  the  surface  if  a  large  pool  of 
melted  metal  is  maintained.  Of  course,  this  is  bad  practice, 
not  only  because  of  the  wasted  metal,  but  because  such  a  weld 
contains  much  more  oxide,  in  the  form  of  small  dots,  than  a 
weld  made  with  a  neutral  flame.  Fig.  19  shows  a  weld  made 
with  a  neutral  flame  that  has  been  etched  and  magnified  150 
diameters. 


1  Address:    Rochester  Welding  Works,   Rochester,  N.  Y. 


Fig.   18.     Influence  of  V  on  Welding  Results 
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The  weld  shown  in  Fig.  20  was  made  with  an  excess  oxygen 
flame  and  is  magnified_315  diameters,  but  was  unetched; 
the  oxide  appears  as  black  dots  and  spots.  In  Fig.  21  is  shown 
an  electric  weld  that  was  made  with  a  metallic  electrode, 
etched,  and  magnified  315  diameters;  the  oxide  appears  as 
black  dots.  It  is  difficult  to  see  what  is  taking  place  during 
the  welding,  and  if  care  is  not  taken,  large  pieces  of  oxide 
will  be  enclosed  in  the  weld.  Care  should,  therefore,  be  exer- 
cised when  using  the  term  "burning,"  as  the  older,  established 
meaning  of  the  word  is  not  applicable  to  the  conditions  exist- 
ing in  the  welding  of  low-carbon  steel. 

A  Ripple  Weld  is  not  Always  a  Good  Weld 

When  done  by  an  expert,  a  true  ripple  weld  is  a  work  of  art. 
The  ripples  are  uniform  both  in  size  and  spacing  and  create 
the  pleasing  impression  of  a  good  job.  These  welds  are  usually 
seen  at  their  best  in  thin  steel,  say  sheets  not  over  1/8  inch 
thick,  but  in  heavier  sheets  the  writer  has  never  seen  a  ripple 
weld  that  has  gone  entirely  through.  In  material  up  to  1/16 
inch  thick,  the  necessary  penetration  can  be  obtained;  but 
in  sheets  1/8  or  3/16  inch  thick,  it  is  impossible  to  obtain  a 
sound  weld  with  a  full  ripple  effect  where  metal  has  to  be 
added.  In  light  sheet  welding,  strength  is  usually  a  secondary 
matter  and  an  imperfect  weld  may  be  good  enough.  In  barrel 
welding  machines  it  is  necessary  to  weld  from  both  the  inside 
and  the  outside,  the  inside  torch  following  the  outside  one  and 


mechanic.     Each  trade  Bndi  its  special  knowledge  useful  in 

welding,  and  a  first  class  welder  should  know  something  about 
all   metal   trades.     A   welder  who  does  only  one  thin, 
trained    quite   easily   in    a  short    time,    and    be    need    BOl 

much  knowledge  except  how  to  do  his  ipedal  work  correctly, 

but  the  man  in  charge  of  the  work  must  know  more  than 

a  person  Ignorant  of  the  elementary  practice!  '>'  metallurgy 

iiml  mechanics  cannot  be  safely  entrusted  with  welding  work 
that  involves  possible  damage  to  person  and  property,  but  a 
man  who  is  otherwise  competent  and  willing  can  be  taught 
th<-  necessary  technical  details.  When  those  in  authority  fully 
realize  their  responsibility  in  this  matter,  proper  methods  of 

instruction,  such   as   welding  schools  and    trade  journal-:,   will 
come  into  their  own,  and  expert  metallurgists  and  engineers 
will    not  consider    it   beneath    their   dignity    to   lie   called 
consultation   when   important  welding   work   is   being   001 
plated,  planned,  or  actually  executed. 

It  is  also  necessary  for  the  expert  metallurgist  or 
to  realize  the  practical  difficulties  in  welding.  There  is  no 
mechanical  process  that  appears  so  easy,  and  is  in  real, 
difficult,  as  the  successful  handling  of  a  torch.  A  great  deal 
of  loose  talk  is  indulged  in  by  salesmen  of  welding  apparatus 
and  other  interested  persons  as  to  the  ease  of  learning  the 
work,  and  the  uninitiated  superintendent  later  wonders  why 
his  welders  do  not  produce  the  desired  results.  A  welder  who 
has  had  considerable  experience  in  training  others  said  that 
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Fig. 


19.     Weld   made    with   Neutral   Flame ; 
Magnification,    150 


Fig. 


20.     Weld    made    with    Excess    Oxygen 
Flame;   Magnification,   about  315 


Fig. 


21.     Electric   Weld   made    with   Metallic 
Electrode:    Magnification,    about   315 


making  a  sound  weld.    The  material  used  in  this  case  is  about 
1/16  inch  thick  and  no  metal  is  added. 

A  Narrow  Weld  is  not  a  Good  Weld 
The  writer  does  not  believe  it  possible  to  make  a  narrow 
weld  entirely  through  the  sheet,  and  he  has  seen  so  many 
poor  narrow  welds,  with  never  a  good  one,  that  he  would  con- 
demn a  narrow  weld  by  outside  inspection  alone.  By  a  narrow 
weld  is  meant  one  in  which  the  width  of  the  top  of  the  weld 
is  less  than  two  and  a  half  times  the  thickness  of  the  sheet; 
and  even  this  is  less  than  is  really  safe,  in  the  writer's  opin- 
ion, and  he  prefers  a  ratio  of  three  to'  one.  When  it  is  con- 
sidered that  with  a  90-degree  angle  of  the  V  the  opening  at 
the  top  is  twice  the  plate  thickness  and  that  the  plates  should 
be  a  trifle  apart,  say  1/16  inch  for  plates  1/2  inch  and  more 
in  thickness,  it  will  readily  appear  that  with  a  1/2-inch  sheet, 
the  width  of  the  top  of  the  V,  with  a  space  of  1/16  inch  at 
the  bottom,  will  be  1  1/16  inch,  which  leaves  only  3/32  inch 
on  each  side  for  melting  down  of  the  original,  if  the  ratio  of 
2  1/2  to  1  is  selected,  which  is  little  enough. 

Questions  Involving-  Possibility  of  Dang-er  to  Life  or  Property 
Should  not  be  Decided  by  Subordinates 

One  of  the  real  troubles  in  the  welding  industry  is  to  find 
foremen  who  appreciate  the  problems  involved,  that  is,  men 
who  can  be  made  to  feel  that  welding  is  more  than  a  mechani- 
cal job.  All  kinds  of  men  have  been  selected  for  this  position 
and  for  all  kinds  of  reasons.  One  superintendent  may  prefer 
a  blacksmith  because  the  blacksmith  is  familiar  with  steel 
and  wrought  iron,  but  he  ignores  the  fact  that  the  blacksmith 
knows  nothing  about  cast  iron,  brass,  aluminum,  etc.  The 
same   line  of  reasoning  may  be   applied    in   the   case   of  any 


superintendents   and    master    mechanics    frequently    complain 

of  the  length  of  time  required  to  train  men  for  such  easy  work. 
His  answer  is  to  induce  them  to  try  the  work,  with  the  result 
that  invariably,  after  a  minute  or  so.  they  find  some  reason 
for  going  to  another  department;  but  they  do  not  again  com- 
plain of  the  lack  of  speed. 

These  facts  have  been  stated  not  to  make  it  appear  that  it 
is  almost  impossible  to  learn  the  art  of  welding,  but  to  show 
that  the  principles  of  the  art  must  be  taught  by  metallu: 
and  engineers.  The  amount  that  should  be  taught  any  indi- 
vidual depends  on  conditions;  but  the  principles  must  he  de- 
veloped in  the  laboratory  and  the  work  must  be  controlled  by 
it  in  just  the  same  way  as  the  heat  treatment  of  alloy  i 
was  developed  and  is  handled. 


Wroughtiron  pipe  may  be  distinguished  from  steel  pi; 
testing  the  material  in  the  pipe  for  manganese,  which  is  pres- 
ent in  the  steel  pipe,  but  is  not  present.  I  llbly  as  a 
trace,  in  wrought  iron.  The  following  method  for  making  the 
manganese  test  is  given  by  Thomas  V.  l'ayne:  Place  a  clean, 
bright  chip  or  filing  of  the  metal  to  I  about  the 
of  a  pin-head,  in  a  porcelain  crucible;  add  six  drops  of  pure 
nitric  acid,  and  heat;  add  two  drops  of  silver  nitrate  solution, 
then  one  crystal  of  ammonium  persulphate  not  greater  than 
one-eighth  inch  in  diameter;  warm  the  solution,  but  do  not 
let  it  boil.  If  the  metal  is  steel,  a  pink  color  will  begin  to 
develop,  and  at  this  point  the  crucible  should  be  removed  from 
the  source  of  heat,  when  a  very  decided  red  coloration  will 
result.  If  no  eolor  develops,  but  a  small  amount  of  dark 
residue  remains  in  the  dish,  the  metal  is  wrought  iron. 
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COMMERCIALIZING  INVENTIONS 

my    i>i>n  u  ,11    \     ii  LMPSOM  ' 

The  last  thing  inusi  Inventora  want  la  advice;  generally  they 
want  money  to  exploit  the  Invention  or  they  want  i<>  sell  it 
tor  a  price  usually  out  of  all  proportion  to  Ita  value,  nut  if 
an  Inventor  would  seek  the  advice  of  experienced  men  and 
apply  ii  to  the  child  of  hla  brain,  the  monej  would  be  forth- 
coming In  many  rases.  The  engineer,  the  designer,  the  pro- 
duction man,  the  mechanic,  are  all  Qualified  to  offer  sugges- 
tions aa  i"  the  use.  manufacture,  and  marketing  of  a  newly 
Invented  article. 

One  of  the  Inventora  who  la  making  money  From  his  patents 
fell  the  need  of  a  certain  tool  when  doing  some  carpenter 
work.  Finding  thai  there  was  none  on  the  market  for  this 
purpose,  he  tried  to  make  one  for  his  own  use.  Getting  "stuck" 
On  a  matter  of  detail,  he  asked  a  carpenter's  advice,  who,  see- 
ing the  utility  of  such  a  tool, 'made  several  suggestions,  so 
that  the  tool,  with  Blight  additions,  was  made  to  serve  still 
other  purposes.  The  inventor  had  no  idea  of  doing  more  than 
constructing  a  tool  for  bis  personal  use,  but  out  of  curiosity 
Inquired  of  a  large  Jobber  [f  such  an  article  would  sell.  Learn- 
ing that  it  would,  he  engaged  a  production  engineer  to  outline 
equipment  and  operations  tor  a  small  shop  to  do  the  work. 
That  inventor  started  right.  He  knew  he  had  an  article  that 
was  practical  and  in  demand;  he  knew  he  was  not  wasting 
money  on  fancy  and  useless  construction,  and  he  knew  costs 
and  selling  prices.  He  has  made  a  success  of  his  invention. 
Contrast  this  with  the  story  of  the  ordinary  inventor;  for 
example,  a  man  who  invented  an  automobile  horn  in  the  days 
when  all  cars  except  three-  and  four-thousand-dollar  ones  were 
supplied  with  bulb  horns.  Klaxons  sold  for  thirty  dollars  or 
more,  and  there  was  nothing  to  compete  with  the  bulb  horn, 
which  everyone  wanted  to  throw  away.  This  man  conceived 
the  idea  of  a  hand-operated  ratchet  wheel  operating  against  a 
metal  diaphragm,  and  secured  a  patent,  with  only  a  vague  idea 
of  the  big  field  awaiting  harvest.  But  he  knew  his  horn  would 
sell.  He  did  his  own  designing  and  assembling,  getting  his 
parts  from  different  machine  shops  to  minimize  the  risk  of 
anyone's  stealing  the  idea.  When  the  horn  was  in  workable 
form  and  the  patent  allowed,  he  took  it  to  a  contract  shop  to 
negotiate  for  its  manufacture.  The  shop's  engineers  knew 
the  value  of  just  such  an  article  if  it  could  be' sold  for  between 
five  and  ten  dollars,  and  outlined  the  tool  cost,  estimated  the 
cost  of  manufacture,  and  redesigned  certain  details  to  elim- 
inate costly,  clumsy  constructions.  But  the  inventor  flatly 
refused  to  listen  to  any  changes,  though  they  were  offered 
with  the  idea  of  bettering  the  article  and  making  money  for 
the  seller. 

As  a  result,  the  horn  went  on  the  market  with  a  heavy  cast 
brass  case  that  was  expensive  to  finish  and  awkward  in  shape, 
instead  of  with  the  light  steel  stampings  that  are  standard 
today.  Besides,  the  inventor  insisted  that  he  should  make  a 
profit  on  the  first  five  thousand,  and  into  the  cost  of  them  he 
included  all  the  experimental  work  and  the  tools  for  manu- 
facture. Needless  to  say,  such  stubbornness  delayed  the  work 
and  made  the  price  so  high  that  the  horns  did  not  sell;  in 
the  meantime,  other  horns  appeared  on  the  market  and  made 
a  handsome  profit  on  a  reasonably  priced  article. 

Some  of  the  men  working  on  the  samples  of  a  new  chain 
for  automobile  tires  that  had  points  of  merit  and  was  easier 
to  attach  than  the  conventional  ones — men  familiar  with 
things  patented  and  patentable — inquired  if  the  new  chain  did 
not  conflict  with  existing  patents,  but  were  told  by  the  inventor 
that  he  knew  what  he  was  doing.  A  young  draftsman  who 
studied  the  trade  papers  informed  the  inventor  at  the  begin- 
ning that  any  chain  free  to  creep  about  the  tire,  such  as  his, 
was  an  infringement  of  the  Weed  patents  and  that  suits  were 
frequently  brought  and  always  were  successful.  But  he  was 
ignored,  and  the  man  continued  to  buy  material  and  arrange 
a  sales  campaign;  he  even  got  a  small  plant  going  on  the 
work.  The  injunction  that  followed  resulted  in  his  losing 
several  thousand  dollars. 

Some  men  just  cannot  help  inventing.  To  them  every  break- 
down  of  a  sausage  grinder,  every  automobile  trip,   presents 

1Address:   31   HanforU  St..   Middletown,    N.   Y. 


new  opport  unities  tor  the  application  of  their  talents  to  the 
needs  of  mankind.  But  a  few  costly  experiencei  make  most 
of  them  receptive  to  suggestions  when  broaching  the  scheme 
to   those    whose   business  is  the   perfecting  of  inventions.    A 

country  doctor  wl 1  the  writer  once  knew  was  one  of  these. 

When  his  car  was  stuck  in  the  mud  while  on  a  country  (all, 
his  active  mind  devised  a  false  hub  fitting  over  the  hub  of  the 
rear  wheel  and  damped  to  it  by  clips  around  the  spokes.  The 
device  Included  a  wheel  about  seven  inches  in  diameter  that 
had  spikes  cast  on  the  periphery  for  greater  traction.  Then 
When  the  rear  end  of  the  car  was  jacked  up  and  a  plank,  suit- 
ably blocked  up,  was  slipped  under  this  spiked  wheel,  the 
power  of  the  car  would  roll  the  machine  right  out  of  the 
mud  onto  the  roadway.  It  never  occurred  to  the  doctor,  until 
he  took  his  wooden  model  to  the  shop,  that  anyone  lucky 
enough  to  find  a  plank  and  get  the  car  jacked  up  would  be 
able  to  put  the  plank  under  the  tire  and  run  the  car  out 
without  a  special  wheel  on  the  hub.  But  when  his  attention 
was  called  to  this,  he  saw  the  light  at  once  and  joined  in 
the  laugh. 

Value  of  the  Practical  Man's  Advice  in  the  Development 
of  an  Invention 

Summing  up,  men  who  plan  and  produce  are  far  better 
qualified  than  a  layman  to  say  how  a  piece  should  and  could 
be  made,  and  they  are  universally  ready  to  give  others  the 
benefit  of  their  experience.  A  mechanical  man  designs  and 
builds  machinery  and  appliances  for  specific  purposes;  in  so 
doing  he  produces  apparatus  and  evolves  processes  that  come 
under  the  generally  accepted  meaning  of  the  term  "inven- 
tions," but  he  disclaims  all  thought  of  being  an  inventor. 
Such  work  is  his  business  and  he  thinks  nothing  of  it.  He  is 
not  jealous  of  the  real  inventor — he  is  ready  to  help.  Contrary 
to  an  opinion  often  held,  practical  men  are  not  aching  for  a 
chance  to  steal  an  invention.  If  they  have  had  a  broad  ex- 
perience, they  know  that  it  takes  a  sales  organization  to  dis- 
pose of  patented  articles  of  merit;  that  it  takes  big  money 
to  create  a  demand  for  the  best  of  untried  new  devices;  that 
it  takes  engineering  skill  to  reduce  a  device  to  manufacturing 
form,  to  select  the  most  suitable  materials,  and  to  design  tools 
that  will  turn  out  the  goods  without  high-priced  help. 

An  article  so  made  that  it  will  not  give  a  reasonable  amount 
of  wear  or  that  cannot  be  sold  for  as  little  as  the  next  best 
thing  on  the  market  is  not  likely  to  remain  a  "best  seller" 
after  the  first  season.  The  inventor  needs  the  advice  of  the 
shop  man— needs  it  as  badly  as  the  shop  needs  inventions  to 
manufacture.  An  invention  that  cannot  be  commercialized  is 
useless;  so  is  one  that  can  be  and  is  not.  A  little  more  con- 
fidence in  experienced  men  would  raise  the  plane  of  inventors 
and  fatten  their  bank  accounts  and  put  their  ability  in  the 
rank  of  the  professions. 


SIMPLE  ELECTRIC  MOTOR  REVERSING  DEVICE 

Electric  motors  are  generally  reversed  by  means  of  what 
is  known  as  a  pole-changing  switch,  which  exchanges  the  con- 
nections of  either  the  field  magnet  or  the  armature,  but  no't 
both,  for  in  that  case  the  relative  polarities  would  remain  the 
same  and  the  motor  rotation  would  continue  in  its  forward 
motion.  The  pole-changing  switch  requires  six  connections, 
two  at  the  switch  lever  and  one  each  at  the  four  contacting 
points.  An  inventor  working  upon  a  device  requiring  extreme 
simplicity  for  reversing,  as  it  was  push-button  controlled, 
made  two  separate  windings  for  the  field.  One  end  of  each 
winding  is  connected  to  a  wire  joined  to  one  of  the  armature 
brushes,  while  the  remaining  two  ends  are  connected  to  the 
terminals  of  their  respective  push-buttons.  Pressing  either 
button  connects  the  circuit  to  the  proper  winding  for  the 
direction  of  rotation  desired.  In  connecting  the  field  terminals 
to  the  armature  circuit  and  push-buttons,  they  are  reversed 
to  one  another,  so  that  the  resulting  magnetism  is  reversed. 
The  buttons  are  mounted  upon  a  rocker  arm  which  prevents 
the  operation  of  both  at  the  same  time.  Push-button  control 
can  only,  of  course,  be  used  on  very  small  motors.  The  method 
can  be  used,  however,  on  motors  of  any  size  by  substituting  a 
standard  two-point  switch  for  the  buttons.  H.  E.  D. 


Methods  Used  in  the  Plant  of  the  Taft-Peirce  Company,  Woonsocket,  R.  I.,  in 
the  Training  of  Women  Machine  Operators  by  Means  of  a  "Vestibule"  School 

By  Edward   K.   Hammond1 


THERE  are  two  general  methods  which  have  been  followed 
by  manufacturers  in  training  women  to  take  the  place 
of  men  who  have  been  drafted  from  machine  shops  for 
military  service.  One  of  these  methods  is  to  put  the  women 
to  work  in  regular  manufacturing  departments  of  the  factory 
as  soon  as  they  enter  the  company's  employ,  while  the  other 
is  to  have  a  training  department  in  which  the  novices  can 
learn  to  operate  machines  which  are  used  especially  for  train- 
ing inexperienced  women  employes.  Both  methods  have  their 
advocates  and  both  will  doubtless  prove  of  interest  to  those 
readers  of  Machinery  who  are  either  engaged  at  the  present 
time  in  developing  women 
into  machine  tool  operators 
or  who  anticipate  the  neces- 
sity of  taking  such  a  step  if 
the  draft  makes  further  in- 
roads into  the  number  of  men 
at  present  employed  in  their 
machine  shops.  In  the  April 
number  of  Machinery  was 
published  an  article  by 
Luther  D.  Burlingame  en- 
titled "War  Work  for  Women," 
which  described  the  results 
obtained  by  the  Brown  & 
Sharpe  Mfg.  Co.,  of  Provi- 
dence, R.  I.,  in  placing  women 
in  manufacturing  depart- 
ments of  the  plant  as  soon 
as   they   are   employed. 

It  is  the  purpose  of  the 
present  article  to  explain 
briefly  the  features  of  the 
system  of  training  women 
which  is  used  by  the  Taft- 
Peirce  Mfg.  Co.,  in  Woon- 
socket, R.  I.,  where  the  so- 
called  "training  room"  or 
"vestibule"  method  is  em- 
ployed. This  company  has 
equipped  a  training  room 
with      five      16 -inch      Reed- 


hand    screw 
6),  and   five 


'Associate  Kilitor  of  Machinery. 


Fig.    1,     Girl  cutting   Threads  in   Training   Department   of   the   Taft-Peirce 
Mfg.   Co.,   showing  Standard   Uniform   adopted   for  Women   Employes 


Prentice  engine  lathes,  five  Brown  &  Sharpe 
machines  (two  No.  2,  two  No.  4,  and  one  No. 
Brown  &  Sharpe  plain  milling  machines  (four  No.  1  and  one 
No.  2).  Women  who  are  selected  by  the  company's  employment 
bureau  are  sent  into  this  training  room,  where  they  get  a 
little  experience  in  the  operation  of  any  one  of  the  three 
of  machine  tools  with  which  the  training  room  is  equipped. 
Regular  commercial  work  is  done,  and  it  is  aimed,  as  far  as 
possible,  to  utilize  all  of  the  product  of  this  schoolroom,  but 
during  the  training  period  the  women  are  given  plenty  of  time 
to  learn  to  manipulate  the  machines  so  that  they  do  not   be 

come  nervous  and  spoil  ; 
through  an  effort  to  keep  up 
with  the  rate  of  production 
attained  by  experienced  opera- 
tors who  would  be  employed 
near  them  in  any  of  the  regu- 
lar departments  In  the  fac- 
tory. The  length  of  time  which 
a  woman  remains  in  the  train- 
ing room  depends  lately 
upon  her  previous  training 
as  well  as  her  natural  apti- 
tude for  mechanical  work,  but 
this     i 

two  weeks,  and  it  more  fre- 
quently happens  that  a  call  is 
made  upon  the  supervi- 
se training  room  for  an 
operator  for  a  lathe,  milling 
machine,  or  hand  screw  ma- 
chine at  times  when  none  of 
the  women  have  been  in  the 
training  room  for  the  full 
two  weeks.  In  such  cases  a 
woman  will  often  be  sent  out 
to  the  shop  after  she  has  only 
been  employed  in  the  train- 
ing room  for  a  few  days. 
<et  is  a  manufac- 
turing town,  and  employment 
is  found  chiefly  in  either  the 
mechanical  or  weaving  indus- 
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trj  Women  who  come  to  the  Taft-Peirce  Mfi  Co  seeking  work 
in  iIh>  machine  ihopi  have  asuallj  left  one  of  the  weavini 
mills  or  a  department  store  This  point  is  61  Interest  ra  com 
parlni  the  working  conditions  of  a  woman  before  and  after 
changing  her  place  of  employment  and  In  endeavoring  to 

the  probability  of  lucb  women  remaining  satisfied  with 
conditions  of  employment  whicb  will  surround  them  In  the 
average  machine  shop  s<>  far  as  a  comparison  of  conditions 
in  the  weaving  mill  and  machine  shop  Is  concerned,  there  is 
little  to  be  said.  The  hours  of  employment  are  practically 
the  s.iinc  and  fciris  probably  earn  about  the  same  average  wage 
in  either  Industry.  The  machine  Bhop  has  one  advantage  in 
that  it  offers  more  varietj  of  employment,  as  a  girl  is  engaged 
at  different  tasks  from  day  to  day  instead  of  being  constantly 
employed   In  performing  exactly  the  same  operation. 

Employment  In  the  machine  shop  certainly  has  many  fea- 
tures to  commend  it  as  compared  with  working  in  a  depart- 
ment store.  In  making  such  a  comparison,  it  is  necessary 
to  consider  conditions   iii  any  given  town,  and  at  present  we 


all  day,  and  she  is  continually  laced  with  the  problem  of 
trying  to  satisfy  tl"'  whims  of  exacting  customers  who  are 
likely  to  be  very  hard  to  please.  In  many  ways,  the  girl 
employed  as  B  department  sldie  clerk  is  subjected  to  nervous 
strains    and    vexations    of    which    the    machine    shop    employe 

knows  nothing. 

Experience  of  the  Taft-Peirce  Mfg.  Co.  with  the  employment 
Of  women  has  shown  conclusively  that  a  girl  will  not.  long 
remain  satisfied  in  the  machine  shop  unless  she  is  placed  near 
enough  to  another  girl  so  that  she  can  have  someone  to  talk 
to.  For  this  reason,  a  practice  is  made  of  never  sending  one 
girl  into  a  department  where  one  or  more  other  girls  are  not 
already  employed,  and  all  of  the  girls  in  a  department  are 
either  placed  in  one  section  or  else  they  are  distributed  in 
pairs  in  order  that  they  may  have  an  opportunity  to  talk  with 
each  other.  Mention  has  already  been  made  of  the  fact  that 
girls  are  employed  as  operators  of  lathes,  hand  screw  ma- 
chines, and  plain  milling  machines,  but  this  by  no  means  rep- 
resents the  entire  range  of  work  on  which  women  are  em- 


Fig.   2.     Corner  of  Training  Department,   where  Girls  are  taught  Use  of   Various  Machines  before  going  into  Shop 


are  interested  in  the  change  made  in  a  girl's  life  when  she 
leaves  employment  in  a  Woonsocket  department  store  and  goes 
to  work  in  a  machine  shop  in  that  town.  The  department 
store  is  open  from  8:30  in  the  morning  until  6  at  night,  but 
this  does  not  mean  that  the  department  store  clerk  is  able 
to  leave  her  counter  promptly  at  the  closing  hour.  It  fre- 
quently happens  that  a  customer  enters  a  few  minutes  before 
6  o'clock  and  will  not  have  completed  making  a. purchase  until 
a  few  minutes  after  that  hour.  In  any  case,  the  clerk  will 
have  to  put  her  counter  in  order  ready  for  the  opening  of 
business  the  following  day,  so  that  it  is  generally  6:30  or  later 
by  the  time  she  is  able  to  leave  the  building. 

As  compared  with  this,  the  girl  working  in  a  machine  shop 
is  able  to  leave  her  work  promptly  at  quitting  time.  In  fact, 
in  the  shops  of  the  Taft-Peirce  Mfg.  Co.,  she  is  allowed  to  stop 
work  five  minutes  ahead  of  the  men  employed  in  the  same 
department,  in  order  to  have  an  opportunity  to  be  on  her  way 
home  before  the  men  are  out  of  the  building.  Also,  there  are 
practically  no  classes  of  machine  shop  work  on  which  a  girl 
is  employed  where  she  cannot  sit  down  for  a  considerable  part 
of  the  day,  even  though  her  work  is  of  such  nature  that  it 
requires  her  to  stand  for  a  portion  of  the  time.  The  girl  in  a 
department  store  does  not  have  this  privilege;  she  must  stand 


ployed.  Much  of  the  inspection  is  done  by  women,  and  in 
many  cases  they  have  demonstrated  their  ability  to  handle 
this  work  in  an  extremely  creditable  way.  They  learn  to  read 
micrometers  and  use  special  gages  as  easily  as  men,  and  the 
greater  nimbleness  of  the  woman's  fingers  enables  her  to  han- 
dle small  parts  more  rapidly  than  a  man. 

Women  are  also  employed  on  a  great  variety  of  light  repeti- 
tion work,  such  as  filing,  and  it  is  perhaps  noteworthy  that 
experience  has  shown  a  woman  employe  to  be  willing  to  con- 
tinue on  the  same  class  of  work  almost  indefinitely,  while  a 
boy  or  young  man  soon  becomes  restless  if  he  is  kept  long  on 
the  same  operation.  This  is  probably  due  to  the  fact  that  the 
woman  merely  regards  her  employment  in  the  machine  shop 
as  an  interlude  between  the  time  she  leaves  school  and  the 
time  she  will  be  married.  On  the  other  hand,  a  boy  expects  to 
increase  his  earning  capacity  by  making  a  capable  machinist 
of  himself,  and  he  is  always  anxious  to  obtain  as  much  ex- 
perience as  possible  in  order  to  constantly  add  to  his  fund  of 
knowledge.  This  desire  for  experience  is  doubtless  the  reason 
why  a  boy  becomes  dissatisfied  if  he  is  kept  long  on  one  par- 
ticular class  of  work. 

Employment  of  women  in  the  Taft-Peirce  plant  has  created 
certain  problems  which  did  not  formerly  exist.     For  instance, 
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it  has  been  found  necessary  to  provide  a  rest  room  and  a  room 
in  which  the  women  can  eat  their  lunches;  a  room  is  also  re- 
quired in  which  medical  treatment  can  be  administered  to 
women  who  become  ill  while  at  work.  Employed  at  the  plant 
there  is  a  woman  who  has  the  title  of  "supervisor  of  female 
labor."  It  is  her  duty  to  go  around  the  plant  every  day  and 
talk  to  as  many  of  the  women  as  possible,  the  object  being 
to  learn  of  any  cause  for  complaint  which  an  employe  may 
have,  and  either  convince  her  of  the  injustice  of  her  com- 
plaint or  correct  the  cause,  if  the  complaint  is  thought  to  be  a 
Just  one.  The  woman  chosen  for  this  position  has  had  a  num- 
ber of  years'  experience  in  settlement  work,  and  as  she  has 
only  two  hundred  women  to  look  after,  it  is  possible  for  her 
to  talk  personally  with  every  one  of  them  not  less  frequently 
than  once  in  two  days. 

In  some  plants  where  women  are  employed  as  machine 
operators,  some  uniform  style  of  dress  has  been  adopted 
which  is  believed  to  combine  the  features  of  protection  against 
dirt  and  danger  of  being  caught  in  moving  parts  of  machines. 


The  question  is  naturally  asked:  What  Is  the  future  of  the 
young  woman  who  finds  employment  In  a  machine  shop?  The 
answer  can  only  be  guessed  at,  but  it  seems  reasonable  to 
assume  that  In  the  majority  of  cases  she  will  continue  as  a 
machine  operator  until  she  either  mar.  -s  dissatis- 

fied  with   her  employment  and   branches  out   la  ither 

line  of  work.     During  this  period  of  employment,  the  w 
working  in  a  machine  shop  will  earn  more  than  it  won. 
possible  for  her  to  do  as  a  waitress,  department  store  dark, 
etc.     A  few  of  the  women   are   making  a  conscientious  effort 
to  study  the  principles  Ol   n u  juire  a  knowl- 

edge of  mathematics  and  mechanical  drawing  which  will  en- 
able them  to  become  more  thorough  masters  of  the  tra<!' 
rare  instances  of  this  kind,  a  woman  may  fit  herself  to  fill- 
some  minor  executive  position,  through  careful  application  to 
her  work  while  in  the  shop  and  by  studying  at  home;  but  It 
seems  safe  to  assume  that  the  number  who  will  become  all- 
around  mechanics  will  be  comparatively  small;  and,  in  fact, 
it  is  not  one  of  the  objects  of  the  training. 


Fig-.    3.     Corner   of   Thread   Lapping   Department,    where   Girls   are   doing   the    Most  Accurate   and   Sensitive  Kind  of  Work 


For  instance,  in  many  plants  a-  cap,  blouse,  and  trouserettes 
have  been  adopted  as  a  standard  working  uniform  for  women 
employes,  and  these  garments  are  usually  sold  to  the  women 
at  cost.  In  the  Taft-Peirce  plant,  the  standard  form  of  work- 
ing uniform  which  is  now  worn  by  women  is  shown  in  Fig.  1. 
Some  of  the  women  formerly  wore  a  long  denim  apron  or  loose- 
fitting  coat  reaching  to  the  ankles,  which  served  to  protect 
them  from  the  dirt  and  grease  which  is  always  found  in  every 
machine  shop.  Most  of  the  women  wear  caps  to  protect  their 
hair  from  dirt,  and  this  is  a  measure  strongly  to  be  recom- 
mended in  the  case  of  all  women  employed  in  the  machine  shop. 
For  a  number  of  years  the  Taft-Peirce  Mfg.  Co.  has  em- 
ployed women  in  certain  departments  of  its  plant,  but  it  has 
been  the  practice  to  segregate  the  women  employes  as  far  as 
possible.  When  the  idea  of  giving  employment  to  women  in 
departments  of  the  factory  where  men  are  employed  was  first 
brought  up  for  discussion,  the  objection  was  raised  that  the 
presence  cf  women  would  distract  the  men's  attention  from 
their  work.  Experience  has  shown,  however,  that  there  was 
really  no  need  to  worry  over  this  point.  The  women  settled 
down  to  work  in  a  businesslike  manner,  and  after  the  novelty 
of  their  presence  had  worn  off,  the  men  took  very  little  notice 
of   them. 


LARGE  CONCRETE  PLANERS 
The  tremendously  large  planers  of  unusual  construction 
which  have  recently  been  built  by  the  Amalgamated  Ma- 
chinery Co.,  of  Chicago,  111.,  represent  an  interesting  and  an 
entirely  new  departure  in  machine  tool  construction.  Whereas 
formerly  planers  of  this  size  would  require  at  least  two  years 
in  their  construction,  the  new  methods  permit  them  to  be 
completed  in  from  two  to  three  months.  A  battery  of  four 
of  these  planers  are  already  in  operation,  the  bed  of  these 
planers  being  1S4  feet  long  and  17  feet  wide.  Each  of  these 
planers  weighs  some  2,500.000  pounds  containing  approxi- 
mately 212,000  pounds  of  iron  and  steel  parts,  and  13,500 
cubic  feet  of  concrete  reinforced  with  34,000  pounds  of  steel 
bars.  The  principle  of  the  construction  was  referred  to  in  an 
article  in  the  December  1917  number  of  Maciunkky  entitled. 
"A    Reinforced    Concrete    Boring    Mill." 

The  bed  of  the  planer  is  designed  like  a  huge  concrete 
girder  which  accounts  for  the  large  proportion  of  reenforcing 
steel  bars.  The  platen  of  the  planer  moves  on  cast-iron  ways 
on  top  of  the  concrete  bed.  The  platen  weighs  69  tons.  This 
gives  a  fair  idea  of  the  enormous  proportion  of  these  ma- 
chines, which  are  probably  the  largest  ever  undertaken  in 
machine-tool  building.  R.  M. 
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NON-ESSENTIAL  WORK 

It  is  the  patriotic  duty  of  mechanical  workers  at  present 
to  select  some  kind  of  work  which  is  essential  to  the  prosecu- 
tion of  the  war.  Many  machinists  and  toolmakers  engaged  in 
machine  tool  work,  which  is  the  most  fundamental  and  essen- 
tial of  war  industries,  have  been  known  to  quit  in  order  to 
obtain  slightly  higher  wages  elsewhere  in  the  manufacture  of 
articles  that  are  non-essential  so  far  as  winning  the  war  is 
concerned.    In  so  doing,  they  fail  as  patriots. 

Our  Government  has  not  closed  down  non-essential  indus- 
tries by  compulsion  because  it  expects  the  American  people 
to  curtail  those  industries,  if  it  becomes  necessary,  of  their 
own  free  will.  It  expects  men  whose  services  are  required 
in  work  necessary  for  winning  the  war  to  refrain  from  turning 
deliberately  to  work  in  industries  that  are  less  important  for 
that  purpose  or  not  essential  to  it  at  all.  Freedom  to  choose 
one's  occupation  is  one  of  the  many  liberties  inherent  in 
American  institutions,  but  it  implies  the  duty  of  choosing  such 
work  as  will  in  some  way  benefit  the  American  nation  in  these 
critical  days.  Before  a  mechanic,  be  he  manager,  superintend- 
ent, toolmaker,  or  machinist,  changes  from  work  essential  to 
the  conduct  of  the  war  to  non-essential  work,  he  should  ask 
himself:  "Am  I  -injuring  the  cause  of  my  country?  Am  I 
depriving  it  of  my  help  in  this  crisis?" 


MAKE  INDUSTRIAL  WORK  SAFE 

Boiler  explosions  in  the  United  States  have  averaged  a 
total  of  281  annually  for  the  past  fifty  years.  They  have  killed, 
on  the  average,  256  persons  a  year;  they  have  injured  380. 
The  fatality  rate  in  the  United  States,  from  1910  to  1914,  was 
2.1  for  each  million  inhabitants;  in  the  United  Kingdom  it 
was  0.5;  in  Germany  it  was  only  0.1.  These  startling  statis- 
tics were  given  by  Fred.  S.  Crum,  of  the  Prudential  Insurance 
Co.,  at  the  Industrial  Safety  Congress  of  New  York  state,  held 
some  time  ago  at  Syracuse.  The  disparity  between  the  figures 
for  the  United  States  and  those  for  foreign  countries  is  so 
striking  as  to  point  most  definitely  to  the  need  for  more  care 
in  providing  safe  boilers  in  the  power  plants  of  our  shops  and 
factories.  That  such  measures  for  safety  are  feasible  is  proved 
by  the  experience  of  other  countries. 


Now  that  the  lives  of  so  many  of  our  best  young  men  are 
destined  to  be  sacrificed  in  war,  it  behooves  us  to  bend  every 
effort  toward  decreasing  the  casualty  list  of  peaceful  endeavor. 
Industrial  accidents  have  killed  moro  men  in  this  country  dur- 
ing the  last  ten  years  than  were  killed  In  the  British  army 
throughout  a  whole  year  of  fighting  on  all  the  British  fronts. 
There  must  be  greater  safety  in  the  operation  of  machinery; 
that  cannot  be  emphasized  too  strongly  nor  repeated  too  often. 


CAUSES  OF  EXCESSIVE  LABOR  TURNOVER 

The  reduction  of  labor  turnover  is  one  of  the  important 
problems  in  management  at  the  present  time.  To  solve  this 
problem  successfully,  it  is  necessary  to  find  out  why  employes 
leave  their  work  or  why  it  is  necessary  to  discharge  them. 
Statistics  compiled  in  some  of  the  larger  plants  in  the  country 
show  that  out  of  100,000  employes  who  changed  their  occupa- 
tion, about  75  per  cent  left  of  their  own  volition,  12  per  cent 
were  laid  off  because  of  lack  of  work,  and  about  13  per  cent 
were  actually  discharged. 

An  inquiry  into  the  reasons  for  the  leaving  of  the  75  per 
cent  who  might  have  been  retained  is  important  in  order  that 
the  causes  of  dissatisfaction  may  be  removed,  if  possible. 
When  men  leave  because  they  secure  better  jobs  elsewhere, 
the  wise  employer  will  try  to  ascertain  in  what  way  he  can 
successfully  compete  in  the  labor  market.  It  is  of  importance 
to  know  whether  the  men  leave  On  account  of  dissatisfaction 
with  pay  or  for  other  reasons.  Sometimes  men  leave  because 
they  think  the  work  is  too  hard.  A  slight  change  in  the 
working  conditions  might  entirely  alter  this  opinion;  it  may 
be  that  the  work-rooms  are  too  hot  or  too  cold,  or  that  simple 
lifting  devices  or  trucks  are  lacking.  Very  small  causes 
sometimes  are  at  the  root  of  serious  labor  difficulties.  As  a 
matter  of  fact,  in  many  instances,  where  bigger  pay  obtained 
elsewhere  is  given  as  a  reason  for  leaving,  it  is  often  the  case 
that  if  the  working  conditions  had  been  satisfactory,  the  man 
would  not  have  been  thinking  of  leaving.  A  study  of  the 
working  conditions,  therefore,  is  of  prime  importance. 


DANGER  TO  AMERICAN  TRADE  NAMES  IN 
FOREIGN  COUNTRIES 

American  manufacturers  have  recently  discovered  an  ap- 
parently organized  effort  on  the  part  of  business  pirates  in 
some  of  the  Latin-American  republics  to  deprive  them  of  the 
use  of  their  trade  names  when  they  enter  those  foreign  mar- 
kets. The  trademark  laws  of  these  countries  give  the  right 
to  use  a  trade  name  to  whatever  person  first  registers  it  at  the 
National  Trademark  Bureau.  As  a  result  of  this,  several 
American  automobile  firms,  to  take  a  few  special  instances, 
have  found  that  they  will  be  prevented  from  doing  business 
in  parts  of  South  America  because  their  trademark  has  been 
registered  there  by  other  parties,  unless  they  reach  some 
agreement  with  these  unscrupulous  gentry.  It  has  been  sug- 
gested— probably  not  without  reason — that  German  business 
interests  are  resorting  to  these  unscrupulous  methods  in  order 
to  drive  the  rightful  owners  of  trademarks  from  the  foreign 
business  field.  Syndicates  have  been  formed  in  the  Central 
Empires,  it  is  said,  for  the  purpose  of  registering  American- 
owned  trademarks  in  Latin  America. 

The  thirteen  nations  that  subscribed  to  the  Berne  Trade- 
mark Convention  pledged  themselves  to  recognize  trademarks 
and  patents  filed  in  Berne  exactly  as  if  they  had  been  registered 
in  each  of  the  said  thirteen  countries,  the  purpose  being  to 
afford  protection  to  the  real  owners  of  patents  and  trademarks. 
But  this  purpose  has  been  defeated,  it  seems,  since  commercial 
buccaneers  have  been  trying  to  obtain  the  right  to  use  some 
of  the  best-known  American  trade  names  merely  by  registering 
them  in  Switzerland  at  the  International  Trademarks  and 
Patent  Offices  of  the  nations  belonging  to  the  Berne  convention. 

The  only  way  that  American  manufacturers  can  protect 
themselves  against  these  practices  at  the  present  time  is  by 
invariably  registering  their  names  or  trademarks  both  at 
Berne,  Switzerland,  and  in  the  various  countries  which  are 
not  parties  to  the  Berne  agreement. 
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The  Essential  Industry — to  Win  the  War 


"W; 


'E  are  out  to  win  the  war  -not  to 
build  wonderful  mechanisms."  Here 
Is  a  slogan   ao1   only  for  American 

engineers  and  manufacturers,  but,  properly 
interpreted  and  applied,  for  every  man  and 
woman  In  the  country.  It  was  an  engineer 
who  has  been  closely  connected  with  the 
manufacture  of  ordnance  materials  who 
uttered  the  sentiment  quoted  above— he  was 
commenting  upon  certain  extreme  require- 
ments of  the  Ordnance  Department — and  he 
was  right.  It  is  not  extreme  accuracy  and 
great  precision  we  want.  We  want  guns, 
shells,  airplanes,  motors,  ships,  uniforms — 
everything  to  make  war  with,  and  we  want 
them  as  fast  as  we  can  get  them,  whether 
they  are  fine  pieces  of  mechanism  or  just 
ordinary  products,  so  long  as  they  are  capa- 
ble of  doing  the  work  for  which  they  are  so 
badly  wanted. 

We  are  out  to  win  the  war — not  to  make  excess  business 
profits,  nor  excess  labor  profits  either.  We  are  out  to  win  the 
war  and  the  very  last  thing  for  anyone  to  be  thinking  of  is 
personal  advantage.  We  are  out  to  win  the  war  and  every 
inhabitant  of  this  free  nation  should  get  in  line.  One  can 
almost  hear  the  voices  of  the  ragged  and  devoted  old  patriots 
of  other  days  calling  from  Bunker  Hill  and  Valley  Forge,  from 
the  Wilderness,  from  Manassas,  from  Antietam,  from  Fred- 
ericksburg and  Richmond — the  men  who  won  American  in- 
dependence, and  the  men  who  saved  and  kept  the  Republic. 
It  is  up  to  us  now.    Are  we  worthy  of  them? 

The  nation,  like  the  heroes  of  the  sea,  must  strip  for  action. 
And  here  we  have  the  true  test  for  differentiating  between 
essential  and  non-essential  industries.  Every  industry  or 
occupation  that  directly  or  indirectly  aids  in  the  winning  of 
the  war  is  an  essential  industry.  Conversely,  those  which  are 
of  no  help  in  this  respect  are,  for  the  time  being,  non-essential. 
But  this  important  distinction  should  be  made  in  every  case 
with  great  care  and  with  an  open  mind,  for  it  is  very  easy  to 
draw  the  line  within  too  narrow  limits.  In  addition  to  those 
industries  which  directly  produce  war  materials,  every  in- 
dustry and  occupation  which  helps  men  and  women  to  more 
efficiently  discharge  their  duties  in  war  work  and  related 
activities  is  essential.  Whatever  helps  the  worker  is  essential. 
Pleasure  and  recreation  even  are  essential,  and  for  the  same 
reason.     We   are   out   to   win    the   war — not   to   quibble   over 


"I  shall  expect  every  man 
who  is  not  a  slacker  to  be 
at  my  side  throughout  this 
great  enterprise." 

Woodro<w  Wilson 


minor  details.     All   our  Ud   be 

focu.s  rk. 

Ind 

should    I)'-  .    into   agencies    for   pro- 

ducing     war     material.       Not:  l      lx; 

scrapped— train  Lzatlona  and   useful. 

equipment  should  all  be  utilized      i- 

manufacturers,  for  exam] 

make  many  small  parts  used  in  instruments 

required  by  the  Government,  and  if  th( 

rnment  should  call  upon  all 
.     the 
distilleries  can  he  turned  to  useful  pur; 
and  many  of  them 

Enormous  quantities  of  pure  alcohol  ;. 
quired  in  connection  with  the  war  indu 
and  the  distilleries  will  supply  tb 
of    turning    out    the  -    produ< 

the    past.      And   as    the   nation    gradual' 
comes  adjusted  to  war-time  conditli 
tically  all  industries  are  mobilized.    This  is  the  one  great  pur- 
pose toward  which  all  efforts  must  be  dlre<  I 

The  engineering  journals  have  an  important  duty  to 
form  in  this  connection,  and   it   is  the  consensus  of  opinion 
that,  on  the  whole,  they  have  risen  to  this  great 
It  is   their   function   not   only   to  collect   and   disseminata 
essential,    mechanical,    and    industrial    information    needed    in 
the  production    of    war   materials,   hut   also    it   is   their    . 
privilege   to    interpret   to   their  respective   trades  the   c 
spirit  and  attitude  toward  the  Government  and  the  nation's 
purpose.      Being    perfectly    familiar    with    the    special    fields 
they  serve,  they  can  bring  home  to  their  readers  more  def- 
initely   and    specifically    than    ran    the    daily    press    or    any 
other  agency  the  actual  methods  by  which  each  trade  can  be 
most    useful.      They    can    point    the    way    toward    inor> 
efficiency  through  new  machinery  and  new  methods,  and  can 
distribute   for  the  benefit  of  thousands   of   shops   throughout 
the  country  the  practical  and  invaluable  experience  of  other 
shops  engaged  in  the  production  of  all  the  materials 
for  winning  the  war  as  quickly  as  possible. 

For  the  time  being,  then,  we  have  but  one 
people  and  but  one  great  national  industry     to  win  th< 
Every  engineering  endeavor,  every  industrial  effort,  musl 
directed  toward  this  all-important  end.     For  the  time  I 
nothing  else  matters.    We  owe  it  to  those  who  fight  for    . 
France.     We  are  out  to  win  the  war. 
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Loyalty  of  Labor— the  Keynote  of  Victory 

BY  B.  M.  W.  HANSON 

Vice-president  and  General  Manager.  Colt's  Patent  Fire  Arms  Manufacturing  Co.,  Hartford,  Conn. 


THERE  is  but  one  way — and  one  only — in  which  we  could 
possibly  lose  the  war,  and  that  is  through  greed  of  money, 
disloyalty,  and  inefficiency  of  the  great  industrial  army 
at  home.  If  labor  does  its  share  of  the  work  required  for  win- 
ning the  war  with  only  a  fraction  of  the  unselfishness  and 
the  willingness  to  do  its  duty  that  characterizes  the  splendid 
American  army  in  France,  there  is  not  a  shadow  of  a  doubt 
as  to  our  winning  the  war,  and  winning  it  in  so  decisive  a 
manner  that  we  will  forever  be  safe  against  the  Prussian 
menace. 

Two  Armies  Necessary  to  Win  the  War— One  Military  and 

One  Industrial 
No  matter  how  courageously  and  gallantly  the  army  in 
France  fights  for  American  ideals,  it  must  be  supported  by 
the  great  industrial  army  at  home.  We  have  in  the  United 
States,  at  the  present  time,  all  the  plant  and  equipment  needed 
for  turning  out  a  sufficient  number  of  rifles,  machine  guns, 
shells,  fuses,  airplane  motors,  trucks,  and  ships  for  equipping 
and  maintaining  not  only  our  present  army  in  France,  but  an 
army  several  times  as  large.  We  have  also  all  the  plant  and 
equipment  necessary  for  turning  out  small  caliber  guns,  al- 
though there  may  still  be  some  additional  facilities  required 
for  turning  out  all  the  large  caliber  guns  that  may  be  needed 
to  bring  the  enemy  to  terms.  We  have  all  the  raw  materials 
required  for  producing  the  ordnance  and  munitions  of  war 
necessary  for  equipping  the  army,  and  we  have  the  leaders 
and  organizations  able  to  direct  and  handle  the  work.  We 
have  all  the  labor  that  is  required,  both  skilled  and  unskilled, 
providing  this  labor  is  effectively  applied  to  the  machinery  and 


Every  workman  who  be- 
lieves that  "right  is  more 
precious  than  peace,"  will 
be  as  loyal  to  his  job  at  the 
anvil,  bench,  or  machine,  as 
the  men  who  fight  and  die 
on  the  battlefield.  From 
the  calloused  hands  of  our 
great  industrial  army  come 
the  steel  sinews  of  war, 
but  the  hands  that  are  idle, 
work  for  Prussianism  and 
tyranny. 


the  materials.  The  apparent  shortage  of  labor  is  due  not  so 
much  to  an  actual  shortage  as  to  the  constant  changing  of 
men  from  shop  to  shop,  without  consideration  of  the  needs 
and  requirements  of  the  nation,  and  with  no  thought  other 
than  of  their  own  selfish  interests. 

This  is  not  the  Time  to  Consider  Personal  Interests 

In  time  of  war,  the  industrial  army  must  do  its  duty  as 
well  as  the  military.  At  the  present  critical  time,  no  man 
should  consider  it  his  right  to  think  only  of  his  own  interests 
or  to  live  his  life  in  his  own  way.  Being  authoritatively  di- 
rected by  its  leaders,  the  spirit  and  discipline  of  the  military 
army  makes  it  possible  to  accomplish  the  great  things  that 
have  been  achieved  in  driving  the  enemy  back  in  France.  The 
industrial  army,  in  order  to  become  efficient,  must  also  be 
guided  by  experienced  leaders,  and  its  management  must  be 
left  to  trained  men  just  as  much  as  that  of  the  military  army. 
In  time  of  peace  men  may  be  entitled  to  follow  their  own 
inclinations,  but  in  time  of  war  the  industrial  army  should 
be  required  to  do  its  duty  as  strictly  as  the  men  in  uniform. 
To  incite  men  engaged  in  the  manufacture  of  war  materials 
to  strike  is  to  directly  and  effectively  help  the  enemy,  and 
men  who  devote  their  time  to  strike  agitation  at  this  time 
are  aligned  with  the  forces  of  disloyalty.  We  cannot  afford  to 
deal  leniently  with  such  conditions  at  this  time.  We  are  at 
war,  and  we  must  recognize  it  at  home  as  well  as  in  the  field. 
What  would  happen  to  an  army  in  which  the  soldiers  were 
permitted  to  combine  with  a  view  to  refuse  to  fight  until  dif- 
ferences between  the  soldiers  and  their  officers  had  been  set- 
tled by  the  Government?  Russia 
demonstrated  what  happens  to  an 
army  and  to  a  country  represented 
by  such  an  army.  The  effect  is  the 
same  in  the  industrial  army.  If,  in 
a  critical  time  like  this,  the  produc- 
tion of  war  materials  is  to  be  held 
up  by. agitation  creating  discontent 
and  strikes,  it  may  spell  defeat  and 
disaster.  The  results  may  not  be 
so  immediately  disastrous  or  so  ap- 
parent as  would  those  of  similar 
disaffection  of  the  army  at  the 
front,  but  the  actual  effect  is 
equally  disastrous  in  its  relation 
to  the  progress  of  the  war  and  on 
the  ultimate  and   decisive   victory. 

German  Propaganda  Cause  of  Labor 
Disturbances 

There  is  no  doubt  that  German 
propaganda  is  responsible  for  a 
great  deal  of  the  agitation  among 
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labor  at  the  present  time,  and  every  American  workman  who 
means  to  be  loyal  to  his  country  should  remember  that  he  is 
listening  to  German  propaganda  and  furthering  the  war  aims 
of  the  enemy  whenever  he  listens  to  any  man  who  aims  to 
stir  up  industrial  strife  and  discontent.  The  American  work- 
man should  try  to  realize  that  the  outcome  of  the  war  depends 
upon  the  rapidity  with  which  he  turns  out  war  materials,  and 
that  his  loyalty  to  his  country  is  measured  directly  by  the 
amount  of  useful  work  of  which  he  is  capable.  He  is  a  soldier 
as  important  as  the  man  in  khaki  at  the  front,  and,  by  faith- 
fully doing  his  duty,  will  save  the  lives  of  his  countrymen 
who  are  freely  sacrificing  their  all  at  the  front.  During  the 
period  of  the  war,  differences  between  employer  and  labor 
must  cease  to  occupy  his  mind,  and  the  management  of  indus- 
trial plants  must  be  left  in  complete  control,  in  order  that  pro- 
duction may  be  increased  in  a  greater  ratio.  The  Government 
should  enforce  the  laws  relating  to  German  propaganda  in 
the  strictest  possible  manner,  and  back  up  the  manufacturers 
of  war  materials  in  any  case  where  a  higher  degree  of  efficiency 
may  thereby  be  obtained.  If  the  dupes  and  disloyalists  who 
aim  at  decreasing  the  efficiency  of  our  production  of  war 
materials,  through  making  labor  dissatisfied  and  inefficient, 
were  quickly  and  severely  dealt  with,  the  propaganda  would 
cease,  and  we  would  be  able  to  keep  our  great  army  at  the 
front  well  supplied  with  all  the  materials  needed  for  a  speedy 
victory. 

The  Government  Must  Handle  the  Labor  Problem  with 
Fairness  and  Courage 

The  Government  has  a  difficult  and  delicate  problem  to  deal 
with  in  the  labor  situation  during  the  war,  but  its  officials 
must  exercise  enough  moral  strength  and  courage  to  demand 
of  the  industrial  army  at  home  that  it  shall  do  its  duty  with 
some  measure  of  the  loyalty  and  unselfishness  required  of  the 
army  in  France.  Of  course,  there  is  no  comparison  between 
the  sacrifices  demanded  of  the  two  armies.  The  army  in 
France  suffers  untold  privations, 
and  the  soldier  is  ready  to  give  his 
life  at  any  moment.  The  industrial 
worker  at  home  sacrifices  little  or 
nothing;  he  is  well  paid,  he  is  well 
fed,  and  he  is  well  housed;  he  has 
pleasures  and  enjoyments  that  the 
men  at  the  front  must  forego,  and 
the  only  thing  that  is  asked  of  him 
is  that  he  work  six  days  a  week 
producing  the  war  materials  that 
are  needed.  The  Government,  there- 
fore, has  an  absolute  right  to  de- 
mand of  the  workers  of  the  coun- 
try that  they  do  not  hamper  the 
army  at  the  front,  and  this  right 
the  Government  should  exercise  as 
earnestly  as  it  would  exercise  its 
right  to  put  down  disaffection  and 
treachery  in  the  military  army. 
The  faithful  and  loyal  work  of 
every  man  is  required  for  victory. 


Policy  of  Standardizing  Wagea  of  Doubtful  Value 

The  policy  inaugurated  by  the  Government  for  fixing  mini- 
mum and  maximum  wages  is  of  doubtful  value,  as  it  takes 
away  the  individual  incentive  and  makes  it  impossible  for  the 
manufacturer  to  give  suitable  rewards  for  exceptional  service. 
If  every  worker  fully  realized  his  Importance  to  his  country, 
so  that  he  would  do  his  very  best  when  assured  not  only  of  a 
fair  but  of  an  exceptionally  high  wage,  the  poficy  of  standardiz- 
ing wages  might  do  no  harm,  but,  unfortunately,  many  work- 
ers, and  especially  the  agitators,  fail  to  realize  the  essential 
part  the  worker  in  the  industrial  army  plays  in  war  time; 
hence,  there  is  still  needed  a  personal  incentive  to  make  each 
man  do  the  best  work  of  which  he  is  capable,  and  this  in* 
centive  is  lacking  if  every  man  is  paid  a  uniform  wage.  What- 
ever new  policies  are  formulated,  this  thought  should  be  kept 
in  mind  throughout:  That  the  loyalty  and  efficiency  of  labor 
are  the  two  important  considerations  at  the  present  time,  and 
that  the  production  of  war  materials  is  more  important  than 
the  individual   interests  of  any  man   or  any  group  of  men 

Our  "Worst  Menace  Just  now  is  not  the  German 
Military  Machine 

As  I  see  the  situation  in  the  United  States,  therefore,  the 
worst  menace  to  our  success  is  not  the  German  military  ma- 
chine, as  I  absolutely  believe  that  the  Allies,  with  the  great 
assistance  of  our  American  soldiers,  will  put  an  end  to  the 
tyranny  of  the  Kaiser;  but  it  is  the  agitator,  whom  I  believe 
to  be  in  some  way  connected  with  German  Interests,  that  con- 
stitutes our  greatest  danger;  and  unless  we  deal  with  him 
fearlessly  and  quickly,  making,  if  necessary,  special  laws  for 
this  purpose,  much  of  the  blood  now  spilt  in  Europe  will  be. 
shed  in  vain.  Why  should  American  workers  permit  un- 
scrupulous men,  aiming  to  serve  nothing  but  their  own  selfish 
purposes,  to  ruthlessly  sacrifice  the  interests  nf  the  Nation 
and  of  mankind? 


let  the  work  that  you 
do  even  J;1>  be-  dedicated 
to  the  manhood   thai   is   in 

>  on,  thai  >  ou  shall  ha\  e  no 
remorse  w  hen  broken  men 
come  back  from  the  battle- 
front  — so  that  empt>  sleet  ls 
and  sightless  eyes  shall  not 
reproach  you  by  day  and 
haunt  you  by  night  beeause 
>ou  at  home  failed  to  sup- 
port our  men  while  they 
fought  in   France. 
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Methods  Employed  by  the  Brown  8C  Sharpe  Manufac- 
turing Co.,  and  the  Cleveland  Automatic  Machine  Co., 
to  Arouse  Interest  of  Employes  in  the  Liberty  Loans 


THE  fourth  liberty  loan  campaign  will  begin  September 
2Sth,  and  close  October  19th.  The  great  preliminary 
campaign  is  now  on  and  the  more  planning  we  do  before- 
hand, the  easier  it  will  be  to  secure  a  big  over-subscription. 
The  manufacturers  of  the  country  have  an  unusual  opportunity 
for  becoming  bond  salesmen  for  Uncle  Sam.  By  organizing 
a  local  campaign  in  your  shop  the  interest  of  employes  can  be 
aroused,  but  sticking  a  few  posters  about  the  plant  is  not 
enough.  A  direct  appeal  to  every  man  and  woman  employed 
in  the  various  shops  and  factories  throughout  the  country  is 
essential. 

CAMPAIGN  AT  THE  WORKS  OF  THE  BROWN 
8C  SHARPE  MANUFACTURING  CO. 

By  Luther  D.  Burlingame,  Industrial  Superintendent 

When  at  the  beginning  of  the  third  liberty  loan  campaign 
the  question  was  raised  among  some  of  the  Brown  &  Sharpe 
officials  and  managers  as  to  how  great  a  response  could  be 
expected  from  the  employes,  there  were  those  who  predicted 
smaller  returns  than  for  the  second  issue,  because  of  living 
conditions  and  the  frequency  of  preceding  appeals.  The 
problem  thus  presented  was  to  so  inspire  the  employes  to 
help  and  to  put  the  matter  so  strongly  upon  their  consciences 
that  they  would  be  willing  to  subscribe  to  such  an  extent  that 
these  predictions  would  not  come  true.  The  plans  adopted 
were  so  successful  that  the  subscriptions  to  the  third  liberty 
loan  exceeded  those  of  the  second  by  about  25  per  cent.  The 
general  plan  of  campaign  adopted  is  to  be  described  so  that 
a  method  which  has  proved  successful  for  the  third  liberty 
loan  in  at  least  one  plant,  may  be  applied  to  the  fourth  loan 
by  thousands  of  managers  throughout  the  country. 

General  Plan  of  Campaign 
The  means  of  arousing  interest  in  the  purchase  of  Liberty 
Bonds  among  the  employes  of  the  Brown  &  Sharpe  Mfg.  Co. 
were  as  follows: 

1.  Notices  in  the  pay  envelopes. 

2.  Personal  appeal  and  solicitations  by  foremen  and  others 
assigned  to  the  task. 

3.  An  appeal  to  sentiment  and  patriotism  by  dedicating  an 
old  shop  bell  to  Liberty. 

4.  Public  meetings,  with  patriotic  addresses  and  music. 

5.  Competition  between  departments  for  prize  banners. 

6.  The  use  of  bulletin  boards. 


The  campaign  was  opened  by  inserting  notices  (see  Fig.  1) 
in  the  pay  envelopes.  These  notices  which  were  of  a  size  to 
fold  conveniently  with  bills,  explained  the  terms  on  which  the 
company  would  cooperate.  The  time  of  payment  was  spread 
over  a  period  sufficiently  short  to  have  the  payments  completed 
by  the  time  it  was  expected  the  next  loan  would  be  issued, 
thus  following  a  policy  which  has  been  adhered  to  by  the 
company  from  the  beginning  of  the  first  liberty  loan  cam- 
paign, and  avoiding  the  handicap  which  comes  when  solicita- 
tions for  new  subscriptions  must  be  made  before  the  employes 
have  completed  payments  and  received  their  bonds  of  the 
earlier  issue. 

Employes  who  subscribe  for  Liberty  Bonds  may  be  divided 
into  four  classes:  First,  those  who  come  forward  and  vol- 
untarily subscribe;  second,  those  who  wait  to  be  asked  but 
readily  subscribe;  third,  those  who  have  to  be  argued  with 
and  convinced  that  it  is  their  duty  before  subscribing;  fourth, 
those  who  refuse,  and  whose  subscriptions  are  only  secured 
after  further  effort. 

Following  the  sending  out  of  the  notice  in  the  pay  envelopes, 
an  amount  was  subscribed  almost  equal  to  the  total  received 
for  the  first  liberty  loan,  by  the  employes  coming  forward  and 
placing  their  subscriptions  before  solicitation  commenced. 

In  order  to  have  a  definite  understanding  with  the  employes 
regarding  their  subscriptions,  blanks  were  used.  The  blank 
for  fifty-dollar  bonds  is  shown  in  Fig.  2.  These  blanks,  to- 
gether with  general  literature  and  instructions,  were  placed  in 
the  hands  of  the  foremen,  who  personally  took  the  matter 
up  with  the  employes  in  their  departments  and  materially 
aided  in  securing  subscriptions.  Generally  speaking,  it  is 
believed  to  be  far  better  to  have  the  foreman,  or  someone 
personally  acquainted  with  the  men,  solicit  for  subscriptions. 

Dedicating-  the  Old  Shop  Bell 
A  marker  was  devised  to  graphically  show  the  point  reached 
by  the  subscriptions  from  day  to  day.  This  was  made  in 
the  form  of  a  "Striker" — so  familiar  an  accompaniment  of 
every  circus — and  was  exhibited  on  a  structure  over  30  feet 
in  height  in  front  of  the  main  office  building  (see  Fig.  3). 
It  was  appropriately  located  in  close  proximity  to  the  com- 
pany's service  flag  with  its  many  hundred  stars.  A  novel 
feature  of  this  marking  device  was  the  mounting  of  an  old 
shop  bell  in  such  a  position  that  when  the  marker  reached 
the  predetermined  goal  the  bell  would  be  rung;  and  this  made 
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a  special  incentive  to  bring  the  subscriptions  up  at  as  early 
a  date  as  possible.  The  legend  at  the  bottom  of  the  "Striker" 
read: 

"Dedicate  to  Liberty  the  old  shop  bell  when  we  go  'Over 
the  Top'  by  passing  the  goal  of  $200,000.  It  will  then  be 
rung  and  thereafter  each  noon  at  12:05  when  registering  the 
amount  subscribed." 

This  bell  had  been  used  in  the  old  wooden  shop  on  South 
Main  Street  occupied  by  the  company  in  the  early  days  of  the 
business,  and  has  since  been  preserved  in  the  Historical 
Museum  connected  with  the  works.  It  was  cast  in  the  year 
1863  by  F.  Fuller,  the  initials  "J.  R.  B."  which  are  cast  on 
the  bell  being  those  of  Joseph  R.  Brown,  the  founder  of  the 
business.  On  the  scale  of  the  marker  were  indicated  the 
points  which  had  been  reached  in  the  first  and  second  liberty 
loan  campaigns,  and  it  added  to  the  enthusiasm  when  these 
points  were  passed,  but  especially  when  the  first  goal  of 
$200,000  was  reached,  and  the  bell  was  rung  for  the  first 
time  after  its  long  silence  of  nearly  fifty  years.  Each  noon 
thereafter  the  bell  was  rung  when  setting  the  marker,  the 
rapid  rise  of  which  often  brought  applause  from  the  waiting 
crowd. 

Noontime  meetings  were  held  every  few  days  throughout 
the  campaign,  addressed  by  prominent  and  inspiring  speakers, 
and  accompanied  by  music,  this  latter  being  furnished  for  the 
most  part  by  shop  talent. 


above  referred  to  determining  the  standing,  so  as  to  equalize 
as  nearly  as  possible  the  conditions  of  competition. 

During  the  second  liberty  loan  campaign,  "outside"  sub- 
scriptions  were  taken  into  account  In  making  the  awardB.  It 
was  found,  however,  that  certain  employes,  in  order  to  stand 
well  with  their  foremen  and  in  their  department,  would  sub- 
scribe outside,  paying  the  first  dollar  or  two  on  their  sub- 
scriptions, and  then  drop  their  payments.  For  this  reason, 
in  figuring  the  standing  of  departments  for  the  third  liberty 
loan,  subscriptions  actually  taken  in  the  shop  only  were 
counted,  thus  eliminating  any  temptation  to  make  "fake"  sub- 
scriptions. At  the  close  of  the  campaign,  however,  a  census" 
was  taken  to  show  the  total  number  of  subscriptions  by  em- 
ployes, outside  as  well  as  inside  the  factory,  and  the  per- 
centage taken  inside  was  found  to  be  very  much  larger  in 
proportion  to  those  taken  outside  than  for  the  Becond  campaign. 

The  pressure  brought  to  bear  by  fellow-workmen  on  those 
who  failed  to  subscribe  was  often  such  as  to  be  felt  most 
strongly  by  the  "slackers."  In  one  department  where  all  but 
two  had  subscribed  one  of  the  workmen  brought  in  an  effective 
cartoon  which  he  had  made,  illustrating  the  situation  and  this 
is  typical  of  the  sentiment  by  which  many  a  workman  who 
might  otherwise  have  "side-stepped"  his  duty,  was  led  to  sub- 
scribe through  the  influence  of  fellow-workmen. 

As  the  need  of  redoubled  effort  throughout  the  country  in 
order  to  reach  the  required  allotments  became  evident,  efforts 


THIRD  LIBERTY  LOAN 

Interest   @   4*4%   payable   September   15th   and   March    15th 
Bonds    due    September    15,    1928  Not  convertible  into  other  issues 

Employes  may  subscribe  for  these  bonds  through  us  in  the  same  manner  as  the  two  previous  issues.  As  it  is 
expected  that  the  fourth  issue  will  not  be  brought  out  until  fall,  payments  for  this  issue,  if  desired,  will  be  spread  over 
twenty-two  weeks,  instead  of  seventeen  weeks  as  heretofore. 

$3.00  per  week  will  be  deducted  for  each  $50.00  bond  for  six  weeks  commencing  with  the  pay  for  the  week  ending 
April  27th,  and  $2.00  per .  week  for  the  following  sixteen  weeks. 

The  Bonds  will  remain  the  property  of  the  company  until  the  last  installment  is  paid.  Employes  may  receive 
their  bonds  at  any  time  by  making  payment  of  the  balance  due.  Subscriptions  will  be  received  until  April  20th.  The 
clerks  in   each  department  will  take   the  names  of  those  who  desire  to  subscribe. 

EVERY    BOND    YOU    PURCHASE    HELPS    TO    WIN    THE    WAR. 
April  8,  1918.  BROWN    &    SHARPE    MFG.    CO. 

U arhinery 


Fig.  1.  Notice  placed  in  Each  Employe's  Pay 
Competition  between  Departments 
One  of  the  best  incentives  to  giving,  for  war  charities — 
especially  to  free  and  cheerful  giving — has  been  found  to  be 
in  developing  a  spirit  of  competition,  the  rivalry  making,  in  a 
way,  a  game  of  the  campaign.  This  applies  with  equal  force 
to  obtaining  subscriptions  to  liberty  loans.  To  secure  the 
benefits  of  such  competition,  a  contest  was  organized,  the 
company  offering  banners,  for  the  large  and  small  departments, 
as  they  had  done  with  good  results  in  the  second  liberty  loan 
campaign.  This  had  the  desired  effect  of -materially  increasing 
the  exertions  by  both  foremen  and  workmen  in  arousing  an 
added  interest  to  have  their  departments  excel.  A  committee 
was  appointed  to  act  as  judges  of  the  awards  and  they  posted 
over  their  signatures  the  following  notice: 

The  third  liberty  loan  will  have  the  hearty  support  of 
every  loyal  citizen  who  appreciates  the  present  situation, — 
for  himself,  for  his  country  and  for  the  world. 

This  company  gives  its  employes  substantial  help  in  fur- 
nishing these  bonds  upon  the  terms  of  payment  already  offered. 

As  a  further  aid  to  the  campaign,  the  company  also  offers 
an  honor  flag  or  banner,  suitably  inscribed,  to  the  department 
giving  the  most  generous  support  to  the  loan. 

In  making  the  award  account  will  be  taken  of  the  number  of 
subscribers  in  proportion  to  the  whole  number  employed  in  a 
department,  and  of  the  amount  subscribed  in  proportion  to  the 
total  wages  paid  in  a  department. 

The  competition  will  be  limited  to  the  company's  employes 
and  to  subscriptions  made  through  the  company. 

Notices  like  that  illustrated  in  Fig.  4,  were  posted  every  few 
days  showing  the  general  standing  of  the  departments  in  per 
centage  of  employes  subscribing.  When  it  came  to  the  final 
showing    the    notice,    Fig.    6,    was    used,    the    handicap    plan 


Envelope  at  Opening  of  Liberty  Loan  Campaign 

at  the  shop  were  increased,  a  higher  goal,  $300,000,  was  set 
and  a  direct  appeal  by  the  treasurer  of  the  company,  was 
made  through  the  pay  envelopes.  (See  sample.  Fig  5.)  This 
was  supplemented  by  an  appeal  addressed  directly  to  the 
executives  and  foremen,  asking  for  renewed  efforts  on  their 
part  to  secure  subscriptions,  and  for  suggestions  as  to  how 
to  increase  the  effectiveness  of  the  campaign. 

The  amount  subscribed  for  the  first  liberty  loan  dir 
through  the  company  had  been  in  "round  figures"  $100,000. 
and  for  the  second  loan  $200,000;  it  thus  seemed  especially 
appropriate  that  the  goal  for  the  third  loan  should  be 
$300,000,  and  an  earnest  effort  was  made  to  bring  the  sub- 
scriptions to  that  amount.  One  means  used  to  accomplish 
this  end  was  to  have  a  strong  and  forceful  editorial,  urging 
the  purchase  of  Liberty  Bonds,  which  had  been  published 
in  a  local  paper,  reprinted  and  distributed  to  every  employe. 
Steps  were  also  taken  to  secure  the  publication  of  news  items 
and  pictures  in  the  daily  papers,  telling  of  and  showing  the 
progress  of  the  campaign  at  the  works  and  thus  keeping 
not  only  the  employes  but  also  their  families  informed  and 
interested  in  what  was  being  accomplished.  In  addition,  a 
large  banner,  15  by  25  feet,  shown  in  Fig.  7,  was  provided; 
these  various  efforts  to  attain  the  desired  goal  added  materi- 
ally to  the  amounts  otherwise  subscribed. 

Constant  use  was  made  of  the  bulletin  boards  to  keep  the 
workmen  informed  as  to  the  progress  of  the  campaign,  one 
large  poster  being  combined  with  a  diagram  of  the  "Striker" 
already  described  and  this  was  marked  in  red  to  show  the 
progress  from  day  to  day  on  the  fifty  bulletin  boards  of  the 
shop.     The  legend  on  this  notije  was  changed   from  time  to 
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Third  Liberty  Loan  Subscription 


L918. 


I  0    Iticnw  \    \    Sn  \i;ii     Mm.     CO 

I  hereby  subscribe  I  alted  siatos  Liberty  Loan 
i',',  bond  at  Its  face  ralue,  ami  win  pay  tor  tbli  bond 
in  successive  weeklj  Inatallmenta.  To  cover  these  pay- 
ments i  hereby  authorise  yon  to  withhold  $;!  per  week 
from  my  pay  for  six  weeks  commencing  with  the  pay 
tor  the  week  ending  April  i27th.  and  $2  per  week  for  the 
following  weeks  until  the  bond  is  paid  for  in  full. 

II  is  Sgreed  that  1  shall  receive  this  bond  with  all 
coupons  attached  only  when  paid  m  full.  Upon  failure 
to  make  payments  as  agreed,  you  are  authorized  to  sell 
the-  bonds  for  my  account  and  pay  back  to  me  the  bal- 
ance   due 


Witness 


Uaohim  i  a 


Fig.  2.    Form  of  Agreement  covering  Terms  governing  Purchase  of  Liberty 
Bond  by  Employe 

time  by  covering  part  of  the  original  lettering  with  inserts, 
some  of  which  read: 

"Each  subscriber  gets  a  service  flag.  Are  you  going  to  have 
one  to  put  in  the  window  at  your  home?  Record  to  Wednesday 
night,  $167,700." 

"Record  to  Thursday  night,  $182,500.  Now  for  a  swing  that 
will  ring  the  bell  on  Saturday  noon.  Will  you  help  to  put  the 
marker  'over  the  top'?" 

"We  have  reached  the  first  goal,  $200,000,  and  the  old  shop 
bell  was  rung  Friday  noon.  Now  for  a  swing  that  will  drive 
the  marker  to  $300,000." 

At  the  close  of  the  campaign  a  public  meeting  was  held  for 
the  presentation  of  the  banners  to  the  winning  departments, 
and  a  special  letter  of  appreciation  was  presented  at  that  time 
to  each  of  the  seven  departments  securing  100  per  cent  sub- 


scriptions. The  amount  subscribed  for  by  employes  went  up 
to  the  grand  total  of  $.'522,150,  subscribed  by  5,510  employes, 
being  more  than  78  per  cent  of  the  total  force,  including  in 
determining  the  percentages,  those  out  on  the  sick  list,  new 
employes,  etc  These  awards  were  made  personally  by  Henry 
I).  Bharpe,  at  the  closing  noontime  meeting,  Fig.  7. 

The  departments  now  holding  the  banners  have  them 
protected  in  glass  cases.  These  banners  are  the  envy  of  other 
departments,  their  constant  exhibition  proving  a  special  in- 
centive, as  a  new  campaign  comes  on,  for  each  department  to 
strive  to  be  the  proud  possessor  of  such  an  award. 

The  old  shop  bell,  dedicated  to  Liberty,  has  acquired  new 
interest  as  it  hangs  again  in  the  Historical  Museum. 


Fig.    3. 


Liberty   Bell   marking   Goal   or   Loan   Quota   on 
was  used  to  stimulate  Interest 


'Striker"    which 


Fig.    4.     One    of    the    Notices    which   was    posted    frequently    to    show 
Percentage  of  Loan  Subscribers  in  Different  Departments 

SELLING  LIBERTY  BONDS  AT  WORKS  OF  CLEVELAND 
AUTOMATIC  MACHINE  CO. 

By  J.  P.  Brophy,  Vice-president  and  General  Manager 

In  our  first  Liberty  Bond  campaign,  before  we  attempted 
selling  any  bonds  in  our  factory,  we  placed  in  the  different 
departments  thirty  16-  by  20-inch  posters.  (See  Fig.  9.) 
Also,  we  had  a  speaker  address  all  the  employes  on  the  sub- 
ject. When  the  campaign  started  the  head  of  each  depart- 
ment throughout  the  plant  was  delegated  to  investigate  in 
his  particular  department  and  find  out  who  wanted  to  buy 
bonds  and  how  many  bonds  they  were  willing  to  purchase. 
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The  heads  of  the  departments  were  notified  that  they  must 
use  sensible  persuasion  in  keeping  the  amount  that  the  men 
purchased  as  high  as  possible  and  at  the  same  time  encourag- 
ing them  to  buy  when  they  made  complaints  about  not  having 
the  necessary  funds,  etc. 

We  did  not  meet  with  very  great  success  the  first  few  days; 
the  men  of  American  birth  purchased  freely  but  the  foreigners 
were  very  slow  at  purchasing  on  account  of  the  fact  that 
quite  a  large  percentage  of  our  employes  are  from  different 
countries — many  subject  to  the  Austrian  Government — and 
they  were  pro-German.  When  this  was  found  to  be  the  case, 
the  foremen  were  sent  around  again  to  all  of  these  men 
and  were  instructed  to  bring  as  much  pressure  to  bear  as 
possible  to  make  them  purchase.     We  found  that  it  was  not 


Third  Liberty  Loan 

Can   we   enlist  the  cooperation   of  5000   employes? 

TO  OtTB  EMPL0YE8: 

At  the  present  time  the  Works  give  employment  to 
over  7000  people.  The  campaign  for  the  Third  Liberty 
Loan  has  already  secured  participation  from  over  3700 
employes  subscribing  for  $220,000.  In  our  opinion  there 
should  be  5000  subscribers  furnishing  not  less  than 
$300,000.  The  situation  seems  to  show  that  the  men 
receiving  a  lower  wage  are  participating  better  than 
those  receiving  a  higher  wage.  This  may  or  may  not 
be  true.  What  we  wish  for  is  the  participation  of  every- 
one who  has  a  spark  of  patriotism  in  him.  The  fact 
remains  that  up  to  the  present  time  only  52%  of  the 
force  are  cooperating. 

Will  you  be  one  of  5000  to  make  the  amount  at  least 
$300,000? 

If  you  have  subscribed  already,  will  you  help  to  induce 
your  fellow  employe  to  make  his  subscription? 

If  you  have  not  already  subscribed,  will  you  not  re- 
consider and  do  your  "bit"  in  your  country's  hour 
of   need? 

We  are  all  working  for  Uncle  Sam  and  the  boys  "Over 
There," — the  Company  and  its  stockholders  as  well  as 
the    employes. 

The  Company  will  advance  monies  without  interest 
against  payments  extending  over  twenty-two  weeks, 
when  the  bonds  will  belong  to  the  subscribers. 

Liberty  Bonds  are  a  prime  promoter  of  THRIFT — an 
inciter  to  savings,  which  are  of  vital  importance  to  all 
now;  for  the  present  busy  period,  incidental  to  the 
prosecution  of  the  war,  will  doubtless  be  followed  by  a 
period  of  business  stagnation,  which  generally  means 
short  time  and  unemployment. 

Any  man  who  buys  a  bond  now  should  have  no  reason 
to  regret  it.  On  the  contrary,  he  will  have  a  greater 
pride  in  his  country  because  he  is  performing  a  service 
in  its  defense. 

Over  the  Top  for  5000  subscriptions  and  $300,000! 
BROWN   &   SHARPE   MFG.   CO. 
April    20,    1918.  HENKY.    D.    BHABPB,    Treas. 

Machinery 


Fig.   6. 


Form  used  in  making  Direct  Appeal  through  Pay  Envelope  for 
Over-subscription 


difficult  to  get  the  Bohemians  to  purchase,  but  the  Hungarians. 
Poles,  and  some  Russian  Socialists  were  slow  to  respond. 

After  one  week  of  this  procedure,  the  writer  then  examined 
the  list  of  bond  buyers  to  see  how  many  had  actually  bought 
and  the  value  of  each  purchase.  If  in  some  Instances  a  man 
bought  a  $50  bond  where  we  were  rather  inclined  to  believe 
he  should  have  bought  a  $100  bond  we  investigated  all  such 
cases  immediately  to  discover  the  reason  for  not  making  a 
larger  purchase. 

The  campaign  was  then  started  over  again  by  going  at  it 
in  a  vigorous  fashion  and  not  taking  "no"  for  an  answer, 
as  every  man  in  the  institution  must  purchase  a  Liberty  Bond. 
The  men  were  given  to  understand  that  there  was  no  altern- 
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Fig.  6.    Final  Results  of  Liberty  Loan  Campaign 

ative  but  to  purchase  a  bond;  that  we  did  not  care  to  have 
anyone  in  our  employ  who  ignored  this  great  obligation  to 
our  country;  that  there  was  no  possible  excuse  for  not  buying 
a  bond,  regardless  of  what  the  workman's  condition  might 
be  at  home,  because  of  the  long  time  payments  or  the  paying 
so  much  every  month  until  the  bond  was  paid  for,  which  is 
practically  a  savings  account  and  a  sensible  thing  for  the  man 
to  do  regardless  of  the  great  help  to  his  country.  In  most 
instances  this  had  good  results  and  a  vast  number  of  men 
purchased  who  In  the  first  place  claimed  they  could  not 
afford  It. 


Fig.  7.    Campaign  Banner  and  Fart  of  Crowd  of  1200  at  Noontime  Meeting 
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Alter  the  second  attempt 
through  the  factory,  we  found 
quite  a  number  who  iiiii  nol 
purchase.  The  nexl  move 
was  tn  explain  emphatically 
to  the  workman  thai  hie  ex 
cute  would  nol  be  accepted; 
thai  we  would  nol  care  to 
have  alackera  of  this  Kind  in 
our  employ ;  thai  they  bad  to 
buj  a  bond  Immediately,  and 
that  we  would  not  tolerate 
baying  men  who  were  doing 
their  duty  work  with  others 
m>xt    to   them    Calling   to   re 

Bpond    at    these   critical    times 

The  consequence  was  that  a 

few  men  left  and  went  to 
work  elsewhere,  but  the  great- 
er number  discovered  that 
they  could  not  evade  this  ob- 
ligation and  purchased  a  bond. 

Second  Liberty  Loan 


it. 


Help  Win  the  War" 


i  ,    Non-taxable  2nd  Liberty  Loan  Bonds 


It  is  MOltrO  necessary  for  you  to  buy  one  or  more  of 
these  bonds  than  it  was  to  buy  during  the  Kirst  Liberty 
i .nan  Campaign. 


Remember,  this  is  saving  your  money  and  at  the  same 
time  Standing  back  of  the  soldiers  who  arc  going  to  fight. 


An\    employe  of   this   company   can   buy   one  or  more 
of  these  bonds  at   the  rate  of 

$1.00  per  week  on  a  $50.00  bond 
$2.00  per  week  on  a  $100.00  bond 
Same   ratio   for   larger   amounts. 


The  money  to  be  taken  from  pay  and  a  receipt  placed 
in  pay  envelope. 


You  will  draw  4%  interest  while  paying. 


Fig.  8. 


When  the  second  Liberty 
Bond  sale  was  started,  we 
had  another  speaker  address 
all  of  the  employes,  advising 
them  to  purchase.  We  then 
hung  large  posters  in  every 
room  in  the  factory.  (See 
Fig.  8.)  Each  foreman  was 
again  instructed  to  act  as  a 
solicitor  in  his  department. 
As  experienced  in  the  first  campaign,  the  sales  of  the  second 
bonds  were  not  as  numerous  as  we  had  hoped  for  at  the  begin- 
ning, the  foreigners  holding  back  as  before,  and  we  decided 
that  more  strenuous  means  must  be  taken  to  force  them  to  pur- 
chase. A  Hungarian  speaker  was  engaged  to  address  the 
foreigners  in  the  Hungarian  language  and  another  notice 
was  posted  in  every  department.  (See  Fig.  10.)  Results  of  this 
last  notice  began  to  be  noticeable  during  the  next  two  or  three 
days,  and  bonds  were  purchased  very  freely. 

We  found  upon  exerting  the  greatest  possible  pressure 
upon  foreigners  that  there  was  outside  intimidation  going  on. 
Many  of  these  men  gave  as  an  excuse  for  not  purchasing  that 
their  families  lived  in  Europe,  some  of  them  owned  property, 
and  that  if  they  purchased  a  bond  their  property  would  be 
taken  from  them  and  their  relations  made  to  suffer.  Also, 
that  if  they  ever  went  back  again  to  their  own  country  they 
would  be  liable  to  be  shot.  Some  few  cases  were  found  where 
the  men  absolutely  refused  to  purchase  on  account  of  their  pro- 
German  attitude,  and  in  instances  of  this  kind  the  men  were 
given  the  choice  of  purchasing  a  bond  or  being  discharged. 


Your  money  will  be  refunded  if  you  leave  our  employ 
for  any  reason  before  bond  is  entirely  paid  for. 


Orders  will  be  taken  by  a  man  in  each  department. 

BUY  A  BOND 

THE  CLEVELAND  AUTOMATIC  MACHINE  CO. 

Machinery 


We  paid  no  attention  to  the 
above  excuses,  realizing  the 
insincerity  of  their  arguments 
and  that  they  were  coached 
by  pro-Germans  as  to  just 
what  to  say.  Some  purchased 
when  they  found  they  were 
forced  to  and  others  were  dis- 
charged. 

Third    Liberty    Loan 
Campaign 


The  third  liberty  loan  cam- 
paign was  carried  along  in 
practically  the  same  way  as 
the  second,  with  nearly  100 
per  cent  results  in  our  fac- 
tory. In  a  few  exceptional 
cases  we  discovered  that  some 
men  who  were  not  receiving 
very  high  wages,  had  large 
families,  sickness,  etc.,  and 
were  really  not  in  a  position 
to  purchase  even  a  $10  bond, 
let  alone  a  $50  bond.  This 
was  only  in  a  few  instances 
and,  of  course,  we  did  not 
have  the  slightest  idea  of 
working  an  injustice  on  any- 
one, and  as  such  cases  as  this 
were  well  known  by  the  men 
who  did  purchase  bonds,  this 
did  not  cause  any  bad  feeling 
within  the  plant. 
It  will  be  understood  by  this  that  practically  every  man  in 
our  employ  was  forced  into  buying  a  bond.  If  we  had  not 
used  this  force,  about  half  of  our  men  would  have  made  a  pur- 
chase. Some  were  under  the  impression  that  when  they 
bought  bonds  they  were  actually  donating  to  the  Government 
but  as  the  result  of  our  campaign  they  finally  realized  they 
were  banking  the  money.  With  a  number  of  men  some  argu- 
ment was  required  to  show  them  they  were  benefiting  them- 
selves and  at  the  same  time  were  supporting  the  government 
in  this  war. 

On  the  easy-payment  plan,  a  number  of  men  stayed  in  our 
employ  until  the  bond  was  nearly  paid  for  and  then  demanded 
their  money.  In  the  last  campaign  we  informed  the  men 
that  regardless  of  how  much  they  payed  on  the  bonds  when 
they  left  our  employ  they  would  have  to  keep  on  sending  in 
their  monthly  payments  until  the  full  amount  was  received 
by  us  and  then  we  would  deliver  the  bond.  This  arrange- 
ment did  not  affect  in  the  least  the  amount  of  the  third 
issue  that  was  sold,  and  on  the  next  loan  no  money  will 
be   refunded. 


Posters  for  Second  Liberty  Loan,   placed  in  Every  Room  at  Plant 
of  Cleveland  Automatic  Machine  Co. 


Show  Your  Patriotism ! 

We  now  have  Liberty  Bonds  from  $50.00  to  $500.00 
for  sale  on  the  following  terms: 

On  a  $50.00  bond  we  will  deduct  from  your  salary 
$1.00  per  week  until  paid  for. 

Bonds  up  to  $500.00  on  the  same  basis;  that  is,  $10.00 
per  week  for  a  $500.00  bond. 

You  will  draw  interest  on  these  bonds  while  you  are 
paying  for  them. 

If  you  leave  our  employ  or  are  discharged  before  the 
bond  is  paid  for,  we  will  return  your  money. 

This  is  an  opportunity  to  serve  your  country  and  pro- 
cure a  bond  on  extremely  easy  payments. 

We  will  send  men  around  to  take  your  name  tomorrow. 

THE  CLEVELAND  AUTOMATIC  MACHINE  CO. 

Machinery 


NOTICE 


We  expect  every  man  in  our  employ  to  buy  a  bond. 
If  not,  we  want  to  know  the  reason  why. 

It  makes  no  difference  if  you  are  not  a  citizen  when 
you  are  earning  good  money  in  this  country. 

This  is  no  time  for  flimsy  excuses.  Be  prepared  to 
answer  questions  we  will  ask  if  you  are  not  a  bond 
holder. 

This  is  especially  intended  for  foreigners  who  are 
reaping  the  benefits  of  living  in  the  United  States  but 
who  have  not  become  citizens. 

Remember  that  this  is  a  time  of  war,  and  it  is  the 
duty  of  every  man,  whether  he  is  a  citizen  or  not,  to  do 
his  duty  to  protect  the  country  in  which  he  lives. 

THE  CLEVELAND  AUTOMATIC  MACHINE  CO. 

Machinery 


Fig.   9.     Poster   Used   by   Cleveland   Automatic   Machine   Co.    at  Beginning 
of    Campaign 


Fig.    10,     Poster   intended   especially   for   Employes   not   interested    in 
buying  Liberty  Bonds 


Making  the  Ma? 
Detonating  Fuse 


By  Edward  K.  Hammond' 


First    Installment    of   an   Article    Dealing   with   an 

Important  Phase  in  the  Manufacture 

of  Munitions  of  War 


THE  Mark  III  detonating  fuse  which  has  been  adopted 
by  the  United  States  Government  for  use  in  various  sizes 
of  high-explosive  shells  was  originally  developed  by  the 
French  for  use  in  their  75-millimeter  shells.  Fuses  of  this 
type  are  being  manufactured  for  the  United  States  Government 
by  the  International  Steel  &  Ordnance  Co.,  of  Lowell,  Mass.. 
and  the  following  description  of  methods  used  by  this  firm, 
which  have  resulted  in  the  successful  production  of  fuses  at  the 
rate  of  approximately  28,000  a  day,  will  prove  of  interest  for 
two  reasons:  First,  a  number  of  the  features  of  this  company's 
procedure  in  the  organization  of  departments,  methods  of 
routing  work  through  the  plant  and  checking  production  are 
unusual.  Second,  the  description  of  methods  used  for  machin- 
ing the  different  fuse  parts,  and  of  inspecting  all  parts  after 
each  successive  operation  has  been  performed  on  them,  will 
be  of  interest  and  value  to  manufacturers  who  are  taking  up 
similar  lines  of  work.  The  officials  of  the  International  Steel 
&  Ordnance  Co.  are  as  follows:  T.  A.  Gillespie  is  chairman  of 
the  board  of  directors  and  T.  H.  Gillespie  is  president.  The 
plant  in  Lowell  is  operated  under  the  direction  of  George  R. 
Townsend,  vice-president  and  general  manager;  F.  W.  Willard 
is  general  superintendent  and  R.  P.  Kidder  is  chief  engineer. 

Description  of  Mark  III  Detonating  Fuse 

Before  starting  a  detailed  explanation  of  the  methods  em- 
ployed by  the  International  Steel  &  Ordnance  Co.  in  manu- 
facturing parts  of  the  Mark  III  fuse,  and  inspecting  and 
assembling  these  parts  ready  for  shipment  to  the  fuse  loading 
plant,  it  will  be  of  interest  to  the  reader  to  learn  of  the  features 
of  this  type  of  fuse  and  the  way  in  which  it  operates.  The 
best  idea  will  be  secured  by  referring  to  Figs.  1,  2,  and  3, 
which  show,  respectively,  a  cross-sectional  view  of  the  as- 
sembled fuse  and  views  of  those  parts  of  the  fuse  which  are 
made  at  this  company's  plant.  Referring  to  Fig.  1,  it  will 
be  seen  that  the  main  parts  of  the  fuse  consist  of  a  body  A 
and  base  B  which  are  made  of  brass,  and  a  cap  C  and  firing 
pin  D  which  are  made  of  cold-rolled  steel  and  zinc-plated  before 
being  assembled  into  the  completed  fuse.  For  the  sake  of 
simplifying  the  description,  firing  pin  D  has  been  referred  to 
as  a  single  unit,  although  it  will  be  seen  that  a  safety  pin  E. 
washer  F,  and  head  G  are  assembled  on  the  pin.  It  is  these 
main  parts  of  the  fuse  (and  also  the  parts  of  safety  spiral  // 
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which  will  be  described  in  the  fol- 
lowing paragraph)  that  are  manu- 
factured at  the  plant  in  Lowell;  the 
remaining  parts  are  power  press 
products,  and  these  are  assembled 
into  position  after  the  fuses  have 
been  sent  to  the  loading  plant. 


It  is  a  matter  of  general  knowledge 
that  the  bore  of  a  field  gun  is  rifled, 
that  is  to  say,  helical  grooves  are 
machined  in  the  bore  to  provide  for 
imparting  a  rotary  motion  to  a  shell 
fired  from  the  gun.  This  rotary 
motion  performs  other  important 
functions  in  determining  the  ac- 
curate flight  of  a  shell,  but  it  is  upon 
the  fact  that  while  in  flight  a  shell 
also  has  a  rapid  motion  of  rotation 
that  the  operation  of  the  Mark  III 
fuse  is  based.  To  avoid  dang*  : 
premature  explosion,  high-explosive 
shells  are  sent  to  the  battlefield  with 
plugs  screwed  into  the  threaded  hole 
in  the  nose,  and  the  fuses  are  sent  to 
the  field  in  separate  boxes.  In  pre 
paring  a  shell  for  use,  the  plug  is 
removed  and  a  fuse  substituted  in  its 
place.  Obviously,  it  is  now  accessary 
to  provide  sonic  safeguard  which  will 
prevent  accidental  explosion  of  the 
shell  through  unintentionally  striking  head  G  of  the  firing 
pin  in  the  fuse.  Thla  result  is  accomplished  by  ha\r 
spiral  brass  ribbon  //.  which  has  its  inner  end  secured  to  a 
projection  on  one  of  the  half  rings  surrounding  the  firing  pin. 
and  weight  /  attached  to  its  outer  end,  wrapped  around  the 
firing  pin  to  fill  the  space  between  washer  F  and  h 
will  he  apparent  that  with  this  spiral  ribbon  in  place  it  is 
Impossible  for  firing  pin  G  to  be  forced  down  into  contact 
with  fulminate  cap  J.  which  would  result  in  exploding  the 
fuse  and  shell  in  which  it  is  mounted. 

When   the   shell   is   fired   from   the  gun.   it   is  necessary   for 
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Fig.   1.     Cross-sectional  View  of  Mark  III  Detonating  Fuse,   illustrating  Way  in  which  this  Type  of  Fuse  operates 


safety  Bpiral  //.  weight  /,  and  the  two  half  rings  to  be  removed, 
and  this  result  Is  automatically  accomplished  through  the 
action  of  centrifugal  force.  The  rotary  motion  Imparted  to  the 
shell  by  the  rifling  in  the  gun  causes  weight  I  at  the  outer 
end  of  the  Bpiral  to  unwind  this  ribbon,  with  the  result  that 
the  space  between  washer  F  and  head  O  is  left  clear.  Now  the 
only  resistance  to  inward  movement  of  the  firing  which  would 
allow  it  to  contact  with  fulminate  cap  J  is  the  safety  pin  E 
that  passes  through  cross-holes  in  the  firing  pin  and  cap.  This 
safety  pin  is.  made  of  a  wire  of  special  composition,  and  its 
size  has  been  care- 
fully calculated  in  re- 
lation to  the  velocity 
of  the  shell,  so  that 
Just  sufficient  cross- 
sectional  area  is  pro- 
vided to  give  pin  E  a 
slight  excess  amount 
of  strength  beyond 
that  required  to  over- 
come the  action  of 
air  pressure  on  the 
head  of  the  firing  pin, 
which  is  very  con- 
siderable at  the  high 
muzzle  velocity  of 
the  3-inch  field  gun. 
Very  little  resistance 
is  required  by  the 
body  which  strikes 
the  head  of  the  firing 
pin  in  order  to  cause 
the  safety  pin  E  to  be 
sheared  off  and  the 
shell  to  be  discharged. 


Fig.  2.    Parts  of   Fuse   for  which  Methods  of  Machining   and  Inspection   are   described 


Progressive  System  of  Ignition 

After  the  safety  pin  E  has  been  sheared,  firing  pin  D  moves 
inward  to  discharge  cap  J  which  is  loaded  with  fulminate 
of  mercury;  the  explosion  of  this  cap  results  in  igniting  a 
second  charge  of  fulminate  carried  in  pocket  K.  Explosion 
of  the  fulminate  carried  in  this  pocket  causes  the  bottom  of 
the  sheet-metal  container  in  which  charge  K  is  carried  to  be 
destroyed.  The  explosive  wave  is  communicated  through  the 
flash  hole   in   the   center .  of  fuse  body  A   to   the   charge  L. 


The  result  is  that  charge  L  is  detonated.  Surrounding  base  B, 
in  which  charge  L  is  carried,  there  Is  what  is  known  as  an 
"adapter"  and  "booster,"  that  is,  a  threaded  bushing  which 
fits  the  base  thread  on  the  fuse  body  and  is  threaded  itself 
on  the  outside  to  fit  the  thread  which  is  machined  in  the  nose 
of  the  shell.  In  this  booster  is  carried  a  charge  of  T.N.T. 
(trinitrotoluol)  which  is  exploded  and  in  its  turn  causes 
the  explosion  of  the  main  charge  in  the  shell.  From  the 
preceding  description  it  will  be  apparent  that  there  are  four 
primary  explosions — each  of  which  is  of  greater  violence  than 

the  preceding  one — 
and  it  is  the  stepping 
up  of  the  violence  by 
these  successive  ex- 
plosions which  is 
responsible  for  the 
high  efficiency  of  this 
type  of  fuse  and  the 
great  improbability 
that  a  shell  fitted 
with  such  a  fuse  will 
fail  to  explode  in- 
stantly upon  striking 
its  objective. 

Rapidity  of  Action  of 
Explosive  System 

Frequent  mention 
has  been  made  of  the 
high  efficiency  of  the 
French  "seventy-five" 
in  newspaper  and 
magazine  accounts  of 
military  operations 
In  France.  Atten- 
tion has  been  called  to  the  fact  that  this  type  of  shell  bursts 
instantly  upon  striking  the  ground  so  that  the  maximum 
amount  of  damage  is  done  to  men  and  materials  in  the  vicinity 
of  the  point  where  the  shell  hits.  This  is  in  marked  contrast 
to  certain  other  types  of  shells  which  have  a  tendency  either 
to  bury  themselves  before  exploding,  or  to  ricochet  off  the 
ground  before  the  shell  bursts.  In  the  Mark  III  fuse,  the 
length  has  been  so  proportioned  that  head  O  of  the  firing  pin 
strikes  the  ground  a  sufficient  distance  ahead  of  the  shell  so 
that  all  four  primary  explosions  of  charges  in  the  fuse  and 
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Fig.  3.     Assembly  View  and  Parts  of  "Spiral"  indicated  at  H  and  I  In  Fig.   1.     Centrifugal  Force  unwinds  Spiral  after  Shell  leaves  Gun,  thus  allowing 
Firing   Pin   to    explode    Fulminate    Cap    in   Fuse    after   Safety   Pin   has   been   sheared 
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Fig.  4.    Lay-out  of  Machinery  on  Second  Floor  of  Plant  where  All  Machining  Operations  are  performed  on  Fuse   Parti  after  they   have  been  fanned  oa 

Automatic  Screw  Machines  located  on  Ground  Floor.     Attention  is  called   to   "Stream-line"   Routing 

of    Work    through   Plant    to    avoid    Unnecessary    Handling 


booster  take  place  and  enable  the  main  charge  carried  In  the 
shell  to  be  exploded  before  the  shell  has  had  time  to  enter 
the  ground.  In  this  way  the  force  of  the  explosion  is  not 
expended  in  forming  a  crater,  but  is  effective  in  giving 
a  high  velocity  to  the  fragments  of  the  shell. 

Method  of  Handling-  Raw  Material 

There  are  four  main  parts  of  the  fuse,  namely,  the  body 
and  base,  which  are  made  of  brass,  and  the  cap  and  firing  pin, 
which  are  made  of  steel.  The  brass  used  contains  approxi- 
mately 60  per  cent  copper  and  40  per  cent  zinc.  Cold-drawn 
steel  is  used  for  making  the  cap  and  firing  pin,  because  this 
material  is  of  uniform  size,  so  that  it  works  well  in  the  collet 
chucks  of  automatic  screw  machines,  and  there  is  no  scale  to 
damage  the  cutting  tools.  The  brass  bars  used  for  making  the 
fuse  body  are  1*4  inch  in  diameter  and  the  bars  from  which 
the  bases  are  made  are  13/16  inch  in  diameter;  the  steel  bars 
used  for  making  the  head  of  the  firing  pin  are  7/8  inch  in 
diameter,  and  the  bars  from  which  the  caps  are  made  are 
13/16  inch  in  diameter. 

Before  starting  to  describe  in  detail  the  manufacturing 
methods  which  are  used  in  producing  fuse  parts,  a  brief 
description  will  be  given  of  the  lay-out  of  the  plant  in  order 
that  readers  may  better  understand  the  subsequent  discussion 
of  the  way  in  which  departments  were  organized  to  facilitate 
the  work  of  manufacture  and  inspection  as  far  as  possible. 
The  bar  stock  is  received  in  a  storage  shed  located  on  the 
railroad  siding,  and  before  being  sent  to  the  plant  it  is  run 
through  a  pipe  machine  equipped  with  a  suitable  rotary  cutter- 
head  to  provide  for  beveling  the  edge  of  each  end  of  the  bar, 
the  purpose  being  to  assure  having  all  of  the  bars  sent  to  the 
machine  shop  in  such  condition  that  they  can  be  readily 
entered  into  collet  chucks  on  the  automatic  screw  machines. 
On  its  way  from  the  storage  shed  to  the  machine  shop  the 
material  is  passed  over  a  scale  on  which  the  weight  Is  taken, 
and  this  weight  is  recorded  in  record  books  which  are  kept 
by  the  production  department.  This  serves  as  a  check  on  the 
invoices  of  the  firms  from  whom  the  material  is  purchased. 


Arrangement  of  Manufacturing  Departments  In  Plant 
After  being  weighed,  the  material  enters  the  main  part  of 
the  plant  which  is  a  four-story  building.  On  the  first  floor 
the  space  is  given  over  to  National-Acme  four-spindle  auto- 
matic screw  machines  which  are  employed  for  roughing  out 
the  fuse  parts  from  bar  stock.  When  this  work  has  been 
completed,  the  parts  are  taken  up  to  the  second  floor  on  which 
there  is  the  necessary  equipment  for  the  performance  of  all 
manufacturing  operations  that  are  required  to  bring  the  auto- 
matic screw  machine  parts  into  condition  for  final  assembly. 
The  lay-out  of  equipment  on  this  floor  is  shown  in  Fig.  4, 
where  it  will  be  seen  that  the  machines  used  for  finishing 
brass  parts  are  set  up  on  one  side  of  the  shop  and  the 
machines  required  for  finishing  steel  parts  are  located  at  the 
opposite  side.  Arrows  indicate  the  direction  followed  by  the 
work  in  going  from  department  to  department,  and  it  will  be 
apparent  that  the  ideal  "stream  line"  method  of  routing  has 
been  carried  out,  with  the  exception  of  the  one  point  where 
steel  parts  are  taken  out  of  storage  and  transferred  to  the 
plating  room  at  the  extreme  end  of  the  shop,  where  these 
parts  are  zinc-plated,  and  then  brought  back  to  the  firing  pin 
pointing  machines.  The  reason  for  this  departure  from  the 
theoretical  stream  line  routing  was  that  it  was  considered 
advisable  to  locate  the  plating  room  at  the  end  of  the  shop 
where  the  acid  fumes  could  be  carried  away  with  the  least 
probability  of  their  proving  dangerous  to  the  life  of  mechanical 
equipment  or  to  the  health  of  the  employes. 

Special  Methods  of  Inspection 
A  large  part  of  its  success  in  manufacturing  the  Mark  III 
fuse  Is  attributed  by  the  management  of  the  plant  of  the 
International  Steel  &  Ordnance  Co.  to  the  very  complete  method 
of  Inspection  which  has  been  inaugurated.  Each  part  receives 
a  100  per  cent  inspection  after  the  performance  of  each  oper- 
ation, with  the  result  that  all  pieces  which  are  found  to  be 
defective  after  any  operation  is  completed,  are  immediately 
separated  from  the  regular  product  in  course  of  manufacture, 
thus  saving  the  cost  of  subsequent  machining  operations  on 


Fia;.  5.  Storage  Shed  for  Bar  Stock.     This  Shed  is  built  on  Railroad  Siding 

with  its  Poor  opposite   Poor  of   Receiving   Room   in 

Main    Factory    Building 


Fig.  6.    Threading  Machine  equipped  with  Special  Praw-back  CoUet  which 
holds   Work   In   Accurate    Alignment,    and    Self-opening 
Threading   Pie   of    Standard   Pesign 


;so 


MACIIINKKY 


September,  1918 


worthleaa  parts,  in  oonneotlon  with  thla  work  of  Inipeotlon, 
mention  must  be  made  of  the  third  Boor  ol  the  plant,  a  pari 
of  which  is  given  over  to  the  reclaiming  of  parte  thai  the 
Inapectora  have  found  to  be  defective,  it  goes  withoul  Baying 
thai  pieces  found  to  be  underaize  must  be  rejected,  bul  in  cases 
where  parte  are  above  the  required  size,  and  where  certain 
oilier  troubles,  such  as  ecceiiincity  of  threads,  etc.,  are  die- 
covered,  it  is  generally  possible  to  locate  the  trouble  and  bring 
the  paris  into  such  a  condition  thai  they  will  pass  the  most 
rigid  inspection  So  efflclenl  has  this  combined  system  of 
Inspection  and  reclamation  proved  itself  thai  after  all  of  the 
defective  parte  have  been  corrected,  where  possible,  the  amounl 

Of  spoiled  work  due  to  errors  in  machining  has  averaged  less 
than  2  per  cent  on  a  daily  production  of  approximately  28,000 
In  a  later  section  of  this  article  detailed  information 
will  be  given  concerning  the  method  of  inspection  and  the 
special  types  of  gages  which  are  employed. 


tor  feeding  the  drill  Into  the  work.  \  greal  many  girls  are  em 
ployed  aa  machine  operators  and  the]  are  all  engaged  on  a 
piecework  basla.  Many  of  these  girls  have  developed  into  ex- 
ceptionally efflclenl  operatora,  bul  their  knowledge  <>f  the  con- 
ditions under  which  ditlereni  tools  should  he  operated  is  na 
tunally  quite  limited.  The  incentive  lo  make  BJ  much  money 
as  pOBBible  naturally  led  these  glrla  to  push  the  drills  to  the 
limit,   With   the   result    that  many   drills   were   broken.      It   was 

to  overcome  this  item  of  expenae  througb  breaking  of  twist 
drills  that  the  special  machines  were  designed,  and  in  addition 
to  accomplishing  this  result  they  have  been  the  means  of 
effecting  a  substantial  increase  in  production. 

How  the  Machine  Operates 

Stated  briefly,  the  operation  is  as  follows:  The  work  is 
held  In  an  air-operated  collet  chuck  and  the  drill  is  fed  into 
the   work   by    pneumatic   pressure.     An   automatic   reversing 


TABLE   1.  MACHINING  OPERATIONS  ON  BODY  OF  MARK  III  FUSE 


Ope] 
Number 

tlon 

Type  of  Machine 

Type   of   Tool 

1st   Position      Form  base  end;  start 

forming    and     cen- 
ter   front    end 

Forming  tool,  box-tool,  and  center 
drill 

2nd  Position      Finish  forming,  drill, 
and  turn  for  thread 

Box-tool,  drill,  and  forming  tool 

1 

at  front 

No.    56   National-Acme    four-spindle 

3rd  Position      Finish-form  base  end 
and  shave  to  length ; 
face  end  and  ream 
hole 

automatic  screw  machine 

Shaving  tool,  box-tool,  and  stepped 
reamer  with  facing  tool 

4th  Position      Cut  off  from  bar 

Cutting-off  tool 

o 

Center-drill  base  end 

Rebuilt  Cataract  bench  lathe 

Center  drill 

•"> 

Drill   flash   hole   half  way   through 
body 

Special  semi-automatic  drilling  ma- 
chine with  pneumatic  feed 

Twist  drill 

4 

Finish  drilling  flash  hole  from  op- 
posite   end 

Same  type  of  machine  as  for  Opera- 
tion 3 

Twist  drill 

5 

Turn  recess  behind  thread  at  front 
end 

Cataract  bench  lathe 

Lathe  tool 

6 

Mill  spanner  slots 

Special  milling  machine 

Milling  cutters 

7 

Mill    thread    on    large    diameter    at 
base   end 

Holden-Morgan  thread  milling  ma- 
chine 

"Hob"  type  of  thread  milling  cutter 

8 

Mill   thread    on    small    diameter   at 
base    end 

Holden-Morgan  thread  milling  ma- 
chine 

"Hob"  type  of  thread  milling  cutter 

9 

Cut  thread  at  front  end 

H.  &  G.  thread  cutting  machine 

Acme  self-opening  die 

10 

Burr  recess  at  front  end  and  both 
ends  of  flash  hole 

Goodell-Pratt  polishing  heads 

Piloted  burring  tool 

11 

Wash  to  remove  grease 

Special  washing  machine 

"Oakite  solution 

Machinery 

Special  Machinery  Used  in  Manufacturing-  Fuse  Parts 
The  International  Steel  &  Ordnance  Co.  took  a  contract  for 
the  manufacture  of  Mark  III  fuses  for  the  United  States  Gov- 
ernment after  it  had  completed  work  on  a  contract  for  Russian 
fuses.  Experience  gained  in  handling  this  work  showed  that 
standard  types  of  machine  tools  were  in  many  respects  deficient 
for  dealing  with  the  peculiar  requirements  that  have  to  be 
fulfilled  in  manufacturing  fuses.  On  this  account,  it  was 
decided  to  design  and  build  many  special  machines  for  per- 
forming those  operations  which  could  not  be  handled  in  an 
expeditious  manner  on  machines  of  standard  design.  In  other 
cases,  certain  features  of  the  design  of  standard  machines 
were  modified. 

Drilling-  Flash  Hole  in  Fuse  Bodies 
In  Fig.  8  is  shown  a  special  semi-automatic  drilling  machine 
with-  pneumatic  feed  which  was  designed  and  built  in  the 
factory  for  use  in  drilling  the  flash  hole  in  fuse  bodies.  Ori- 
ginally this  operation  was  performed  on  bench  lathes  equipped 
with  a  collet  chuck  for  holding  the  work  and  a  long  hand- 
lever  for  traversing  the  turret  saddle  along  the  bed  to  provide 


device  is  provided  for  the  pneumatic  feed  mechanism,  so  that 
the  drill  is  alternately  fed  into  the  work  and  backed  away 
to  clear  chips  from  the  hole.  In  this  way,  there  is  no  danger 
of  chips  binding  the  drill  and  causing  it  to  be  broken.  The 
collet  chuck  is  of  the  draw-back  type,  and  is  operated  by  an  air 
valve  A  that  governs  the  direction  in  which  pressure  is  applied 
against  the  piston  in  cylinder  B.  Throwing  this  valve  lever 
in  one  direction  causes  the  chuck  to  close  on  the  work,  and 
when  the  lever  is  thrown  in  the  opposite  direction,  the  chuck 
is  opened  so  that  the  drilled  piece  may  be  removed  and  a  fresh 
blank  substituted.  When  the  lever  is  brought  to  the  middle 
or  neutral  position,  air  is  shut  off  from  the  cylinder. 

Geared  to  the  headstock  there  is  a  shaft  G  which  runs  along 
the  front  of  the  machine;  at  its  right-hand  end  this  shaft 
carries  a  three-lobed  cam  D  that  actuates  the  valve  which 
governs  the  reciprocating  feed  movement  of  the  drill.  The  valve 
used  for  this  purpose  is  the  familiar  type  of  slide  valve  used 
in  locomotive  engines.  It  is  contained  in  a  case  shown  at 
E,  and  the  valve  is  operated  in  the  following  manner:  Pivoted 
lever  F  carries  a  roller  at  its  lower  end  which  runs  over  the 
three-lobed  cam  D,  while  the  upper  end  of  the  lever  engages  pin 
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Fig.    7.     Special    Milling    Machine    used   for    cutting    Key-Blots    in    Fuse 

Bodies.     The   Operator  simply  drops  Fuse  Body   into   Feed- 

tube,  after  which  Collet  automatically  grips 

Work  and  feeds  it  past  Cutters 

(1  which  is  connected  to  the  valve.  Spaced  around  the  cam  at 
intervals  of  120  degrees  there  are  three  depressions  into  which 
the  roller  carried  by  lever  F  drops,  thus  allowing  the  valve 
to  be  pushed  over  by  spring  tension,  which  results  in  shutting 
off  air  from  the  back  of  the  piston  in  cylinder  H  and  admitting 
air  at  the  opposite  side  of  the  piston  to  provide  pressure  for 
withdrawing  the  drill  from  the  work  to  clear  it  of  chips.  This 
return  movement  of  the  drill  is  quickly  accomplished,  after 
which  the  roller  carried  by  lever  F  runs  up  onto  the  higher 
level  of  the  cam,  once  more  reversing  valve  E  to  shut  off  air 
at  the  front  of  the  piston  and  admit  it  at  the  opposite  side 
of  the  piston  to  provide  pressure  for  again  feeding  the  drill 
into  the  work. 

Automatic  Stop  for  Peed  Movement 

There  is  an  automatic  pressure  regulating  device  on  cylinder 
H,  which  governs  the  rate  of  feed  so  that  it  is  suitable  for  the 
size  of  drill  and  material  which  is  being  machined.  The  re- 
ciprocating feed  and  return  movements  of  the  drill  are  con- 
tinued until  the  hole  has  been  drilled  to  the  required  depth. 
When  this  result  has  been  accomplished,  further  movement  is 
stopped  by  the  following  means:  At  the  front  of  the  cylindrical 
shaped  slide  that  carries  the  drill,  there  is  a  cam  groove 
which  runs  parallel  to  the  axis  of  the  slide  up  to  a  point  near 
the  inner  end  of  the 
groove  where  a  sharp 
turn  is  made.  Car- 
ried on  the  inside 
of  collar  /,  through 
which  the  drill  slide 
moves,  there  is  a 
roller  that  runs  in 
this  cam  groove;  and 
at  the  same  time 
that  the  drill  has 
reached  the  desired 
depth  in  the  work, 
this  roller  comes  to 
the  turn  in  the  cam 
groove.  This  causes 
collar  /  to  be  ro- 
tated, with  the  result 
that  the  arm  ex- 
tending out  from 
this  collar  lifts  link 
J  and  imparts  an 
oscillating  movement 
to  horizontal  shaft 
K.  At  the  right-hand 


Fig.    9.     Washing    Maohina    built    for   Use    in    cleaning     Fuse     Bodies.       A    Conveyor    carries 

Work  through  Hot   Oakite   Solution,   over    Tftmpii  o    Brush    sprayed    with    Hot    Oakite 

Solution,    through    Cold    Water    Dip    to    precipitate    Grease,    and.    finally, 

through  Hot  Water  Bath  which  heats  Work  sufficiently  so  that 

it    dries   without   requiring   Application   of   Heat 


Fig.    8.     Special    Horizontal    Drilling    Machine    designed    for    drilling    Flash 
Hole  in  Fuse  Bodies.     This  Machine  is  equipped   with  an  Air- 
operated   Collet   and    an   Automatically   Controlled 
Pneumatic  Feed   Mechanism   for  the  Drill 

end  of  shall  K  there  is  a  catch  L  which  has  a  notch  cut  at  its 
lower  end,  and  oscillation  of  shaft  K  causes  this  catch  to  be 
swung  inward  so  that  the  notch  engages  a  pin  carried  on  the 
inner  side  of  cam  D,  stopping  rotation  of  the  cam  through  the 
slipping  of  a  frictional  connection  between  the  cam  and  shaft 
0.  In  this  way,  feeding  of  the  drill  is  stopped  and  the 
operator  then  releases  the  drilled  piece  of  work  from  the 
collet  by  pushing  over  lever  A.  A  new  blank  is  then  substituted 
and  the  collet  closed,  after  which  the  top  of  catch  L  is  pushed 
inward  to  release  the  catch  and  allow  the  feed  mechanism  to  be 
started  again. 

Machine  for  Milling  Spanner  Slots 

For  use  in  milling  spanner  slots  in  the  body  of  the  fuse,  a 
special  milling  machine  was  developed  which  is  shown  in 
7.  Two  slots  are  milled  at  opposite  sides  of  the  fuse  body, 
and  to  provide  for  milling  these  slots  simultaneously  two  mill- 
ing cutters  A  are  provided  on  the  machine.  Contained  in  tube 
B  there  is  a  collet  chuck  which  has  a  continuous  reciprocating 
movement  imparted  to  it  by  means  of  lever  0  which  oscillates 
back  and  forth  through  the  action  of  a  cam  mechanism  i: 
the  bed  of  the  machine.  The  collet  is  open  when  in  its  back- 
ward position,  and  the  operator  simply  drops  a  fuse  body  into 
the  opening  in  tube  B  and  pushes  it  back  into  the  collet    The 

cams  which  impart 
the  oscillating  move- 
ment 

that  li  nains 

stationary  fur 
time  while  in  its 
backward  position, 
and  as  the  lever 
forward  it 
pushes 

bushing  over  the  out- 
side of  the  collet. 
This    causes    tl 

•  lose  and  grip 
>rk  during  the 
time  that  the  work 
is  pushed  forward 
through  tube  />'  to 
provide  for  feeding 
it  between  entti 
which  mill  the  span- 
ner slots.  The  fuse 
body  Is  fed  head 
first  between  the  cut- 
ters, and    after  pass- 
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lng  them,  a  spring  dip  in  tube  B  rleea  up  behind  the 
■quart  shoulder  on  the  fuee  body,  10  thai  it  La  prevented  from 
being  drawn  back  hs  the  oollel  la  opened  and  starts  to  return. 
When  ■  second  fuse  body  la  put  Into  the  oollel  and  ted  between 

the  cutters,  this  bodj    pushes  out   I'nnn  the  leit  band  end  of  tube 

B  the  one  In  which  the  spanner  slots  wire  milled  during  the 
preceding  operation.    Pipe  D  is  connected  with  the  compressed 

air  Hue  and  its  lower  end  enters  tube  B  so  that  any  chips 
Which  may  he  drawn  back  by  the  collet  during  Its  return 
movement   may  be  blown  out. 

Special  Equipment  for  Threading  Machine 
On  the  fuse  body,  thread  milling  machines  are  used  for 
cutting  botli  of  the  threads  at  the  base  end,  but  H.  &  G.  thread- 
ing machines  equipped  with  National-Acme  self-opening  dies 
are  used  for  cutting  the  thread  at  the  head  end  of  the  fuse, 
onto  which  the  cap  is  screwed.  One  of  these  machines  is 
shown  in  Fig.  6.  In  order  that  the  cap  and  body  of  the  fuse 
will  assemble  properly,  this  thread  must  be  perfectly  con- 
centric and  it  must  also  be  cut  square  with  the  shoulder.  The 
H.  &  G.  threading  machine  is  ordinarily  furnished  with  a  collet 
of  the  type  which  is  closed  by  a  push-bar,  but  when  this 
kind  of  collet  was  used  for  threading  fuse  bodies,  it  was  found 
that  owing  to  the  peculiar  nature  of  the  work  there  was 
a  tendency  for  the  piece  to  be  cocked  slightly  out  of  line,  with 
the  result  that  the  thread  was  likely  to  be  cut  both  eccentric 
and  out  of  square  with  the  shoulder  against  which  the  cap 
is  screwed  up.  To  overcome  this  difficulty,  a  special  collet 
was  made  to  operate  with  a  draw-bar;  and  with  a  collet  of  this 
type,  the  fuse  body  is  put  into  place  and  drawn  back,  so  that 
the  shoulder  on  the  work  comes  up  snug  against  the  nose  of  the 
collet  and  assures  having  the  work  properly  held  to  cut  the 
thread  both  concentric  and  square  with  the  shoulder. 

In  operating  this  machine,  the  collet  is  closed  by  turning 
lever  A  which  controls  the  operation  of  a  cam  mechanism  that 
draws  back  the  collet.  A  special  feed  mechanism  is  also  pro- 
vided on  the  machine,  which  is  driven  by  gearing  it  to  the 
headstock.  This  connection  is  made  by  a  gear  carried  on  a 
quadrant  which  enables  this  gear  to  be  swung  into  mesh 
with  either  the  driving  or  driven  gear  on  the  headstock  to 
provide  for  obtaining  rotation  of  the  threading  die  in  opposite 
directions  for  cutting  right-  or  left-hand  threads.  The  drive 
is  carried  back  through  shaft  B,  and  thence  through  a  worm 
and  worm-wheel  to  cam  C  which  actuates  the  feed.  Different 
cams  are  provided  for  cutting  threads  with  different  leads. 
These  cams  are  laid  out  to  provide  for  a  quick  advance  of  the 
work  to  a  point  just  before  it  is  engaged  by  the  die,  a  uniform 
feed  of  the  work  into  the  die  until  the  thread  has  been  cut  to 
the  required  length,  a  quick  return  of  the  work  after  the  die 
has  opened  automatically,  and  a  dwell  of  sufficient  length  to 
allow  the  threaded  fuse  body  to  be  removed  from  the  collet  and 
a  fresh  blank  substituted.  Two  stops  D  come  into  engagement 
when  the  thread  has  been  cut  to  the  required  length,  after 
which  the  die  is  tripped.  On  the  return  movement  rod  E,  which 
is  connected  to  lever  F  carrying  the  cam  roller,  closes  the  die 
ready  for  the  next  threading  operation. 

Washing  Finished  Fuse  Bodies 

Before  being  sent  to  the  assembling  department,  it  is  neces- 
sary for  the  fuse  bodies  to  be  thoroughly  washed,  and  for 
this  purpose  use  is  made  of  a  special  washing  machine  shown 
in  Fig.  9.  This  machine  is  equipped  with  an  endless  chain 
conveyor  furnished  with  pairs  of  lugs  carrying  a  fixed  and  a 
sliding  center,  respectively,  between  which  a  fuse  body  is  held. 
The  sliding  center  is  pushed  forward  by  a  spring  after  the  fuse 
body  has  been  put  in  place  between  the  centers.  After  being 
set  up  at  the  left-hand  end  of  this  machine,  the  work  is  first 
carried  down  into  a  compartment  containing  hot  oakite  solu- 
tion, and  then  passes  up  from  this  compartment  of  the  wash- 
ing machine  in  such  a  way  that  each  fuse  body  goes  over  a 
rotating  tampico  brush  onto  which  hot  oakite  solution  is  con- 
stantly sprayed.  This  double  treatment  results  in  removing 
practically  all  of  the  dirt  and  grease  from  the  work.  After  re- 
ceiving this  treatment,  the  work  is  passed  through  a  second 
compartment  of  the  machine  containing  cold  water,  the  object 
being  to  precipitate  any  loose  particles  of  grease  and  dirt  which 


still  adhere  to  the  fuse  bodies.  Then  the  conveyor  carries 
the  work  up  over  the  partition  which  separates  the  compart- 
ment tilled  with  cold  water  from  a  third  compartment  con- 
taining hot  water.  The  purpose  of  passing  the  clean  fuses 
through  this  hot  water  is  to  raise  their  temperature  sufficiently 
bo  that  water  adhering  to  the  work  will  be  rapidly  evaported 
after  the  work  is  removed  from  the  washing  machine. 

The  preceding  operations  complete  the  work  on  the  body. 
In  the  next  and  concluding  installment  of  this  article,  the 
operations  on  the  base,  cap,  and  firing  pin,  and  the  methods  of 
inspection,  as  well  as  the  gages  used,  will  be  dealt  with. 

•     *     * 
NATIONAL  EMPLOYMENT  SERVICE 

In  accordance  with  the  decision  of  the  War  Labor  Policies 
Board,  approved  by  the  President  on  June  17,  the  supplying 
of  war  industries  with  common  labor  has  been  centralized  in 
the  U.  S.  Employment  Service  of  the  Department  of  Labor, 
and  all  independent  recruiting  of  common  labor  by  manufac- 
turers having  a  payroll  of  more  than  100  men  must  be  diverted 
to  this  service.  While  the  restrictions  against  the  private  em- 
ployment of  labor  apply  only  to  common  labor  at  the  present 
time,  these  restrictions  will,  as  soon  as  possible,  be  extended 
to  include  skilled  labor.  In  the  meantime,  recruiting  of  skilled 
labor  for  war  production  will  be  subject  to  federal  regulations 
now  being  prepared. 

This  change  in  the  nation's  labor  program  has  been  found 
necessary  in  order  to  protect  the  employer  and  the  employed, 
to  conserve  the  labor  supply  of  the  communities,  to  cut  down 
unnecessary  and  expensive  labor  turnover  (which  in  some 
cases  is  as  high  as  100  per  cent  a  week),  and  to  increase  the 
production  of  essentials.  While  non-essential  industries  will 
be  drawn  upon  to  supply  the  necessary  labor  for  war  work, 
the  withdrawal  will  be  conducted  on  an  equitable  basis  in 
order  to  protect  the  individual  employer  as  much  as  possible. 

Under  the  operating  methods  adopted,  the  country  has  been 
divided  into  thirteen  federal  districts,  each  district  being  in 
charge  of  a  superintendent  of  the  U.  S.  Employment  Service. 
The  states  within  each  district  are  in  turn  in  charge  of  a 
state  director,  who  has  full  control  of  the  service  within  his 
state.  In  each  community  there  is  being  formed  a  local  board, 
which  will  have  jurisdiction  over  the  recruiting  and  distribut- 
ing of  labor  in  its  locality.  A  survey  of  the  labor  require- 
ments is  being  made,  and  in  order  that  each  community  may 
be  fully  protected,  no  labor  may  be  transported  out  of  any 
community  by  the  U.  S.  Employment  Service  without  the 
approval  of  the  state  director,  nor  shall  any  labor  be  removed 
by  the  Service  from  one  state  to  another  without  the  approval 
of  the  U.  S.  Employment  Service  at  Washington.  Every  effort 
will  be  made  to  discourage  any  movements  from  community 
to  community  or  from  state  to  state. 

The  requirement  that  unskilled  labor  must  be  recruited 
through  the  sole  agency  of  the  U.  S.  Employment  Service 
does  not  at  present  apply  in  the  following  five  cases:  Labor 
which  is  not  directly  or  indirectly  solicited;  labor  for  the  rail- 
roads; farm  labor,  which  is  to  be  recruited  in  accordance  with 
existing  arrangement  with  Department  of  Agriculture;  labor 
for  non-war  work;  labor  for  establishments  the  maximum 
force  of  which  does  not  exceed  one  hundred. 

When  the  survey  of  labor  requirements  has  been  made,  each 
state  will  be  assigned  a  quota,  representing  the  common  labor 
to  be  drawn  from  among  men  engaged  in  non-essential  indus- 
tries in  that  state;  these  state  quotas  will,  in  turn,  be  dis- 
tributed among  localities.  Within  each  locality,  employers  in 
non-war  work  and  those  who  are  only  partially  in  war  work 
will  be  asked  to  distribute  the  local  quotas  from  time  to  time 
among  themselves.  The  object  is  to  keep  any  community 
from  being  drained  of  labor  and  to  use  the  local  supply,  as 
far  as  possible,  for  the  local  demand.  The  absolute  necessity 
for  this  program  can  be  seen  when  it  is  realized  that  in  Pitts- 
burg, for  instance,  there  are  advertisements  calling  for  men 
to  go  to  Detroit,  while  in  Detroit  street  cars  there  are  posters 
asking  men  to  go  to  Pittsburg.  This  same  condition  is  ap- 
parent all  over  the  United  States,  and  in  the  consequent  shift- 
ing of  labor  a  great  part  of  our  war  effort  is  dissipated;  hence, 
the  importance  of  the  steps  taken. 
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HOLLINGS  INDENTING  TYPE  OF  NUT-FORGING  MACHINE 


A   MACHINE  WHICH  IN  CONJUNCTION  WITH    THE   SPECIAL   BAR   STOCK    USED.  MAKES   IT    POSSIBLE   TO   PRODUCE  WELL- 
FORMED    BLANKS    WITHOUT    EXCESSIVE    PRESSURE   AND   WITH   A 
RELATIVELY  8MALL  AMOUNT  OF  SCRAP 


Vackinet  u 


I 


N    forging    nuts, 
it     is     desirable 
to   produce    well- 
formed      sharp  cor 

nered  nut  blanks 
without    subjecting 

the  machine  to  ex- 
cess i  v  e  stresses, 
;i  n  (I  also  reduce 
the  waste  or  Bcrap 
to  a  minimum.  The 
common  method  ui 
forging  nuts  is  il- 
lustrated at  A,  Fig. 
1.  The  nuts  are 
cut  or  sheared 
from  the  end  of 
the  heated  bar  of 
rectangular      stock 


Fig.   1,     Three  Methods  of  forging  Nuts 

and  then  the  hole  is  punched  in  the  blank.  With  this  method, 
there  is  considerable  waste,  the  slug  which  is  removed  from 
the  center  to  form  the  hole  and  the  triangular-shaped  pieces 
which  are  cut  from  the  bar  between  successive  blanks,  being 
scrap.  In  order  to  reduce  the 
amount  of  scrap,  attempts 
have  been  made  to  use  bars 
of  stock  having  V-shaped 
notches  rolled  into  them,  as 
indicated  at  B,  instead  of  cut- 
ting away  the  stock  and  thus 
removing  the  triangular 
shaped  pieces.  Another  plan 
that  has  been  tried  is  shown 
at  C.  In  this  case,  the  V- 
shaped  notches  are  formed 
by  indenting  tools  on  the  nut- 
forging  machine,  which  com- 
press the  metal  on  each  side 
of  the  bar.  Both  the  notched 
bar  method  and  the  use  of 
indenting  tools  have  been 
tried  extensively  during  the 
past  thirty  years  in  the  United 
States,  England,  and  Ger- 
many. The  use  of  notched 
stock  and  of  indenting  tools 
on  the  forging  machine  were 
both  unsuccessful,  partly  be- 
cause the  machines  were  faulty  in  design  and  did  not  operate 
satisfactorily.  When  using  notched  bars,  the  entire  bar  of 
stock  would  usually  be  spoiled  if  one  nut  were  spoiled.  The 
indenting  type  of  forging  machine  that  formerly  was  ex- 
perimented with  also  proved  unsatisfactory,  as  stock  of  rec- 
tangular section  was  used  and  the  indenting  operation  dis- 
torted the  nut  blanks  so  much  that  the  pressures  necessary 
to  form  sharp-cornered  blanks  were  beyond  the  limit  of  en- 
durance of  both  the  tools  and  the  machine. 

General  Description  of  Nut-forgring-  Machine 

The  nut-forging  machine  illustrated  in  Fig.  2  represents 
a  recent  development  which,  in  conjunction  with  the  special 
shape  of  stock  used,  makes  it  possible  to  produce  well-formed 
blanks  without  excessive  pressures  and  with  much  less  waste 
in  the  form  of  scrap.  In  fact,  it  is  claimed  that  the  eon- 
sumption  of  stock  in  an  ordinary  nut-forging  machine  operat- 
ing on  the  principle  illustrated  at  .1.  Fig.  1,  may  be  as  much 
as  50  per  cent  greater  for  the  same  production  of  nuts  than 
in  the  indenting  type  of  machine  to  be  described.  It  is  further 
claimed  that  the  saving  in  material  will  equal  the  initial  cost 
of  the  machine  in  less  than  six  months.     According  to   pro 


Fig.   2.     Hollings   Nut-forging   Machine 


ductloD   Bgures,  3200  pound  ad   t>y   the 

old  method  to  produce   10,000   %  Inch  hexagonal  ■  i 
being  1100  poundi  ol   scrap.     Bj   th< 

pound!    Of    stock     were    required    for 

size   of    DUtS,    there    being   only    M0    pound.-    of   .-rap       In    this 

BbOUl    40    per    rent    mOTC    material    was    require 
old    method. 

a   sectional  view  through  the  center  of  th<-  bum 
a  plan  (with  Indenter  bracket  remored)  are  shown  In  i 

The  machine   is  driven   by   shaft    .1    BOOH    which    ll   mount 

flywheel   and   tight    and    loose  belt    pulleys.     Tin 

a   driving   pinion   /*    which    meshes   wll  '     and   J> 

latter   is  mounted   on   the  end   of  crankshaft    /.'.   whicl 

in  i  ted  with  and  operates  the  main  cut-off  slide   | 

8    double   or   divided    pitman    ','   and    ',',.      In    th-  :    the 

cut-off  slide  /    1b  the  slugger  block  //  to  whl  iched 

punch  /  for  thinning  and  ejecting  the  slugs  from  the  cutting- 

off  puncb   when   the  machine  la  in  operation.     Thl 

block  is  operated  by  two  hardened  steel  inserts  (one  of  which 

is  shown  at  ./)  dovetailed  to  an  enlarged  section  in 

of  the  crankpin. 

The    slide   K    to    which    the    crowning    tool    is    a' 
actuated  by  a  pair  of  cams  on  shaft  L.     The  block  M   which 

carries  the  piercing  punch  V 
is  mounted  in  the  renter  of 
the  crowning-tool  slide,  the 
ruction  being  similar  to 
the  cut-off  slide  and  slugger 
block  on  the  opposite  side  of 
the  machine  Shaft 
ries  a  gear  .V  which  meshes 
with  gear  ('.  The  gears  .\ , 
O,  and  D  are  of  the 
size,  so  that  the  three  main 
shafts  of  the  machine  run 
at    equal   speeds. 

The   indenting   tools   O   and 
P  receive   their   motion    from 
a  cam  on  shaft  O.   the 
ings  of   which   are  supp 
by    a    heavy    frame   extending 
above    the    main    bed    of    the 
machine.     As   the   tilde  carr> 
ing  indenting  tool  0  is 
downward,    the    lower    tOO]    /' 
la  drawn  upward  by  means  of 
a   yoke  K  which   la  COni 
by     tie-rods     with     a     similar 
yoke  to   which    the   lower   indenting  tOOl   is  attached 

the  detailed  view.  Fig.  5).    The  two  yokes  In  a 

diagonal    position   and   the   tie-rods    pass   through    holea    in    the 
bearings  of  shaft    Q  and   also  through   bushed   bearings   in   the 
machine    bed    which    serve    to    steady    the    frame    COW 
the     yokes     a  n  d 
t  h  e   tie-rods   that 
connect  them. 


Operation  of  Machine 

In  the  operation 
of  this  machine. 
the  heated  bar  of 
stock      is        fed      in 

from  the  aide  and 

the  v - s  b a p  a d 
notches  are  tirst 
formed  by  the  in- 
denting tools  0  and 
/'.      The    CUttlng-Off 

tool  8,  Fig.  -i.  then 

moves   up.   severing 


Fig.   3.     Special  Patented   Shane  of  Bar  used 
in  Conjunction  with  Hollings  Nut- 
forging   Machine 
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a   blank    wiu.ii    is   pushed    Into   iiu'   die    Tj    then    pancb    2 

advances  rapidly  and  thins  the  sIuk  as  the  Stock  is  forced 
against    the    Opposite    punch    P    which    also    expands    the    blank 

in  the  die  /'  Punch  I  then  recedes  and  the  qui  is  com 
pressed  against  the  crowning  tool  '  The  hole  is  next  pierced 
as  punch  V  continues  its  Stroke,  the  slug  being  forced  inside 
the  cutting  -off  tool  n.  The  tools  .s  and  V  now  recede  and  as  the 
crowning  tool  11  is  advanced  by  cams  on  shaft  /..  the  nut 
is  pushed  out  of  the  die.  When  the  cut-off  tool  8  moves 
backward,  the  slug  is  ejected  by  punch  /,  and  at  the  same 
time  the  nut  blank  is  ejected  by  the  nut  kicker  W.  The 
latter  baa  a  diagonal  motion  downward  and  outward,  which 
insures  the  nut  being  removed  from  the  crowning  tool,  as 
it  passes  clear  across  the  face  of  the  tool. 

Special  Form  of  Bar  Stock  Used 

The  special   form   of   bar   stock   used   in   conjunction   with 
this   machine  is   illustrated    by    the   perspective  view,   Fig.   3. 


The  centra]  pari  Of  the  bar  is  of  rectangular  section,  but 
Ho  ends  Hare  outward  as  the  illustration  shows.  The  ob- 
ject of  using  this  special  shape  is  to  make  it  possible  to 
secure  well  formed  sharp-cornered  nut  blanks  and  still  keep 
the  necessary  pressures  within  commercial  limits — not  simply 
experimental  limits.  While  it  is  possible  to  make  nuts  by 
the  indenting  method  when  using  stock  of  plain  rectangular 
section,  such  a  severe  blow  is  required  that  the  method 
is  impracticable  as  a  commercial  proposition.  The  rolling 
of  the  section  Illustrated  in  Fig.  3,  therefore,  is  the  first 
step  in  this  patented  process  of  nut  forging.  When  the  ma- 
chine is  operating  on  a  bar  of  this  shape,  the  indenting 
tools,  in  compressing  the  metal,  force  it  outward,  thus  filling 
up  the  narrower  section  at  A.  The  result  is  that  the  sides 
of  the  nut  blank  are  approximately  flat,  except  in  the  center, 
where  the  hole  is  to  be  pierced;  consequently  an  excessive 
blow  or  pressure  is  not  necessary  in  flattening  the  nut.  When 
an    attempt    is    made    to    form    nuts    from    plain    rectangular 
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Fig.  4.    Sectional- and  Plan  Views  of  Nut-forging  Machine  equipped  with   Indenting  Tools 
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Fig.  5.    Detail  View  of  Indenting  Tools  and  their  Operating  Mechanism 

stock  the  indenting  tools  force  the  metal  outward  as  in- 
dicated by  the  dotted  lines  at  B.  The  result  is  that  the 
blank  is  narrow  at  the  top  and  bottom  and  the  machine 
is  subjected  to  severe  stresses  while  forming  the  blank. 

Important  Constructional  Features 
The  cutting-off  tool  is  held  positively  in  its  holder  instead 
of  depending  on  a  friction  grip.  The  punch  /,  Fig.  4,  for 
ejecting  the  slug  and  the  piercing  punch  V  are  provided 
with  adjustable  brass  sleeves  X  which  are  free  to  slide 
through  the  rear  ends  of  the  respective  tool-holders,  so  that 
by  piping  the  water  to  the  hollow  space  within  the  crown- 
ing and  cutting-off  tools,  water  is  pumped  through  these 
spaces  by  the  action  of  the  machine,  thus  cooling  the  tools  and 
increasing  their  durability. 

The  driving  pinion  B  is  secured  to  the  flywheel  by  two 
bolts  as  shown  in  Fig.  5,  so  that  if  a  cold  bar  should  be 
placed  between  the  indenting  tools,  the  bolts  will  shear  off 
and  prevent  damage  to  the  gears  or  other  parts  of  the  ma- 
chine. The  main  thrust  of  the  machine  is  exerted  against 
a  thrust  bar  which  passes  straight  through  the  machine.  One 
end  of  this  bar  is  supported  by  spring  Y,  Fig.  4,  and  the  other 
end  bears  against  a  small  cross-bar  Z  which  acts  as  a  safety 
breaker  in  case  two  nuts  should  accidentally  get  into  the  die. 
The  tension  of  spring  Y  can  be  regulated  to  give  the  correct 
pressure.  The  machine  is  so  designed  •  that  the  principal 
members  are  subjected  to  almost  a  plain  straight  tension, 
the  twisting  and  side  strains  having  been  reduced  to  a  mini- 
mum. The  strain  resulting  from  the  indenting  operation 
is  also  taken  by  the  vertical  tie-rods  previously  referred  to, 
and  throughout  the  entire  machine  the  strains  are  largely 
balanced.  The  bearings  are  so  located  that  they  are  pro- 
tected from  the  water  and  scale,  which  is  considered  an 
important  feature  as  most  of  the  trouble  and  breakdowns 
on  horizontal  forging  machines  are  due  to  excessive  wear  and 
tear  on  the  slides,  resulting  from  the  scale  and  water. 
Special  attention  has  been  given  to  the  lubricating  system 
which  is  a  combination  of  the  ring-oiler,  plain  reservoir, 
and  dash  systems.  This  machine  may  be  used  on  rectangular 
stock,  the  same  as  the  ordinary  center-feed  type,  by  simply 
removing  the  indenting  tools.  This  process  of  forging  nuts, 
including  the  machine  and  the  special  form  of  bar,  is  covered 
by  over  thirty  patents  which  have  been  granted  in  most 
countries  throughout  the  world.  Ernest  Hollings,  5  Kelvin  Ave., 
Sale,  Cheshire,  England,  is  the  inventor,  and  the  process  is 
operating  on  a  commercial  basis  in  Manchester,  England. 


SUGGESTIONS  FOR  PACKING  MACHINERY 
FOR   EXPORT 

The   General  ring    Depot   of   the   War    Department 

publishes  the  following  suggestions  for  specifications  for  pack- 
ing machinery,  supplies,  and  equipment  for  export  on  orders 
issued  by  this  depot: 

All  merchandise  must  be  protected  by  substantial  boxing 
and  must  be  securely  parked  therein;  export  shipping  condi- 
tions involve  much  rougher  handling  than  is  usually  un- 
derstood. All  packing  should  be  as  light  in  weight  as  possi- 
ble and  cubic  contents  kept  to  a  minimum  in  ordei 
mize  in  shipping  space;  but  the  paramount  consideration 
must  always  be  safe  handling. 

Packages  over  1000  pounds  or  less  than  200  pounds  should 
be  avoided   when  practicable.     Each  case  or  ex  lid  be 

firmly  bound   with   strap   or   band    iron   not  less  than    1    Inch 
wide  and   No.   18   gage;    the   ends   should   overlap   at   1< 
inches.     All   lumber   used   in   boxing  and   packing  shoul 
strictly  sound  and  of  such  dimensions  as  to  insure  full 
tectlon  under  rough  handling.    Under  no  circumstances  should 
outside  boxing  be  less  than  13/16  inch  thick.     Boxes  weighing 
600  pounds  or  over  should  have  4-  by  4-inch  skids  at  the  top 
and  bottom.     These  should  be  securely  bolted  together  with 
%-inch  diameter  bolts,  which,  wherever  possible,  should  ex- 
tend entirely  through  the  box.    To  prevent  shifting,  the  ends 
of  the  box  must  be  securely  braced  inside.     Use  corner  posts 
in  all  packages. 

The  machinery  itself  should  be  covered  with  waterproof 
paper  or  oilcloth  to  prevent  damage  from  moisture  after 
having  first  been  thoroughly  slushed  with  some  suitable  pro- 
tective compound.  All  loose  or  detached  parts  should  be 
securely  fixed  to  prevent  dislodgment  during  transit,  and  all 
finished  surfaces  should  be  amply  protected  against  injury 
from  salt  air  and  water.  Packages  containing  machinery  or 
parts  should  be  securely  blocked  in  the  case  or  crate  to  pre- 
vent any  movement. 

Electrical  and  mechanical  apparatus  should  be  solidly  packed 
in  excelsior,  straw,  salt  hay,  or  other  filler  in  a  solid  box 
with  paneled  ends,  securely  nailed,  and  then  reinforced  with 
%-  by  3-inch  battens  around  the  sides  at  the  ends,  with  1-inch, 
No.  18  gage,  strap  iron  all  the  way  around  the  battens,  ends 
lapping  at  least  6  inches.  Tools,  instruments,  or  any  articles 
subject  to  damage  by  moisture  should  be  well  wrapped  in 
waterproof  paper  and  placed  in  boxes  thoroughly  lined  with 
waterproof  paper.  On  heavy  boxes,  sling  marks  are  to  be 
plainly  indicated  on  the  outside  at  the  proper  place  and  rein- 
forcement must  be  provided  to  insure  against  damage  to  the 
case.  All  wide-side  pieces  of  flat  packages  should  be  pre- 
vented from  splitting  by  cross-pieces  nailed  to  them — one 
in  the  middle  for  pieces  6  feet  long  and  two  for  sides  over 
6  feet;  band  iron  or  corner  clips  at  the  top  and  bottom 
should  connect  at  these  cross-pieces.  If  new  packing  is  tried, 
the  boxes  and  crates  should  be  tested  by  forcibly  pawning 
each  over  the  end  twice  and  then  dropping  the  package  from 
a  platform  3  or  4  feet  high;  the  package  must  not  be  broken 
to  any  extent  by  this  test. 

Projecting  portions  of  heavy  castings  having  narrow  i 
must  be  taken  off.  as  they  may  break  oft  by  Jarring.  Gray- 
iron  extended  parts  must  be  kept  from  ^  to  1  inch  away  from 
the  covering,  as  the  spring  of  the  boards  may  cause  break- 
age. Two  heavy  cast  pieces  must  not  rest  together,  but 
must  be  cushioned  or  separated  by  a  wooden  brace  or  block. 
In  packing  machines  that  are  knocked  down  it  is  desirable  to 
indicate,  "Open  on  this  side."  Heavy  items  must  be  firmly 
bolted  to  skids  or  flooring;  nothing  should  be  hung  from  the 
sides  of  a  box.  Unoccupied  space  in  packing  boxes  must  be 
thoroughly  braced. 

In  marking  packages,  waterproof  marking  or  stencil  paint 
should  be  used.  There  should  also  appear  on  each  package 
a  list  of  the  contents,  cubic  contents,  gross  weight,  and  by 
whom  shipped.  Packing  lists  must  be  made  out  correctly 
and  in  detail  with  all  the  information  called  for.  Merchan- 
dise must  be  described  in  specific  terms;  such  designations  as 
"hardware,"  "machinery,"  or  any  other  general  terms,  must 
not  be  used. 
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ALIENS  AS  DEPENDENTS 

It  Y    (HIS!    \    !'     BIIKUI.OCK  ' 

The  question  as  to  who  are  dependent!  under  the  work- 
men's  compensation  acta  la  always  Interesting,  but  perhapa 
the   must    Interesting   Question   a1    the    presenl    time    Is    the 

BtatUB    Of    alien    and    nun  resident    dependents.      Thousands    of 

Foreign-born  workmen  are  employed  In  our  steel  mills,  foun- 
dries, power  plants,  mines,  and  factories,  .Many  of  these  have 
left    their    relatives   and    families    in    the   homeland    and    intend. 

when  they  have  saved  sufficient  money,  either  to  return  to  their 

native  land  or  have  their  relatives  come  here.  The  question, 
therefore,  very  naturally  arises:  Are  those  dependents  en- 
titled to  compensation  if  the  workmen  should  he  killed  or 
injured    while   working    in    this   country? 

In  a  California  ease,  it  was  contended  that  no  public  pur- 
pose was  to  he  served  by  requiring  payments  to  such  aliens 
and  nonresidents.  The  court  held  that  this  argument  was 
based  upon  altogether  too  narrow  a  view,  and  said: 

If  it  may  reasonably  be  thought  that  the  best  interests 
of  the  state,  of  the  employers  of  labor,  and  of  those  em- 
ployed, as  well  as  of  the  public  generally,  are  promoted  by 
imposing  upon  the  industry  or  the  public  the  burden  of 
industrial  accident— and  some  such  theory  lies  at  the 
bottom  of  the  workmen's  compensation  statutes — the  resi- 
dence and  citizenship  of  the  injured  workman,  or  (if  he 
shall  have  met  death)  of  his  dependents,  are  factors  entirely 
foreign  to  the  discussion.  The  legislature  has  determined 
that  the  employment  of  labor  in  given  pursuits  entails 
upon  the  employer  certain  responsibilities  toward  the  per- 
sons performing  the  labor  and  those  dependent  upon  them. 
There  is  no  constitutional  or  rational  ground  for  limiting 
the  benefits  of  tbis  legislative  scheme  to  citizens  or  resi- 
dents of  this  state.  If  the  employment  was  such  as  to 
fall  into  the  state's  law  making  jurisdiction,  the  legis- 
lature certainly  had  the  power  to  pass  laws  operating  uni- 
formly upon  all  persons  affected  by  such  employment. 
One  judge  very  vigorously  dissented  from  this  view  whicb 
the  majority  of  the   court  took.     He  said: 

I  dissent  from  the  view  which  justifies  the  giving  of  the 
property  of  a  citizen  of  this  country  to  non-resident  aliens 
who  are  not  even  within  the  jurisdiction  of  the  state. 
By  no  conceivable  stretch  of  the  imagination  of  which  I 
am  capable  can  I  perceive  that  the  support  of  such  non- 
resident aliens  is  any  part  of  the  duty  of  the  state,  or  that 
provision  for  such  support  comes  within  any  possible  legiti- 
mate purview  of  the  police  power. 

Theory  Underlying'  Compensation  Acts 

Compensation  acts  are  based  upon  the  theory  that  if  an 
accident  takes  place  in  a  factory,  for  instance,  society  should 
contribute  toward  the  support  of  the  injured  workman,  society 
having  contributed  toward  his  injury  and  having  had  the 
benefit  of  his  labor  during  the  time  preceding  his  incapacity. 
At  common  law,  it  was  customary  to  determine  who  was  to 
blame  for  the  accident  and  then  assess  the  damages  as  soon 
as  the  guilt  had  been  determined.  Under  the  compensation 
acts,  we  are  not  concerned  with  the  fault  of  the  injured  per- 
son, unless  it  is  shown  that  he  was  injured  by  his  own  serious 
and  wilful  misconduct.  All  we  want  to  know  is  whether 
the  accident  arose  out  of  the  workman's  employment.  If  so, 
the  fact  that  he  is  injured  is  sufficient  to  entitle  him  to  relief. 

It  will  be  noted  that  this  right  to  compensation  is  based 
upon  a  duty  imposed  by  law;  the  sense  of  obligation  fills  the 
whole  transaction.  There  would  seem  to  be  a  duty  owing  from 
society  to  the  dependents.  But  this  duty  does  not  seem  so 
imperative  where  such  dependents  are  residents  of  foreign 
countries  and  have  never  been  in  this  country.  Why  should 
the  employers  of  this  country  be  compelled  by  our  laws  to 
divide  their  property  with  people  who  are  not  a  part  of  our 
society,  or  of  our  state,  nor  have  any  interest  whatever,  save 
pecuniary,  in  this  country?  From  a  legal  standpoint,  it  is 
perfectly  proper  to  argue  that  our  state  owes  no  duty  to  the 
residents  of  a  foreign  country.  The  intention  of  the  com- 
pensation acts  was  to  provide  and  take  care  of  those  destitute 
dependents  who  are  entirely  dependent  upon  the  injured 
workman,  and  who  are  likely  to  become  public  charges,  if  such 
aid  is  not  imposed  upon  the  industry  causing  the  death.  In 
no  sense  can  the  dependents  of  workmen  living  in  a  foreign 
country  become  public  charges  of  this  country,  in  case  their 

1  Address:  Box  604,  Des  Moines,  Iowa. 


relatives  are  injured  or  maimed  here.  There  is  no  reason  win 
foreign  labor  should  he  encouraged  to  come  into  this  coun- 
try for  the  purpose  of  acquiring  monej  that  it  will  Later  take 

away,  and  still  enjoy  the  full  protection  of  our  social  laws.  In 
fait,  if  aliens  and  nonresident  dependents  were  denied  C0XD 
pensatlOQ  absolutely,  it  would  encourage  such  laborers  to  bring 
their  families  to  this  country  and  become  citizens  of  this 
Country,  or  else  it  would  cause  them  to  Stay  away  entirely. 
This   is  a   problem   that    the   future   must    solve. 

Non-residents  not  Entitled  to  Compensation 

All  the  states  do  not  take  the  view  expressed  by  the 
California  court.  In  Massachusetts,  it  was  shown  that  the 
wife  of  a  deceased  workman  had  lived  in  a  foreign  country 
for  a  period  of  eight  years,  during  which  time  her  husband 
had  sent  her  only  $160.  The  court  held  that,  under  the 
Massachusetts  law,  this  wife  was  not  a  dependent  and  there- 
fore entitled  to  no  compensation.  In  Kentucky,  the  act  spe- 
cifically provides  that  the  compensation  payable  to  non-resident 
dependents  shall  be  just  one-half  that  allowed  to  dependents 
residing  in  this  country. 

Many  of  the  states  have  extended  definitions  setting  out 
in  detail,  or  so  limiting,  the  word  "dependent"  that  there  is 
no  chance  for  a  non-resident  or  alien  to  obtain  compensa- 
tion. In  other  states,  the  requirement  is  that  a  wife,  for 
instance,  must  be  living  with  her  husband  in  order  to  secure 
a  compensation  award.  The  courts  have  entirely  spoiled  this 
provision,  however,  by  holding  that  for  the  purposes  of  the  act 
a  foreigner  and  his  wife  are  living  together,  if  he  contributes 
something  to  her  support,  even  if  the  wife  is  thousands  of 
miles  away  in  a  foreign  country  and  never  has  set  foot  on 
our  shores.  Employers  are,  of  course,  thoroughly  acquainted 
with  what  constitutes  dependency  in  the  ordinary  sense.  There 
must  be  absolute  dependence  for  support,  there  must  be 
actual  contributions  toward  such  support,  and  the  contribu- 
tions must  be  made  with  reasonable  frequency,  so  that  they 
can  be  established  and  determined.  Where  no  contribution 
toward  the  support  of  the  dependents  has  been  made,  such 
persons  are  not,  as  a  matter  of  law,  dependent  upon  the  work- 
man, and  compensation  cannot  be  recovered. 

Compensation  to  Residents  of  Turkey  and  Bulgaria 

An  unfortunate  situation  has  arisen  through  the  failure  of 
the  Federal  Government  to  declare  war  upon  Turkey  and 
Bulgaria.  Of  course,  it  is  impossible  for  a  resident  of  Ger- 
many and  Austria-Hungary  to  recover  compensation  for  the 
death  of  a  relative  in  this  country,  even  though  such  alien 
were  dependent  upon  such  workman  entirely  for  support.  A 
state  of  war  exists  between  these  countries  and  the  United 
States,  and  to  award  compensation  to  the  resident  of  an 
enemy  country  would  amount  to  nothing  less  than  aiding  and 
abetting  the  enemy.  Bulgaria  and  Turkey  are  the  allies  of 
the  countries  that  are  trying  to  wipe  out  our  civilization,  yet 
awards  of  compensation  are  being  made  every  day  to  the 
residents  of  those  countries,  just  as  if  the  friendliest  of  rela- 
tions existed  between  them  and  us.  There  is  no  legal 
ground  upon  which  such  an  award  can  be  denied  because 
war  has  not  been  declared  against  them.  Of  course,  ways 
are  sometimes  found  to  postpone  hearings  and  deny  awards 
because  the  commissions  sometimes  cannot  help  but  take  into 
consideration  the  de  facto  side  of  the  case.  Certainly,  no 
obligation  to  such  aliens  should  repose  in  the  commonwealth 
of  any  American  state,  and  there  is  no  valid  reason  why  any 
alien  who  has  never  been  in  this  country,  who  has  never 
contributed  anything  to  the  common  good,  and  who  often 
is  not  even  in  sympathy  with  our  country  and  its  ideals, 
should  be  permitted  to  compel  our  citizens  to  divide  their 
property  with  her,  simply  because  she  lost  a  husband  or 
relative  who  came  to  this  country  "for  the  money  there  was 
in  it." 

The  Official  Bulletin  states  that,  through  slight  changes  in 
manufacturing  processes,  prevention  of  waste,  etc.,  the  price 
of  rifles  has  been  reduced  approximately  35  per  cent.  At  the 
beginning  of  the  war,  rifle  companies  considered  $35  to  $40 
a  fair  price;  now  the  rifles  cost  about  $22  to  manufacture. 
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FACTORS  THAT  DETERMINE  SAFE  LOADS.  AND  EFFECTS  OBTAINED  BY  ANNEALING  CHAIN 

I1Y    A.    HI.ACK 


THE  sudden  failure  of  hoisting  chains  when  lifting  loads 
much  smaller   than   those  specified    in    handbooks   and   hy 
chain    manufacturers    as    proper    working    loads    may    be 
explained    hy    the    stress    theory.      A    careful    examination    of 

chains  that  have  suddenly  failed  will  reveal  the  lad  that  the 
lauli  is  seldom  due  to  a  defective  or  burnt  weld  i>r  to  wear, 
hut  often  to  a  condition  of  physical  degeneration  ol  Hie  ma 
terial  which  is  usually  ascribed  to  crystallization,  although  this 
physical  change  properly  comes  under  the  classification  of 
fatigue.  The  term  "fatigue"  is  used  to  embrace  collectively 
the  phenomena  of  deterioration  of  material  due  to  continued 
stress  beyond  the  elastic  limit,  to  repeated  shock  or  vibration 
caused  by  mechanical  braking  or  slipping  of  the  chain,  to 
sudden  or  continued  change  of  stress  (even  below  the  elastic 
limit),  either  of  the  same  kind,  as  from  one  intensity  to  an- 
other, or  of  opposite  kinds,  as  from  tension  to  compression 
or  the  reverse. 

Causes  of  Chain  Failure 

Failures  of  this  nature  are  due  chiefly  to  one  or  more  of 
the  following  causes:  rusting  and  abrasive  wear;  defective 
material  or  workmanship;  erroneous  method  of  computing 
maximum  fiber  stress  and,  therefore,  safe  loads;  inherent  error 
in  accepted  definition  of  safety  factor;  repeated  or  continued 
stressing  of  the  material  beyond  its  elastic  limit,  even  though 
well  below  its  ultimate  strength,  or  otherwise  inducing  the 
condition  of  fatigue. 

The  significance  of  the  qualities  known  as  the  ultimate 
strength,  elastic  limit,  factor  of  safety,  and  maximum  fiber 
stress,  and  the  important  part  they  play  in  determining  a 
proper  working  load  in  any  given  case  are  not  always  ap- 
preciated, and  apparently  are  not  widely  understood  beyond 
the  circles  of  research  or  testing  laboratories.  Engineers  have 
frequently  called  attention  to  the  unscientific  and  misleading, 
though  practically  universal,  method  of  calculating  the  factor 
of  safety  by  dividing  the  ultimate  strength  of  the  material 
by  the  imposed  load  or  the  induced  stress.  Since  any  continu- 
ous or  repeated  stress  above  the  elastic  limit,  though  consider- 
ably below  the  ultimate  strength,  will  produce  progressive 
fatigue,  or  deterioration  and  final  rupture,  it  follows  that 
any  imposed  load,  to  be  safe,  must  not  stress  the  material 
above  the  elastic  limit.  It  is  important  to  observe  that  this 
refers  to  the  maximum  fiber  stress  of  the  loaded  material  and 
not  to  the  average  stress.  In  practice,  owing  to  the  possibility 
of  impact,  shock,  defective  material  or  workmanship,  or  other 
unforeseen  conditions  that  may  induce  accidental  weakness, 
the  safe  load  should  be  placed  considerably  below  that  limit 
Hence,  if  the  factor  of  safety  is  to  convey  any  definite  mean- 
ing as  to  real  safety,  it  should  be  based  on  the  elastic 
limit  and  not  on  the  ultimate  strength,  as  is  the  present 
usage. 

Ultimate  Strength  of  a  Chain 

The  ultimate,  or  breaking,  strength  of  a  chain  is  usually 
found  to  lie  between  1.5  and  1.7  (average  1.66)  times  the  ulti- 
mate strength  of  the  straight  bar  or  stock  from  which  it  is 
formed,  instead  of  twice  that  amount,  as  might  at  first  thought 
be  expected  because  of  the  doubling  of  the  bar  in  forming  the 
link.  The  difference  is  supposedly  due  to  the  effect  of  welding. 
permanent  strain  from  bending,  or  other  weakness.  But  the 
link  of  a  chain  under  load  is  by  no  moans  in  the  simple  physi- 
cal condition  of  a  bar  under  direct  tension  in  a  testing  ma 
chine,  or  in  a  tension  member  of  a  roof  or  bridge  truss.  A  link 
is  subjected  to  a  direct  tension,  due  to  the  load  or  pull,  and 
to  a  bending  moment  that  induces  tension  on  the  outer  fibers 
and  compression  on  the  inner  libers  of  that  pan  of  the  link 
subject  to  bending.  The  stress  in  tension  due  to  bending  may 
equal  more  than  three  (for  stud  links)  or  four  (tor  open  links  > 
times  that  produced  by  the  direct  pull  evenly  distributed  over 
the  cross-sectional  area  of  the  bars 
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•  II  known,  when  a  bar  or  rod  Is  supported  at  it.-  • 
ami  loaded  at  the  center,  thi 
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neutral    axis,    and    COmpn 

the  neutral  axis.     Two  equal   Opposing   for- 

extremities  trill  Indues  simp  a  In  the  normal  •: 

Sections  Of  the  metal       A  combination  Ol  LOSS  is  Tou: 

a  chain  link  under 

of  the  link  up  to  a  certain  d 

tral  support  Is  subjected   to  a  bending  -ame 

time  to  a  direct  tensile  stress.     The  actual  total  stress  in  any 
Section   of   the   metal    is,    therefore,    the    resultant    of   these    two 

as,    and    only    the    maximum    combination    of    t :  ■ 
to    be    considered     in    any    critical     discussion  load, 

strength,   or   factor   of  safety.      It    has    usually    been    assumed 
that   the   fiber   tension    produced    by    bending,    as    well    a 
effect  of  the  weld,  etc.,  is  sufficiently  provided  for  by  the  n 
tion  of  about  34   per   cent   of  the   ultimate  strength    baaed   on 
the  cross  sectional  area  of  the  doubled  bar.     On  this  get 
basis,  with  the  introduction  of  an  appropriate  factor  of  s  i 
various   tables  of  safe   loads   for   chains   have   been   com] 
and  used  in  practice;  but  this  reasoning  is  err 
it  is  true  that  in  testing  a  chain  to  the  point  of  ultimate  rup- 
ture the  final   failure  does  take  place  at  the  al 
and    is   usually   due   to    simple   dir  in    on    the 

the  link   (which  gradually  straighten  out  as  the  imp 
progressively    increases,   the   bending   stresses    tx  :,    no 

longer  present),  it  is  to  be  clearly  noted  that  the  elastic  limit 
based  on  the  maximum  stress  in  the  extreme   Bbers  has 
exceeded  long  before  rupture  takes  place.     In  other  srordl 
condition  has  been  reached  only  after  the  -  bain 

has  been  jeopardized  by  overloading,  a  condition   :<>  wbJ 
chain   should  ever  be  subjected.     That   is 

condition  will  occur  in  testing  a  chain  to  the  point  of  failure, 
for  scientific  or  other  purposes,  in  actual  use  tb  lOttld 

never  be  reached  or  even  approached. 

Finding  Safe  Loads  for  Chains 
The  stresses  in  the  link  due  to  direct  pull  are  easily    i 
mined  by  known  methods.     Heretofore,  however,  the 
has  been  to  develop  some  method  for  determining  the  amount 
of  stress  in  the  link  due  to  bending,  as  the  maximum  resultant 
of  these  two  stresses  is  the  only  proper  basis  on  which  a  table 
of  safe  loads  should  he  computed       An   investigation   of   | 
matters  conducted   at    the   Engineering    Kxperiment    Station   of 
the  University  of  Illinois,  with  a  critical  analysis  of  the  r- 
attained,  affords  a  simple  and   convenient    formula   for  ;c 
talning  the  actual  maximum  stresses  in  chains  and  links  under 
specified   loads   due   to   combined    pull   and    bending,   and    thus 
furnishes  a  reliable  means  of  computing  safe  working  loads  for 
chains.     This  formula  is: 

For  chains  with  open  links  of  the  usual  form. 

P 

, '       2  5  X  

/' 
For  chains  with  stud  links. 

/' 



/' 
in   which    F       extreme    fiber   .-tr-^s    1:  n    pounds   per 

square  Inch : 

/)        diameter  of  stock,  in   inches; 
/•       chain  load,  in  pounds 
The   safe   loads    for   open-link    <  :  :     In    Table    1    h  ive 

been    computed    by    this    formula,    using    the    value    >^\     12,000 
pounds    per    square    inch     for    the    allowable    maximum    fiber 
stress,    and    assuming    an    elastic'    limit    of    14,000    poundl 
square  Inch,  thus  assuring   in  every  o 

tor  of  at    least    2.   based   on   the  elastic   limit    of  wrought    iron, 
or  more  if  open  hearth,  low-Carbon  steel  is  used.     For  material 
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chain  is  indicated  by  the 
diameter  of  the  steel  or 
iron    of    the    link.      The 


central  angle  is  the  angle  between  the  parts  of  a  double  sling; 
the  horizontal  angle  is  the  angle  between  each  part  of  a  double 
sling  ami  a  horizontal  line,  as  shown  in  the  accompanying 
illustration.  The  horizontal  collapsing  force  is  the  force  tend- 
ing to  crush  together  the  load  carried  between  the  points  of 
attachment  of  a  double  sling.  This  force  must  be  taken  into 
consideration  in  the  case  of  hollow  castings  and  similar  loads. 
It  may  be  found  by  multiplying  the  total  load  by  the  factor 
given  in  Table  2.  The  safe  values  given  in  the  table  are  for 
single  chains.  When  used  double,  the  values  given  should  be 
multiplied  by  2,  and  so  on  in  proportion.  In  a  double  sling 
properly  adjusted,  each  leg  carries  only  its  portion  of  the 
load;  when  a  double  sling  is  attached  to  a  single  chain  of  the 
same  size,  the  safe  load  for  the  single  chain  only  should  be 
used.  When  a  heavy  chain  is  used  in  connection  with  a  lighter 
double  sling,  the  safe  load  is  the  smaller  of  the  two  tabular 
values;  that  is,  it  is  either  equal  to  the  safe  load  of  the  chain 
that  carries  the  total  load,  or  to  twice  the  safe  load  of  one 
part  of  the  sling,  whichever  value  is  the  smaller. 

Examples  for  Determining-  Safe  Chain  Loads 

For  example,  a  safe  load  for  a  single  7/8-inch  chain  is  3700 
pounds.  If  this  chain  is  used  with  a  double  5/8-inch  sling 
attached  to  the  load  so  as  to  make  a  central  angle  of  15  de- 
grees, each  part  of  the  sling  has  a  carrying  capacity  of  1880 
pounds,  so  that  the  double  sling  has  practically  the  same  safe 
load  as  the  single  chain,  namely,  2  X  1880  =  3760  pounds. 
If  a  1/2-inch  double  sling  is  used  with  this  chain,  and  so  at- 
tached as  to  make  a  central  angle  of  30  degrees,  each  part  of 
the  sling  can  safely  carry  only  1160  pounds,  or  a  safe  load 
for  the  double  sling  so  attached  is  only  2320  pounds,  which, 
being  less  than  that  for  the  straight  chain  itself,  constitutes 
the  safe  load  for  the  combination. 

If  a  1-inch  chain  is  used  with  a  3/4-inch  double  sling  making 
a  central  angle  of  15  degrees,  the  double  sling  is  capable  of 
carrying  a  safe  load  of  2  X  2675  =  5350  pounds;  but  the 
straight  chain  itself  can  carry  a  safe  load  of  only  4800  pounds, 

TABLE  1.    SAFE  WORKING    LOADS    FOR    SINGLE 

OPEN-LINK  CHAINS  ' 

For  stud  links  increase  these  values  25  per  cent 
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which  is,  therefore,  the  proper  safe  load  of  the  combination. 
The  collapsing  or  crushing  lore*;  of  this  load  1b  0.06  X  4800  = 
288  pounds.  No  controlling  consideration  has  been  given  to 
the  high  compressive  stresses  existing  on  the  inner  ends  of 
the  links,  for  the  reason  that  these  excessive  stresses  are  partly 
taken  care  Of  by  the  pinching  action  of  the  adjacent  parts,  as 
well  as  by   lateral   restraint. 

Vitluo  of  Stud  Links 

The  introduction  of  a  stud  in  a  link  has  unquestionable 
value  if  the  stresses  are  kept  within  the  elastic  limit.  A  stud 
link  exhibits  a  somewhat  more  uniform  distribution  of  the 
stresses  throughout  the  metal  than  an  open  link.  Besides, 
there  is  a  reduction  of  the  maximum  tensile  stress  by  about 
20  to  25  per  cent,  and  a  decrease  in  the  compression  at  the 
inner  ends  of  the  link  of  about  50  per  cent,  and  its  net  strength 
at  rupture  is  lower.  This  fact  does  not  conflict  with  theory, 
for,  after  the  elastic  limit  is  passed,  the  sides  of  the  open 
link  straighten  out,  thus  eliminating  the  bending  stresses, 
whereas  in  the  case  of  stud  links,  the  studs  prevent  collapse 
of  the  sides,  thus  retaining  the  bending  stresses  and   conse- 
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FACTORS  FOR  DETERMINING  HORIZONTAL 
COLLAPSING  FORCE 
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lrThe  elastic  limit  has  been  assumed  as  24,000  pounds  per  square  Inch  and 
the  maximum  allowable  fiber  stress  as  12,000  pounds  per  square  inch. 


quently  inducing  greater  strain  for  the  same  load.  Since  a 
chain  should  not  be  stressed  up  to  its  elastic  limit,  these  last 
observations  are  merely  of  academic  interest  in  factories  and 
work-shops.  For  proper  working  conditions,  therefore,  a  stud- 
link  chain  is  stronger  than  an  open-link  chain. 

Annealing  Chains 

Recently,  the  .value  of  annealing  chains  has  been  seriously 
questioned.  As  regards  safety  and  length  of  life,  it  is  quite 
generally  conceded  that  the  process  can  in  no  sense  be  con- 
sidered as  important,  dependable,  or  effective  as  is  proper 
caution  in  the  imposition  of  only  really  safe  loads;  that  is, 
such  loads  as  do  not  induce  a  maximum  fiber  stress  beyond 
the  elastic  limit  of  the  material  of  which  the  chain  is  fabri- 
cated. As  already  stated,  in  good,  safe  practice,  the  imposed 
load  should  be  well  within  that  limit;  this  point  cannot  be 
too  strongly  emphasized  and  insisted  upon.  A  general  but 
somewhat  indefinite  idea  seems  to  prevail  in  the  industries 
that  fatigue,  or  crystallization,  will  be  produced  in  iron  and 
steel  after  long  service,  and  that  annealing  will  in  every  case 
restore  the  structure  to  its  original  physical  condition.  That 
this  does  not  follow  and  that  in  many  cases  the  result  of  the 
treatment  is  quite  disappointing  is  now  generally  admitted  by 
those  best  able  to  speak  with  authority,  through  experience 
and  technical  training. 

At  a  recent  conference  of  the  National  Safety  Council  held 
in  Chicago,  it  was  clearly  pointed  out  that  annealing  is  a 
very  delicate  and  technical  process,  and  that  it  must  not  be 
expected  to  be  successful  unless  carried  out  by  experts  with  a 
full  knowledge  of  such  conditions  as  the  chemical  composition 
of  the  metal  to  be  treated,  the  exact  temperatures  attained  in 
the  process,  etc.;  and  that  unless  numerous  precautions  and 
extreme  watchfulness  are  observed,  the  practice  is  likely  to' 
result  in  more  harm  than  good.  The  annealing  of  chains  be- 
fore they  are  first  used  is  good  practice,  as  in  that  way  any 
internal  stresses  that  may  have  been  set  up  in  the  process  of 
manufacture  are  thereby  relieved.  Annealing  a  fatigued  or 
crystallized  chain  may  improve  its  ductility  without  restoring 
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its  original  physical  properties.  In  every  case,  however,  the 
annealing  should  be  carefully  performed  by  qualified  men 
under  proper  conditions  as  to  determination  and  government 
of  the  temperature,  and  with  a  full  knowledge  of  the  chemical 
composition  of  the  material  under  treatment,  it  being,  Of 
course,  further  understood  that  proper  apparatus  is  available 
for  carrying  out  the  necessary  operations. 

One  of  the  service  bulletins  issued  by  the  National  Safety 
Council  gives  the  following  instructions:  Bacb  chain  should 
be  marked  by  stamping  some  identifying  letter  or  number  OH 
the  connecting  ring.  This  mark  should  refer  to  a  card  r< 
containing  the  following  information:  Description  of  material 
used  in  manufacture;  dimensions  of  chain;  class  of  work  for 
which  it  is  used;  proof  test;  safe  working  load;  date  issued 
for  service;   date  of  repair  and  nature  and  extent  of  repair. 

An  inspection  should  be  made  at  least  once  a  week,  and 
oftener  if  the  chain  is  in  constant  use,  by  a  competent  and 
experienced  man,  to  detect  any  appreciable  reduction  of  section 
in  the  links  due  to  wear  or  abrasion,  any  deformation  of  the 
links  due  to  overloading,  and  visible  flaws  in  the  welds.  Chains 
that  have  been  overloaded  to  such  a  point  as  to  cause  fatigue 
can  be  detected,  when  struck  a  sharp  blow  with  a  hammer,  by 
a  characteristic  ring.  Further  proof  of  such  condition  can  be 
obtained  by  placing  the  link  edgewise  on  an  anvil  and  striking 
it  several  sharp  blows  with  a  sledge;  if  it  is  fatigued,  the  link 
will  fracture  sharply  with  a  decided  crystalline  appearance. 
In  case  a  chain  is  found  to  contain  a  link  of  such  a  nature, 
the  entire  chain  should  be  discarded  for  all  overhead  lifting 
purposes  where  life  might  be  endangered.  The  connecting 
ring  must  be  designed  to  resist  the  same  safe  load  as  the  chain. 
The  following  formula  is  recommended: 

0.617Frt3 

P  = 

D 
in  which  P  =  safe  load; 

F  —  fiber  stress  of  material  used; 
d  =  diameter  of  stock  in  ring; 
D  =  main  diameter  of  ring. 

The  hook  must  be  properly  designed  by  a  competent  engi- 
neer. Common  practice  seems  to  overlook  the  fact  that  it  is 
a  matter  of  strength  in  a  curved  beam  rather  than  a  straight 
beam,  and  therefore  gives  a  load  far  too  large  for  safety. 

Most  important  of  all,  the  chain  must  not  be  overloaded. 
In  case  it  has  been  overloaded,  annealing  should  not  be  used 
as  a  remedy,  for  annealing  positively  will  not  restore  the 
original  physical  qualities  of  the  material  used  in  the  chain. 
If  chains,  hooks,  or  rings  have  been  overloaded,  they  should  be 

scrapped. 

*     *     * 

JIG  FOR  DRILLING  STEERING  ARMS 

For  use  in  drilling  the  1.250-inch  hole  in  motor  truck 
steering  arms,  the  Windau  Tool  Co.,  1565  E.  17th  St.,  Cleve- 
land, Ohio,  recently  made  the  jig  shown  in  Fig  1.  Owing  to 
the  means  provided  for  securing  work  in  this  jig  ready  to 
be  drilled,  and  for  releasing  the  finished  part  after  the  opera- 


Fig.  1.     "Pump"  Jigr  for  drilling  1.250-inch  Hole  in  Steering  Anns 


Fig.   2.    Type  of  Steering  Arm  drilled  in  Jig  ihown  in  Fig.    1 

tion  has  been  performed,  this  is  styled  a  "pump"  Jig.     Hushing 
A  is  of  the  bell-mouthed   type,  and   drop.-,   down   over   tt. 
of  the  boss  at  the  end   of  the  steering  arm.     The  thn 
end  of  the  work  is  supported  by  means  of  a  Blotted  blcx-k  li 
carried  at  the  end  of  bracket  V. 

When    it   is  desired  to  set  up  a  piece  of   work   in  the  Jig, 
"pump"    handle   D   is   pushed    down;    this   handle   swings   on 
pivots  E,   with   the   result  that  rods   F  raise   Jig   bushing  A 
against  the  pressure  applied  by  coil  springs  O.     The  pi' 
work  is  then  slipped  into  place  and  handle  I)  is  releas- 
that   springs    G   apply    sufficient   pressure   to   enable    bushing 
A  to  hold  the  work  in  the  desired  position  to  be  drilled, 
arrangement  will  be  readily  understood  by  comparing  tfr 
with  the  work  shown  in  Fig.  2. 

After   the   drilling   operation   has   been    i  ompleted,    it 
simple  matter  to  release  the  work  from   the  jig  by   pn 
down   the  handle  D   and   withdrawing  the  piece   from    D 
the    bell-mouthed    bushing.      This    drill    Jig  signed    by 

the  Columbia  Axle  Co.,  and   made   for   use  In   that 
shops  by  the  Windau  Tool  Co.  E.  K    II. 

*  *     * 

HIGH-SPEED  STEEL  FOR  MILLING  CUTTERS, 
TAPS,  AND  REAMERS 

While    tungsten    high-speed    steel    has    been 
years  for  probably  nine-tenths  of  all  turning,  planing,  and 
ting  tools,  it  has  been  employed  for  a  much  smaller  perct  • 
of  milling  cutters,  taps,  reamers,  etc.    This  small  use  is  partly 
due  to  the  difficulty  of  hardening  tools  with  fine  edges,  ft 
obtain  the  best  cutting  efficiency,  tungsten  high-speed  steel  re 
quires  hardening  at  from  1250  to  1350  degrees  C.    As  the  man 
ufacture  of  munitions  calls  for  the  most  efficient  tools  of  all 
kinds,  experiments  were  made  by  Darwin  <fc  miner,  of  Sheffield. 
Kngland,  to  find  a  steel  that,  without  tungsten,  would  possess 
the  hardness  of  the  so-called  high-speed  steels.     As  a  result,  it 
was  discovered  that  the  addition  of  cobalt  to  -nroniium  carbon 
steel  produces  a  most  satisfactory  tool  with  a  hardening  tem- 
perature of  only  1200  degrees  C;   in  fact,  if  this  is  exceeded, 
the  tools  give  poorer  results.     Hardening  t"'>r  practically  all  ap- 
plications  is  said   to  be  satisfactory   when   the  tool   is  all 
to  cool  naturally  in  still  air.  tree  from  drafts.     This  new  alloy, 
known  as  "cobalt  crom,"  has  been  found  especially  sultabli 
milling  cutters,  twist  drills,  reamers,  tape,  and   forming 
and  for  machining  gun  metal  and  yellow  mi 
high-endurance  drawing  and  blanking  dies,  lathe  cenl 

blades,  airplane  and  automobile  ■  and  all  i 

and  instruments  that   must  n  lion     In  one  U 

possible  to  cut    for  a   half  day   with   carbon  Wt   without 

regrlnding;  for  two  days  wltb  tungsten  bigb-ep 

and   for   four  days   witn   cobalt  crom   saws.     It    Ll  aimed 

that,  in  the  form  of  castings,  the  cutting  efficiency  of  this 

steel  is  as  good  as  that    Of   tools   made  from   forged   or   rolled 

high  speed  steel   bars. 

*  *     • 

An  employe  who  was  injured  by  a  dog  the  engineer  was 
permitted  to  keep  around  the  plant  WBS  said,  by  the  New  York 
Supreme  Court,  to  have  been  injured  in  the  course  of  his  em- 
ployment and  therefore  entitled  to  compensation. 
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ELECTRIC   STEEL  MAKING 


IMPORTANCE    AND    GROWTH    OF    ELKCTKIC    STEEL    INDUSTRY     COLD-MELT    PROCESS    AND 

BTRUOTURE    OF    ELECTRIC    STEEL 


in      AUTHOR    V      I'AHH- 


T-HE  cutting  c>n  of  the  Bteel  eupplj  from  abroad  through 
the  war  made  it  necessary  tor  American  manufacturers 
to  make  steel  which  had  previously  been  Imported,  and 
the  assistance  rendered  the  steel  manufacturers  by  the  forg- 
[ng  concerns  during  the  flrBl  attempts  at  making  these  steels 
(many  of  them  complicated  alloys  requiring  Bpeclal  manufac 
taring  methods)  has  proved  Invaluable.  This  cooperation  has 
doubtless  reacted  favorably  on  the  American  forging  industry, 
enabling  it  to  serve  most  etr  ctively  our  military  requirements, 
as  well  as  the  automotive  and  allied  industries.  Any  lower- 
ing of  the  quality  or  production  of  steel  has  also  been  pre- 
vented. According  to  the  experience  of  a  large  forging  com- 
pany. 11  Is  now  getting  better  steel  than  was  obtained  from 
Germany  better  in  uniformity  and  better  in  physical  results 
after  heat  treatment.  This  company  does  not  intend  again  to 
use  foreign  steels.  This  experience  has  undoubtedly  been  typi- 
cal of  a  large  number  of  forging  companies  during  the  last 
three  years.  Certain  it  is  that  the  full  exchange  of  ideas, 
criticisms,  and  sug- 
gestions between 
forger  and  steel 
maker  has  enabled 
the  forger  to  get  a 
domestic  source  of 
supply  and  to  meet 
the  exacting  require- 
ments of  the  present 
day  on  a  better  basis 
than  ever  before. 

Growth  of  Electric 
Steel  Industry 
America  has  been 
known  as  a  producer 
of  steel  in  quantity, 
and  it  has  been  but 
recently  that  the 
quality  element  has 
been  emphasized. 
The  continued  pro- 
duction of  quality 
steels  is  making 
America's  reputation  symbolic  of  both  quantity  and  quality. 
A  newcomer  in  the  industry  and  a  factor  in  the  production  of 
higher  grade  steels  is  the  electric  furnace  method  of  produc- 
tion. The  United  States  had  only  10  electric  furnaces  in  1910, 
but  the  growth  in  the  number  of  installations  has  been  rapid, 
and  on  May  1,  1918,  239  furnaces  were  either  in  operation  or 
in  the  course  of  construction  in  this  country.  The  United 
States  has  not  only  maintained  its  commanding  position  as  a 
producer  of  electric  steel,  but  the  record  of  1917  emphasizes 
this  leadership.  The  United  States  and  Canada  are  producing 
at  the  present  time  probably  a  little  less  than  half  of  the 
world's  production.  The  industry  has  grown  so  rapidly  and 
has  become  so  important  a  factor  in  the  forging  industry  that 
it  might  be  advisable  to  review  briefly  the  method  of  making 
electric  steel  and  to  call  attention  to  some  of  the  salient  qual- 
ities of  the  product  of  the  electric  furnace  as  applied  to  the 
forging  industry. 

Cold-melt  Method  and  Refining-  of  Molten  Charges 

Electric  steel  is  made  either  by  melting  a  cold  charge  and 
refining  it  in  the  electric  furnace  (known  as  "cold-melt  electric 
steel"),  or  by  refining  in  the  electric  furnace  the  molten  charge- 
from  the  open-hearth  or  Bessemer  or  a  combination  of  both. 
The  latter  method  is  applicable  especially  to  furnaces  of  ca- 


Fig.   1,     Slagging  off  an  Electric  Furnace 


1  For  information  on  this  subject  previously  published  in  Machinery,  see 
"Electric  Steel,"   in  the  August   number. 

-Abstract  of  a  paper  presented  by  Arthur  V.  Farr,  sales  manager  of  the 
Hess  Steel  Corporation,  Baltimore,  Mil.,  at  the  fifth  annual  meeting  of  the 
American  Drop  Forge  Association,  Buffalo,  June  21,  1918. 


pacity  of  ten  tons  and  over,  the  cold-mell  method  n<>i  having 

proved   successful    to  date   in   the   large   units. 

For    smaller    units    under    ten    tons'    capacity,    the    cold-melt 

method  predominates.    This  is  due  largely  to  the  simplifies 

lion  of  equipment  and  the  assurance  of  electric  steel  quality. 
Although  there  is  economy  in  duplex  or  triples  method!  of 
making  electric  steel,  certain  it  is  that  plants  equipped  ex- 
clusively with  electric  furnaces  cannot  be  accused  of  merely 
"washing"  the  open-hearth  steel  in  the  electric  furnace.  It 
cannot  be  gainsaid  that  satisfactory  steel  can  be  produced  by 
the  open-hearth  electric  furnace  method,  provided,  of  course, 
that  sufficient  time  is  allowed  for  refining  In  the  electric  fur- 
nace. Perhaps  this  point  is  best  illustrated  by  the  present- 
day  attitude  taken  by  some  steel  purchasers.  A  request  for 
quotations  was  sent  by  a  large  purchaser  of  chrome  steel  and 
contained  the  following:  "If  you  are  not  in  position  to  quote 
on  either  electric  or  crucible  steel,  we  prefer  that  you  dis- 
regard the  inquiry,  as  we  do  not  care  to  consider  open-hearth 

steel  or  open-hearth 
with  electric  fur- 
nace  refinement." 
While  this  attitude 
cannot  be  considered 
as  typical,  it  shows 
the  discrimination 
that  particular  pur- 
chasers of  steel  have 
found  it  necessary 
to  exercise  in  safe- 
guarding the  quality 
of  their   product. 

The  electric  fur- 
nace consists  essen- 
tially of  a  steel  tank 
lined  with  refractory- 
materials  and  fitted 
with  working  doors, 
spout,  and  tilting  ar- 
rangements for  pour- 
ing and  slagging  off. 
Carbon  or  graphite 
electrodes  of  suitable  section  are  inserted  through  the  roof  or 
sides  and  can  be  regulated.  A  high-tension  electrical  supply  is 
brought  into  a  transformer  house  adjoining  the  furnace  and 
transformed  down  to  about  100  volts  for  use  at  the  electrodes. 
The  heat  generated  by  the  electric  arcs  makes  possible  any 
desired  temperature  up  to  the  fusion  point  of  the  best  refrac- 
tory materials.  The  temperature  is  under  the  operator's  con- 
trol, and  is  changed  as  the  refinement  of  the  steel  progresses. 

> 
Making-  Cold-melt  Electric  Steel 

The  method  of  manufacture  of  cold-melt  electric  steel  in  a 
six-ton  Heroult  electric  furnace  will  be  described  briefly,  as 
being  representative  of  the  majority  of  installations  in  this 
country.  The  process  of  manufacture  may  be  divided  into 
two  periods,  namely,  (1)  melting  and  oxidizing,  and  (2)  re- 
carburizing  and  reducing.  It  appears  paradoxical  to  remove 
carbon  during  one  period  and  to  add  it  at  another,  but  this 
is  necessary  in  order  to  oxidize  the  phosphorus.  Furnaces 
for  reducing  phosphorus  are  lined  with  basic  material,  such 
as  magnesite  or  dolomite.  Limestone  is  charged  into  the  fur- 
nace with  the  scrap.  The  rust  on  the  scrap  furnishes  the 
oxygen,  and  sometimes  ore  or  roll  scale  is  charged  to  augment 
this  supply.  The  slag  formed  oxidizes  the  phosphorus,  which 
then  combines  with  the  lime,  forming  calcium  phosphate.  Car- 
bon, silicon,  manganese,  and  sulphur  are  also  oxidized  to  a 
greater  or  less  extent  by  this  slag. 

As  an  illustration  of  the  furnace  reactions  that  take  place, 
the  following  schedule  is  given,  showing  the  various  stages 


September,  1918 


MACHINERY 


41 


12:20  P.  M. 
3:20  P.  M. 


3:40  P.  M. 


in   the  making  of  a  heat   of  electric   steel.     The  steel   to   be 

made   was  a  high-carbon   chrome  steel   used   for   halls   for   hall 

hearings. 

11:50  A.  M.     Material  charged: 

Boiler  plate   5980   pounds 

Stampings   5991  pounds 

Limestone    700  pounds 

Completed  charging    (current   switched  on». 
Charge  melted  down 

Preliminary  analysis  under  black  slag:     Carbon, 
0.06  per  cent;  silicon,  0.014  per  cent;  sulphur, 
0.032    per    cent;    phosphorus,    0.009    per    cent; 
manganese,  0.08  per  cent. 
The  oxidizing    (black)    slag  is   now   poured    and 
skimmed  off  as  clean  as  possible  to  prevent  re- 
phosphorizing  and  to  permit  adding  carburiz- 
ing    materials.      For    this    purpose    carbon    is 
added  in  the  form  of  powdered  coke,  ground 
electrodes,  or  other  forms  of  pure  carbon.    The 
slagging  off  is  illustrated  in  Fig.  1. 
The  deoxidizing  slag  is  now   formed  by  additions  of  lime, 
coke,  and  fluor-spar  (and  for  some  analyses  ferro-silicon).   The 
slag  changes  from  black  to  white  as  the  metallic  oxides  are 
reduced  by  these  de- 
oxidizing      additions 
and  the  reduced  met- 
als    return     to     the 
bath.     A  good  finish- 
ing   slag    is    creamy 
white,     porous,     and 
viscous.      After     the 
slag    becomes    white, 
some   time    is   neces- 
sary for  the  absorp- 
tion   of    the    sulphur 
in   the   bath   by   the 
slag   to   take   place. 

The  action  of  de- 
sulphurization  in  the 
electric  furnace  is  as 
follows:  After  the 
bath  has  been  oxi- 
dized as  previously 
described,  the  slag 
acts  on  the  metallic 
sulphides,  eliminat- 
ing them  by  forming 
calcium  sulphide, 
which  is  taken  up  by 
the  slag.    The  white 

slag  disintegrates  to  a  powder  when  exposed  to  the  atmosphere 
and  has  a  pronounced  odor  of  acetylene  when  wet.  Further 
additions  of  recarburizing  material  are  added  as  needed  to 
meet  the  analysis.  The  further  reactions  are  shown  by  the 
following: 
3:40  P.  M.     Recarburizing  material   added: 

Ground  electrodes   130  pounds 

Ferro-manganese    25  pounds 

Analysis:     Carbon,    0.75    per   cent;    silicon,    0.011 
per  cent;    sulphur,  0.030   per  cent;    phosphorus. 
0.008  per  cent;   manganese,  0.26  per  cent 
To  form  white  slag  there  was  added: 

Lime    225  pounds 

Powdered  coke   75  pounds 

Fluor-spar    55  pounds 

4:50  P.  M.     Analysis:      Carbon,  0.75   per  cent;    silicon,   0.014 
per  cent;   sulphur,  0.012  per  cent;    phosphorus. 
0.008  per  cent;  manganese,  0.28  per  cent.    (Note 
the  reduction  of  the  sulphur  content.) 
During  the  white  slag  period,  the  following  alloying  addi- 
tions were  made: 

Pig  iron   500  pounds 

Ferro-silicon    80  pounds 

Ferro-manganese    9  pounds 

Six  per  cent  carbon  ferro-chrome 146  pounds 


The  furnace  Is  now  rot  ■.  Inclined  position 

and  the  charge  poured  Into  the  ladle,  from  which.  In  turn,  it 

•tired  Into  mold 
5 :40  P   m      Heat  poured 

Analysis:     Carbon,   >>'.)!   p.-r  cent;    silicon 

cent;  sulphur.  0.014  per  cent;  pfa 

per  cent ;  manj  nt  j  chromium, 

0  to  per  cent 

-t  weight  poured  M.O  per 

Scull   :  ;  per 

Loss 

Total  run. -nt  consumption  for  the  beat,  1706  kilowatt-fa 
or  710  kilowatt  hours  per  ton 

Electric  steel,  because  of  its  density,  should  be  cast  In  in- 
verted molds  with  refractory  hot  tops,  to  prevent  any  possibil- 
ity of  pipage  in  the  body  of  the  ingot,  in  the  further  working 
of  the  ingot,  whether  in  the  rolling  mill  or  forge,  ipedal  pre 

cautions    are    taken    in    the    heating,    in    the    reduction    of    the 
metal,   and   in   the  cooling.      Fig    1  Ilia  >w   the   i' 

are  poured. 

Structure  of  Electric  8teel 

There  is  a  growing  tendency  for  forging  concerns  to  hare 

1  fitted  up  lab 
tories  for  the  exami- 
nation of  the  stnii 
ture  of  the  steel  that 
they  are  using.  This 
tly  a  for- 
ward step  and  points 
the    P  urate 

heat-treatn 
more  satisfactory  re- 
sults.    The   demands 
of    high-power    - 
airplane    engines 
with    weight    well   lu- 
low  three  pound 
horsepower,  and 
light-weight    automo 
biles    all    neces- 
the  use  of  the  proper 
kind    and    weight    of 
steel.     These  results 
can  only  be  obtained 
by   the  use  of  prop- 
erly select 

Some  typical 
photomicrographs  of 
cold-melt  electric 
steel  are  shown  in  Figs.  3  to  5  and  7  to  9.  inclusive.  The  re- 
sults indicated  are  average  and  such  as  can  be  obtained  or 
improved  upon  in  practical  experience.  Figs.  \\  and  4  show 
carbon  tool  steel  of  the  following  analysis:  Carbon.  0  77  per 
cent;  silicon,  0.189  per  cent;  sulphur,  0.019  per  cent;  phos 
phorus,  0.018  per  cent;  manganese,  0.37  per  cent.  Fig.  3  is  a 
view  of  the  steel  in  its  annealed  state  and  shows  the  laminated 
pearlite.  Fig.  4  shows  the  structure  of  the  steel  after  harden- 
ing. The  steel  is  quenched  in  oil  from  a  temperature  oi 
degrees  F.     Martensite  is  visible  at  a  higher  magnification 

Figs.  5  and  7  show  chrome-vanadium  steel  of  the  following 
analysis:  Carbon.  0.37  per  cent:  silicon.  0.16  per  cent:  sulphur. 
0.021  per  cent:  phosphorus.  0.01  per  cent:  manganese,  0.(1  per 
cent;  chromium,  0.89  per  cent;  vanadium.  0.16  per  cent  The 
view  of  the  annealed  steel,  Pig.  •">.  shows  the  small  grain 
and  the  uniform  distribution  of  the  ferrite  and  pearlite  The 
structure  of  the  hardened   steel,   Fig.   7.   is   martensit ic. 

Figs.  8  and  9  show  chrome  steel  for  ball  bearing  ra  es  This 
steel  contains  1.07  per  cent  carbon.  0.22]  per  cent  silicon 
per  cent  sulphur.  0.017  per  cent  phosphorus.  o.4i  per  cent  man- 
ganese, 1.30  per  cent  chromium.  The  view.  Fig.  S.  of  the  an- 
nealed steel  shows  the  moderate  size  of  grain  and  the  uniform 
distribution  of  the  ferrite  and  pearlite.  The  hardened  steel. 
Fig.  9.  is  of  martensitlc  structure  and  very   uniform 

The   toughness   of   chrome-vanadium   cold-melt    electric   steel 
is  indicated  by  the  distorted  pieces  shown  in   Fig    6.     The  rod 


Fig.    2.     Electric   Steel   being   poured   into   Ingots 
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Fig.    3.     Annealed    Carbon    Tool    Steel 


Fig.   4.    Hardened  Carbon  Tool  Steel 


Fig.    5.     Annealed    Chrome-vanadium    Steel 


at  the  Left,  which  is  1%  Inch  in  diameter,  has  been  bent  while 
cold  without  cracking,  and  the  airplane  engine  connecting-rod 
at  the  righl  has  been  twisted  through  an  angle  of  over  180 
degrees  without  any  sign  of  failure. 

No  attempt  has  been  made  to  compare  at  length  the  rela- 
tive merits  of  open-hearth  and  electric  steel.  The  writer  does 
not  believe  that  such  a  comparison  is  necessary,  because  re- 
sults in  service,  day  in  and 
day  out,  have  thoroughly  es- 
tablished the  superiority  of 
electric  steel.  Individual  lab- 
oratory tests  do  not  always 
square  with  results  in  the 
field — but  it  is  the  latter  that 
are  wanted.  One  forger  ex- 
pressed his  experience  tersely 
as  follows:  "We  can  get 
physical  properties  much 
easier  with  electric  steel." 
Ten  years  of  experience  in 
this  country  and  in  Europe 
indicate  that  electric  steel  in 
its  natural  qualities  is  equal 
to  crucible  steel  and  superior 
to  the  steel  ordinarily  made 
in  the  open-hearth  furnace. 
The  rare  purity  of  the  heat 
derived  from  the  electric  arc, 
combined  with  definite  con- 
trol of  the  slag  in  a  neutral 
atmosphere,  explain,  in  part, 
the  superiority  of  electric 
steel.  Commenting  on  this  recently,  Dr.  H.  M.  Howe  stated 
that  in  the  open-hearth  process  you  have  such  atmosphere  and 
slag  as  you  can  get,  and  in  the  electric  you  have  such  at- 
mosphere and  slag  conditions  as  you  desire. 

The  ultimate  consumer,  in  a  large  measure,  is  the  court  of 
last  resort,  determining  what,  steels  shall  be  used  in  the  manu- 
facture  of   his   product.     It   is   the   ultimate   consumer   who 


Fig.   6. 


realizes  that  the  best  materials  obtainable  are  none  too  good, 
and  the  drop-forger,  knowing  this  and  that  the  difference  in 
cost  of  steels  is  small  compared  with  the  labor,  forging  equip- 
ment, and  after  expense  put  upon  forgings,  finds  that  it  is 
economy  to  use  high-grade  electric  steel. 

*  *     * 

The  Ordnance  Department  has  revised  the  specifications  for- 
merly issued  for  steel  cast- 
ings in  a  manner  that  will 
materially  aid  in  the  rapidity 
of  manufacture  of  war  ma- 
terials and  increase  the  out- 
put of  open-hearth  and  con- 
verter foundries.  The  speci- 
fications cover  three  classes 
of  steel  castings  known  as 
Nos.  1,  2,  and  3.  Steel  cast- 
tings  No.  1  must  have  an 
elastic  limit  of  27,000  pounds 
per  square  inch;  a  tensile 
strength  of  60,000  pounds  per 
square  inch;  an  elongation  of 
22  per  cent;  and  a  contrac- 
tion of  area  of  30  per  cent. 
Steel  castings  No.  2  must 
have  an  elastic  limit  of 
32,500  pounds  per  square 
inch ;  a  tensile  strength  of 
70,000  pounds  per  square 
inch;  an  elongation  of  18  per 
cent;  and  a  contraction  of 
area  of  25  per  cent.  Steel 
castings  No.  3  must  have  an  elastic  limit  of  42,000  pounds  per 
square  inch;  a  tensile  strength  of  80,000  pounds  per  square 
inch;  an  elongation  of  15  per  cent;  and  a  contraction  of  area 
of  20  per  cent. 

*  *     * 

The  price  of  platinum  has  increased  from  $14.40  an  ounce, 
in  1898,  to  $105  in  the  present  year. 


Illustrating  what   Chrome-vanadium  Cold-melt  Electric   Steel  wUl 
withstand  without  cracking 


■ -  V,  ■ 


Fig.    7.     Hardened    Chrome-vanadium 
showing  Martensitic  Structure 


Fig.    8.     Annealed   Chrome   Steel  for   Ball 
Bearing  Eaces,  Brinell  Test  174 


Fig.    9.     Hardened   Chrome    Steel   for   Ball 
Bearing  Races,  Brinell  Test  680 
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MANAGEMENT  OF  A  CARBURIZING  PLANT 

11Y    O.    1>      I.ANIiHTHO'l  II  I 

In  the  December  number  of  M.\<  ihm.ky,  on  page  829,  was 
published  a  description  of  a  well-arranged  carburizing  plant 
The  system  of  operating  this  plant  is  equally  Interesting, 
especially  as  a  plant  of  this  kind  often  is  run  on  a  hit  or-miss 
principle.  In  considering  how  this  plant  could  be  run  to  the 
best  advantage,  the  functional  system  was  chosen.  All  over- 
lapping of  duties,  authority,  and  so  forth,  was  done  away  with 
by    using    only    the    primary    requisites    of    manufacturing, 
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Fig.    1.     Organization   of   Carburizing   Plant 

namely,  conceiving,  making,  and  examining;  or,  in  other 
words,  having  only  three  divisions,  planning,  production, 
and  inspection.  To  provide  the  departments  thus  formed 
with  a  court  of  appeal,  they  were  grouped  under  the  works 
manager.  In  Fig.  1  is  shown  graphically  the  system  of  or- 
ganization in  the  plant  under  consideration. 

Probably  no  work  is  as  hard  to  systematize  as  carburizing, 
owing  to  the  fact  that  in  most  cases  the  foremen  have  grown 
up  with  the  work,  and  hence  resent  having  outsiders  try  to 
standardize  their  practice.  To  establish  the  department  on  a 
functional  basis,  it  was  necessary  to  obtain  records  of  the 
methods  of  packing,  the  compound,  time,  and  so  forth.  These 
records  were  placed  on  cards  5  by  8  inches,  arranged  as  shown 
in  Fig.  2,  and  then  standardized.  To  do  this,  it  was  necessary 
first  of  all  to  find  how  much  work  could  be  packed  in  a  pot, 
so  one  was  packed  and  the  quantity  thus  determined.  As  the 
pots  and  furnaces  were  already  designed  to  suit  the  work,  no 
change  had  to  be  made  in  them;  but  if  this  had  not  been  the 
case,  that  would  have  been  the  next  step  to  take. 

Next  the  compound  was  considered.  As  most  of  the  mix- 
tures sold  by  reliable  dealers  are  about'the  same,  the  principal 
requirements  considered  were:  lightness,  as  the  lighter  is 
the  cheaper  when  bought  by  weight;   porosity,  to  allow  quick 
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Fig.   2.    Records  of  Packing,   Compound,   Time,   etc. 

heating;  mechanical  strength;  and  good  lasting  qualities.  A 
carburizing  depth  of  0.025  to  0.035  inch  was  decided  as  suffi- 
cient for  a  light  case,  and  from  0.045  to  0.055  inch  for  heavy 
work. 

Frequently  the  temperatures  used  were  found  to  be  wrong; 
hence  these  had  to  be  considered  more  or  less  from  the  theo- 
retical standpoint  and  checked  by  practice.  The  carburizing 
temperature  of  the  furnace  for  each  sized  pot  was  checked 
by  inserting  the  fire  end  of  a  pyrometer  in  a  hole  in  the  po1 
packed  as  usual  and  then  finding  the  furnace  temperature 
necessary  to  bring  this  end  up  to  carburizing  heat. 

To  determine  the  time  required  for  the  operation,  the  fur- 
nace factor  for  each  pot  had  to  be  obtained.  By  the  "furnace 
factor"  is  meant  the  time  required  to  start  carburizing  for  any 


given  pot  at  ■  given  temperature  in  ■  iss  of  fur: 

termlned  above     Toil  time  iriM  change  with  the  ciaBs 

of   work   and    Other    variables,    hut   alter   making   a    number   of 

an  average  result  may  be  obtained  that  can  be  need  as  a 
standard     Fox  any  given  depth 

only  to  add  an  additional  time  to  this  furnace  factor.      V. 
ever   it    bj   necessary   to   reheat  the   work   in  order  to   im; 

the  case  or  >  ore,  It  bai  been  found  best  to  b  iting 

scheduled,  for  this  keeps  the  system  working  smooth. 
the  quenching  medium   must   he   standardized.      In   doing  this, 
where  oil  is  used,  the  oil  must  he  kept  at  a  constant  sp- 
gravity  and  at  a  temperature  of  from  T'J  to  ' 

As  soon  as  this  information  was  standardized  and  the 
record  cards  rewritten,  the  planning  department  began  to 
use  the  cards  when  scheduling  the  work.  All  work  is  dell 
in  lots  to  the  receiving  room,  where  it  is  weighed  and  signed 
for;  these  weights  are  then  used  in  figuring  pay  on  the  previous 
piece-rate  Job.  It  has  been  found  necessary  to  split  up  these 
lots  into  smaller  batches  for  the  packing  room,  the  size  of 
which  was  determined  by  the  amount  required  for  a  heat, 
which  had  been  previously  ascertained  and  recorded.  With 
each  batch  is  sent  a  card  that  designates  the  pots,  compound, 
heats,  etc.,  that  are  to  be  used.  These  cards,  one  of  which  is 
shown  in  Fig.  3,  are  enclosed  in  a  small  flat  cloth  case  with  a 
celluloid  front,  which  keeps  them  clean.  They  are  filled  In 
by  the  heater  when  the  heat  is  charged  into  the  furnace,  also 
noting  any  variation  in  the  time  from  that  scheduled,  and  the 
inspector  notes  the  time  at  which  he  gives  permission  for  the 
heat  to  be  pulled,  when  this  does  not  check  with  the  given 
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Fig    3.     Record  Cards   that   accompany  Work 

time  of  pulling.  In  the  spaces  for  test,  the  inspector  notes 
whether  the  work  is  properly  treated  or  not.  The  finished 
work,  on  reaching  the  final  inspection,  is  held  until  all  the 
batches  have  been  completed  and  the  entire  lot  is  sent  out 
together.  In  case  any  work  is  spoiled,  it  is  rerouted  by  the 
planning  department  after  a  consultation  with  the  metallurgist 
in  regard  to  its  proper  treatment. 

•  •     • 

LIQUID    OXYGEN   AS    AN   EXPLOSIVE 

The  scarcity  of  substances  commonly  used  in  the  manufac- 
ture of  explosives  has  caused  a  revival  of  the  use  of  liquid 
oxygen  in  connection  with  carbonaceous  substances  to  produce 
an  adequate  substitute  for  dynamite.  Various  carbonaceous 
materials  are  placed  in  a  cheesecloth  container,  together  with 
a  detonator.  The  cartridge  is  then  dipped  into  liquid  oxygen, 
completely  and  instantaneously  oxidizing  the  carbon  and 
ing  detonation.  While  the  best  grade  of  oxygen  at  present  con- 
tains but  55  per  cent  of  that  element,  a  strength  equal  to 
40  per  cent  dynamite  Is  thus  obtained.  The  efficiency  of  this 
explosive,  which  is  said  to  be  used  extensively  in  Germany  for 
blasting  coal  in  the  mines,  is  claimed  to  be  equivalent  to 
dynamite  at    12   cents  per   pound. 

•  •     • 

For    every    Ford    car    manufactured,    waste    material    valued 
at  four  dollars  is  produced.     In  addition  to  the  cast-iron  bor- 
and  sheet-Steel  clippings  used  in  the  foundries,  the  scrap 
material  produced  last  year  was  sold  for  $3,000,000. 
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ARRANUEMENT    KOR    WINDING    CABLE    USED    IN    MAKING    LEAD    BALLS    EOR   8HRAPNEL  SHELLS 

1IY    DONALD    A      IIAKKK  > 
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Fig.    1.     General   Assembly   of   Winding   Mechanism 


IN  the  manufacture  of  shrapnel  shells,  millions  of  lead  balls 
are  used,  each  shrapnel  containing  several  hundred.  These 
balls  are  about  one-half  inch  in  diameter,  and  several  differ- 
ent methods  are  used  in  making  them.  Some  firms  are  casting 
them  in  molds  which  cast  several  hundred  at  a  time,  while 
others  are  making  them  from  cable,  drawn  to  the  right  diam- 
eter and  then  run  through  punch  press  dies  which  swage  them 
out  to  the  shape  desired.  It  is  the  latter  method  which  will 
be  described  in  this  article. 

The  lead  is  purchased  in  pigs  of  the  usual  shape.  These 
pigs  are  charged  into  big  melting  pots  and,  after  being  melted, 
are  run  into  iron  molds  and  recast  into  ingots  four  or  five 
inches  in  diameter  and  about  eighteen  inches  long.  These 
molds  are  water-jacketed  and  cool  the  lead  rapidly.  As  soon 
as  they  are  cool  they  are  ejected  from  the  molds  and  taken 
to  a  furnace  next  to  an  extrusion  press,  and  as  they  roll 
through  it  they  are  warmed  up  but  not  so  much  that  a  man 
with  gloves  on  cannot  handle  them.  From  the  furnace  they 
are  placed  in  the  lower  die  of  the  hydraulic  extrusion  press. 
Then  as  the  operator  pumps  up  the  lower  ram  of  the  press  the 
ingot  is  forced  against  the  four  dies  which  are  held  in  the 
upper  member  of  the  press;  these  dies  are  simple  button  dies, 
with  holes  through  them  of  the  same  size  as  the  cable  which  is 
to  be  made.  The  continued  upward  movement  of  the  press  ram 
forces  the  lead  to  flow  through  these  holes  and  so  forms  the 
cable.  It  may  be  interesting  to  note  that  the  great  pressure 
used  and  the  friction  produced  generate  sufficient  heat  to  prac- 
tically melt  and  fuse  the  metal  of  one  ingot  into  the  next  one, 
so  that  no  matter  how  many  ingots  are  run  through  the  press 
there  is  no  break  in  the  cable.  In  some  cases  where  the  presses 
are  run  too  fast  or  where  the  ingots  are  too  hot  before  being 
put  into  the  press,  the  metal  seems  to  be  in  a  melted  condi- 
tion when  it  flows  through  the  dies.  The  effect  of  this  can  be 
seen  on  the  finished  ca"ble  in  the  form  of  raised  blisters  or  lumps. 

After  the  metal  is  extruded 
from  the  dies,  it  is  carried  up 
through  the  press  and  over  a 
series  of  grooved  pulleys  at 
the  top  of  the  press.  This  is 
plainly  shown  by  the  illustra- 
tion Fig.  1.  In  ordinary  prac- 
tice it  is  then  carried  over  a 
set  of  rollers  and  down  to  the 
reels,  on  which  it  is  wound 
by  hand.  This  necessitates 
employing  one  man  to  a  reel, 
and  is  both  a  slow  and  tedi- 
ous job.  To  overcome  this 
and  at  the  same  time  to  ob- 
tain a  more  uniform  winding 


'Address:   Care  of  Service  Engineer- 
2.",  Church  St..  New  York  City. 


Fig.    2.     Assembly 


than  was  possible  by  hand,  the  mechanism  about  to  be  de- 
scribed was  designed,  which  put  the  operation  of  winding 
in  the  hands  of  the  press  operators,  only  employing  other  labor 
to  remove  and  replace  reels  and  to  see  that  the  cable  was 
attached  to  the  reels  properly  at  the  beginning.  Two  men  were 
sufficient  for  this  work,  where  sixteen  men  were  formerly  re- 
quired, as  the  installation  consisted  of  four  extrusion  presses. 
and  the  reel  stands  held  thirty-two  reels,  sixteen  reels  being 
wound  while  the  other  sixteen  were  being  changed. 

The  assembly  views  will  give  a  good  general  idea  of  the  lay- 
out of  the  winding  frames  and  their  relation  to  the  extrusion 
presses.  The  framework  A  is  made  of  wood.  The  frame  which 
carries  the  cast-iron  bearings  C  on  which  the  reels  rest  is 
made  just  high  enough  so  that  when  the  reels  are  rolled  along 
on  the  floor  the  piece  of  pipe  B  which  passes  through  the  cen- 
ter of  the  reels  and  is  used  to  carry  them  will  just  clear  the 
floor.  It  will  be  noted  that  the  bearings  are  tapered  down  to 
meet  the  woodwork,  thus  making  it  easy  to  roll  the  reel  up 
and  into  the  bearing,  where  it  will  remain  of  its  own  weight. 
In  constructing  an  automatic  winding  device,  the  following 
factors  had  to  be  taken  into  consideration:  First,  it  was  found 
by  experiment  that  a  pull  exceeding  fifty  or  sixty  pounds  would 
stretch  the  cable  at  the  point  where  it  first  left  the  dies  in  a 
heated  state,  and  this  would  reduce  it  in  diameter.  Second, 
on  account  of  slight  variations  in  the  sizes  of  the  dies  or  of 
their  smoothness  or  other  causes,  the  flow  of  the  cable  was  not 
uniform,  and  in  consequence  the  reels  had  to  revolve  at  differ- 
ent speeds  in  order  to  keep  the  slack  out  of  the  cables. 

These  conditions  were  met  in  the  following  manner:  The 
drive  for  each  set  of  rolls  was  through  a  friction  device  shown 
at  D,  Fig.  1,  which  was  set  to  give  the  maximum  tension  on 
the  cable.  Each  set  of  eight  rolls  was  driven  by  four  of  these 
frictions,  and  the  frictions,  in  turn,  were  driven  from  one 
main  drive  shaft  E.    The  construction  of  the  friction  drive  is 

shown  in  Fig.  2.  The  main 
drive  shaft  E  is  driven  at  a 
constant  speed,  which  is  just 
a  little  faster  than  the  great- 
est speed  at  which  it  is  re- 
quired to  drive  the  reels. 
This  arrangement,  then,  took 
care  of  both  the  tension  on 
the  cable  and  any  variation 
in  the  feed  of  the  cable  to 
the  reels. 

The  mechanism  for  con- 
trolling the  laying  of  the 
cable  uniformly  on  the  reels 
was  a  simple  matter,  as  it 
was  patterned  after  the  bob- 
bin winders  which  are  in  com- 
of  Friction  Drive  mon    use    on    some    types    of 
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sewing  machines,  the  only  essential  difference  being  In  tin- 
employment  of  a  drum  cam   F,   Fig.   1,   in   place  of  the  usual 
heart-shaped    cam.      The    drive    lor    lliis    is    taken    from    the 
shaft  E,  which  is  used  to  drive  the  reels,  a  set  of  h> 
at  Q  being  placed  beyond  the  friction  device  driving  a   vertical 
shaft  //,  as  shown.     At  the  top  of  shaft  //  is  a  worm  and  worm 
gear,  as  shown   in  Fig.   3  at  /,   which   drives   the  camshaft    ./ 
The  worm  and  worm-gear  were  used  on  account  of  the  rednc 
tion    which    was    required,    this    reduction    being    64    to    1,    as 
thirty-two  strands  of  cable  could  be  laid  on  the  width  of  the 
drum   wound    in   one   direction,   and   thirty  two    wound    in   the 
other  direction,  making  the  winding  two  strands  deep. 

It  was  necessary  on  starting  the  cable  to  have  the  arm  which 
controlled  the  laying  of  the  cable  in  the  proper  position  at 
the  side  of  the  drum  to  which  the  cable  was  attached,  and  as 
it  was  known  that  these  arms  might  be  at  any  point  in  the 
length  of  their  stroke  at  the  time  it  was  necessary  to  change 
drums,  some  means  had  to  be  provided  for  adjusting  them. 
Assuming  that  it  was  impossible  to  throw  the  lever  K,  Fig.  1, 
either  one  way  or  the  other  by  hand,  a  sprocket  wheel  /,  and 
chain  M  were  incorporated,  the  sprocket  wheel  being  perma- 
nently connected  to  the  camshaft  J  and  being  driven  by  the 
worm-wheel  A'.  Fig.  3,  which 
is  a  free  fit  on  the  camshaft 
through  a  ratchet  which 
drives  the  sprocket  and  cam- 
shaft in  one  direction  only. 
Adjustment  of  the  cam  and  of 
the  reeling  arm  was  made  by 
pulling  on  chain  M,  which 
passed  over  the  sprocket,  the 
sprocket  being  turned  in  a  di- 
rection that  would  release  the 
ratchet.  This  chain  was  later 
discarded,  as  it  was  found 
possible,  by  reaching  up  and 
taking  hold  of  the  reeling 
arm,  to  shift  it  to  the  desired 
position  by  first  moving  it  in 
a  direction  which  would  re 
lease  the  ratchet. 

The  ratchet  mechanism,  as 
well  as  the  worm  and  worm- 
gear  for  driving  the  cam- 
shaft, are  shown  in  Fig.  3  and 
are  clear  enough  to  need  no 
further  description.  The  as- 
sembly drawing  Fig.  2  shows 
the  reel-driving  friction  mech- 
anism and  the  method  of  con- 
necting to  the  reel  shafts,  these  being  nothing  more  than 
tubing.  The  belt  drive  shown  in  Fig.  1,  which  has  a  tight  and 
loose  pulley  to  provide  for  starting  and  stopping  the  machine, 
was  replaced  by  a  motor  drive,  which  proved  more  satisfactory. 
With  the  motor  drive  arrangement  the  press  operator  could 
start  or  stop  the  machine  at  will  by  means  of  a  conveniently 
located  switch.  Fig.  2  shows  a  housing  of  cast  iron,  which  is 
bolted  over  the  wooden  framework  of  the  reel  frame.  The 
drive  shaft  H  has  its  bearings  in  this  housing.  This  housing 
also  encloses  the  main  drive  worm  on  shaft  E,  which  drives 
the  worm-gear  0.  The  latter  is  a  running  fit  on  the  reel  drive 
shaft  X.  Carried  on  the  same  shaft  is  the  drum  P,  which  has 
a  number  of  holes  in  it,  one  end  of  these  holes  being  tapped 
to  receive  short  screws  Q.  which  are  of  large  diameter,  while 
into  the  other  side  are  placed  heavy  coil  springs  R,  and  on 
top  of  the  springs,  disks  of  fiber,  rawhide,  or  other  material. 
as  shown  at  Y.  At  T  is  a  hardened  and  ground  collar,  which 
is  pinned  to  the  shaft,  while  at  U  is  a  split  nut,  held  together 
with  screws  as  shown;  these  parts,  with  the  plate  8,  which 
is  screwed  fast  to  the  worm-gear  and  is  polished  on  the  side 
next  to  the  drum,  constitute  the  friction.  The  springs  in  the 
drum  are  first  adjusted  to  hold  each  of  the  friction  disks  at  a 
uniform  tension,  and  the  split  nut  provides  for  making  any 
further  adjustment  or  taking  up  wear.  As  the  drum  P  is  keyed 
to  the  drum-driving  shaft,  it  is  driven  by  the  worm-gear  when 
.sufficient  friction  is  set  up  between  the  small  fiber  disks  con- 


Fig.   3.     Assembly   of   Driving  Mechanism   for   Winding   Cam 


talned  in  the  drum  ami  the  larger  disk  which  i«  fa 
the  worm-gear.    The  two  bevel  gear-  shown  are  i 
to  drive  the  cable-laying  cam  mechanism  overhead  thi 
rertlcal  ihafl  //     The  method  ol  attaching 

the    driving    mechanism    is    shown    at     I     and    U  ,    at;  I 

enongb  to  Deed  no  description 

With    a   mechanism   Ol    this   kind,   the   control   of   tl. 

ictlcally  in  the  hands  ol  the  pre-.-  operator,  and  i 
age  of  cable   while  in   the   |,;  winding,   whi 

frequent  oc<  urrence  when  being  hand  wound  on 

operator!  taking  up  the  slack   with  a  Jerk. 

Inated.    Bui  the  gi  ■  • .  in  in  th< 

of  operators  required  for  ea<  h  prt 

•    •    • 

STRENGTH  OF  WELD  IN  WROUGHT-IRON  PIPE 

Welded    wrought    iron    or    steel 
bydrostatii     test   before  it  leaves   the   mill.      For 
standard    weight    pipe    a    pre  i '■".'»    to    LOOO    pOttndi    DOT 

square  inch  is  applied;  but  as  the  bydi  renly 

applied    bursting    load    of    short    duration,    it    do 

against  the  splitting  of  the  pipe  at  the  weld  under  torsional, 

tig.  or  oompree 
es  encountered    in 
of    cutting,    thn 
ing.  and  Installing 
suit,   the   strength 
ability  of  the  weld 

open    t" 
new    pipe    may    show    a    ten- 
dency to  split   under  str 
apparently    much     below     the 
hydrostatic-       test 
When  the  pipe  is  well   made 
from    a    good    grade      :    mate- 
rial,  the   pen  entagi 
failures  should   be   negligible, 
although  they  may  not  be  en- 
tirely  avoidable  •■••lded 
pipe  should    be  J   re- 
liable. 

A  series  of  Battening 
on    pipe    thai    bad 
jected  to  mill   test-- 
made    by    Edward    A     Klages. 
Of    the    University     ol     Pitt* 
burg.      Out    of    160    . 
pipe    of    various    six*  i.    both 
butt-welded     and 

i   at    varying   angl< 


the  vertically   applied   pressure,   only    1^'..    pel   cent    began   to 
fail  at  the  weld.    The  results  of  the  tests  led  to  the  conclusion 
that   the    weld    in    genuine    wrought-iron    pipe    Is    at    lea 
strong    as    the    body    metal    for    I    like    application 
This  was  shown  also  by   the  fact   that   the  position  of  the   w.-ld 
with    respect    to    the    applied    load    in    Battening  1    UO 

influence  upon  the  location  of  the  place  of  initial   failure 

•     *     • 

SUCCESSFUL  TRAINING  OF  UNSKILLED  MEN 
FOR  MECHANICAL  WORK 

The  following  specific  Instances  of  manufacturers  "h'<  have 

1 D    BUCCeBSfu]    in    training    their    own    help    for    urgent    war 

work  will  prove  of  interest  The  Curtis  Aeroplane  &  V 
Corporation  in  seven  weeks,  by  means  of  a  training  room.  In- 
structed hundreds  of  skilled  workers  so  that  they  became 
superior  to  the  regular  skilled  help.  It  was  also  found  that 
the  labor  turnover,  running  into  thousands  annually,  b. 
an  unimportant  factor.  Women  workers  in  the  training  room, 
when  properly  taught,  are  able  to  splice  cables  in  forty-eight 
minutes  work  that  formerly  required  one  hour  when  done' 
by  the  regular  presumably  skilled  force.  The  Lincoln  Motor 
Co.  needed  three  hundred  workers  on  airplane  work  and. 
unable  to  secure  men.  put  in  a  training  room  for  women  and 
has  found  them,  when  properly  trained,  suitable  fOT  many 
classes   of   difficult    machine   work. 
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SET   OK    DIES    KOK    I'KRKORMINU   SEQUENCE   OK  OPERATIONS  UNDER   POWER   PRESS 


Fig:.   1. 


IN  the  manufacture  of  a  great  variety  of  metal  products, 
examples  are  to  bo  found  where  Important  savings  in  the 
oosl  of  production  have  been  effected  through  the  de- 
velopment Of  suitable  dies  [or  producing  parts  under  the 
power  press,  Instead  of  making  them  by  some  combination 
of  machining  methods.  For  performing  those  manufacturing 
operations  on  which  it  can  be  employed,  the  great  advantage 
Of  the  power  press  is  the  rapidity  witli  which  it  turns  out  the 
work  A  good 
example  of  t  h  e 
savings  w  li  i  C  h 
are  made  possi- 
ble through  t  h  e 
a  p  p  1  i  cation  of 
properly  designed 
punches  and  dies 
Is  seen  in  the 
case  of  a  wind- 
er for  a  tape 
measure,  which 
is  shown  a  t  A 
in  Fig.  1.  The 
shell  for  this 
winder  was  for- 
merly drawn  up 
under  a  power 
press,  but  after 
this  had  been  done  the  boss  a  for  the  bearing,  stem  b  to  which 
the  end  of  the  tape  measure  is  fastened,  and  lugs  to  secure  the 
pivoted  crank  c,  were  produced  independently  and  soldered  onto 
the  shell.  By  this  method,  the  cost  was  much  greater  than 
it  would  have  been  if  the  complete  part  could  have  been  pro- 
duced under  the  power  press. 

The  problem  of  developing  a  set  of  dies  for  producing  this 
part  was  submitted  to  the  Nelson  Tool  Co.,  Inc.,  781-783  E. 
142nd  St.,  New  York  City,  with  the  result  that  provision  was 
made  for  producing  the  complete  winder — except  the  crank — 
under  the  power  press,  by  a  sequence  of 
six  operations.    The  first  step  is  to  draw 
up  a  cup  B  from  sheet  brass,  which  is 
done  in  a  simple  drawing  die.    After  this 
operation   has  been  completed,  the  next 
step   is   to   "head   up"   the   work,   or,   in 
other  words,  produce  a  flange  around  the 
top  of  the  cup  in  order  to  bring  the  piece 
to  the  condition  shown  at  C.    In  this  con- 
nection attention  is  called  to  the  fact  that 
the  upper  surface  of  this  flange  is  beveled 
off  so  that  the  surface  will  be  smooth  and 
without  a  sharp  edge.     The  die  used  for 
this   operation   is   shown   in  Fig.   2,  and 
this  illustration  clearly  shows  the  way  in 
which    the    heading    operation    is    per- 
formed.    At  each  side  of  this  die  there 
are  shown  shells  B  and  C,  which  corre- 
spond to  the  shells  marked  with  the  same 
letters  in  Fig.  1;    and  these  shells  indi- 
cate the  condition  of  the  work  before  and 
after  it  has  passed  through  the  die  shown 
in  Fig.  2.     A  better  idea  of  the  way  in 
which  this  operation  is  performed  will  be 
obtained  from  Fig.  3,  which  shows  a  cross- 
sectional  view  of  the  die.    It  will  be  seen 
that  shell  B  is  dropped  over  inner  sec- 
tion D  of  the  die,  and  that  outer  die  sec- 
tion E  is  counterbored   at  F  to  receive 
the  lower  part  of  shell  B  when  stripper  G 
is  pushed  down  into  a  socket  at  the  top  of 
inner  die  section  D.     This  inner  die  section 
D  is  then  caused  to  slide  down  through 
the  outer  section  E  of  the  die  as  a  result 
of  pressure  applied  by  the  punch  H,  Fig.  2. 


Old  Style  of  Tape-measure   Winding-   Drum   is   shown   at   A;    B,    C,    D,    E,    F,    and   G   show 
Successive  Steps  in  making  Improved  Type  of  Drum  in  Power  Press 


Itelow  the  die,  it  will  bo  seen  that  there  are  two  compression 
springs  /  and  ./,  which  are  provided  for  pushing  up  the  inner 
die  section  I)  and  stripper  '-'.  respectively,  while  the  punch 
is  making  its  upward  stroke.  Three  pins  K,  Pig.  :'.,  transmit 
the  pressure  of  spring  /  to  inner  die  section  D,  and  three  pins  L 
transmit  pressure  from  spring  ./  to  stripper  G,  It  will  be 
apparent  that  spring  /  applies  its  pressure  against  collar  M, 
which  engages  the  lower  ends  of  pins  K,  while  spring  J  applies 

its  pressure  to  col- 
lar N,  which  la  a 
sliding    fit    inside 
of    collar    M    and 
engages  the  lower 
ends    of    pins    L. 
By  making  collar 
N  somewhat  long- 
er than  collar  M, 
outer  spring  I  fits 
over    the    end    of 
collar    N,     which 
serves  as  a  pilot 
to  keep  this  spring 
in  the  desired  po- 
sition.   It  will,  of 
course,   be  appar- 
ent that  in  opera- 
tion inner  die  sec- 
tion D  is  pushed  down  until  shell  B  reaches  the  bottom  of 
counterbore  F  in  outer  die  section  E.    During  this  time,  pres- 
sure applied  by  spring  I  prevents  shell  B  from  slipping.  When 
the  edge  of  the  shell  has  reached  the  bottom  of  counterbore  F 
in  the  die,  further  downward  travel  of  the  punch  results  in 
pressing  stripper  G  down  into  the  pocket  at  the  top  of  die 
section  D,  but  as  the  work  can  no  longer  continue  its  down- 
ward  movement,   because   it  has  reached   the  bottom   of  the 
counterbore  in   the  outer  die  section,   this   downward  move- 
ment of  the  stripper  results  in  expanding  the  top  of  shell  B 
to  produce  the  desired  flange  or  head  on 
the  work.     It  will  be  seen  in  Fig.  2  that 
a  pocket  0  is  provided  in  punch  H,  in 
which  the  top  surface  of  the  flange  on  the 
work   is   formed   to   give   it   the   desired 
bevel;  to  which  reference  has  been  made. 
Referring  again   to  Fig.   1,  it  will   be 
seen  that  the  next  step  in  the  sequence 
of  operations  is  to  take  shell  C  as  it  comes 
from  the  die  shown  in  Figs.  2  and  3,  and 
perform  an  operation  to  bring  the  work  to 
the  condition  shown  at  D.    This  consists 
of  stamping  hole  d,  piercing  hole  e,  punch- 
ing hole  /,  and  piercing  holes  g  and  h. 
The  compound  die  used  for  this  operation 
is  shown  in  Fig.  4,  and  in  this  illustra- 
tion   different    members    of    the    die    for 
piercing  and  punching  the  various  holes 
in  the  work   are  lettered   to   correspond 
with  the  lettering  on  part  D  in  Fig.   1. 
The  work  is  shown  at  C  and  D  in  Fig.  4 
before  and  after  performing  the  operation 
in  this  die.    It  will  be  apparent  that  this 
is  the  usual  compound  die  construction, 
with  pilots  A  and  B  provided  on  the  upper 
die    section   to   maintain    it   in    accurate 
alignment  with  the  lower  member  of  the 
die.    The  work  is  dropped  into  the  pocket 
in  the  lower  die  member,  and  when  the 
ram  of  the  press  descends,  holder  E  that 
carries  punches  d,  e,  f,  g,  and  h  in  the 
upper  die  slides  back  against  spring  pres- 
sure, allowing  these  punches  to  perform 
the  desired  piercing  and  punching  opera- 
tions on  the  work. 


Fig.  2.    Punch  and  Die  used  for  forming 
Head  or  Flange  on  Shell 
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The  purpose  of  the  preced- 
ing operation  will  be  better 
understood  after  describing 
the  work  done  by  the  next 
die,  shown  in  Fig.  5,  which  is 
used  in  the  production  of  this 
piece.  Conforming  with  the 
procedure  followed  in  describ- 
ing the  previous  tools,  the 
work  is  shown  at  D  and  E  be- 
fore and  after  the  perform- 
ance of  the  operation  by  the 
tool  shown  in  this  illustra- 
tion, and  the  reference  letters 
correspond  with  the  letters 
on  the  work  shown  in  Pig.  1. 
It  will  be  seen  that  the  opera- 
tion performed  by  this  die 
consists  of  turning  up  two 
small  lugs  i  and  ;',  and  draw- 
ing down  the  metal  around 
the  small  central  hole  in  the 
work  to  form  a  cylindrical 
shell  or  bushing.  To  main- 
tain accurate  alignment,  the 
upper  die  member  is  piloted 
into  the  lower  section  of  the 
die;  and  in  performing  the 
operation,  shell  D  is  dropped 
over  die  section  A,  on  which 
it  is  located  in  the  desired 
position  by  means  of  pilot  B. 
which  enters  hole  d  in  the 
work.     When   the   upper   die 


<¥-~-^ 


JS 


.     B 


h!l-T!M}*l    -   k 


-TJ 


OZJ 


Fig.  3.     Cross-sectional  View  of  Die  shown  in  Fig.   2,   illustrating:  Method 
of   Operation 


section  descends,  pressure  applied  to  holder  A  results  in  de- 
pressing the  holder  so  that  punch  C  rises  sufficiently  to  turn 
up  lugs  i  and  j  on  work  E.  Punch  F  also  raises  the  little 
boss  k  on  the  work,  which  will  be  seen  between  the  two  lugs  i 
and  ;'.  Punch  G  carried  by  the  upper  die-plate  enters  the  small 
hole  at  the  center  of  work  D  and  draws  down  a  cylindrical 
shell  or  bushing.    It  will,  of  course,  be  apparent  that  punch  G 


works    in    oonjanctlon    with 

die  //  The  two  Hmall  lugs  i 
ami  ;  are  raised  on  the  work 
to  provide  bearings  for  the 
pivot  of  the  swinging  crank 
on  the  tape  measure  that  is 
used  for  winding  up  the 
while  the  Hhell  drawn 
from  the  small  Motor  bole 
forms  the  bearing  for  the 
main     spindle     of     the     tape 

■ 
ing    the    winder    in    place    on 
this 

The  final  operation  Ini 
in  the  production  of  this  I 
measure  winder  is  performed 
by   the   duplex   die   shown    in 
Fig.  6.     Betwe.  troke 

of  the  press  one  finished  ; 
is  removed  from  this  die.  and 
the  piece  on  which  one  opera- 
tion has  been  performed  is 
transferred  to  the  st 
member  of  the  die  ready  for 
the  final  operation,  while  a 
fresh  piece  of  work  is  m 
on  the  first  member  of  the  die. 
which  has  thus  been  made 
ready  to  receive  it.  From 
this  description  it  will  be 
seen  that  for  each  stroke  of 
the  press  one  piece  is  com- 
pleted, while  the  preliminary 
operation  is  performed  on  another  shell.  The  work  is  shown 
at  E  before  either  of  the  two  operations  done  in  this  die  has 
been  performed,  and  it  is  shown  at  G  after  the  completion  of 
the  two  operations. 

Referring  to  Fig.  1,  it  will  be  seen  that  the  work  performed 
by  the  first  section  of  this  die  consists  of  cutting  a  catch  k. 
which  is  depended   upon  to  hold  the  pivoted  crank  down    in 


Vachim 


Fig.   4. 


Compound  Die   used   for  punching   and   piercing   Holes   d,   e,    f, 
and  h 


Fig.   5.     Compound   Die  for  bonding  up  Lugs  i  and  j.   raising   Bom  k.    and 
drawing  down  Shell  around  Center  Hole 
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the  body  of  the  bolder,  thli  reault  being  obtained  by  catch  k 
springing  down  over  the  ball-crank  handle  on  the  vrindlni 
crank  The  other  section  of  the  die  is  depended  upon  to  cut 
two  not.  lies  /  and  m  In  the  edge  of  the  shell,  leaving  a  central 
portion  a  to  which  the  inner  end  of  the  tape  measure  Is  se 
cured,  With  this  prellmlnarj  statement,  we  arc  ready  i<>  turn 
our  attention  to  Pig  6,  where  It  will  be  seen  thai  these  opera 
linns  are  performed  by  a  die  of  relatively  simple  design.  The 
work  is  lirst  dropped  Into  place  over  holder  i  on  tiif  lower 
die  member,  with  the  position  of  hole  </  directly  over  clear- 
ance space  />'.  BO  that  punch  C  may  stamp  oiii  catch  fc,  as  shown 
at  /'  in  Fig,  1  At  the  same  time  thai  this  is  being  done  a 
piece  Of  work,  which  has  already  been  operated  on  by  die  sec- 
tion   i.  Fig.  6,  and  then  transferred  to  die  section  i>.  where  it 

is  located  by  pilot  //  that  enters  hole  </  in  the  work,  is  oper- 
ated upon  by  puncfae8  I  and  ./  to  CUl  the  notches  shown  at  I 
and  in  in  Fig.  1.  thus  leaving  a  lug  n,  to  which  the  end  of  the 
tape  measure   is  secured.     It    will   be  seen  that   the  upper  die 

is  piloted  into  the  lower  die  to  secure  the  necessary  alignment. 


Fig.   6.     Duplex  Punch  and  Die  for  cutting  Catch  k  and  Notches  1  and  m 
to  leave  Post  n,  to  which  Inner  End  of  Tape  is  secured 

Obviously,  with  a  set  of  tools  constructed  along  these  lines, 
the  cost  of  producing  the  finished  winder  will  be  a  great  deal 
less  than  when  a  shell  is  drawn  up  under  the  power  press,  and 
parts  a.  b,  and  c.  shown  at  A  in  Fig.  1,  are  turned  out  inde- 
pendently and  soldered  onto  the  work.  Not  only  is  there  the 
expense  connected  with  the  production  of  these  pieces  in  auto- 
matic screw  machines  and  by  other  methods,  but  there  is  also 
the  cost  of  labor  required  to  secure  them  in  place  on  the 
winders.  The  dies  which  have  been  described  in  this  article 
were  made  for  the  Crogan  Mfg.  Co.,  of  Bangor,  Me.,  for  use 
in  connection  with  the  production  of  a  tape  measure  which 
that  company  is  about  to  place  on  the  market.  Patents  have 
been  applied  for  on  certain  features  of  this  winder.     E.  K.  H. 


INTERESTING  DIE    DRILLING   MACHINE 

The  four-spindle  drilling  machine  shown  in  the  accompany- 
ing illustration  drills  the  two  clearance  holes  and  the  center 
hole  in  the  "Little  Giant"  dies  made  by  the  Wells  Bros.  Di- 
vision of  the  Greenfield  Tap  &  Die  Corporation,  Greenfield, 
Mass.,  very  rapidly.  The  first  two  spindles  drill  the  clearance 
holes,  the  third  spindle  drills  the  center  hole,  which  is  to  be 


Arrangement   for   drilling   Dies  on   Four-spindle   Machine 

threaded,  and  the  fourth  spindle  reams  the  center  hole  pre- 
paratory to  the  cutting  of  the  thread.  The  jigs  in  which  the 
dies  to  be  drilled  are  inserted  are  held  in  place  by  stops  pro- 
vided with  handles,  which  may  be  seen  on  each  side  of  the  fix- 
tures immediately  on  top  of  the  bed.  When  these  stops  are 
swung  up,  the  jig  can  be  slid  along  to  the  next  drill,  where  it 
is  moved  up  against  the  stop  and  clamped  in  position.  The 
stops  are  adjustable  for  different  sizes  of  dies  and  are  so  ad- 
justed that  each  of  the  holes  will  be  drilled  in  the  correct  posi- 
tion. Stationary  bushings  are  provided  beneath  the  drill  in 
small  brackets  held  to  the  frame  of  the  machine.  As  the  holes 
are  drilled  in  the  various  parts,  the  operator  throws  up  the 
stops,  moves  each  jig  along  one  step,  takes  the  last  one  from 
the  table,  and  removes  the  finished  piece.  While  the  holes 
are  being  drilled  in  the  other  pieces,  he  inserts  a  new  piece  in 
this  jig  and  starts  it  at  the  first  spindle,  so  that  the  work 
is  continuous.  Of  course,  five  jigs  are  required  for  four  spin- 
dles, as  one  jig  is  always  out  of  the  machine  for  replacing  the 
finished  piece  with  a  new  one.  This  method  can  be  applied  to 
many  other  pieces  where  several  holes  must  be  drilled  in  an 
exact  location  relative  to  one  another.  This  method  is  also 
easier  for  the  operator,  as  he  does  not  have  to  lift  the  jigs 
every  time  he  moves  them  from  one  spindle  to  another. 

«     *     * 

PREVENTING  WARPAGE  AND   BREAKAGE 
OF  HIGH-SPEED   STEEL  TOOLS 

In  the  Rockwell-Drake  division  of  the  Marline  Rockwell 
Corporation,  considerable  trouble  from  warpage  and  break- 
age of  small  high-speed  steel  forming  tools  was  experienced 
until  the  cause  was  determined  and  a  method  devised  to 
prevent  this  loss.  The  class  of  work  done  by  this  division 
requires  a  large  number  of  high-speed  steel  forming  tools 
of  the  dovetail  holder  type,  like  the  one  shown  in  the  ac- 
companying illustration.  The  tool  shown  is  used  in  forming 
the  gas  cylinder  of  a  Browning  machine  gun.  Formerly,  tools 
of  this  kind  were  made  solid  and  from  25  to  50  per  cent  were 
lost  through  cracking  in  the  corners  of  the  dovetaH  or  warp- 
ing on  the  tool  faces.  This  trouble  was  found  to  be  due  to 
the  ununiform  area  of  the  forming  tool  which'  resulted  in 
uneven  expansion  when  heated  and  uneven  contraction  when 
quenched.  To  overcome  this  difficulty,  holes  A  were  drilled 
through  the  forming  tools  so  that  the  area  of  the  surface 
to  be  heated  and  quenched  was  of  a  more  uniform  thick- 
ness.    This  entirely  eliminated  the  trouble. 
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High-speed   Steel   Forming  Tool   which   is   drilled   to   prevent   Warpage   and 
Breakage  in  Hardening 
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HEAT-TREATMENT   OF   BRITISH   HIGH-EX- 
PLOSIVE SHELLS  AND  SHRAPNEL' 

The  18-pound  British  shrapnel  is  forged  from  blanks  cut 
from  3%-inch  plain  rolled  steel  bars,  the  analysis  being  carbon, 
from  0.48  to  0.6  per  cent;  manganese,  from  0.5  to  1  per  cent; 
silicon,  under  0.3  per  cent;  phosphorus,  under  0.06  per  i 
and  sulphur,  under  0.05  per  cent.  The  elastic  limit  of  the 
bars  is  19  long  tons,  with  an  ultimate  breaking  strength  of 
at  least  35  tons  and  an  elongation  of  20  per  cent  in  2  inches. 
After  heat-treatment,  the  forging  must  meet  the  Bpeclficationi 
in  the  finished  shell,  which  are  a  yield  point  of  36  long  tons, 
an  ultimate  breaking  strength  of  56  long  tons,  and  a  minimum 
elongation  of  8  per  cent  in  %  inch.  The  test  piece  for  deter- 
mining these  physical  requirements  is  taken  from  the  shell 
after  it  is  partly  finished  and  heat-treated. 

After  the  forgings  are  rough-turned  on  the  outside  and 
finished  on  the  inside,  they  are  put  on  end  in  an  oil-fired 
furnace  that  has  a  heating  chamber  about  36  inches  square 
and  has  the  combustion  chamber  underneath  the  heating 
chamber.  The  furnaces  are  equipped  with  pyrometers  for 
temperature  regulations.  The  0.48  to  0.54  carbon  heats  are 
slowly  heated  to  from  1600  to  1700  degrees  F.  and  quenched 
in  soluble  oil.  The  shells  are  again  heated  in  a  similar  fur- 
nace to  from  950  to  1000  degrees  F.,  withdrawn,  and  cooled 
in  the  open  air.  The  0.55  to  0.6  carbon  heats  are  heated  to 
from  1500  to  1600  degrees  F.,  quenched  in  oil,  and  then 
reheated  to  from  1000  to  1350  degrees  F.,  withdrawn,  and 
cooled  in  the  air.  The  higher  the  carbon,  the  higher  is  the 
temperature  used  in  the  second  heat-treatment.  The  open 
end  is  then  suspended  in  a  metal  bath  with  a  temperature  of 
approximately  1100  degrees  F.,  for  the  purpose  of  closing  in 
the  nose  end.  After  this  is  done  in  a  press  built  for  this 
purpose,  the  nose  ends  are  buried  in  flake  mica  so  as  to  be 
thoroughly  annealed.  The  shell  is  then  ready  for  the  test 
piece  to  be  cut  out  and  the  physical  properties  determined. 
By  following  this  heat-treatment,  it  is  seldom  necessary  to 
give  a  second  complete  heat-treatment  to  a  heat  of  forgings. 

Heat-treatment  of  British  Hig-h-explosive  Shells 

The  British  high-explosive  shells  have  the  following  chemi- 
cal analysis:  Carbon,  from  0.4  to  0.55  per  cent;  silicon,  from 
0.15  to  0.35  per  cent;  manganese,  from  0.6  to  1  per  cent; 
sulphur,  from  0  to  0.05  per  cent;  phosphorus,  from  0  to  0.05 
per  cent.  The  physical  properties  are  a  minimum  yield  point 
of  19  long  tons,  a  breaking  strength  of  between  35  to  49  long 
tons  inclusive,  and  an  elongation  of  between  14  and  30  per 
cent  in  2  inches.  The  forgings  are  annealed,  normalized,  or 
air-cooled.  Those  that  are  annealed  are  the  high-carbon  heats 
that  have  failed  on  account  of  too  high  an  ultimate  strength, 
or  too  low  an  elongation  or  both.  The  normalized  forgings 
are  those  that  have  failed  physically  and  do  not  pull  accord- 
ing to  their  chemical  analysis,  which  may  be  due  to  improper 
cooling  or  overheating,  and  also  low-carbon  heats  that  have 
not  quite  high  enough  a  yield  point  or  which  fail  in  both  ulti- 
mate strength  and  yield  point.  Heats  that  are  air-cooled 
are  those  with  too  low  a  yield  point  and  ultimate  strength. 

As  a  rule,  the  annealed  heats  are  heated  to  1600  degrees  F., 
held  at  that  temperature  for  a  short  time,  and  then  cooled 
in  a  closed  furnace;  this  reduces  the  average  ultimate  strength 
3.2  long  tons  and  increases  the  average  elongation  2  per  cent. 
The  normalized  forgings  are  heated  to  1500  degrees  P.,  taken 
from  the  furnace,  and  allowed  to  cool  in  the  air. 

Forgings  that  require  air-cooling  contain  less  than  0.44  per 
cent  carbon.  In  the  Sanburg  air-cooling  treatment,  the  forg- 
ings are  heated  in  a  continuous  furnace  to  1550  degrees  F.  and 
then  placed  on  a  pair  of  rollers  that  make  thirty  or  forty 
revolutions  a  minute.  As  the  forgings  are  revolved,  a  per 
forated  pipe  sprays  the  inside  with  air  having  a  pressure  ol 
about  twelve  ounces,  while  three  pipes  spray  the  outside.  This 
treatment  cools  the  forgings  from  1550  to  S00  degrees  F.  in 
about  seven  minutes  and  raises  the  average  ultimate  strength 
3.6  long  tons,  reduces  the  elongation  0.6  per  cent,  and  brings 
the  yield  point  above  19  long  tons. 


AIR  FEED  ON  TURRET  LATHES 

The  com]  r  turret  lathei  ah  shown  in 

l,  is  an  entirely  aotomi  i  in 

machine  at  work  in  th.-  Colombo  trom- 

bus, Ohio     Th 

With  BO   for  m-arh    • 

Chined  are  about  1 4  f<-«-t  long 
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rear,   is  a    ;  Shelby   toblog,   lart'. 

allow  easy  movemei  iiding  about  ■ 


Fig.    1.      Turret    Lathe    provided    with    Pneumatic    Rod    Feed 

beyond  the  end  of  the  rod  when  it  is  held  in  the  chock 
tubing  is  supported  by  standards  as  required,  and  BQoipp 
the  rear  end  with  an  easily  detached  air  coupling.     One  other 
part   is   required — a  cold-rolled   steel   plunger,   to  one  end   of 
which  a  leather  gasket  is  attached.     The  plunger  fits  loosely 
in  the  tubing,  while  the  gasket,  of  course,  is  tight.     The 
ator   loads   the   lathe  by   pushing   the   rod   through   the  tubing 
into  the  chuck,  sliding  In  the  plunger  with  the  gasket  outward 
and   quickly  coupling  the  air   tube  to   the   Shelby   tubing.      EU 
then   turns  on  the  air.   producing  int   pressure  on   the 

rod  of  twenty  pounds  per  square  inch,  which  forces  it  f": 
until  it  reaches  the  stop  on  the  turret  head.     The  rod  is  then 
clunked  and  ready  to  be  machined. 

advance  the  rod,  preparatory  to  starting  a  new  , 
operator  simply   releases  the  chock,   keeping  the   .-• 


PLUSOEH  O* 


SHELBY   TUBISO 


1  Extract  from  a  paper  read  before  the  steel  Treating  Research  So 
Detroit,  Mien.,  by  J.  M.  Hall,  superintendent  of  the  Hamilton  steel  Wh< 
Hamilton,   Canada. 


Fig.    2.      DetaUa   of   Pneumatic   Ro  ; 

proper  position,  and  the  rod  loffll  '  it.     The 

lathe  here  shown   is  also  equipped   with  an   air  chuck;    : 
the  stock  is  both  hold  and  fed  by 

•      •     * 

ago  all  molds  for  brass  and  bron/e  were  dried, 
but   at   present   only   those   for  brass  eastings  witli   large 
are  dried.     In  BOOM  id  results  are  obtained  by  drying 

one  side  only,  the  other  side  being  entirely  green.  It  has  also 
been  found  that  tastings  with  deep  borders  or  high  ornaments 
can  be  made  cleaner  and  sharper  by  pouring  face  side 
Up. — Transaction*  of  America*  Institute  •>'  Metals 


Ball  Bearings  for 
Machine  Shop 
Equipment — 2 

By  Edward  K.  Hammond1 


IN  the  first  installment  of  this  article,  describing  the  use  of 
ball  bearings  in  machine  shop  equipment,  a  general  discus- 
sion was  presented  of  the  basic  principles  which  must  be 
observed  in  designing  ball  bearing  mountings  and  providing 
for  lubrication  of  the  bearings.  It  is  of  vital  importance  to 
observe  all  these  principles  carefully  in  order  to  obtain  satis- 
factory service.  After  learning  of  the  requirements  which 
must  be  fulfilled  by  a  ball  bearing  mounting,  readers  of  this 
article  will  undoubtedly  be  interested  in  the  methods  used  by 
representative  machine  tool  builders  in  applying  this  type  of 
anti-friction  bearings  in  their  product,  and  it  is  the  purpose 
of  the  following  article  to  illustrate  and  describe  the  ways  in 
which  ball  bearings  are  applied  in  various  types  of  machine 
tools  and  shop  equipments. 

Ball  Bearings  Used  to  Support  Grinding-  Machine  Spindles 

In  order  for  the  abrasive  to  cut  efficiently,  it  is  necessary 
for  grinding  wheels  to  be  driven  at  a  peripheral  speed  of  about 
5000  feet  per  minute.  The  attainment  of  this  cutting  speed 
requires  the  spindles  of  grinding  wheels  to  run  at  high  speed, 
and  this  is  particularly  true  in  the  case  of  internal  grinders, 
because  the  small  diameter  of  the  wheel  often  calls  for  a  very 
high  speed  of  rotation  in  order  to  bring  the  peripheral  speed 
up  to  5000  feet  per  minute.  Ball  bearings  are  particularly 
suited  for  operation  at  high  speed  because  their  freedom  from 
frictional  resistance  practically  eliminates  trouble  which  might 
otherwise  be  experienced  through  rapid  wear  of  the  bearings 
or  through  trouble  from  bearings  tending  to  become  heated 
while  in  use. 

Fig.  7  shows  the  design  of  mountings  for  Gurney  ball  bear- 
ings used  to  support  the  spindle  of  a  grinding  machine.  The 
point  of  exceptional  interest  in  connection  with  this  design  is 
the  provision  for  constantly  maintaining  a  tight  fit  between 
the  balls  and  races  of  the  bearings,  and  for  retaining  oil  in 
the  bearings  and  excluding  dirt  and  other  foreign  matter. 
Owing  to  the  high  speed  at  which  grinding  machine  spindles 
are  required  to  operate  in  order  to  maintain  an  efficient  cut- 
ting action  for  the  "abrasive  wheel,  any  lost  motion  in  the 
bearings  would  result  in  vibration  and  production  of  chatter 
marks  on  the  work.  To  avoid  this  trouble,  a  sleeve  A  is  pro- 
vided which  extends  over  the  outer  race  of  the  bearing.  At 
the  right-hand  side,  this  sleeve  is  bored  to  such  a  diameter 
that  the  outer  race  of  the  ball  bearing  is  a  sufficiently  loose 
fit  so  that  it  can  gradually  creep  around  in  the  sleeve.  At  the 
left-hand  side  there  are  bores  to  receive  compression  springs  B, 
which  provide  for  pushing  the  sleeve  A  over  so  that  the  shoul- 
der on  this  sleeve,  which  abuts  against  the  outer  race,  forces 
this  race  toward  the  right.  As  a  result  of  this  tension  applied 
by  springs  B,  a  tight  fit  is  constantly  maintained  between  the 
balls  and  races  of  the  bearing. 

On  this  machine  an  ingenious  provision  is  made  for  retain- 
ing lubricant  in  the  bearing  mounting  and  excluding  dirt  and 
other  foreign  matter.  This  form  of  sealing  device  was  devel- 
oped by  the  Gurney  Ball  Bearing  Co.  and  has  given  very  satis- 
factory results  under  severe  conditions  of  serv'ce.    The  device 
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consists  of  two  sets  of  spiral  grooves  C  and  D,  which  are  cut 
right-  and  left-hand,  respectively.  As  the  spindle  rotates  at 
high  speed,  groove  G  tends  to  carry  the  oil  back  into  the  bear- 
ing, while  groove  D  exerts  a  similar  effect  in  excluding  any 
abrasive  dust  or  other  matter  which  would  seriously  damage 
the  balls  and  races  if  it  found  its  way  into  the  bearing.  In 
designing  a  mounting  of  this  kind  it  is  important  to  note  that 
the  spiral  grooves  are  always  cut  in  the  inner  member,  in 
order  that  centrifugal  force  may  not  have  the  effect  of  forcing 
the  oil  or  dirt  into  the  grooves  machined  in  the  concave  sur- 
face of  the  outer  member  and  cause  the  grooves  to  become 
clogged.  Attention  is  called  to  the  fact  that  the  same  form 
of  sealing  device  is  provided  at  each  side  of  the  ball  bearing 
at  the  left-hand  end  of  the  spindle. 

Bearing-  Design  for  Van  Norman  Radial  Grinding  Machines 

On  ball  race  grinding  machines  built  by  the  Van  Norman 
Machine  Tool  Co.,  Springfield,  Mass.,  an  interesting  form  of 
mounting  has  been  developed.  Reference  to  Fig.  8,  which 
shows  a  cross-sectional  view  of  the  quill  assembly  for  a  No.  3y2 
ball  race  grinder,  will  make  it  apparent  that  there  are  two 
ball  bearings  of  the  type  made  by  the  Norma  Co.  of  America, 
1790  Broadway,  New  York  City,  at  each  end  of  the  spindle. 
These  bearings  and  the  spindle  are  carried  in  an  enclosed  case, 
which  is  kept  partially  filled  with  oil  by  replenishing  the  sup- 
ply through  an  opening  A  provided  for  that  purpose.  Gage- 
glass  B  enables  the  machine  operator  to  readily  see  that  the 
oil  is  up  to  the  line  marked  on  this  glass  to  show  where  the 
level  of  lubricant  should  be  maintained.  The  two  ball  bear- 
ings at  the  left-hand  or  wheel  end  of  the  spindle  are  so  placed 
that  the  lower  balls  in  each  bearing  are  submerged  in  the  oil, 
and  in  this  way  a  complete  lubrication  of  these  two  bearings 
is  assured.  The  bearings  at  the  opposite  end  of  the  spindle 
are  located  at  a  higher  level  and  they  would  not  receive  an 
adequate  supply  of  oil  unless  special  means  were  taken  to 
assure  obtaining  the  desired  result.  For  this  purpose  a  notched 
disk  C  is  mounted  on  the  spindle  in  such  a  way  that  the  bottom 
of  this  disk  dips  into  the  oil.  As  the  spindle  revolves  at  high 
speed,  disk  O  acts  as  a  "thrower"  which  picks  up  oil  from 
the  reservoir  and  through  the  action  of  centrifugal  force 
throws  it  off  in  such  a  way  that  a  portion  of  the  oil  is  col- 
lected in  trough  D.  From  this  trough  the  oil  flows  down  into 
the  ball  bearings  at  the  right-hand  end  of  the  spindle,  and  after 
circulating  through  these  bearings  it  drips  back  into  the  reser- 
voir.   In  this  way  adequate  lubrication  is  assured. 

Mention  has  been  made  of  the  fact  that  the  ball  bearings  in 
which  this  spindle  is  carried  are  of  the  Norma  type  in  which 
provision  is  made  to  compensate  for  wear.  It  will  be  seen 
that  the  inner  races  of  these  bearings  are  provided  with  the 
usual  form  of  ball  grooves,  but  that  the  outer  races  are  ground 
with  a  combined  straight  and  radial  surface,  with  the  ball  nor' 
mally  contacting  at  the  junction  of  these  surfaces.  When  it 
is  found  that  the  balls  or  races  of  the  bearing  have  been  worn 
sufficiently  through  service  so  that  there  is  an  appreciable 
amount  of  lost  motion,  compensation  can  be  made  by  adjust- 
ing the  bearing  race  in  such  a  way  that  the  line  of  contact 
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over  which  the  balls  run  in 
the  race  is  slightly  higher  up 
on  the  curved  surface.  This 
adjustment  is  made  in  the 
present  case  by  grinding  a 
sufficient  amount  from  the 
face  of  one  of  the  bearings 
at  D,.  At  the  right-hand  end 
of  the  quill  it  will  be  seen 
that  the  method  of  compensa- 
tion is  similar.  The  faces  of 
the  bearings  as  at  Z>,  in  both 
front  and  rear  sets  are 
clamped  and  held  firmly  to- 
gether, those  at  the  front  be- 
ing held  in  position  by  the 
nut  E,  and  those  at  the  rear 
by    nut    H.      A    floating    con- 


Fig.  7.    Mountings  for  BaU  Bearings  for  Grinding  Machine  Spindle 


■plndle  mpported  la  tarings 
that  are  in  this  condition. 
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on     the    ballB    an 
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made,   the 

bearing   will    frequently   run 

for  a  Long  period  of  time 
without  requiring  attention: 
The  lost  motion  is  intr< 
as  a  result  of  flattening  out 
the  scratches  on  the  surfaces 
of  the  bearing  and  balls,  and 


tainer  /,  in  which  the  rear  bearings  are  secured,  furnishes 
provision  for  endwise  expansion  and  contraction  of  the  spin- 
dle.   A  sealing  nut  G  closes  the  rear  end  of  the  casing. 

In  the  case  of  the  ball  bearing  mounting  shown  in  Fig.  9, 
features  of  the  design  are  essentially  the  same  as  those  which 
have  just  been  described,  except  it  will  be  seen  that  a  plain 
bearing  is  furnished  at  the  front  end  of  the  spindle.  This  bear- 
ing is  located  above  the  level  of  lubricant  contained  in  the 
quill,  and  in  order  to  deliver  lubricant  to  this  bearing,  a 
notched  disk  A  and  trough  B  are  employed,  the  disk  throwing 
oil  into  trough  B,  down  which  it  runs  onto  a  felt  packing  C, 
from  which  a  supply  of  oil  is  constantly  delivered  to  the  plain 
bearing  that  carries  the  spindle.  It  will  be  seen  that  means 
are  provided  to  compensate  for  any  wear  which  develops  in 
this  plain  bearing.  The  ball  bearings  at  the  opposite  end  of 
the  spindle  dip  into  the  oil  reservoir  to  provide  for  their 
lubrication. 

In  Fig.  10  there  is  shown  a  type  of  mounting  developed  by 


Fig.   8.     Design  of  Mountings   and  Provision  for  lubricating  Ball  Bearings 
on   Internal   Grinding   Machine   Spindle 

the  Fafnir  Bearing  Co.,  of  New  Britain,  Conn.,  for  use  in  sup- 
porting the  spindle  of  grinding  machines  which  are  employed 
for  the  performance  of  internal  grinding  operations  on  ball 
bearing  raceways.  The  bearings  used  for  this  purpose  are  of 
the  Fafnir  open  or  "magneto"  type,  which  are  particularly 
well  adapted  for  use  in  carrying  machine  tool  spindles  where 
a  perfectly  tight  fit  is  required,  because  these  bearings  may 
be  adjusted  to  compensate  for  wear.  When  a  ball  bearing  is 
new,  the  surfaces  of  the  raceways  and  balls  are  covered  with 
minute  scratches  left  by  the  abrasive,  and  although  the  bear- 
ing may  be  a  perfectly  tight  fit  before  it  is  placed  in  operation, 
the  application  of  pressure  on  the  bearing  causes  these 
scratches  to  be  rolled  down  to  form  a  smooth  bearing  surface, 
with  the  result  that  a  slight  amount  of  lost  motion  is  intro- 
duced. Wear  may  progress  no  further,  but  the  slight  amount 
of  play  developed  in  this  way  will  seriously  impair  the  accu- 
racy of  work  which  can  be  produced  on  a  machine  with  its 
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not  through  the  occurrence  of  wear,  as  the  term  is  commonly 
understood.     Bearings  of  this  type  have  run  for  over  a 
operating  ten  hours  a  day,  at  speeds  ranging  from  18,000  to 
25,000  revolutions  per  minute,  without  giving  any  trouble. 

Adjustment  of  these  bearings  to  take  up  lost  motion  is 
accomplished  by  tightening  caps  A,  which  force  the  outer  races 
inward,  thus  causing  the  balls  to  engage  the  races  at  a  point 
higher  up  on  their  curved  shoulders.  Some  designers  have 
formed  a  prejudice  against  the  use  of  adjustable  ball  bearings, 
probably  owing  to  a  recollection  of  the  extremely  unreliable 
service  obtained  from  the  adjustable  cup  and  cone  type  of  ball 
bearings  which  were  used  in  the  bicycle.  Much  of  the  trouble 
experienced  with  these  bearings  was  due  to  the  fact  that  they 
were  made  from  unsuitable  material  and  that  adjustment  was 
often  made  by  people  with  no  mechanical  training.  If  an 
adjustable  ball  bearing  is  improperly  handled,  it  is  likely  that 
the  bearing  will  be  made  too  tight  and  thus  be  damaged.  In 
adjusting  a  bearing  of  the  type  shown  in  Fig.  10,  the  proper 


Fig.  9.    Design  of  Mounting  and  Provision  for  lubricating  Ball  Bearing  and 
Plain  Bearing   on  Internal   Grinder 

method  of  procedure  is  to  tighten  collars  A  a  slight  amount 
at  a  time,  testing  the  accuracy  of  the  spindle  with  an  indicator 
between  the  successive  tightenings  until  the  collars  have 
been  screwed  up  just  enough  to  eliminate  all  lost  motion  in 
the  bearings  and  assure  the  spindle  running  true,  as  shown 
by  the  use  of  an  indicator.  Where  this  method  of  procedure 
is  followed,  adjustable  bearings  can  be  used  with  a  reasonable 
degree  of  assurance  that  they   will   give  satis'  ^ults. 

Their  adjustment  by  skilled  mechanics  using  scientific  instru- 
ments is  in  no  sense  comparable  to  the  results  obtained  by 
laymen  who  attempt  to  adjust  the  bearings  of  bicycles  with- 
out having  any  definite  knowledge  of  the  result  they  are  try- 
ing to  accomplish  or  instruments  to  tell  them  when  the  de- 
sired condition  has  been  attained. 

In  Fig.  11  is  shown  another  example  of  a  ball  bearing  mount- 
ing for  an   internal   grinding   machine   spindle.     The   pi 
illustration  shows  a  design  developed  by  the  S  K  F  Ball 


Fig.    10.     Internal  Grinding  Machine   Spindle  mounted   in   "Magneto"   Type 
Ball  Bearings  with  Adjustment  for  Wear 


Fig.    11.     Design  of   Mounting   for   Internal   Grinding   Machine    Spindle, 
showing  Provision  of  Flooded  Lubrication 
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Fig.    12.     One   End  of  Doublo-wheel   Grinding  Machine   Spindle   mounted  in 

Ball  Bearings.     Note  Uso  of  Double-row  Bearing 

at    Outer   End   of   Spindle 

ing  Co.,  of  Hartford,  Conn.,  in  which  double-row  radial  ball 
bearings  of  this  firm's  manufacture  are  used  to  support  the 
spindle  of  a  machine  used  for  grinding  ball  raceways.  Atten- 
tion is  called  to  the  fact  that  at  the  front  end  of  the  spindle, 
where  the  greatest  load  has  to  be  carried,  two  ball  bearings 
are  provided,  while  a  single  bearing  is  depended  upon  to  sup- 
port the  spindle  at  the  rear  end.  Points  of  interest  in  connec- 
tion with  this  design  are  the  provision  made  for  excluding 
abrasive  dust  and  other  forms  of  foreign  matter  from  the 
bearings,  the  means  of  replenishing  the  oil  supply  in  the 
reservoir  in  which  the  bearings  and  spindle  are  contained,  and 
the  means  of  cleaning  out  this  reservoir  when  necessary. 
First,  let  us  turn  our  attention  to  the  ball  bearing  mountings. 
Here  the  point  of  particular  interest  is  the  provision  of  so- 
called  "labyrinth"  seals  A  to  provide  for  the  exclusion  of  abra- 
sive dust,  etc.,  from  the  bearings.  It  will  be  seen  that  each 
seal  is  composed  of  two  members,  one  of  which  is  provided 
with  a  tongue  which  fits  into  a  groove  in  the  other  member 
of  the  sealing  device.  The  labyrinth  formed  in  this  way 
gradually  becomes  filled  with  oil,  making  it  practically  im- 
possible for  any  foreign  matter  to  find  its  way  through  into 
the  bearings  where  it  would  cause  trouble  by  rapidly  increas- 
ing the  rate  at  which  wear  takes  place.  The  supply  of  oil  may 
be  replenished  by  removing  cap  B  to  give  access  to  the  oil- 
hole.  At  the  bottom  of  the  reservoir  it  will  be  seen  that  there 
is  a  threaded  plug  C,  which  may  be  removed  in  order  to  drain 
out  the  dirty  oil  and  provide  for  flushing  the  case  with  kero- 
sene before  a  fresh  supply  of  lubricating  oil  is  introduced. 

Mounting  Polishing:  Lathe  Spindles  in  Ball  Bearings 

In  Fig.  12  is  shown  a  motor-driven  double-wheel  polishing 
head,  built  by  the  Webster  &  Perks  Tool  Co.,  of  Springfield, 
Ohio,  in  which  the  spindle  is  carried  by  ball  bearings.  The 
method  of  mounting  the  ball  bearings  which  has  been  adopted 
by  this  company  is  quite  simple,  and  after  having  read  previ- 


Fig.    13.     Design   of   Ball  Bearing   Spindle   Mounting   for  Internal   Grinding 

Attachment  used  on  Universal  Grinder.     Provision  is  made 

for    Adjustment    of    Bearings 

ous  descriptions,  the  reader  will  readily  understand  the  fea- 
tures of  this  installation  from  the  illustration.  The  interest- 
ing feature  is  that  two  ball  bearings  made  by  the  New  De- 
parture Mfg.  Co.,  Bristol,  Conn.,  are  used  at  each  end  of  the 
machine,  one  of  which  is  a  single-row  radial  bearing,  while 
the  other  is  a  double-row  combination  radial  and  thrust  bear- 
ing. This  combination  of  bearings  provides  for  efficiently  sup- 
porting both  the  radial  and  thrust  loads  of  the  spindle. 

For  use  on  the  Webster  &  Perks  Tool  Co.'s  universal  grind- 
ing machine  an  internal  grinding  attachment  is  furnished, 
which  is  shown  in  Fig.  13.  The  spindle  operates  at  speeds 
varying  from  15,000  to  20,000  revolutions  per  minute.  These 
attachments  are  designed  for  tool-room  and  light  manufac- 
turing duty;  manufacturing  spindles  slightly  heavier  are  also 
furnished  for  continuous-production  work.  They  are  carried 
in  Norma  ball  bearings,  giving  a  rigid  mounting  to  both  ball 
races.  All  axial  play  is  removed.  The  inner  races  are  secured 
against  shoulders  on  the  spindle  by  lock-nuts,  and  the  outer 
races  are  moved  into  position  on  the  first  assembly  by  the 
threaded  cover  plates  shown.  Set-screws  secure  these  cover 
plates  in  position.  After  the  first  assembly  of  these  bearings, 
no  subsequent  adjustment  is  necessary.  To  users,  this  is  an 
interesting  and  important  consideration.  Abrasive  dust  is 
prevented  from  entering  the  bearings  by  the  provision  of  felt 
washers,  and  lubrication  is  effected  through  the  oilers  shown. 
At  these  high  speeds  it  is  recommended  to  use  a  light-bodied 
mineral  oil,  free  from  acid  or  alkali.  Only  a  few  drops  of  oil 
a  day  are  required;  excess  lubrication  is  undesirable. 

Application  of  Ball  Bearings  in  Drilling  Machines 

Ball  bearings  are  widely  used  on  drilling  machines  both  for 
supporting  spindles  and  driving  shafts.  On  the  spindles,  ball 
thrust  bearings  are  used  to  excellent  advantage  in  place  of 
various  forms  of  collars  that  have  been  employed  to  carry  the 
thrust  load.     This  was  one  of  the  first   applications  of  ball 
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Figs.   14  and  15.    AppUcation  of  Self-aligning  Washers  behind  Ball  Thrust 

Bearing   on   Drilling   Machine   Spindle,    and   Ball   Thrust 

Bearings    behind   Bevel    Crown    Gears 


Figs.    16    and    17.     Design   of   Mountings   for   Ball   Bearings    to    carry 

Spindle    Pulley   on   High-speed   Drilling   Machine   and 

Spindle  of  Machine 
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Fig.   18.     Heavy-duty  Shell-boring  Lathe   with  Spindle  mounted  in 

Combination    Radial    and    Thrust    Ball    Bearings    with 

Provision  for  making  Adjustment  for  Wear 

bearings  in  the  machine  tool  field.  At  the  present  time,  it  is 
recognized  that  marked  advantages  are  obtained  through  the 
performance  of  drilling  operations  at  very  high  speeds,  and 
it  is  largely  owing  to  the  application  of  ball  bearings  for  carry- 
ing the  spindles  that  use  of  such  speeds  is  made  practicable. 
When  properly  lubricated,  ball  bearings  operate  with  very 
little  friction,  and  so  they  can  be  run  at  speeds  which  would 
be  excessive  for  plain  bearings,  without  any  danger  of  the 
ball  bearings  showing  excessive  wear  or  a  tendency  to  become 
heated  as  a  result  of  frictional  resistance. 

Ball  Thrust  Bearing-  for  Drilling-  Machine  Spindle 
In  Fig.  14  is  shown  a  partial  cross-sectional  view  of  a  drill- 
ing machine  spindle  equipped  with  a  ball  thrust  bearing  of  the 
type  made  by  the  Auburn  Ball  Bearing  Co.,  of  Rochester,  N.  Y. 
This  type  of  bearing  is  assembled  with  a  sleeve  A  over  the 
outside  of  the  races,  which  serves  the  double  purpose  of  hold- 
ing the  bearing  together,  so  that  it  constitutes  a  single  unit 
that  is  easy  to  handle,  and  of  keeping  dust  and  other  foreign 
matter  out  of  the  bearing,  thus  protecting  it  from  damage.  At- 
tention is  called  to  the  fact  that  spherical-seated  collars  B  are 
placed  behind  the  upper  race,  so  that  any  lack  of  alignment 
is  easily  taken  up  by  movement  of  these  collars  on  their 
spherical  seat,  thus  assuring  no  unnecessary  strain  being  im- 
posed upon  the  ball  bearing.  It  has  been  the  experience  of 
drilling  machine  builders  that  the  spindles  may  be  machined 
so  true  that  these  spherical-seated  aligning  collars  are  not 
really  necessary.  A  bearing  of  this  type  will  easily  carry  all 
the  thrust  load  that  is  imposed  upon  a  drilling  machine  spin- 
dle under  any  normal  conditions  of  operation  without  cramp- 
ing and  without  in  any  way  impairing  the  sensitiveness  of  the 
machine.  It  will  be  seen  that  the  lower  race  is  a  tight  fit  on 
the  spindle,  while  the  upper  race  is  free.  Fig.  15  shows  the 
application  of  the  same  type  of  ball  bearings  for  supporting 
the  thrust  of  bevel  crown  gears  on  a  drilling  machine. 

Fig.   16  shows  the  method  of  mounting  the  spindle  pulley 
of  a  high-speed  drilling  machine  built  by  the  Leland-Glfford 
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Co.,  of  Worcester,  Mass  ,  In  hail  bearings  to  prortde  tot 
tlon  at  8606  revolution!  per  minute,  in  making  thin  applica- 
tion of  ball  bearlnj  vapany  states  that  the  Important 
polnti  to  obaerrc  an;  ai  folio wa:  First  of  ail,  gn  ttonld 
!)••  taken  to  bare  the  onter  bail  bearing  n  tat  it 
ran  run  freely;  this  race  dm                tight  or  canned  to  bind, 

for  any  reason.     Next  in   order  of  lm] 

illy  encloeed  .so  that  it  may  : 
and  m  ts  laded.    The  hearinn  should 

be  cleaned  at  Lnterrali  of  six  month!  and  packed  with  ■  fresh 
supply  of  grease.     It  is  also  highly   Important   to   u-<-  a 
trai"  grease  which  is  neither  acid  nor  all  Ion  is 

called  to  Pig.  16,  trhere  it  win  be  eeen  that  the 
the  shaft  is  deaigned  to  come  up  beyond  the  top  of  the  bail 

lie;, ring,  thus  forming  a  ipace  which  may  !)••  packed  with  a 
sufficient  supply  of  grease  to  last  for  six  months.  It  is  highly 
Important  for  the  inner  race  to  be  firmly  clamped  bo  that  it 
will  not  have  any  tendency  to  move  on  the  shaft.  This  result 
is  obtained  for  the  upper  ball  hearing  by  means  of  a  thri 
collar  .1,  while  a  threaded  collar  li  performs  the  same  fun 
on  the  bottom  bearing.  In  each  case  it  will  be  apparent  that 
the  sleeve  which  encloses  the  bearing  is  sealed  by  means  of 


Fig.    19.     Application  of  Ball   Thrust   Bearing   to   carry  the   Thrust   Load 
on    a    Bench    Lathe    Spindle 


Fig.   20.     Vertical   Milling   Machine   Spindle   equipped   with   Two  Commercial 

Ball    Thrust    Bearings    and    Two    Special    Combination 

Radial-thrust    Ball    Bearings 

caps  C  and   />.   respectively,  and   that   these  caps  are  pro. 
with  annular  ring!  E  and  F  which  are  filled  with  grease,  thus 
forming  a  seal  that  excludes  abr  DO  the  bearing- 

has  been  the  experience  of  the  Leland-Glfford  Co.  that  tilling 
these  grooves  with  grease  instead  of  felt  packing  is  the  means 
of  securing  better  results,  because  th( 

tive  as  a  seal,  and  with  felt  fiber  there  is  a  tendency  for  the 
liber  to  find  its  way  into  the  bearing. 

In  Fig.  17  Is  shown  the  mounting  for  the  spindle  of  a  Lc 
Clifford  drilling  machine  which  is  designed  for  operation  at 
speeds  in  excess  of  10,000  revolutions  per  minute.  To  meet 
the  requirements  of  thie  service,  the  spindle  is  mounted  In 
radial  ball  bearing!  made  by  the  Hess  Bright  Iffg.  Co.,  of 
Philadelphia,  l'a  These  bearing!  are  enclosed  In  an  oil-tight 
mounting,  so  that  they  may  be  packed  in  grease  accord  ' 
the  method  which  has  already  been  described. 

Experience  has  shown  that  when  fiber  washers  are  used  at 
the  top  Of  the  drilling  machine  spindle  in  place  of  a  ball  thrust 
bearing,  constant  trouble  is  likely  to  be  experienced  from  the 
wearing  out  of  these  washers  and  consequent  development  of 
end  play,  the  result  of  which  is  to  allow  the  drill  to  "hog  in" 
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as  it  breaks  through   the  work,      la   many   cinch     ami   partlcu 

larly  where  \it\  imall  drills  arc  used    the  sudden  Increase  In 

the  rale  of  Iced  which   resnlls  from  this  hogging  in  is  sufficient 
to  cause  the  drill   In   he  broken. 

(786  of    Hall   HeurliiK's  in   1. utile  Const  ruet  ion 

Many  manufacturers  are  using  ball  hearings  to  support  the 
driving  Shafts  on  lathes,  and  some  Iniilders  of  these  machines 
have  been  successful  in  devising  methods  of  supporting  the 
main  spindle  in  ball  bearings.  It  is  certainly  safe  to  state  that 
a  marked  improvement  in  t  ransiuission  efficiency  and  reduc- 
tion of  the  amount  of  power  required  to  drive  a  lathe  are  se- 
cured through  substitution  of  ball  bearings  for  plain  bearings. 
A  statement  has  already  been  made  concerning  the  diversity 
Of  opinion  in  regard  to  the  desirability  of  carrying  machine 
tool  spindles  in  ball  bearings,  but  some  lathe  builders  who 
have  investigated  the  matter  state  that  ball  bearings  give  en- 
tirely satisfactory  results  in  this  service. 

It  is  true  that  the  apparent  friction  loss  in  a  lathe  spindle 
bearing  is  small  and  that  the  resulting  power  economy  would 
not  pay  returns  on  the  difference  in  the  cost  of  plain  bearings 
and  anti-friction  bearings.  But  this  feature  of  machine  design 
has  another  aspect  to  which  designers,  builders,  and  users  of 
machine  tools  may  profitably  give  earnest  attention.  It  has 
been  shown  by  tests  that  a  ball  bearing  spindle  may  be  made 
freer  from  chatter  than  a  plain  spindle  working  under  the 
same  conditions  of  load,  and,  as  everyone  knows,  chatter  is 
the  foe  of  efficient  metal  cutting.  The  moment  the  work  or 
tool  begins  to  chatter,  rapid  deterioration  of  the  cutting  edges 
begins.     The  tool  will  soon  break  down  and  require  removal 


and  grinding  The  loss  of  time  resulting  from  regrinding  the 
tool  and  resetting  is  an  appreciable  factor  in  the  day's  pro 
dud  ion. 

Excessive  Chatter  IS  usually  noticeable  when  work  Is  being 
done  while  held  on  a  faceplate  or  in  a  chuck  and  without  tail 
stock  or  steadyrest  support.  Then  the  whole  pressure  of  cut- 
ling  Is  transmitted  to  the  spindle  and  spindle  hearings.  When 
the  work  has  considerable  overhang,  the  pressure  of  the  cut 
on  the  front  spindle  bearing  is  considerably  increased  by  the 
leverage  of  overhang.  Under  such  conditions,  the  average  me- 
chanic would  not  think  of  trying  to  take  a  heavy  cut  with 
an  ordinary  engine  lathe  unless  he  provided  either  steadyrest 
or  tailstock  support.  But  if  he  were  able  to  dispense  with 
these  supports,  much  time  would  often  be  saved  in  chucking 
the  work  and  removing  it  when  finished. 

Tests  on  lathes  built  with  extra-heavy  spindles  and  ball 
bearings  adequate  for  the  work  designed  have  shown  that  the 
spindle  possesses  remarkable  anti-chatter  characteristics.  The 
reason  is  not  obscure.  This  is  due  to  the  elimination  of  ex- 
cessive friction  in  the  bearings.  When  a  lathe  of  ordinary 
design  with  plain  bearings  is  subjected  to  the  test  of  turning 
a  piece  held  in  the  chuck  with  the  end  projecting  several 
inches,  the  pressure  of  the  cut  is  often  sufficient  to  break  down 
and  squeeze  out  the  oil  film  between  the  spindle  and  the  bear- 
ings. The  result  is  metal-to-metal  contact  and  excessive  fric- 
tional  resistance.  Chatter  begins  in  the  headstock  bearing 
itself,  and  being  transmitted  to  the  work,  is  intensified,  with 
the  result  that  the  tool  point  speedily  breaks  down.  In  view 
of  this  unsuspected  cause  of  machine  tool  inefficiency,  our  con- 
servative machine  tool  builders  and  users  may  find  that  they 
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Fig.    21.     Ball  Bearing   Mountings   for   Vertical   Spindle   of  Wood   Shaper, 
showing  Oil-cup  designed  to  prevent  Escape  of  Oil 


Fig.   22.     Spiral   Grooves  on   Spindle,   providing  for   Circulation  of  0U 
between  Different  Bearings 
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Fig.  23.    Another  Example  of  Spiral  Groove  affording  Means  for  circulating 
Oil  between  Ball  Bearings 

were  mistaken  in  their  estimate  of  the  lack  of  possibilities  of 
ball  bearings  in  machine  tools. 

In  Fig.  18  is  shown  the  method  of  mounting  in  ball  bearings 
the  spindle  of  a  heavy-duty  shell-boring  lathe  which  was  built 
by  the  Hart-Parr  Co.,  of  Charles  City,  Iowa,  for  use  in  filling 
an  order  for  British  9.2-inch  high-explosive  shells.  The  fact 
that  these  lathes  operated  satisfactorily  with  the  spindles 
mounted  in  ball  bearings  seems  to  offer  an  adequate  answer  to 
the  question  concerning  the  possibility  of  securing  accurate 
and  well -finished  work  from  machine  tools  with  ball  bearings 
used  for  carrying  the  main  spindle.  It  is  well  known  by 
mechanical  men  that  the  finish  required  on  these  high-explosive 
shells  is  extremely  fine,  and  the  shells  are  subjected  to  a  most 
rigid  inspection  to  see  that  they  come  up  to  all  requirements. 
These  requirements  were  fulfilled  by  the  Hart-Parr  lathes.  The 
bearings  are  of  the  "radio-thrust"  type  made  by  the  Gurney 
Ball  Bearing  Co.,  of  Jamestown,  N.  Y.,  which  are  made  with  a 
capacity  for  carrying  thrust  loads  ranging  from  100  to  200  per 
cent  of  the  capacity  of  the  bearing  for  supporting  radial  loads. 
Evidently  such  bearings  are  exceptionally  well  suited  for  carry- 
ing the  spindle  of  a  boring  lathe  where  there  is  bound  to  be  a 
considerable  thrust  load.  It  will  be  apparent  from  the  illus- 
tration that  the  bearing  at  each  end  is  furnished  with  a  clamp- 
ing collar  A,  which  binds  the  inner  race  to  prevent  it  from 
rotating  on  the  spindle.  A  lock-collar  or  nut  is  screwed  up 
against  each  collar  A  to  prevent  it  from  rotating  after  it  has 
been  tightened  up  to  the  desired  position.  The  way  in  which 
the  bearings  are  mounted  to  provide  for  the  exclusion  of 
foreign  matter  and  packing  of  the  bearings  with  grease  to 
insure  efficient  lubrication  is  quite  clearly  shown  in  the  illus- 
tration, so  that  this  feature  does  not  call  for  further  discus- 
sion. These  bearings  can  be  adjusted,  and  it  is  the  opinion 
of  the  Hart-Parr  Co.  that  they  can  be  maintained  tighter  and 
more  rigid  than  an  adjustable  bronze  box  with  a  variable  oil 
film. 

In  Fig.  18  it  will  be  seen  that  either  of  two  methods  may  be 
used  for  adjusting  the  bearings  to  compensate  for  lost  motion. 
One  method  consists  of  reducing  the  thickness  of  shim  B. 
which  may  be  accomplished  either  by  grinding  down  the  shim 
or  by  removing  a  lamination  in  case  a  laminated  shim  is  em- 
ployed. After  adjusting  the  shim,  bolts  ('  are  tightened  to 
provide  for  drawing  collar  I)  against  the  outer  race  of  the 
bearing.     In  this  way,  lost  motion   in   both  bearings  is  taken 


Fig.  24.     Another  Design  of  Bearing  Mounting,   the  Purpose  of  which  U  to 
have  Inner  Race  secured  to  Rotating  Member 

up  because,  after  the  bearing  at  the  left-hand  end  of  the  spin- 
dle has  been  made  a  tight  fit,  the  entire  spindle  will  be  drawn 
to  the  left,  which  results  in  pulling  the  inner  race  and  balls 
of  the  right-hand  bearing  over  sufficiently  to  insure  a  tight 
fit  of  the  balls  in  this  bearing  between  the  inner  and  outer 
races. 

By  the  other  method  of  adjustment  shown  in  Fig.  18,  a 
threaded  ring  E  is  provided  to  fit  inside  the  threaded  section 
of  collar  F.  By  tightening  ring  E,  the  shoulder  on  this  ring 
is  pushed  against  the  outer  race  of  the  left-hand  bearing,  thus 
tightening  the  fit  of  the  balls  in  the  races  of  this  bearing; 
also,  the  entire  spindle  is  drawn  to  the  left,  thus  tightening 
the  fit  of  the  bearing  at  the  right-hand  end  of  the  spindle  In 
the  same  way  as  this  result  was  accomplished  through  re- 
ducing shim  B  and  tightening  bolts  C. 

The  front  end  bearing  next  to  the  work  has  a  bore  of  • 
inches,  an  outside  diameter  of  13.3S6  inches,  a  width  oi 
inches,   and   fifteen   1%-inch  balls.     The   rear   bearing    b 
bore  of  4.331   inches,  an  outside  diameter  of  9.449   inch 
width  of  1.968  inch,  and  fourteen  1%-ineh   balls 
bearings  take  both  the  radial  and  thrust  load*  in  each 
tion,  there  being  no  other  thrust  bearing  or  thrust  collar  on 
the  spindle.    The  mounting  of  these  bearings  on  the  spindle 
is  simple;  the  spindle  may  be  taken  out  by  removing  tbi 
end  plates  that  are  bolted  on.     An  important  featur 
radio-thrust  bearings  is  that  they  are  set  up  tight,  there  being 
no  radial  freedom  whatever      This,  of  course  Is  qui: 
from  the  customary  practice  of  setting  up  spindles  in  babbitt 
or   bronze  bearings.      In   plain    bearings,   radial    freedom   must 
be  provided  to  allow   for  a  film  of  lubricant   between   the  spin- 
dle and  the  bearing. 

It  is  claimed  by  some  mechanical  engineers  that  ball  bear 
ings  when  used  on  lathe  spindles  mark  the  work  with  annular 
wa\es.  these  being  caused  by  the  passage  of  the  balls  along 
the  raceways  in  relation  to  the  tool  point.  Some  have  gone  so 
far  as  to  suggest  the  use  of  a  large  number  of  small  balls  in 
order  to  reduce  the  distance  between  the  balls  to  a  minimum. 
Hut  this  expedient  is  unnecessary,  as  a  properly  constructed 
and  designed  ball  bearing  of  sufficient  capacity  to  carry  the 
loads  imposed  on  it  will  run  perfectly  smooth  when  applied 
to  a  lathe  spindle.  In  the  case  of  the  Hart-Parr  projectile 
latln\  it  is  claimed  that  the  finish  produced  on  the  work  is 
so  smooth  that  it  is  not  necessary  to  grind  the  shells  afterward. 
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ii  is  stated  bj  the  Lathe  maker  that  the  iplndle  drives  the 
heaviest  out  without  chatter.  Repeated  teeti  have  bees  made 
on  steel  projectile!  mounted  on  s  mandrel  screwed  to  the  spin- 
die  QOSe  aiul  without  tailstock  support,  which  have  demon- 
strated thai  the  combination  of  worm  drive,  heavy  construe 

lion,  and  anti  friction  spindle  bearings  makes  remarkable  pro- 
duction results  possible.  Cuts  on.' hall'  inch  deep  with  one- 
sixteenth    inch    feed    in   0.60   per   cent    carbon    and   0.70   per  cent 

manganese  steel  were  taken  without  chatter  at  a  distance  of 

;>t;  inches  from  the  front  bearing,  without  the  use  of  a  tail- 
stock  support.  A  plain  spindle  subjected  to  such  a  test  would 
doubtless  have  chattered,  because  the  projected  area  of  a  plain 
bearing  would  not  have  been  sufflclenl  to  prevent  the  oil  film 
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Fig.   25.     A  so-called   "Grist-mill"   Seal  for  Ball  Bearings 

from  being  broken  down  and  displaced.  The  metal-to-metal 
contact  of  the  spindle  and  bearing  under  heavy  pressure  would 
cause  excessive  friction  and  chatter.  This  cause  of  chatter 
in  machine  tools  is  often  unsuspected,  the  fault  being  laid  to 
other  constructive  features. 

Thrust  Bearing  for  Bench  Lathe  Head 

In  the  bench  lathes  built  by  Hardinge  Bros.,  Inc.,  Berteau 
and  Ravenswood  Aves.,  Chicago,  111.,  use  is  made  of  a  ball 
bearing  to  carry  the  thrust  of  the  spindle.  The  ball  thrust 
bearings  used  for  this  purpose  are  made  by  the  U.  S.  Ball 
Bearing  Co.,  Chicago,  111.  Extending  from  the  outside  of  the 
right-hand  race  there  will  be  seen  in  Fig.  19  a  sheet-brass 
guard  which  covers  the  space  between  the  races  so  that  the 
balls  may  be  packed  with  grease.  Not  only  is  this  the  means 
of  insuring  efficient  lubrication  of  the  bearings,  but  it  also  ex- 
cludes dirt,  which  would  rapidly  clog  the  action  of  the  balls 
of  a  bearing  mounted  in  the  position  in  which  this  bearing  is 
placed  on  the  Hardinge  bench  lathe.  The  arrangement  of  the 
plain  tapered  bearings  which  support  the  spindle  is  also  some- 
what unusual,  in  so  far  as  provision  made  for  the  lubrication 
of  these  bearings  is  concerned.  Placed  at  the  back  of  the 
lathe  head,  there  are  oil-cups  which  deliver  lubricant  to  verti- 
cal pockets  that  are  filled  with  felt  wicks  A.  These  wicks  carry 
oil  up  to  channels  in  the  tapered  bearings  and  serve  the  addi- 
tional purpose  of  filtering  the  oil  to  insure  the  exclusion  of 
any  foreign  matter  which  would  cause  rapid  wear  of  the  rub- 
bing surfaces  of  the  bearings.  Occasionally  it  is  necessary 
to  clean  out  the  oil  reservoirs  which  supply  oil  to  the  bearings, 
and  to  facilitate  this  operation,  threaded  drain  plugs  B  are 
furnished,  which  can  be  removed  to  provide  for  flushing  the 
reservoirs  with  kerosene. 

Application  of  Ball  Bearings  on  Milling  Machines 

On  vertical  milling  machines  built  by  the  Becker  Milling 
Machine  Co.,  Hyde  Park,  Mass.,  four  ball  bearings  are  em- 
ployed to  support  the  spindle.  The  two  lower  ball  bearings  are 
for  carrying  end  thrust,  and  these  are  of  the  type  made  by  the 
Ball  &  Roller  Bearing  Co.,  of  Danbury,  Conn.  It  will  be  seen 
in  Fig.  20  that  the  lower  end  of  the  spindle  is  supported 
radially  by  a  tapered  plain  bearing.  At  the  upper  end  of  the 
spindle  there  are  two  ball  bearings  of  a  special  type  made  in 


the  Becker  shops.  These  are  a  combination  radial  and  thrust 
bearing,  ami  owing  to  the  form  of  the  raceways,  adjust  incut 
can  be  made  to  compensate  for  any  lost  motion  that  develops 
Biter  the  bearings  have  been  placed  in  service.  In  order  to 
adjust  for  end  play  in  the  spindle,  the  method  of  procedure 
is  to  raise  or  lower  the  spindle  until  mils  1  appear  in  the 
opening  <>f  the  frame.  The  lower  nut  is  used  for  making  the 
adjustment)  after  which  the  upper  one  is  firmly  screwed  down 
to  lock  the  adjusting  nut  in  place.  Side  play  of  the  spindle 
is  taken  up  by  first  loosening  nut  B  at  the  lower  end  of  the 
spindle  and  then  tightening  the  spindle  sleeve  by  screwing 
down   nut  C. 

Mounting  for  Ball  Bearings  Carrying  Vertical  Spindles 
Where  ball  bearings  are  employed  to  support  a  vertical  spin- 
dle, special  means  must  be  provided  to  prevent  the  escape  of 
oil  from  the  bearing  mounting.  An  example  of  this  kind  is 
shown  in  Fig.  21,  which  illustrates  the  design  of  Gurney  ball 
bearing  mountings  for  the  vertical  spindle  of  a  wood  shaper. 
In  this  illustration  we  are  particularly  concerned  with  the 
arrangement  of  the  main  radial  bearing  at  the  upper  end  of 
the  spindle.  Here  it  will  be  seen  that  a  threaded  collar  A 
is  provided  to  clamp  the  inner  race  against  the  shoulder.  Se- 
cured between  the  raceway  and  shoulder  on  the  spindle  there 
is  a  pressed  steel  cup  B,  which  revolves  with  the  inner  race 
of  the  bearing.  Oil  is  caught  by  this  cup,  and  as  the  spindle 
rotates  at  high  speed,  centrifugal  force  tends  to  throw  the  oil 
out  against  the  inclined  side  of  the  cup,  with  the  result  that 
the  oil  is  projected  from  this  inclined  surface  up  into  the  bear- 
ing. It  will  be  seen  that  a  small  amount  of  space  is  provided 
between  the  under  side  of  the  cup  and  the  casting  beneath  it. 
Oil  finds  its  way  into  this  space,  but  its  escape  is  prevented  by 
the  fact  that  rotation  of  the  cup  at  high  speed  imparts  suffi- 
cient motion  to  the  oil  so  that  centrifugal  force  causes  it  to 
work  upward  through  the  labyrinth  space,  thus  finding  its  way 
back  into  the  oil-cup  B.  Also,  the  clearance  is  so  small  that 
only  a  very  small  amount  of  oil  finds  its  way  into  the  space 
below  the  cup. 

Another  form  of  labyrinth  seal  is  shown  in  Fig.  25.  This 
is  known  by  the  Gurney  engineers  as  a  "grist-mill"  seal,  be- 
cause its  action  in  excluding  dirt  from  the  bearing  is  similar 
to  the  action  of  the  old-fashioned  stones  of  the  grist  mill  in 
ejecting  ground  flour.  Where  two  horizontal  surfaces  are  ro- 
tating in  contact  with  each  other,  experience  has  shown  that 
any  material  finding  its  way  between  the  two  surfaces  tends 
to  work  toward  the  outer  periphery.  It  is  on  this  principle 
that  the  stones  of  the  grist  mill  were  able  to  eject  flour;  and 


Fig.   26.     Self-aligning  Radial   Ball   Bearings   supported   in    "Rigid"    Type 
Shaft   Hangers 

the  bearing  seal  we  now  have  under  consideration  ejects  dirt 
and  other  foreign  matter  in  the  same  way. 

Mention  has  already  been  made  of  the  use  of  spiral  grooves 
cut  in  a  shaft  carried  by  ball  bearings  in  order  to  provide 
for  the  retention  of  oil  in  the  bearing  mounting  and  the  ex- 
clusion of  dirt  and  other  foreign  matter.  It  will  be  recalled 
that  two  sets  of  grooves  were  cut,  with  the  spirals  right-  and 
left-hand,  respectively,  in  order  to  provide  for  the  performance 
of  these  two  functions.  This  arrangement  of  spiral  grooves 
on  spindles  carried  in  ball  bearings  may  also  be  used  for 
another  purpose,  namely,  to  provide  for  the  circulation  of  oil 
between  different  bearings.     Such   an  arrangement   is  shown 
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in  Fig.  22.  In  this  illustration  it  will  be  seen  that  tubes  are 
provided  to  connect  the  mountings  of  bearings  at  the  upper 
and  lower  ends  of  the  spindle,  in  order  to  allow  oil  to  circulate 
from  one  mounting  to  the  other.  The  arrows  indicate  the  di- 
rection in  which  the  oil  flows,  and  the  way  in  which  this  cir- 
culation of  lubricant  is  accomplished  will  now  be  briefly 
described. 

Oil  contained  in  the  lower  bearing  mounting  descends  by 
gravity  into  the  spiral  groove  A,  which  is  cut  at  the  lower 
end  of  the  spindle.  This  spindle  runs  at  high  speed,  and  the 
oil  which  flows  into  the  groove  is  driven  up  through  tub'-  H 
into  the  mounting  of  the  upper  bearing.  After  circulating 
through  this  bearing,  where  it  provides  for  efficient  lubrication 
and  adequate  protection  of  the  balls  and  raceways  from  rust, 
the  oil  finds  its  way  into  tube  C,  through  which  it  flows  down 
to  the  bearing  mounting  art  the  lower  end  of  the  spindle.  At 
several  points  in  this  article  mention  has  been  made  of  the 
absolute  importance  of  keeping  ball  bearings  perfectly  clean  in 
order  that  they  may  operate  efficiently  and  be  protected  from 
damage.  In  the  present  instance  a  threaded  plug  D  is  pro- 
vided, and  by  removing  this  plug  the  oil  may  be  drained  out 
of  the  bearings,  after  which  the  entire  system  is  flushed  with 
kerosene  to  be  sure  that  all  traces  of  foreign  matter  have  been 
removed  before  replacing  plug  D  and  adding  a  fresh  supply 
of  lubricating  oil.  In  this  illustration  it  will  be  seen  that 
spiral  grooves  are  provided  at  each  side  of  the  ball  bearings 
in  order  to  provide  for  excluding  dirt.  This  is  the  same  ar- 
rangement which  has  already  been  described. 

In  Fig.  23  there  is  shown  another  example  of  how  a  spiral 
groove  machined  in  the  surface  of  a  high-speed  rotating  mem- 
ber may  be  utilized  to  afford  means  of  circulating  oil  between 
two  or  more  ball  bearings.  In  the  present  case  it  will  be 
seen  that  a  sight-feed  oil-cup  A  is  provided,  which  is  filled 
with  oil  to  a  sufficient  height  to  provide  for  keeping  the  lower 
ball  bearing  flooded.  It  will,  of  course,  be  evident  that  from 
cup  A  the  oil  circulates  through  the  system  of  conduits  to 
reach  the  lower  bearing.  Machined  in  the  hub  of  the  pulley 
there  is  a  spiral  groove  B,  and  as  the  pulley  rotates,  this 
groove  causes  the  oil  to  work  through  the  conduits  so  that  it 
eventually  finds  its  way  into  the  upper  ball  bearing.  A  pressed 
steel  deflector  C  catches  the  oil  which  is  thrown  from  the 
vertical  conduit  and  guides  it  down  into  the  bearing.  After 
lubricating  the  balls  and  races  of  the  upper  bearing,  this  oil 
drains  down  into  the  lower  bearing.     It  will  be  evident  from 


Fig.  27.     Same  Type  of  Bearings  shown  in  Fig.   26  mounted  in  Adjustable 

Boxes 

the  illustration  that  an  arrangement  of  drain  plugs  is  pro- 
vided to  allow  used  oil  to  be  removed  and  bearings  flushed 
with  kerosene  before  adding  a  supply  of  fresh  lubricant. 

Fig.  24  shows  another  design  for  the  bearing  mounting  illus- 
trated in  Fig.  23.  The  purpose  of  this  construction  is  to  have 
the  inner  race  secured  to  the  rotating  member,  and  thus  secure 
a  slower  ball  speed  than  it  is  possible  to  obtain  where  the  outer 
race  is  fastened  to  the  rotating  member  and  the  inner  race 
is  a  free  fit,  as  shown  in  Fig.  23.  In  the  mounting  shown  in 
Fig.  24,  oil  flows  from  cup  .1  into  spiral  groove  B,  from  which 
it  is  pumped  up  through  the  conduit  into  duct  C  and  thence 
to  the  upper  ball  bearing.  After  lubricating  this  bearing,  the 
oil  drains  down  to  the  lower  bearing,  and  then  spiral  groove  1) 
assists  in  carrying  it  around  into  groove  B. 


Ball  Bearing  CountMrshaitH  and  Llntmhart  Hanger* 

The  application  of  ball  bearings  in  countershafts  and 
shair  bangers  is  the-  means  of  making  such  a  substantia] 
Ing  in  power  consumption  that  progrt  tory  man 

cannot    afford     to    overlook     this    proposition,      Invesfig.c 

which  have  been  made  •>(  friction  plain  bnsrlnci 

shown  that  these  Often  amount  to  M  pet  cent  of  the  total  p 

consumed  in  operating  the  mechanical  equipment  of  a  plant. 

Through  the  substitution   of  ball    OPS  rings   for  plain   beai 

60  per  cent  of  this  wn  n  can  be  utilized;   in  other 

words,    the    ball    bearings    are    responsible    for    sav:- 

cent,  of  the  total  power  required  to  operate  a  plant 

with    plain    bearings.      In    the   ,  ;ise   of  countershafts   and 
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Fig.    28.     Cross-sectional   View    of   Ball   Bearing   Hanger   Box    which   can 
be   substituted   for  a   Plain   Bearing   Box 

shaft  hangers,  no  argument  can  be  advanced  against  the  use 
of  ball  bearings,  as  a  very  slight  amount  of  shake  is  not  ob- 
jectionable, and,  when  properly  mounted,  ball  bearings  are 
easier  to  keep  lubricated  than  plain  bearings. 

In   Fig.   26   there  is  shown   what   is   known   as   a   :. 
of  hanger  equipped  with  S  KF  double-row  radial  ball  bea- 
A  hanger  of  this  type  is  not  generally  used  on  ball  bearing 
countershafts,  but  owing   to   the   self-aligning   feature   of  the 
SKF    bearing,    all    difficulty    which    might    be    expert- 
through    inaccuracy   in   alignment  of   the   shaft    is   overcome. 
Fig.  27  shows  the  conventional  type  of  hanger  for  use  in 
where  ball  bearings  are  employed.     Here  it  will  be  seen  that 
the  ball  bearings  are  contained  in  a  box  that  is  supported  by 
means  of  screws  .1  that  engage  pockets  machined  in  the  out- 
side of  the  box  for  that  purpose.     By  regulating  the  position 
of  screws  A,  the  box  containing  the  bearing  can  be  raised  or 
lowered,   or   adjusted   sidewise,    in   order   to   accurately    align 
the  bearing  with  the  shaft  and  thus  relieve  it  of  all  unv 
sary  strain. 

Double  bearing  hanger  boxes  of  the  type  made  by  the  Fafnir 
Bearing  Co.,  New  Britain.  Conn.,  are  adapted  to  tit  any  stand- 
ard hanger  frame.     Accordingly,  it  is  a  simple  matter  to  sub- 
stitute them  for  any  type  of  standard  hanger  box,  since  this 
operation  does  not  involve  taking  down  hanger  fr.< 
examination  of  the  accompanying  cross-sectional  view.  Fig 
will  show  the  advantages  of  this  type  of  hanger  box.     To  begin 
with,  the  simplicity  and  ease  with   which   the  box   can   be   in- 
stalled or  removed  is  too  apparent  to  require  further  elucida- 
tion.    Furthermore,  through  the  use  of  two  bearings,  the  load 
is  distributed  between  two  supports,  effectively  eliminating  all 
possibility  of  cramping  the  hearings  as  a  result  of  shaft 
alignment.     Finally,  though  each  box  can  be  mounts 
thrust   collars  if  deemed   advisable,  it  is  usually  sufficient   to 
mount  a  single  box    (preferably  in   the  center  of  the  line) 
tween   collars,   resulting  in  all   end   thrust    loads  being  carried 
by  ball  hearings  and  in  adequately  stabilizing  the  shaft  against 

•Mid  play. 
in  comparison  with  plain  bearings,  the  application  of  ball 

bearings  to  countershafts  results  in  a  pronounced  economy  in 
power  and  oil.   and   greatly   facilitates  cleanliness. 
the  wear  and  tear  on  the  belts  Is  much  less,  ami  in  many  in- 
stances lighter  or  narrower  belts  will  suffice.     When  belts  are 
shifted,    the    ball    bearing    Installation  n    picking    up 

speed.  Finally,  since  slippage  is  lessened,  wear  is  correspond- 
ingly reduced.  Fig  89  shows  a  countershaft  fitted  with  ball 
bearings  which  is  made  by  the  Rivett  Lathe  &  Grinder  Co., 
Brighton,  Boston,  Mass  .  for  use  in  driving  grinding  machines 


58 


MACHINERY 


September,  1918 


built  by  this  firm,  in  addition  to  the  generally  accepted  ad 
vantages  of  i>;iii  bearings,  it  is  found  thai  the  particular  type 
of  grinding  machine  driven  i>>   this  countershaft  demands  a 

Wide  variation  in  spindle  and  Countershaft  Speeds;  for  in- 
stance, the  beadstock  or  work-spindle  Is  driven  at  a  compare 
tlvely  slow  speed,  the  reciprocating  mechanism  for  the  table 

is  driven  at  a  higher  speed,  the  pump  for  the  coolant  is  driven 
at    a   still    bigher   speed,    while   the   grinding  wheel   spindle  re- 

qulres  a  very  high  speed.    By  using  ball  bearings  for  pulleys 

and  shafts,  it  has  been  found  possible  to  have  an  idler  pulley 
run  on  a  shaft  which  is  revolving  in  a  direction  opposite  to 
that  of  the  pulley,  By  taking  advantage  of  this  condition, 
the   number  of   shafts    in   the   countershaft   can   be  reduced 

from  four  to  two,  making  a  much  neater  and  easier  run- 
ning outfit. 

Application  of  Ball  Bearings  in  Electric  Motors 

The  source  of  power  that  provides  for  driving  an  expensive 
machine  tool  or  a  group  of  tools  should  be  carefully  guarded 
against  the  necessity  of  shutting  it  down  during  working 
hours.  Where  such  a  shut-down  becomes  necessary,  it  means 
that  one  or  more  expensive  machines  and  the  operators  of 
these  machines  are  kept  idle,  with  the  result  that  there  is  a 
serious  stoppage  of  production  and  loss  of  manufacturing  prof- 
its. Take  the  case  of  motors  used  to  supply  power  machinery 
by  either  the  individual  or  group  system  of  driving.  If  a  bear- 
ing in  one  of  these  motors  becomes  heated,  or  if  the  motor  fails 


Fig.    29.     Ball   Bearing   Countershaft   of   Type   built   to   drive   Precision 
Grinding:    Machine 

to  operate  properly  because  of  wear  in  the  bearings,  it  means 
that  the  machine  or  machines  driven  by  the  motor  are  forced 
to  remain  idle  while  the  motor  is  being  repaired.  "When  ap- 
plied to  electric  motor  service,  ball  bearings  permanently  pre- 
serve the  correct  alignment  of  the  armature  shaft  and  virtually 
eliminate  wear,  making  practicable  the  maintenance  of  a 
minute  air-gap  without  danger  that  the  armature  will  ever 
drop  and  strike  the  pole  pieces.  In  this  manner,  the  magnetic 
leakage  is  reduced  to  a  minimum  and  the  efficiency  of  the 
motor  is  correspondingly  increased.  In  addition  to  this,  ball 
bearings  occupy  much  less  space  than  plain  bearings,  save  oil, 
permit  higher  speeds,  and  conserve  a  large  amount  of  energy 
which  otherwise  would  inevitably  be  consumed  in  friction. 
Also,  the  bearings  of  electric  motors  are  subject  to  the  same 
general  classes  of  trouble  which  are  experienced  with  plain 
bearings  used  in  other  classes  of  equipment. 

Substitution  of  Ball  Bearings  for  Plain  Bearings 

In  substituting  ball  bearings  for  plain  bearings,  judgment 
must  be  used  in  other  ways  besides  deciding  upon  the  par- 
ticular size  and  type  of  bearing  which  is  suitable  to  meet  the 
requirements  of  service  under  which  the  bearing  is  to  be  used. 
A  change  from  the  use  of  plain  bearings  to  ball  bearings  may 
introduce  certain  complications  which  call  for  the  provision 
of  special  means  of  overcoming  them.  A  case  in  point  is  seen 
where  the  armature  spindle  of  an  electric  motor  is  to  be  sup- 
ported by  ball  bearings  instead  of  plain  bearings  which  were 
formerly  employed.  The  theoretical  point  contact  between  the 
balls  and  races  of  a  ball  bearing  is  the  means  of  greatly  re- 
ducing frictional  resistance  of  the  bearings,  but  this  benefit 


is  secured  ai  the  expense  of  less  support  for  the  shaft  to  assist 
it  in  resisting  the  tendency  to  bend  under  the  load  which  it 
is  called  upon  to  carry.  If  an  armature  spindle  is  not  accu- 
rately balanced,  it  may  bo  that  this  decreased  support  of  the 
.shall  against  bending,  which  results  from  the  substitution  of 
ball  bearings  for  plain  bearings,  will  be  responsible  for  the 
development  of  an  excessive  amount  of  vibration  or  trouble 
from  some  other  cause.  The  obvious  way  to  guard  effectually 
against  such  conditions  is  to  employ  a  stiffer  spindle.  This  is 
an  entirely  logical  course  of  procedure,  because  if  a  ball  bear- 
ing offers  less  resistance  against  bending  of  the  shaft,  the 
shaft  must  naturally  be  larger  and  stiffer  in  order  to  support 
the  load.  In  many  cases  where  ball  bearings  are  substituted 
for  plain  bearings  to  support  a  motor  armature  spindle,  it  is 
found  that  the  desired  resistance  against  bending  may  be  ob- 
tained by  simply  increasing  the  diameter  of  the  shaft  between 
the  ball  bearings,  having  the  bearings  abut  against  a  shoulder 
at  each  end  of  the  enlarged  central  portion  of  the  shaft,  so 
that  it  is  unnecessary  to  change  the  design  of  pulleys,  gears, 
or  other  details  which  assemble  onto  the  shaft. 

*  *     * 

SPECIFICATIONS   FOR  CAST  IRON  FOR  AIRCRAFT 

The  International  Aircraft  Standards  Board,  working  under 
the  direction  of  the  Bureau  of  Standards,  Department  of  Com- 
merce, Washington,  D.  C,  has  issued  specifications  for  cast- 
iron  airplane  parts,  this  material  being  suitable  for  piston 
rings,  cylinder  liners,  valve  guide  bushings,  etc.  The  follow- 
ing chemical  composition  is  desirable: 

Per  Cent 

Total  carbon,  minimum 2 .  80 

Combined  carbon,  maximum 0 .  75 

Manganese,  maximum 0 .  75 

Phosphorus,  maximum 1.00 

Sulphur,  maximum 0.12 

Silicon,   maximum 2 .  25 

The  manufacturer  must  subject  each  piston  ring  to  a  spring- 
ing test;  only  rings  may  be  submitted  to  the  inspector  that 
have  been  pressed  over  a  cone  until  the  distance  between  the 
ends  of  the  ring  is  equal  to  seven  and  one-half  times  the  mean 
thickness  of  the  ring;  upon  removal  from  the  cone,  the  ring 
must  show  no  set.  At  least  25  per  cent  of  the  piston  rings 
submitted  at  any  one  time  shall  be  subjected  to  the  spring- 
ing test. 

A  test  bar  supported  on  knife-edges  12  inches  apart  and 
loaded  centrally  by  means  of  a  knife-edge  must  show  a  mini- 
mum breaking  strength  of  400  pounds  and  a  minimum  deflec- 
tion of  0.15  inch  under  a  load  of  350  pounds.  The  test  bars 
must  have  a  Brinell  hardness  number  of  200  to  240  and  a 
Shore  scleroscope  hardness  number  of  33  to  40.  The  hardness 
tests  may  also  be  made  on  castings  selected  at  random,  which 
must  conform  to  the  requirements  specified. 

For  all  castings,  test  bars  shall  be  cast  of  the  same  metal 
and  under  the  same  conditions  as  the  castings  they  represent. 
The  test  bars  shall  be  0.5  inch  square  and  14  inches  long,  and 
shall  have  identification  marks,  such  as  a  serial  number  and 
date,  cast  on  them.  One  test  bar  shall  be  required  for  each 
lot  of  250  castings  or  less.  Samples  for  chemical  analysis  shall 
be  taken  from  the  test  bars,  but  may  also  be  taken  from 
any  casting  chosen  at  random.  In  the  case  of  piston  rings, 
the  samples  shall  be  taken  from  the  rings. 

*  *     * 

THE  STORING-  OF  COAL 

Recently  completed  experiments  and  tests  begun  in  1910 
under  the  direction  of  Professor  S.  W.  Parr  at  the  Engineering 
Experiment  Station  of  the  University  of  Illinois  show  that, 
if  properly  sized  and  carefully  handled,  coal  may  be  stored 
without  danger  of  spontaneous  combustion;  that  the  actual 
loss  of  heat  value,  or  deterioration,  resulting  from  storage  is 
slight;  and  that  underwater  storage  eliminates  entirely  all 
risk  of  spontaneous  combustion  or  of  deterioration.  It  is  esti- 
mated that  the  lack  of  storage  facilities  necessitates  a  capital 
investment  in  mines  and  railroad  cars  of  $500,000,000  in 
excess  of  the  amount  that  would  be  required  if  production  and 
transportation  could  be  maintained  at  a  uniform  rate  through- 
cut  the  year. 
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CRITICAL   SPEED    IN   TAPERED   SHAFT 
DESIGN 

DERIVATION    OF  FORMULAS    AND    EXAMPLES    ILLUSTRAT- 
ING THEIR  USE 

BY  ALFRED  MUS80 ' 

When  the  speed  of  a  shaft  is  increased  beyond  a  certain 
limit,  the  shaft  will  suddenly  start  to  vibrate  violently  and 
whirl  into  the  form  of  a  bow  with  a  node  at  each  bearing. 
A  further  increase  of  speed  will  cause  the  shaft  to  return  to 
its  rigidity  and  true  line  until  a  still  higher  speed  is  reached, 
when  the  shaft  suddenly  begins  to  vibrate  again  and  whirls 
into  the  form  of  two  bows,  there  being  three  nodes,  one  at 
each  bearing  and  one  in  the  middle.  A  further  increase  of 
speed  will  again  restore  the  shaft  to  its  line  and  rigidity,  while 
a  still  higher  speed  will  cause  it  to  whirl  into  three  bows,  and 
so  on.  In  each  case  the  whirling  occurs  at  a  certain  speed  for 
each  shaft;  these  speeds  are  known  as  critical  speeds  and  are 
referred  to  as  the  first,  second,  third,  etc.,  critical  speed  of 
the  shaft. 

The  whirling  of  a  shaft  driven  at  a  critical  speed  is  a  vibra- 
tory phenomenon  by  which  the  elastic  forces  of  the  material 
of  which  the  shaft  is  made  are  neutralized  and  the  resistance 
of  the  shaft  becomes  impaired.  If  after  the  critical  speed  is 
reached  this  particular  speed  is  maintained,  the  bending  of 
the  shaft  will  continue  to  increase  until  the  elastic  limit  of 
the  material  is  surpassed;  then  deformation  sets  in  perma- 
nently and  the  shaft  ultimately  collapses.  For  these  reasons, 
the  importance  of  the  critical  speed  of  a  shaft  cannot  be  over- 
estimated in  machinery  design.  For  all  purposes  of  safety, 
the  first  critical  speed  should  never  be  attained,  and  ordinary 
practice  requires  that  the  highest  speed  at  which  a  shaft  is 
to  be  driven  shall  not  exceed  80  per  cent  of  its  first  critical 
speed. 

The  value  of  the  first  critical  speed  of  a  horizontal  tapered 
shaft  freely  supported  at  the  bearings,  with  a  concentrated 
load  at  the  center  shaft,  is  given  by  the  fundamental  formula: 

187.7 
N  = (1) 

VS 
where  N  =  critical  speed,  in  revolutions  per  minute;  and 
8  =  static  deflection  of  shaft. 
In  the  accompanying  illustration,  let  AB  represent  a  shaft 
with  the  central  part  C  parallel  and  its  ends  tapered  as  shown. 
Call  its  length  L,  its  largest  diameter  D,  its  smallest  diam- 
eter d,  and  the  central  load  W.    Then  the  maximum  bending 

WL 

moment  caused  by  such  a  load  is  and  the  bending  mo- 

\ 

ment  diagram  will  be  represented  by  the  triangle  EFG.  From 
the  theory  of  the  deflection  of  beams  it  is  known  that  the 
maximum  deflection  is  the  area  of  one-half  the  bending  mo- 
ment diagram  multiplied  by  the  distance  of  its  center  of  grav- 
ity from  the  support,  and  this  product  divided  by  the  product 
of  the  elastic  modulus  of  the  material  of  which  the  beam  is 
made  and  the  moment  of  inertia  of  the  section  of  the  beam. 
Considering  the  shaft  as  a  simple  beam,  and  neglecting  weight, 
let: 

5  =  static  deflection; 

a  —  distance  of  center  of  gravity  of  one-half  bending  mo- 
ment diagram  from  left  support; 
E  =  elastic  modulus; 
I  =  moment  of  inertia  of  section; 
D,  =  diameter  distant  a  from  left  support. 
Then: 


area  EFJI  X  a 


(2) 


EI 
WL  L  WU  L 

But  area  EFH  = X  =  .  and  a  =  ;  then: 

4              4  16  3 

WL3 
5  =  (3) 


ASEI 

v 
where  I  =       —  Dy*.     Calling  the  taper  angle  a, 

Dj  =  d  +  2a  tan  a 


64 


(4) 


l*u f  tan  a 


D  —  d 


L  —  O 


■II. 


73,  =  d  + 


<: 


Prom  Formula*  (3)  and  (5) 


64WL 


a  = 


I"'  t-(i  9]' 


The   value   of  the   maximum    static   deflection    ai  giTea    by 

Formula    (6)    may   be  substituted    in    Formula    (1),  and   thus 

the  value  of  the  critical  .speed   for  the  .shaft  under  investiga- 
tion obtained. 

Solution  of  Most  Common  Problem 

The  most  common  case  that    occurs  to  the  designer  is  the 
inverse  of  the  one  already  treated,  because  the  working  speed 
of  the  machinery  under  project  is  generally  known,  win;. 
dimensions  of  the  shaft  are  looked  for.     In  this  case  the  pro- 
ceeding may  be  embodied  in  the  three  following  rules: 

Rule  1 — To  find  the  highest  safe  value  for  the  static  d< 
tion,  substitute  the  given  maximum  working  speed  of  the  ma- 
chine plus  20  per  cent  for  U  in  Formula   (1),  and  solve  for  3; 
thus,  calling  V  the  working  speed, 

187.7  \2      24 
-  I  = 


1.27 


V 


_i_  J, 


Diagram  for  determining  Critical  Speed  of  Tapered  Shaft 

Rule  2 — To  find  the  diameter  7),  of  the  shaft  at  a  point  one- 
third  its  length  from  a  bearing,  substitute  in  Formula  (3)  the 
value  of  5  obtained  by  Formula  (7)  and  solve  for  /;  multiply 
the  value  thus  found  by  20.:!7  and  extract  the  fourth  root  of 

■w  64 

the  product.    As  7  =  7J,\  Dt*  =  I  X  —  =  20.377.    Also,  as 


WL1 


48/-:/ 


64 


by  substituting  the  value  just  found  for  5,  we  get: 


20.37U7.  r 


I  = 


and 


1.174.368B 


and  D*  = 


D>  = 


1.171 

WL 

A 


H7    V- 


I  IB 


'\   IT) 


(8) 


15.49    v    >       i: 

h'ulc  3— To  obtain  the  taper  of  the  shaft  and.  ultimately,  the 
maximum  diameter  of  the  shaft,  substitute  in  Formula  (4i 
the  value  of  7),  obtained  by  Formula  (8) ;  establish  safe  values 
for  tan  a  and  ('  consistent  with  the  general  design  of  the  ma- 
chine and  solve  for  the  value  of  tan  a. 


Thus,  [f 


\  VL 
15.49 


(a 


1 


tan  a 


WL 


X 


d  +  2u  tan  i, 


\   V 


; 


(9) 


Address:  197  N.  19th  St.,   East  Orange,  N.  J. 


10.33 
and  the  maximum  diameter  is  found  to  be: 

D  =  &  +  (L  —  O)  tan  a  (10) 

Example  7— Find  the  maximum  safe  speed  for  a  shaft  freely 

supported   that    is   parallel    for   a   length    of   14    inches   in   the 

middle  and  has  a  straight  taper  toward  each  end.     The  total 
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Length  of  the  shaft  between  support!  la  L08  Inches;  the  max! 
mum  diameter  Is  LO  Inches ;  the  minimum  diameter  ia  7  inches; 
the  centra]  Load,  17,920  pounds;  and  the  clastic  modulus  of 
steel,  26,880,000  pounds  per  Inch.     In  other  words.  /,         L08 

inches,  D  =    10    inches,   </  7    inches,    ('  14    inches,    11' 

::  /. 

1 7.1»^<>   pounds,   tan  a  =  .     I  86   inches,  and   /: 

94  3 

26,880,000  pounds  per  inch.    Then,  by  Formula  ("»): 
2  \  36   ■   S 

/),   -  7  H —  =  9.29  inches 

01 


By  Formula  (6) : 

til  x   17,920  X  1083 
8  =  


0.048    inch 


-IS  x  3.14  X  26,880,000  X  9.294 
and,  finally,  by  Formula  t i  > : 

1ST.  7 
\  856.6  revolutions  per  minute 

V0.048 
which  Is  the  critical  speed.    The  safe  speed  will  be  80  per  cent 
Of  this,  or  6S4  revolutions  per  minute. 

Example  2 — Design  a  shaft  with  a  centrally  loaded  rotor 
weighing  10,000  pounds,  fastened  to  a  collar  shrunk  on  the 
shaft.  The  length  of  the  collar  is  12  inches;  the  length  of  the 
shaft  between  supports  is  120  inches;  the  diameter  at  the 
bearings  is  6  inches;  the  working  speed  of  the  machine  is 
900  revolutions  per  minute.  The  shaft  is  made  of  high-carbon 
steel  having  an  elastic  modulus  of  29,000,000  pounds  per  inch. 
By  Rule  1,  the  critical  speed  of  the  shaft  is  found  to  be 
900  +  (900  X  0.20)  =  1080  revolutions  per  minute.    Substitut- 

187.7 
ing  this  value  in  Formula   (1)   gives  1080  =  ;   solving 


VS 


187.7  \2 


-  )  =  0.0302  inch  as  the  static  deflection 


for  5  gives  5  = 

1080 

of  the  shaft.    By  Rule  2,  the  moment  of  inertia  is: 
10,000  X  1203 

/  =  =  411  inches 

48  X  29,000,000  X  0.0302 
411  X  64 

=  8377,  from  which  the  diameter  of  the 


and  D,4 


3.14 


shaft,  40  inches  from  the  bearing,  is  found  to  be  Dt  =  ]4  8377  = 
9.56  inches.     Substituting  the  known  values  in  Formula   (5) 

gives : 

2  X  120 
9.56  =  6  H (  -  -1=6  +  0.74D  —  4.45 


3         \      180 

and  solving  this  for  D  gives  as  the  maximum  diameter  of  the 
shaft : 

9.56  +  4.45  —  6 

D  = =  10.8  inches 

0.74 

From  the  data  thus  obtained  it  is  easy  to  lay  out  the  outline 
of  the  shaft. 


COOLING  LUBRICANT   FOR  SCREW 
MACHINE   WORK 

BY  M.   C.  HOBABT1 

Generally,  the  cooling  lubricants  used  for  automatic  screw 
machines  are  animal  lard  oil,  mineral  lard  oil,  a  mixture  of 
one  of  these  with  either  kerosene  or  a  paraffin  oil,  or  an  oil  or 
paste  that  is  soluble  in  water.     The  use  of  either  a  straight 


•Address:  1847  S.  Sawyer  Ave.,  Chicago,  111. 

RESULTS  OF  TESTS  WITH  ASPHALTIC  BASE 


Oil  Tested 

Date 

of  Test 

Duration 

of  Test, 

Hours 

Time 

Lost  in 

Tool 

Grinding, 

Hours 

Time 

Lost  in 

Tool 

Grinding, 

Per  Cent 

Number 

of  Pieces 

Made 

Gallons 
of  Oil 
Con- 
sumed 

Number 

of  Pieces 

Made 

per 

Gallon 

Mixture  of  mineral  lard 
oil  and  kerosene 

Asphaltic  base  oil 

Jan., 
Feb. 
Feb., 

1917 
1917 
1918 

144 

144 

30 

10.50 

4.00 
0.25 

7.20 
2.80 
0.83 

485 
507 
245 

10.30 

11.25 

4.00 

47 

45 
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animal  or  mineral  lard  oil  tor  screw  machine  work  is  practi- 
cally prohibited  today  becauae  of  the  price  of  these  materials. 

Many  manufacturers  ohjeel  to  the  use  of  a  water  compound 
on  their  machines,  hecause  of  the  action  of  the  water  on  the 
hearings,  slides,  and  tools,  and  use  B  mineral  lard  oil  cut  with 
kerosene.  The  kerosene  is  not  used,  however,  as  some  sales- 
men recommend,  simply  to  cut.  the  cost  of  the  coolant,  but  to 

Obtain  BUfflclent  fluidity  tO  enable  the  oil  to  reach  the  point 
of  the  tool  in  the  deep  drilling  and  reaming  operation!.  How 
ever,  the  kerosene  has  no  lubricating  value  nor  any  special 
cooling  property,  but  cuts  the  lubricating  oil  out  of  the 
hearings  and  greatly  increases  the  amount  of  repair  work 
necessary. 

These  were  the  conditions  a  year  ago  in  the  factory  with 
which  the  writer  is  connected,  and  which  have  been  met  suc- 
cessfully. Since  February,  1917,  in  a  battery  of  Cleveland  auto- 
matics, an  asphaltic  base  machine  oil  of  a  good  grade  and  a 
fairly  high  viscosity  has  been  used.  This  oil  has  a  specific 
gravity  of  0.93,  or  20i/>  degrees  Baumo.  When  the  proposal  to 
try  such  an  oil  was  made,  we  were  skeptical,  but  tested  it  on 
the  hardest  job  in  the  shop,  which  was  a  double  bevel  gear 
blank  turned  out  of  2-inch  cold-rolled  steel.  In  addition  to 
removing  considerable  metal  with  overhang  and  forming  tools, 
a  5/8-inch  hole  had  to  be  drilled  and  reamed  4  inches  in  depth. 
The  mineral  lard  oil  mixture  would  not  reach  the  tool  point 
continuously  on  the  latter  operations  and  the  tools  had  to  be 
constantly  reground.  As  a  result  of  comparative  tests  of  the 
mineral  lard  oil  cut  with  kerosene,  and  the  asphaltic  base  oil, 
we  signed  a  contract  for  a  year's  supply  at  a  price  per  gallon 
just  one-half  that  of  the  mineral  lard  oil. 

Early  this  year  another  test  of  the  asphaltic  base  oil  was 
made  on  the  same  machine  and  the  same  piece  as  before;  this 
showed  that  we  were  obtaining  the  same  quality  of  oil,  as  the 
test  was  even  more  favorable  than  the  previous  one.  The  re- 
sults of  these  tests  are  given  in  the  accompanying  table.  In 
addition,  we  have  had  less  trouble  with  breakdowns  and  the 
machines  are  in  better  condition  today  than  ever,  as  regards 
the  results  of  lubrication,  while  production  has  been  materially 
speeded  up.  The  same  oil  is  being  used  in  the  lubrication  of 
the  lineshafting  and  machine  tools,  thus  doing  away  with  the 
necessity  of  keeping  more  than  one  kind  of  oil  in  storage.  In 
view  of  the  greater  quantity  of  this  oil  consumed  in  a  year, 
due  to  the  combined  uses,  a  better  price  is  obtained  on  the 
annual  contract. 

Why  Lubricating-  Oil  is  Successful  for  Cooling 

The  question  has  been  raised  as  to  why  an  oil  that  is  pri- 
marily a  lubricating  oil  should  be  so  successful  as  a  coolant. 
This  success  is  due  to  several  factors,  the  first  of  which  is  the 
fluidity  of  the  oil.  It  flows  more  readily  than  lard  oil  and 
easily  reaches  the  tool  point  without  being  cut  with  some  light 
oil  that  has  no  lubricating  or  cooling  value.  Lard  oil  tends 
to  break  down  or  withdraw  under  heat.  A  hot  chip,  up  to  a 
certain  degree,  is  essential  to  the  proper  cutting  action  of  a 
tool,  but  this  hot  chip  will  prevent  lard  oil  from  reaching  the 
point  of  contact  so  that  the  heat  will  become  too  intense  and 
the  tool  will  burn.  This  is  especially  true  on  a  deep  drilling 
or  reaming  operation.  The  characteristic  quality  of  the  south- 
western crude  stocks  from  which  the  particular  asphaltic  base 
oil  in  question  comes,  as  applied  to  cutting  service,  is  its 
tendency  not  to  decompose  under  the  heat  generated  at  the 
cutting  tool.  In  the  third  place,  the  great  pressure  on  the 
nose  of  a  cutting  tool  tends  to  curl  the  chip  away;  it  is,  there- 
fore, desirable  to  have  a  liquid  at  this 
point  that  is  both  a  lubricant  and  a 
coolant. 

The  specific  heat  of  this  oil  is  be- 
tween 0.4  and  0.5,  which,  though  not 
quite  so  high  as  that  of  straight  lard 
oil,  is  relatively  high.  This  heat- 
carrying  capacity,  together  with  other 
advantages  enumerated,  makes  the  oil 
superior  to  any  other  cutting  oil  we 
have  tried,  and,  in  addition,  its  cost 
is  much  lower. 
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SPLINE  GAGES 

The  use  of  shafts  splined  with  four  or  more  splines  of  the 
general  type  shown  in  Fig.  1  has  become  quite  common  in  the 
manufacture  of  automobiles  and  airplane  motors.  The  close 
limits  shown  in  Fig.  1  are  often  required,  and  gages  for  this 
class  of  work  have  to  be  of  unusual  accuracy.  Pig.  2  shows  a 
design  of  gage  which  was  first  suggested  for  this  work.     This 
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Fig.   1.     Splined  Shaft  for  which 
Gages  were  designed 


Fig.    2.     Spline    Gage   that 
proved   Unsatisfactory 


consists  of  a  solid  one-piece  ring  of  hardened  steel  ground 
all  over,  but,  as  will  be  seen  by  referring  to  the  illustration, 
the  inside  surfaces  of  the  gage  could  not  possibly  be  ground 
in  the  usual  way;  therefore,  the  only  method  of  finishing  them 
would  be  by  lapping,  and  as  this  would  be  very  expensive  and 
does  not  insure  the  required  accuracy,  the  design  was  rejected. 
To  overcome  this  difficulty,  a  built-up  g'age  was  designed  as 
shown  in  Fig.  3.  The  body  A  is  made  of  machine  steel,  car- 
burized,  ground,  and  lapped  on  the  surfaces  that  form  a  seat 
for  the  segments  B  and  C.  Segments  B  and  C  are  made  from 
hardened  tool  steel  and  are  ground  and  lapped  to  the  required 


Fig. 


3.     Built-up   Gage   for 
Splined   Shaft 


Fig.   4.     Accepted   Design  of 
Gage   for   Splined   Shaft 


size.  They  are  held  in  place  by  the  cover  plate  D.  Although 
this  gage  can  be  made  to  within  a  limit  of  accuracy  of 
±  0.00005  inch,  it  was  not  entirely  satisfactory. 

In  Fig.  4  is  shown  a  design  of  gage  that  was  accepted  as 
being  the  most  satisfactory  type  for  this  class  of  work  and 
the  least  expensive  to  make.  The  gage  is  made  of  a  single 
piece  of  machine  steel,  pack-hardened,  and  ground  to  size.  The 
making  of  this  gage  is  so  simple  that  any  toolmaker  can 
devise  his  own  methods  of  grinding  and  finishing.  The  diffi- 
culties that  would  attend  the  use  of  the  first  two  gages  will 
be  apparent,  especially  if  the  work  were  held  to  close  limits. 


matter  ol  Cat  t,  there  irould  hare  to  ■  • 
clearance  before  one  could  • 

very  difficult  to  start  It  the  work.     Unlike  the  J'lux 

and  ring  sage,  which  can  be 

quickly   wrung  together  nut  of  U<- 

cannot  be  given  a  twisting  or  wringing  motion  which  •■'• 
make  the  operation  comparal 
■  ly  square  while  pushing 

With  the  gage  Bhown  in  Pig 
to  utilize  the  wringing  motion  ref< 

on  the  work,  iii-causc  the  work  enters  whal    I  illy  a 

plain  ring  gage  at  the  end  .1.  and   it  is  not  until   it  is  fully 
entered  at  this  end  that  it  is  pushed   forward   far  •  ■■ 
come  against  the  projecting  parts  which  actually  ga^ 
splines.    As  these  are  then  held  in  perl  tment  with  tin- 

body  of  the  gage,  which  1  by  the  work,  it  is  an  easy 

matter  to  guide  them  into  the  splines  that  they  are  Inti 
to  gage. 

New  York  City  Dos  \i  n  A    B  l 


DRAFTING-ROOM  LABOR-SAVING  DEVICES 

The  drafting-room  is  not  usually  considered  a  good  ; 
for  the  introduction  of  labor-saving  devices;  .-'ill  then 
some  that,  if  installed,  will  effect  a  saving  in   time  and  ma- 


Fig.    1.     Handy    Holder    for    Blueprint    Paper 

terial,  besides  improving  the  results.     One  of  these,  eho* 
Figs.   1  and  2,  is  a  sheet-metal  tube  that 
wall  for  the  storing  of  blueprint  paper.     The  paper  is  passed 
through  a  slot  which  runs  the  entire  length  of  this  tut" 
is  covered  by  an  apron  A,  having  a  sharp  edge 
sired  length  of  paper  is  drawn  out,  a  sharp  upward  and  out- 
ward pull  cuts  it  from  the  roll  along  the  edge  of  the  apron 
For  convenience  in  measuring,  marks  may  be  placed  on   the 
wall  to  show  when  various  lengths  of  paper,  say  is,  24.  and  ::•'. 
inches,  have  been  drawn  from  the  tube.     This  apron  cul 
paper  on  a  straight  line  square  with  the  ends,  thus  saving  the 
paper,  as  it  does  away  with   trimming  when   printing  sheets 
as  long  as  the  width  of  the  roller. 

A  drying   rack   made   of  two   parallel   strips   i 
inches  farther  apart  than  the  widest  prim  thai  will  be 

can  be  cheaply  constructed;   and  the  prints  will  bo-dried  in  a 
flatter    condition    than    when    they    are    hung    00    string- 
in   many   drafting-rooms.      As  shown   in    Pig.   B,   the  strip 

notched  on  top  to  take  a  piece  of  No.  i"  ■pring  wire,  on  ■■•■ 

two   ordinary   spring   clothespins   have   been   thr  iiight- 

angle   bends   at    each   end   prevent    the   pins   from    slipping   off 


Fig.    2.     Detail    View   of    Holder    for   Blueprint    Fapar 
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Fig.   3.     Rack  for  drying  Blueprints 

the  wire  and  getting  lost.  To  use  this  rack,  it  is  only  neces- 
sary to  take  a  pin  in  each  hand,  pinch  them  over  the  print  as 
it  lies  in  the  water,  and  lift  the  whole  thing  up  to  the  rack, 
placing  the  wire  in  the  notches. 

St.  Paul,  Minn.  F.  T.  Harding 


TESTING  SPRINKLER  HEADS  FOR   LEAKS 

Automatic  sprinkler  heads  are  tested  for  leaks  by  forcing 
water  into  them  under  a  high  pressure.  The  arrangement 
shown  in  the  accompanying  illustration  has  been  found  very 
satisfactory.  The  water  for  the  test  is  stored  in  a  tin-lined 
wooden  tank  A,  placed  beneath  a  tin-lined  wooden  drip-pan  B, 
across  the  edges  of  which  cross-bars  C  are  placed.  These  cross- 
bars support  the  arrangement  for  holding  and  testing  the 
heads.  In  the  case  shown,  this  consists  of  four  1^-inch,  five- 
hole  steam-pipe  manifolds  D,  separated  from  one  another  by 
1^-inch  globe  valves  E.  The  end  of  the  last  manifold  is  closed 
by  a  petcock  F,  by  which  the  entire  system  may  be  drained 
when  desired.  It  is  well,  however,  to  use  manifolds  having 
more  than  five  holes,  as  it  increases  the  number  of  heads  that 
can  be  tested  at  one  time.  By  placing  valves  between  the 
manifolds,  as  shown,  the  arrangement  can  be  used  when  only 
a  few  heads  are  to  be  tested.  The  water  in  the  drip-pan  B 
flows   back   into   the   storage   tank   A   through   a   drain   pipe. 

Water  is  forced  into  the  manifolds  by  a  pump  G,  which 
draws  the  water  from  the  tank  A  through  a  pipe  H.  This  pipe 
should  have  a  check-valve  to  prevent  the  water  from  draining 
out  when  the  pump  is  shut  down;  this  will  make  it  unneces- 
sary to  prime  the  pump  each  time  it  is  to  be  used.  There 
should  also  be  a  globe  valve  E  between  the  pump  and  the  first 
manifold.  Between  the  pump  and  the  first  globe  valve,  an 
air  chamber  E,  pressure  gage  L,  and  safety  valve  M  should 
be  installed.  The  air  chamber  K  may  be  made  by  placing  a 
cap  on  each  end  of  a  piece  of  5-  or  6-inch  pipe  and  placing 
on  the  top  cap  a  petcock  N.  If  an  air  chamber  is  not  used, 
the  water  will  not  flow  in  a  steady  stream,  but 
will  surge  forward  with  each  stroke  of  the  pump 
piston.  The  petcock  N  permits  the  removal  of 
air  from  the  chamber  whenever  necessary,  espe- 
cially when  the  pump  is  started.  Any  regular 
steam  gage  may  be  used  to  measure  the  pressure 
of  the  water.  The  safety  valve  M  is  needed  to 
maintain  the  water  at  the  pressure  desired. 

After  all  the  sections  have  been  assembled,  re- 
ducers made  of  l^-inch  by  14-inch  cast  or  rod 
brass  are  screwed  into  the  holes  in  the  mani- 
folds D;  a  leather  or  composition  washer  should 
be  inserted  in  each  reducer.  If  the  14-inch  hole 
in  the  reducers  is  tapped  a  little  over  size,  it  is 
not  necessary  to  screw  the  heads  in  with  a 
wrench,  as  they  can  be  screwed  down  on  the 
packing  tight  enough  to  keep  them  from  leaking 
around  the  thread.  When  testing,  the  heads  are 
screwed  in  the  reducers,  and  the  valves  E  are 
opened  so  that  the  water,  which  is  already  at 
the  right  pressure,  enters  the  pipes.  Any 
water  that  has  accumulated  around  the  seats  of 
sprinkler  heads  in  handling  should  be  blown 
away  by  compressed  air,  the  hose  for  conveying 


which  is  kept  in  ;»  handy  place  near  the  machine,    Alter  the 

beads   have    hen    listed,   the   valve   /■/'   nearest  to   the   pump   in 

closed  and  the  small  petcock  F  at  the  end  of  the  manifolds  Is 
opened  t"  drain  the  water  from  the  manifolds. 

It  is  good  practice  to  leave  the  sprinklers  that  have  only  a 
\'  rv  small  Irak  on  t lit;  machine  for  a  lew  testings;  this  will, 
nine  limes  out.  of  ten,  (dose  them.  Sometimes  the  writer  has 
Left  heads  having  slight,  leaks  on  the  machine  lor  an  hour  or 
SO,  and  at  the  end  of  thai,  time  the  greater  numher  of  them 
were  all  right. 

Aurora,  ill.  John  .J.  Bobkenhaqeh 

DESIGNATION  OF  THREADS 

Previous  to  the  war,  there  were  two  forms  of  threads  in  com- 
mon use  in  the  United  States — the  U.  S.  standard  form  and 
the  V-thread  form — but  with  the  production  of  war  materials 
in  this  country,  the  Whitworth  or  British  standard  form  has 
also  come  into  general  use  in  our  factories.  The  two  most 
commonly  used  standards  for  the  number  of  threads  per  inch 
in  the  United  States  are  the  U.  S.  and  the  S.  A.  E.  standards. 
The  S.  A.  E.  is  the  standard  adopted  by  the  Society  of  Automo- 
tive Engineers,  and  is  used  almost  universally  in  automobile 
construction.  It  has  the  same  form  as  the  U.  S.  standard 
thread,  but  a  greater  number  of  threads  per  inch  for  the  corre- 
sponding diameters.  The  general  use  at  the  present  time  of 
so  many  different  forms  of  threads  and  different  standards  for 
the  number  of  threads  per  inch  makes  it  essential  that  the 
drafting-room  adopt  a  standard  method  of  clearly  designating 
the  type  and  number  of  threads  per  inch  on  the  drawings. 

In  adopting  standard  methods,  a  simple  and  fool-proof  means 
must  be  used.  In  case  a  tapped  hole  is  1/2  inch  in  diameter 
and  has  13  threads  per  inch,  and  the  form  of  thread  is  the 
U.  S.  standard,  it  is  usually  designated  as  "1/2-13  U.  S.  S. 
threads."  If  the  hole  has  20  threads  to  the  inch,  which  is  the 
standard  number  for  S.  A.  E.  threads  of  this  diameter,  the 
customary  designation  is  "1/2-20  S.  A.  E.  threads."  Some- 
times a  number  of  threads  per  inch  that  is  not  standard  is 
used,  but  the  U.  S.  standard  form  is  retained;  then  it  is  shown 
as  "1/2-16  U.  S.  F.  threads"  (U.  S.  F.  =  United  States  form). 
But  supposing  the  draftsman  should  make  an  error  and  show 
the  20-thread  hole  as  "1/2-20  U.  S.  S.  threads,"  there  would  be 
a  contradictory  statement  between  the  "20"  and  the  "U.  S.  S." 
In  cases  of  this  nature  the  drawing  should  be  returned  to  the 
drafting-room  for  correction.  A  shop  having  a  contract  with 
another  firm  found  this  mistake  in  the  contract  drawing.  The 
holes  were  tapped  with  13  threads  per  inch,  regardless  of  the 
designated  "1/2-20  U.  S.  S.  threads"  shown  on  the  drawing. 
When  the  concern  sued  for  damages,  because  they  were  not 
tapped  with  20  threads  per  inch,  a  court  in  New  York  state 
decreed  that  both  parties  had  made  an  error  and  the  damages 
were  divided  evenly.  The  party  submitting  the  drawings  made 
an  error  in  designating  the  thread  as  "1/2-20  U.  S.  S.  threads," 
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when  the  proper  designation  should  have  heen  "1/2-20  S.  A  K 
threads."  The  party  having  the  contract  made  the  mistake 
of  doing  the  work  when  the  drawing  was  contradictory  in  its 
specifications,  without  sending  the  drawing  back  to  the  com- 
pany for  correction.  It  is  better  to  eliminate  this  possibility 
of  error,  as  well  as  the  time  required  to  find  what  thread  is 
required,  by  properly  designating  the  thread  desired  when 
making  the  drawing. 

In  cases  where  the  U.  S.  standard  number  of  threads  is  de- 
sired with  the  V-thread  form,  it  is  simply  a  matter  of  replacing 
the  U.  S.  with  the  letter  "V"  as,  "1/2-13  V-threads";  or  if 
the  Whitworth  form  is  desired,  as  "1/2-13  Whitworth  threads." 
This  indicates  that  special  threads  are  desired,  and  leaves  no 
doubt  as  to  just  what  kind  of  threads  are  wanted. 

Detroit,  Mich.  CHABLES  A.  Cook 

MILLING  DOVETAIL   SLOTS   ON   A   LATHE 

The  cast-iron  knife  bench  shown  in  Fig.  1  has  a  dovetail 
slot  cut  the  full  length  of  one  side  in  which  the  brass  knife 
carrier  slides.  This  carrier  must  be  a  close  sliding  fit,  because 
the  knife  cuts  woven  goods  on  the  loom.  As  the  slot  in  some 
of  these  benches  had  worn  too  large  in  the  middle,  it  became 
necessary  to  mill  the  slot  to  the  larger  size  throughout  its 
length.  Fig.  2  shows  the  set-up  used  for  doing  this  on  a  lathe. 
The  cast-iron  knife  bench  B  is  supported  by  heavy  flat  bar 
clamps  C,  which  are  secured  to  the  bed  of  the  lathe.  To  elim- 
inate as  much  of  the  vibration  as  possible,  the  clamps  are 
fastened  to  iron  braces  D,  the  other  end  of  which  rests  on 
the  floor.  Feeler  screws  E  in  the  clamps  C  steady  the  slender 
work  and  at  the  same  time  avoid  springing  the  bench  B.  An 
angle-plate  F  supports  the  slide  H,  which,  instead  of  carrying 
the  toolpost,  has  a  cast-iron  yoke  bearing  /  secured  to  it.  This 
bearing  has  two  brass  bushings  L,  which  are  bored  out  to  fit 
the  taper  on  the  shaft  K.  One  end  of  this  shaft  has  a  taper 
hole  for  holding  the  end  milling  cutter  N.  The  other  end  car- 
ries the  gear  0,  which  is  driven  by  a  pinion  P  on  the  motor 
shaft.  A  motor  is  mounted  on  a  cast-iron  plate  Q,  which,  in 
turn,  is  secured  to  the  top  of  the  carriage;  to  give  stability, 
two  flat  braces  are  attached  to  the  under  side  of  the  plate  and 
to  the  apron,  as  shown  at  R. 

In  order  to  mill  the  slot,  it  is  only  necessary  to  feed  the  car- 
riage with  the  cutter  to  the  end  of  the  work  so  that  the  cutter 
can  be  started.  Then  by  engaging  the  lead-screw,  the  same 
as  for  cutting  a  thread,  and  throwing  in  the  motor  switch,  the 
cutter  revolves  and  is  fed  along  the  work  at  the  same  time. 
The  first  bench  milled  in  this  manner  was  almost  spoiled  be- 
cause of  the  tendency  of  the  cutter  to  dig  in  deeper  as  it 
approached  the  middle  of  the  work.  It  was  soon  discovered 
that  this  was  caused  by  trying  to  cut  the  bottom  and  the  side 
of  the  slot  at  the  same  time.  With  the  next  bench,  only  one 
side  was  cut  at  a  time,  which  eliminated  the  trouble. 

Shelton,  Conn.  J.  LrMBBUHHKB 


Fig.  2 


Fig.    1. 


Cast-iron  Knife  Bench  with  Dovetail  Slot  to   bo   milled. 

in    Lathe 


sting  Tool  for  Turret  Lathe 

RECESSING  TOOL  FOR  USE  ON  TURRET 
LATHE 

The  tool  shown  in  the  accompanying  illi.  made 

for  recessing  5/8-inch  holes  in  brass  sleeves  on  a  turret  lathe. 
It  consists  of  a  steel  sleeve  A  turned  to  lit  the  bore  in  the 
turret  head.  A  5/8-inch  hole  is  bored  through  this  sleeve,  1/32 
inch  off  the  center  of  the  collar,  to  obtain  a  throw  of  1/16 
inch.  The  shank  of  boring-bar  B  is  turned  to  a  running  fit 
in  this  hole,  and  is  made  long  enough  to  leave  room  for  a 
knurled  handle  0.  This  handle  is  fastened  on  the  boring  bar 
by  means  of  a  set-screw,  and  is  removed  while  setting  the  tool 
in  the  machine.  The  front  end  of  bar  B  is  12  Inch  in  diam- 
eter to  give  clearance  for  chips.  A  3/16-  by  3/1  G-i n«h  tool  bit 
is  set  to  obtain  the  required  size  of  bore.  The  collar  on  the 
center  of  bar  B  is  milled  half  way  around,  as  shown  at  D,  to 
form  a  stop,  which  engages  with  a  pin  K  and  allows  the  boring- 
bar  to  make  one-half  turn  only.  In  operation,  the  handle  C 
is  turned  to  the  left  until  the  cutter  reaches  point  F.  The  cut- 
ter is  then  set  to  the  desired  depth  in  the  hole  and  the  handle  C 
is  turned  to  the  right  slowly.  When  the  cutting  tool  reaches 
point  G,  set-screw  H  is  tightened  and  the  cut  can  be  >  arried 
through  the  required  distance.  The  set  screw  is  then  released 
and  the  tool  turned  back  to  F  again,  where  it  can  be  withdrawn 
from  the  bore. 

Plainfield,  N.  J.  Hnm  Hmt 

CENTERING  SHELL  FORGINGS  ON  A 
DRILLING  MACHINE 

In  the  manufacture  of  4.5-inch  high-explosive  shells  consider- 
able trouble  was  experienced  when  boring  the  inside  of  the 
forgings.    One  source  of  trouble  \\  I  to  the  first  center- 

ing operation,  which  was  accomplished  by  locating  the  shell 
on  a  spindle  that  engaged  the  inside  bottom  of  the  shell  forg- 
ing. This  method  was  found  satis- 
factory until  some  forgings  were 
received  that  had  been  pierced  by  a 
worn  punch  of  Incorrect  shape. 
These  forgings  had  grooved  sides, 
and  rough,  uneven  surfaces  at  the 
bottom  of  the  pierced  hole,  that  pre- 
vented the  locating  spindle  from 
centering  them  properly.  There- 
fore, another  centering  metho  I 
necessary 

As  the  1'iily  machine  available 
was  a  16-inch  column  drilling  ma- 
chine, the  table  was  removed  and 
the  arm  swung  around  nut  of  the 
way.  The  casting  A  used  for  the 
base  is  boshed  to  receive  a  spin- 
dle B.  which  is  driven  by  a  sheave 
pulley.  The  spindle  is  screwed  into 
the  pulley  with  a  left-hand  thread, 
as  the  direction  of  rotation  is  op- 
posite to  that  of  the  center  drill. 
Hardened  and  ground  ball  races  are 
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Fig.    2.     Set-up   for   milling   Dovetail    Slot 


64 


MACHINERY 


September,  1918 


Machinery 


Fixture  for  centering  Shell  Forcings  on  Drilling   Machine 

attached  to  the  sheave  pulley  and  base.  The  base  C  of  the 
fixture  for  driving  the  shell  is  mounted  on  the  sheave  pulley. 
The  hinged  plate  D  permits  the  operator  to  swing  the  shell 
clear  of  the  spindle  of  the  drilling  machine.  By  this  arrange- 
ment the  holder  can  be  let  down  to  a  horizontal  position,  which 
is  more  convenient  for  the  operator  than  the  vertical.  Into 
this  hinged  plate  is  screwed  (right  hand)  a  spindle  E,  the 
upper  end  of  which  is  tapered.  Three  dogs  G,  equally  spaced, 
rest  upon  this  end.  These  dogs  are  held  in  place  by  a  cage  F, 
in  the  slots  of  which  the  dogs  freely  slip  in  and  out.  The 
cage  is  prevented  from  coming  off  the  spindle  by  a  grub  screw 
(not  shown)  riding  in  a  slot  in  the  spindle. 

"When  the  shell  is  placed  on  the  spindle,  the  open  end  is 
located  by  the  taper  sleeve  J,  which  is  held  up  by  spring  pres- 
sure. The  bottom  of  the  hole  in  the  shell  comes  into  contact 
with  a  stop-screw  /  and  presses  down  the  cage  F,  forcing  out 
the  dogs  until  they  come  into  contact  with  the  wall  of  the 
shell.  "When  the  shell  is  removed,  the  dogs  are  released  by  a 
rod  H,  which  is  operated  by  a  coil  spring.  A  true  machined 
test  shell  is  kept  nearby,  so  that  the  machine  may  be  fre- 
quently tested  to  insure  accuracy.  This  device  is  driven  by  a 
half-inch  round  belt  from  a  small  pulley  on  the  clutch  shaft, 
which  also  carries  the  lower  step  cone.  Two  idlers  set  at  an 
angle  guide  the  belt. 

Medicine  Hat,  Alberta,  Canada  Joh^  Homewood 


INSERTING  THUMB-SCREWS  IN  WORK 
ON   THE   DRILLING   MACHINE 

Oftentimes  in  .job  shops,  set-screws,  bolts,  nuts,  keys,  taper 
pins,  thumb-screws,  etc.  are  put  in  small  parts  before  they  are 
sent  to  the  assembling  department.  The  writer  was  recently 
given  three  hundred  small  parts  in  which  to  drill  and  tap  a 


bole  tor  a  No.  10-82  machine  screw  and  then  insert  a  thumb- 

screw  one  inch  long,  The  drilling  and  tapping  were  done  in 
the  usual  way,  with  a  geared  tapping  Chuck  In  one  spindle  and 
the  tap  drill  In  the  other,  Fairly  Rood  speed  was  made,  ai 
the  material  was  cast  iron  and  there  was  no  oil  to  bother 
with,    on  a  previous  order  of  two  hundred  plecee,  it  required 

lour  hOUra  lo  insert  the  screws,  as  they  had  to  go  all  the  way 
in,  which  was  very  tiring  to  the  operator's  wrist. 

As  the  writer  was  asked  to  try  to  reduce  the  Mine  required 
for  inserting  the  thumb-screws,  he  procured  a  piece  of  pine, 
about  one  inch  in  diameter,  which  was  a  tight  fit.  in  the  taper 
hole  of  the  drill  spindle;  about  1%  inch  was  left  projecting 
below  the  end  of  the  spindle.  Then  running  the  spindle  at  its 
highest  speed,  the  end  of  the  stick  was  cupped  out  with  a 
hand  tool  to  fit  the  curve  on  the  top  of  the  thumbscrew.  Plac- 
ing a  box  of  thumb-screws  at  his  right,  a  box  of  the  small  parts 
at  his  left,  and  an  empty  box  for  the  assembled  parts  between 
his  feet,  the  writer  "went  to  it."  After  placing  a  screw  in 
the  part  and  giving  it  about  a  turn  and  a  half,  he  pressed  the 
head  of  the  screw  hard  against  the  cupped  end  of  the  soft-wood 
plug  in  the  revolving  spindle  and  practically  shot  the  screw 
into  place.  As  a  result,  the  screws  were  inserted  in  all  the 
parts  in  less  than  half  an  hour,  instead  of  in  four  or  five  hours 
which  would  have  been  required  if  the  work  had  been  done 
by  hand. 

East  "Walpole,  Mass.  J.  A.  Kikk 


MOTOR  BEARING  REPAIR 

In  the  case  of  some  direct-drive  motors  on  machines  on 
which  the  shaft  diameter  in  the  bearing  was  the  same  as  that 
of  the  hole  in  the  pulley,  the  shaft  and  bushing  were  cut 
by  reason  of  lack  of  oil  or  by  the  excessive  belt  pull.  Repairs 
were  effected  as  follows:  In  the  case  of  those  that  were  only 
badly  scored,  a  piece  of  steel  tubing  was  shrunk  over  the 
bearing  part  of  the  shaft  and  turned  true,  leaving  the  bearing 
at  this  point  about  %  inch  larger  than  the  original  shaft. 
The  bushing  in  the  motor  end  was  then  bored  to  fit.  This 
gave  the  advantage  of  a  larger  bearing  to  take  the  belt  pull. 
Besides,  it  was  possible  to  use  in  the  pulley  end  the  worn 
bushing  from  the  commutator  end  by  reboring  it  to  this 
larger  shaft  diameter  when  a  second  repair  was  needed.  In 
this  way  double  service  was  obtained  from  these  bushings  and 
half  the  work  of  making  new  ones  was  saved,  as  they  only 
needed  to  be  rebored.  Of  course,  a  new  bushing  was  required 
for  the  commutator  end  when  it  needed  repairs,  but  this  end 
gave  little  trouble. 

Denver,  Col.  J.  L.  Gard 


BUTTRESS  THREADING  WITH  TAPS 

The  buttress  thread  is  an  unbalanced  thread;  as  shown  at 
B  in  the  accompanying  illustration,  one  side  is  at  right  angles 
with  the  axis  and  the  other  at  another  angle.  Hence,  the 
thread  has  a  tendency  to  creep  when  tapping  or  threading  with 
dies.  This  gives  a  thread  of  the  form  shown  at  A.  The  im- 
perfect side  is  always  the  square  side.  As  buttress  threads 
are  used  for  jacks,  vises,  and  similar  work  where  the  pressure 
is  heavy  and  all  in  one  direction,  this  poor  thread  condemns 
the  work  entirely,  for  it  presents  but  a  fraction  of  the  full 
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Imperfect  and  Perfect  Buttress  Threads 

bearing  surface  that  it  should  have  to  give  long  wearing  and 
easy  working  qualities  to  the  device.  And  often  the  lead  is 
not  constant,  and  the  number  of  threads  in  an  inch  is  found 
to  be  slightly  more  or  less  than  standard. 
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Quantities  of  cast-iron  blocks  were  threaded,  as  shown  al 
B  for  capstan-head  buttress-thread  screws.  The  blocks  wen- 
tapped  in  an  upright  drilling  machine  with  an  Errington 
tapper,  but  the  work  was  unsatisfactory,  because  the  straight 
side  of  the  thread  was  rough  and  not  at  a  right  angle  to  the 
axis,  as  shown  at  A,  the  straight  side  forming  the  angle  X  with 
the  axis;  consequently  the  thread  in  the  blocks  did  not  last  long- 
Different  shapes  of  taps  were  tried,  and  different  operators  em 
ployed,  but  to  no  avail,  although  some  men  could  obtain  fair 
results  where  others  failed.  The  solution  offered  was  the  sim- 
ple one  of  tapping  the  pieces  from  the  back  and  making  the 
taps  with  the  teeth  reversed.  With  this  change  any  workman 
could  obtain  a  good  thread  every  time  as  shown  at  B.  A  sim- 
ilar difficulty  was  encountered  in  tapping  some  steel  split  nuts 
that  were  set  loosely  in  cast-iron  bodies.  It  was  imperative 
that  one  side  of  the  thread  be  at  right  angles  with  the  axis, 
as  any  slight  divergence  from  a  right  angle  had  a  tendency 
to  expand  the  nut  against  the  light  springs  that  kept  it  closed. 
The  same  method  of  tapping  was  employed  in  this  case.  Taps 
made  with  seven  flutes  were  capable  of  tapping  about  two 
thousand  pieces  before  changing.  In  this  case,  a  fixture  was 
provided  that  held  the  nut  securely  in  the  open  position  while 
tapping.  A  lead-screw  on  the  tapping  spindle  prevented  any 
creeping  of  the  thread  either  way  by  being  accurately  fitted 
in  a  thread  which  was  incorporated  in  the  clamping  fixture. 
By  the  use  of  the  above  methods,  about  six  hundred  pieces  a 
day  of  one  kind  or  another  are  being  tapped. 

Middletown,  N.  Y.  Donald  A.  Hampson 


INSTRUCTIONS  FOR  MAKING  COLD-ROLLED 
STEEL  BLANKING  DIES 


BLANKING  DIES 

Fig.  2  shows  a  form  of  die  which  possesses  extraordinary 
value  for  experimental  purposes,  and  for  use  during  the  pre- 
liminary process  of  establishing  an  industry  and  perfecting 
any  appliance  or  device  that  is  eventually  intended  for  the 
market.  If  this  type  of  die  is  used  for  all  preliminary  develop- 
ments until  stability  of  design  is  assured,  many  thousands  of 
dollars  may  be  saved  by  the  manufacturing  concerns  in  this 
country,  as  it  is  a  well-known  fact  that  in  the  development 
of  various  kinds  of  machines,  many  costly  dies  constantly 
go  into  the  scrap  pile  by  reason  of  slight  changes  and  im- 
provements which  are  a  necessary  part  of  the  evolution  of 
such  machines. 

The  cost  of  making  the  die  shown  in  Fig.  2  is  not  more  than 
15  or  20  per  cent  of  the  cost  of  an  ordinary  die  with  guide 
posts,  yet  it  will  do  equally  as  good  work  where  not  more 
than  five  thousand  blanks  are  to  be  made  from  one  die.  Also 
work  that  would  require  two  or  three  operations  with  the 
ordinary  form  of  die  can  be  accomplished  in  one  operation 
with  this  type.  Work  like  that  shown  in  Fig.  1  can  be  pro- 
duced with  this  die,  and  the  blanks  will  have  clean  smooth 
edges.  Cold-rolled  stock  may  be  used  for  the  punch,  stripper, 
and  die,  and  an  ordinary  filing  machine  can  be  used  to  good 
advantage  in  making  these  dies.  This  die  can  be  used  in  any 
kind  of  press.  It  is  not  bolted  down,  and  ordinary  strip 
stock  can  be  fed  through  to  the  stop-pin  or  peep-hole  in  the 
usual  way,  with  the  difference  that  as  soon  as  the  punch  is 
driven  through  the  stock  into  the  die,  the  punch,  die,  and 
stock  are  pulled  out  together  from  under  the  dummy  driving 


Fig.   1.    Die  Blank  Pattorns 

punch,  the  blank  and  the  punch,  which  is  only  one  half  inch 
thick,  being  dropped  through  into  the  operator's  hand.  The 
stock  is  then  fed  through  and  the  operation  repeated.  The 
die  and  punch  are  both  casehardened  about  twenty  or  twenty- 
five  thousandths  inch  deep.    This  does  not  materially  alter  the 
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sLARGED  SECTION  THROUGH  STRIPPER 
AND  DIE-BLOCK  BEFORE  SHAPING 
GUIDE  SLOT  FOR  STOCK 


DIE-B. 


Fig.  2 


1.  Make  templet  from  1  16-inch  stock.  Work  to  fig- 
ures;  do  not  scale  drawing. 

2.  Assemble    stripper    and    die-block,    D 
dowels  and  10-32  screws 

3.  Stamp  symbol  and   tool  number  on 
and  die-block. 

4.  Transfer  contour  from  templet  to  stri; 

5.  Drill  and  file  die  opening  square  through  stri; 
and  die-block,  fitting  opening  to  templet. 

6.  File  1%-degree  taper  in  die-block  and  stripper  as 
follows:    Commencing  from  bottom  of  die-block.  fll< 

♦  hat  taper  extends  part    way   up   into  stripper   : 
from    parting    between    Btrlpper    and    die-block    to    a 
tance  equal  to  thickness  of  stock  to  be 

7.  File  puncb  square  to  tit   stripper  plate  opening,  fit- 
ting opening  from  bottom  up  through   tapered   die': 
opening. 

S.     Remove  stripper. 

Increase  diameter   of  dowel  hoi.  '    inch   in 

die-block  only. 

10.  Carburize  and  harden  die-block; 
hardening,  but  do  not  grind. 

11.  File  2  degrees  taper  on  punch  upward,  com- 
mencing 1    S  inch  from  bottom  of  punch. 

12.  File  1  16  inch  chamfer  around  top  of  punch  to 
distinguish  it  from  bottom,  and  stamp  symbol  and  tool 
number  on  top. 

13.  Carburize  punch. 

It.  Fit  punch  to  die  block,  if  necessary,  to  take  care 
of  possible  distortion  in  die-block  during  hardening. 

16.  Harden  1)1111.11;  stone  after  hardening  in  case  of 
distortion  to  suit  die-block  opening. 

16.  Grind  punch  top  and  bottom. 

17.  Align  stripper  and 

IS.  Transfer  3  16-incb  dowel  holec  from  die-block  into 
stripper 

19,  Sbape  clearance  slot  in  stripper  to  suit  stock — 
amount  of  clearance  shown  on  drawing. 
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shape  of  either  punch  or  die,  yel  they  arc  hard  enough  tor 
punching  out  stock  up  to  one-eighth  inch  thick. 

\  blueprlnl  similar  to  thai  reproduced  In  Fig.  2  Is  given 
the  dlemaker  for  making  this  type  of  die.  The  instructions 
beneath  the  drawing  arc  typewritten  on  thin  transparent  paper 

and  placed  over  the  tracing  in  the  position  shown  when 
making  the  blueprint.  In  some  cases  the  punch  is  first  finished 
to  the  shape  of  the  blank,  relieved  to  within  one-eighth  inch 

of  the  lace,  which  is  left  parallel,  then  casehardeiitcl.  and 
used  to  shear  through  the  die.  The  strip  channel  is  then 
<  in  or  the  stock-pin  inserted  as  the  case  requires.  The  dio 
is  then  casehardened.  The  foregoing  Information  was  secured 
through  the  courtesy  o\'  George  Hoffman,  of  the  Service 
Machine  Corporation,  Chicago.  111. 

Chicago.  111.  Hknhy    II.    Hakiunge 


EMERGENCY  PUNCH  FOR  MAKING 
THIN  WASHERS 

In  the  accompanying  illustration  is  shown  a  punch  that 
is  very  convenient  for  punching  thin  washers  from  sheet  metal 
when  a  few  special  washers  are  needed.  The  punch  can  be 
turned  from  a  piece  of  round  tool  steel  in  a  few  minutes,  and 
is  serviceable  for  cutting  about  one  hundred  washers.     It  is 


Punch  for  making-   Thin  Washers 

suitable  for  punching  sizes  up  to  1  inch  outside  diameter,  of 
a  thickness  up  to  3/64  inch,  from  such  materials  as  brass, 
bronze,  copper,  German  silver,  etc.  The  punch  is  used  by 
hand  and  driven  with  a  hammer  into  the  metal  from  which 
the  washers  are  to  be  made,  the  sheet  metal  resting  on  the 
end  of  a  block  of  smooth  grained  hard  wood.  The  small  diam- 
eter of  the  punch  cuts  the  hole,  and  the  large  diameter  the 
outside  edge  of  the  washer,  the  two  being  cut  at  one  stroke. 
Brooklyn,  N.  Y.  J.  A.  Widmek 


BORING  AND   REAMING   BALL  BEARING 
HOUSINGS  ON  A  TURRET  LATHE 

Two  ball  bearing  housings  of  different  types  but  of  the  same 
size  were  to  be  bored  and  reamed  on  a  turret  lathe.  Both  of 
these  pieces  were  in  the  form  of  a  ring  with  a  flat  base,  but 
one  had  lugs  on  opposite  sides,  as  shown  at  B,  Fig.  1.  The 
one  shown  at  A  could  be  gripped  with  a  three-jaw  chuck  on  the 
concentric  part,  but  that  shown  at  B  had  to  be  held  with  one 
jaw  on  the  flat  base.  The  bottom  of  the  tongue  was  3/32  inch 
lower  than  the  radius  of  the  ring,  and  as  this  tongue  was  not 
finished  on  the  bottom,  it  could  not  be  built  up  on  the  pattern. 

It  was  necessary  that  false  jaws  be  made  for  the  job,  and 
in  order  that  the  two  pieces  could  be  held  with  the  same  jaws, 


Fig.  2.     Chuck  Jaw  for  holding  Ball  Bearing  Housings 

and  thus  save  the  time  of  changing,  the  arrangement  shown 
in  the  illustration  was  used.  All  three  jaws  were  made  alike 
and  turned  out  in  the  chuck.  A  3/4-inch  hole  was  drilled  and 
reamed  for  the  plug  c,  in  the  jaw  shown  in  Fig.  2,  after  which 
a  1/2-inch  slot  was  cut  into  this  hole.  The  tool-steel  plug  c 
was  then  made  to  fit  the  3/4-inch  hole  with  two  flat  faces,  as 
shown,  one  of  which  was  11/32  inch  from  the  center,  and  the 
other  1/4  inch.  The  tool-steel  piece  d  was  made  to  fit  the  slot, 
its  end  bearing  on  the  plug  c,  and  long  enough  to  come  flush 
with  the  face  of  the  jaw  when  bearing  on  the  lowest  flat,  as 
shown  at  A.  The  chuck  then  held  the  concentric  ring  true. 
By  turning  the  plug  so  that  the  end  of  sliding  piece  d 
rested  on  the  higher  flat,  the  3/32  inch  difference  in  height 
was  compensated  for  by  piece  d,  as  shown  at  B.  A  60-degree 
slot  was  cut  in  the  sliding  piece  d  to  receive  the  point  of  a 
headless  set-screw  e  which  held  piece  d  in  place.  Also,  a  1/8- 
inch  groove  was  cut  around  plug  c  and  two  headless  set-screws 
/  were  put  in  to  keep  the  plug  in  place.  The  plug  and  jaw 
were  then  marked  as  shown  at  h  and  k  to  avoid  the  possibility 
of  mistake.  They  were  then  casehardened,  and  the  sliding 
piece  and  plug  were  hardened  and  tempered. 
East  Bridgewater,  Mass.  P.  S.  Thomas 


SUPPORTING  AND   EJECTING  TOOL  FOR 
AUTOMATIC   SCREW  MACHINE 

When  cutting  off  more  than  one  piece  at  a  time  on  an  auto- 
matic screw  machine,  there  is  always  the  risk  of  the  pieces 
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Fig.   1.    Two  Types  of  Ball  Bearing  Housings 


Figs.    1    and   2.     Nuts   that   are   machined   on    Automatic   Screw   Machine, 
and  Tool  for  supporting  and  ejecting  Work  after  cutting  off 

between  the  tools  not  falling  or  being  pushed  out;  this  means 
an  accident  when  the  next  cutting-off  operation  takes  place. 
The  round  nuts  shown  in  Fig.  1  are  typical  examples  of  this 
class  of  work.  While  the  inner  one  may  clear  itself  for  long 
periods,  when  it  does  not  there  is  a  broken  blade,  if  nothing 
more.  The  tool  shown  in  Fig.  2  was  made,  for  use  on  an  auto- 
matic screw  machine  to  catch  both  pieces  as  they  are  cut  off 
and  hold  them  in  alignment  until  the  cutting-off  tools  recede, 
when  the  nuts  are  ejected  and  drop  into  the  chute.  It  is  simply 
a  piece  of  cold-drawn  steel  A,  set  in  the  fourth  tool  position 
and  having  a  pilot  turned  on  the  end,  which  enters  the  drilled 
bar  in  time  to  catch  the  nuts  as  they  are  cut  off.  The  cutting- 
off  tool  backs  out  before  the  turret  moves,  leaving  the  nuts 
on  the  pilot  against  the  ejector  piece  B,  which  has  been  pushed 
back  by  the  forward  movement,  compressing  the  light  springs. 
The  normal  extension  of  these  springs  ejects  the  nuts. 

Middletown,  N.  Y.  Donald  A.  Hampson 
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Fig.  1.    Indicator  for  testing  Eccentricity 

MACHINE  ACCURACY  IN  MANUFACTURING 
SMALL  INTERCHANGEABLE  PARTS 

In  the  manufacture  of  small  interchangeable  parts  that  are 
to  be  produced  in  quantities  to  very  accurate  manufacturing 
limits  and  on  which  work  is  performed  on  both  ends,  the 
question  of  machine  alignment  is  of  vital  importance.  Various 
devices  are  employed  to  help  overcome  irregularities,  such 
as  floating  tool-holders,  steadyrests,  pilot  centers,  draw-back 
chucks,  and  piloted  tools.  The  success  of  such  work  depends 
upon  accurate  alignment  of  the  machines,  and  not  only  the 
ways,  but  also  the  turrets  and  chucks,  must  be  true.  Turret 
holes  can,  of  course,  be  bored  in  place,  but  the  shanks  of 
boring-bars  and  tool-holders  should  be  tapered. 

Automatic  and  semi-automatic  machines  present  the  great- 
est difficulties  inasmuch  as  they  may  not  be  accurate  enough 
when  the  work  must  be  held  to  about  ±0.0015  inch  limits. 
These  machines  are  carefully  made  with  jigs,  and  the  align- 
ment is  generally  obtained  from  the  most  accurate  spindle; 
that  is,  each  spindle  is  indicated  with  the  chucks  or  tool-head 
holes,  and  when  the  most  accurate  spindle  is  found,  all  the 
others  are  aligned  with  this,  but  still  there  is  room  for  inac- 
curacies which  are  accentuated  beyond  the  limit  of  accuracy 
required  when  a  relatively  small  amount  of  wear  has  taken 
place. 

A  spindle  will  sometimes  indicate  correctly  if  the  bearing 
boxes  are  not  tightened,  but  when  work  is  being  done,  it  is, 
of  course,  necessary  to  have  the  bearings  tightened  and  they 
may  not  then  line  up  with  each  other.  If  the  tool-heads  had 
tapered  shanks  to  fit  tapered  sockets  in  the  spindle,  there 
would  be  less  variation,  but  ordinarily  they  are  not  tapered, 
so  that  when  the  set-screws  are  tightened,  the  tool-heads  are 
forced  out  of  alignment.  A  convenient  method  of  checking 
the  accuracy  of  work  is  to  place  the  part  on  a  mandrel,  rotate 
it,  and  indicate  the  opposite  end.  If  the  spindle,  chuck,  or 
tool-holders  are  out  of  alignment,  the  amount  of  eccentricity 
is  easily  measured.  It  is  better  to  do  this  periodically,  and  as 
wear  occurs  the  machines  needing  the  most  attention  can  be 
watched  and  checked  more  often  by  the  inspectors.  A  con- 
venient indicator  is  shown  in  Fig.  1.  The  construction  is 
very  simple,  and  the  one  shown  was  fastened  to  a  small 
polishing  head. 

In  machining  work  like  a  fuse  body,  it  is  necessary  to 
work  from  both  ends,  which  must  be  concentric.  To  accom- 
plish this,  the  spindle  must  be  lined  up  as  nearly  as  possible 
with  the  most  accurate  spindle,  and  in  commercial  practice 
too  much  time  cannot  be  taken,  as  it  is  very  costly  to  shut 
down  machines.     A  small  special  grinder  was  designed;    the 


shank   was  placed   Is   the  corrected   iplndlei  and  the  chucks 
ground.      This   grinder   OCCnplei    ll  than    a 

grinder,  which  la  too  large  to  be  classes  of  ma- 

ChillM,   and    it    lias   proved    quite   efficient    fOf    multiple-spindle 

machine  work.    The  grinder  If  Ulnetrated  In  Pig    -,  and  it 

will  be  noted  that  the  shank  is  not  Integra]   with  the  spindle 
bearing,  but  allows  the  spindle  to  be  iwnng  around  the  pin  .1 
I  justing  U  I:      I5y   this  adjustment   the  depth   of 

the  cut  is  regulated.     The  plug  F  screws  into  the  r>-ar  of  the 
machine   spindle  and   forms  a  bearing  for  the  driving  abaft 
through    which    [lower    is    transmitted    from    the    pulley    • 
pulleys  I),  0,  and  E. 

The  time  required  for  a  man  who  ll  familiar  with  this  class 
of  machine  to  line  up  the  machine  by  scraping  the  b< 
twenty  hours,  and  an  additional  ten  hours  . 
grinding.  The  machines  for  the  Dezl  operation  on  the  fuse 
are  equipped  with  special  screw-in  chucks  with  a  pilot  and 
draw-back  arrangement,  as  shown  in  Fig.  .',.  A  is  the  chuck 
proper,  into  which  the  fuse  body  screws,  and  /;  is  the 
pilot,  which  does  the  centering;  the  pilot  la  lined  up  with 
the  spindle  by  grinding.    The  allowable  variation  in  the  diam- 


Fig.  3.     Special  Chuck  for  holding  Fute  Body 

eter  of  the  hole  into  which  this  pilot  fits  is  ±  0.0015  inch. 
The  draw-rod  V  pulls  back  the  threaded  portion  of  the  chuck, 
binding  the  fuse  body  on  the  bottom  at  1> 

Montreal,  Quebec,  Canada  Q,  C.  WmR 


Fig.    2.     Grinding   Attachment   for   lining   up   Spindles 


STRENGTH    OF    SPIRAL-TYPE    BEVEL 
GEARS-A  COMMENT 

In  reading  the  article  by  Reginald  Trautschold  in  the  August 
number  of  MACHINERY  entitled  "Strength  of  Spiral  type  Bevel 
Gears."  we  note  the  statement  made  in  the  second  paragraph 
with  regard  to  the  difference  in  angle  of  the  inside  and  out- 
side of  the  cutter  blades.  This  statement  is  correct,  but  Mr. 
Trautschold's  deduction  that  the  pressure  angles  of  the  en- 
gaging faces  of  gear  and  pinion  teeth  are  different  from  each 
other  is  not  correct.  The  manner  in  which  the  cutter  is  set 
with  relation  to  the  work  on  the  machine  is  Bach  that  the 
effective  pressure  angle  produced  on  the  work,  measured  with 
relation  to  the  pitch  cone  surface,  is  not  the  same  as  the 
pressure  angle  of  the  cutter  blade  itself,  but  the  cutter 
tings  are  so  computed  that  these  effective  angles  of  the  two 
engaging  teeth  match  each  other.  The  whole 
theory  of  determining  cutter  settings  is 
based  on  this  : 

We  unite  agree,  however,  with  the  au- 
thor's condualon  that  spiral-type  bevel  gears 
are  stronger  in  use  than  straight-tooth 
here!  gears.  One  of  the  chief  reasons 
for  this  is  that  there  are  more  teeth  in 
contact  and  the  load  does  not  fall  as  heavily 
on  any  one  tooth.  Another  reason  is 
that  the  load  is  never  concentrated  on 
the  point  of  a  tooth  for  its  whole  length. 
When  there  is  contact  at  the  point  on  one 
end,  the  contact  is  toward  the  Dank  at   the 
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other  end,  and  the  average  beight  at  which  the  i<>aii  is  applied 
I'rom  the  root  la  much  less  than  the  total  helghl  of  the  tooth 
The  strength  of  teeth  of  tins  Kind  may  also  be  compared  with 
the  Btrength  of  berrlnghone  spur-gear  teeth,  where  one  favor 
able  factor  is  the  Binoothness  of  running  and  the  consequent 

increased  loads  possible.  A.   L.  Stkuaut 

Rochester,  x    v  Gleason  Works 


SIZING  OPERATIONS  FOR  INCREASING 
PRODUCTION 

In  munition   work,  especially,  minutes  mean  dollars,  and 

any  device  or  appliance"  which  will  relieve  skilled  men  and 
expensive  machinery  is  welcomed.  The  heavy  demand  upon 
the  rolling  and  stamping  mills  has  resulted,  in  many  cases, 
in  the  production  of  stock  rod  brass  and  steel  of  varying 
diameters,  different  degrees  of  hardness,  and  a  lack  of  uni- 
formity in  almost  every  detail.  To  cope  successfully  with  this 
condition  much  avoidable  labor  has  been  imposed  on  machine 
operators,  especially  of  automatic  screw  machines.  The  In- 
creased demand  for  capable  screw  machine  men  in  new  plants 
getting  under  way  has  scattered  the  good  men  of  a  few  years 
ago  and  advanced  them  mostly  to  executive  capacities.  Their 
places  have  been  filled,  to  a  large  extent,  with  practically  inex- 
perienced men,  and  therefore  the  factory  manager  devotes 
most  of  his  time  to  high  production  against  increasingly  low 
standards  of  efficiency  in  the  regular  run  of  machine  tool 
setters  and  adjusters.  A  concern  working  on  large  fuse 
contracts  was  confronted  with  this  problem.  A  partial  solu- 
tion was  found  by  the  use  of  simple  sizing  operations,  manned, 
for  the  most  part,  by  female  operators. 

The  sizing  operation  on  screw  machine  products  has  many 
advantages  and  results;  namely,  it  relieves  the  tool  setter, 
however  skilled  he  may  be,  of  constant  attention  to  close 
sizes  and  finish,  and,  as  a  result,  his  entire  energy  is  di- 
rected to  speed  and  continuous  production.  It  gives  a  uni- 
formity of  product  and  finish  exceeding  that  of  individual 
effort  on  the  part  of  many  tool  setters.  It  also  saves  stock, 
as  many  parts  can  be  made  of  stock  size  rod  by  the  use  of  a 
simple  shearing  die  for  the  outside  diameter,  where  it  would 
be  otherwise  impossible,  owing  to  variable  dimensions  or  to 
scant  allowances  for  proper  shaving  to  size.  The  illustrations 
show  two  applications  of  simple  sizing  operations,  each  of 
which  has  proved  successful,  not  only  mechanically  but  from 
a  production  point  of  view. 

The  government  inspector,  finding  that  every  piece  is  an 
exact  duplicate  of  the  standard  sample,  in  both  size  and 
finish,  will  look  more  favorably  on  any  new  similar  operation 
which  may  be  introduced  from  time  to  time.  The  advantages 
gained  by  pleasing  the  government  inspector  are  too  obvious 
to  need  further  explanation.  The  gaging  expense  is  eliminated 
in  many  instances,  as  the  operation  itself  is  really  a  gaging 
process,  especially  when  it  is  a  hand  operation. 

The  accompanying  illustration  Pig.  1  shows  a  shearing 
die  mounted  on  a  small  arbor  press  for  sizing  graze  pellets 
for  the  No.  101  graze  fuse.     These  pellets  were  formerly  made 
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on  an  automatic  strew  machine,  but  required  shaving  on 
the  outside  to  produce  tho  accuracy  and  finish  demanded  by 
the    government    Inspection.     The    shearing    die    illustrated 

products  a   much   better  finish   and   raises  the  production  fully 

:;"  per  cent.  In  Fig  l  is  shown  a  graze  pellet  0.  The  die  d 
is  held  in  body  <!,  plate  F  being  limply  a  guide  for  locating 
pellet  0  concentric  with  the  die.  When  the  pellet  is  in  place, 
punch  /.'  forces  it  through  die  l>,  thus  producing  the  required 
finish  and  accuracy.  Fig.  2  shows  a  sizing  fixture  for  sizing 
the  pellet  plugs  used  in  the  No.  101  graze  fuse.  The  thread 
dimensions  must  be  held  within  accurate  limits.  It  was 
found  that  when  the  slot  in  the  head  was  cut,  it  produced 
objectionable  burrs,  which  resulted  in  the  rejection  of  many 
of  these  parts  by  the  government  inspection.  To  overcome 
this,  it  was  decided  to  rough-thread  in  the  automatic  ma- 
chines, slot,  and  then  size  in  the  special  fixture  as  shown  in 
Fig.  2.  The  pellet  plug  H  is  placed  in  the  tube  J  and  forced 
into  contact  with  the  threads  of  button  die  K,  by  means  of  the 
hand-lever  I  which  also  prevents  the  turning  of  the  pellet 
plug  while  passing  through  the  die  by  means  of  the  screw- 
driver end  which  fits  in  the  slot  of  the  pellet  plug.  After 
passing  through  die  K,  the  work  drops  through  slot  N  into  a 
box.  Button  die  K  is  held  in  body  L,  which  is  turned  slowly 
by  arbor  M.    This  method  proved  entirely  satisfactory. 

In  the  present  crisis,  we  owe  it  to  our  country  and  our- 
selves to  help  the  production  all  we  can.  These  two  simple 
examples  and  the  way  in  which  the  simple  methods  may  be 
applied  to  the  common  difficulties  met  with  in  the  screw  de- 
partment may  be  of  help  to  others. 

Toronto,  Ont.,  Canada  A.  F.  Owen 


WEAK  HANGER  CONSTRUCTION 

The  editorial  entitled  "Weak  Hanger  Construction"  in  the 
July  number  of  Machinery  brings  to  mind  a  point  in  connec- 
tion with  ball-bearing  hangers  that  is  seldom  emphasized  in 
discussions  of  that  type;  that  is,  that  due  to  the  shape  of  the 
bearing  housing,  the  hanger  frame  is  necessarily  wide  and 
yet  hugs  the  housing.  Hence,  the  hanger  construction  is  both 
rigid  and  strong,  and  any  danger  from  supporting  screws  being 
too  long  is  obviated.  John  Kepke,  Jr. 

Fort  Monroe,  Va.  First  Lieut.,   C.A.R.C. 


METHOD    OF    DISTINGUISHING   "GO"   AND 
"NOT  GO"  ENDS  OF  PLUG  GAGES 

In  reference  to  the  article  entitled  "Distinguishing  Marks  for 
Ends  of  Plug  Gages"  on  page  1139  of  the  August  number  of 
Machinery,  the  writer  would  like  to  say  that  the  usual  prac- 
tice of  large  toolmaking  firms  is  to  make  the  "Not  Go"  plug 
only  about  half  as  long  as  the  "Go"  plug.  As  the  "Not  Go" 
plug  never  goes  into  the  hole  there  is  no  reason  for  making  it 
as  long  as  the  "Go"  size,  and  we  have,  therefore,  a  readily 
distinguished  mark.  This  practice  results  in  a  saving  of  stock 
and  the  amount  of  time  required  in  lapping. 

Hartford,  Conn.  T.  A.  Reilly 


Fig.    1.     Shearing  Die   for  sizing   Graze  Pellets   for  Fuses 


Fig.   2.     Fixture   for  sizing  Pellet  Plugs   for   Graze   Fuses 


SHOP  AND  DRAFTING-ROOM  KINKS 


PIERCING  FLAT  SPRINGS 

Flat  coil  springs  from  old  clocks  or  motors  are  often  used 
to  good  advantage  in  the  making  of  special  flat  springs  for  odd 
jobs  in  the  machine  shop.  Because  of  the  temper  of  I 
springs,  it  is  impossible  to  drill  the  necessary  holes  without 
much  grinding  of  the  drills.  Neat  and  accurately  located  holes, 
however,  can  be  made  by  laying  the  springs  on  a  piece  of  lead 
or  babbitt  metal  and  then  punching  the  holes  with  a  regular 
drive-pin  punch  of  the  required  diameter. 

New  York  City  E.  J.  Higi,i\s 


TOOL  FOR  CUTTING  OFF  DOWEL-PINS 

The  accompanying  illustration  shows  a  device  for  cutting 
off  dowel-pins  in  a  lathe.  The  arbor  A  is  tapered  to  fit  the 
lathe  spindle  and  is  firmly  clamped  in  position  by  the  bolt  B. 
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Tool  for  cutting  off  Dowel-pins 

The  cutter  C  is  keyed  to  the  body,  while  the  stock  guide  D 
is  a  running  fit,  but  is  held  stationary  by  means  of  a  tool  or 
block  M  clamped  in  the  toolpost  and  against  which  the  stock 
guide  rests.  In  operation,  the  stock  £  is  placed  in  the  proper 
diameter  hole  of  the  stock  guide  and  pushed  up  until  stopped 
by  the  length  gage  F.  A  shearing  effect  is  produced,  and  stock 
up  to  14  inch  in  diameter  can  be  cut  quickly  and  success- 
fully with  the  lathe  running  at  a  fairly  high  speed. 
Flint,  Mich.  C.  C.  Spbeen 


DOING  NEAT  STAMPING  BY  HAND 

When  stamping  figures  on  work  that  requires  equal  side 
borders,  it  is  best  to  begin  with  the  central  figure  and  to  work 
toward  each  side.  For  instance,  in  the  accompanying  Illustra- 
tion, the  figure.  6  is  stamped  first,  then  the  figures  on  each 
side,  as  shown,  until  the  work  is  completed.  The  same  princi- 
ple of  laying  out  is  used  with  letters,  though  a  consideration 
of  the  variation  of  the  relative  width  of  the  letters  and  the 
spaces  between  them  is  necessary.     The  letters  M  and  W  are 

three-tenths  greater  in 
width  than  B,  F,  P,  and 
Rj  and  the  latter  are 
one  tenth  less  in  width 
than  any  other  letter. 
The  letter  I  is  in  a  class 
by  itself. 

When  stamping,  the 
first  b  a  111  111  0  r  blow 
should  h  a  v  e  merely 
enough  force  to  make  a 
visibly  level  impression 
on  the  work.  This  will 
serve  as  a  guide  to  the 
correct  location  for  the 
letter;    and   as    the   im- 

Laying    out    Figures    and   Numbers    for 

stamping  pression  is  shallow,  the 


punch  can  easily  be  moved  jM  the  direction  that  may  be  neces- 
sary before  the  letter  1-  cut  to  the  roll  depth. 

New  York  City  k    j    Hi 
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RUBBER  JIG 

The  accompanying  illustration  ahou  :  and 

interesting  design.     The  purpose  of    I 
tapped  hole  shown  in  casting  C  appro] 
the  bowl   or  large   hole 
in  the  casting,  which  is 
not     machined     and     is 
subject    to    a    variation 
in  size.     To  compensate 
for    this    variation,    the 
drill  bushing  .1   is  fitted 
with  a  ruhber  collar  H. 
The  rubber  collar  read- 
ily adjusts  itself  to  any 
variation   that  may  ex- 
ist in  the  castings  and 
allows    the    jig    to    be 
quickly  removed   or  in- 
serted.   Collar  B  allows  An  Unusual  T>pe  <>t  J'f 
bushing  A  to  be  brought  into  perfect  alignment  with  the  drill. 
The  casting  with  the  jig  in  place  is  placed  on  the  table  of  a 
sensitive   drilling   machine   and    lightly    spotted    with    a   drill 
guided  by  bushing  A.    After  this  is  accomplished,  the  hole  is 
drilled  and  tapped  in  the  usual  way.  I.    Q.  C. 
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STOP  FOR  SPRING  COLLET 

The   stop   shown    in    the    accompanying    illustration"  Is 

signed   for   use  in   a  spring  collet.     It    is  particularly  useful 

in   locating  dowel-pins  and   work   of  a  similar   nature  a 

pieces  are  to  be  faced  off  to  the  same  length.    This  stop  n 
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Stop   for  locating  Work   in  Spring  Collet 
it   unnecessary   to   employ   the   cut -and-try   method,   and   I 
fore  eliminates  the  time  spent  in  taking  ea.  h  piece  out  of  the 
collet  and  measuring  it.     It  consists  of  an  expanding  bushing 
A,  which  is  expanded  by  the  taper  screw  /;.  beinj  I  into 

the  tapered  portion;    /*  also  acts  as  a  nut  for  the 
0.     Check-nut  />  locks  the  stop  Q  mi  position.     The   a 
serted  in  the  collet  as  shown,  and  held   in  place  by  expanding 
bushing     l.      Stop    0   is    then    adjusted    and    held    in    pl.t- 
lock-nut  D. 

Boston,  Mass  .1    A    Shv\i> 


CHILLED  CASTINGS 

The  hardness  Of  chilled  surfaces  may  lie  materially  reduced 
by  giving  the  surface  of  the  chill  in  the  mold  a  thin  coating 
of  tar  or  pitch.  In  one  case,  the  use  of  a  coated  chill  on  a 
bracket  seat  saved  from  twelve  to  fifteen  minutes  on  the  time 
previously  required  for  machining.  When  uncoated  chills  were 
used,  the  bracket  seats  were  generally  too  hard  for  machining. 

Toronto,  Ont.,  Canada  H.  Pollard 


HOW  AND  WHY 


I  >N    PRACTICAL  SUBJECTS  OF  GENERAL  INTEREST 


FINDING  RADIUS   OF  CIRCLE 

L.  A.  z.— Will  you  please  show  me  hoit  to  find  the  radius  r 
from  the  dimensions  given  In  the  accompanying  Illustration? 

I  should  like  a  formula  for  all  such  oases. 

aii.hu -,>ri>i i    i.\    w.iit.T   n     Webster,  Cincinnati,   Ohio 
It  Is  possible  to  find   the   radius  of  the  small   circle  in   the 
accompanying    illustration    by    a    simpler    method    than    that 

given  on  page  1043  of 
the  July  number  of 
Machinery.  As  jR  -4- 
r  =  distance  between 
the  centers  of  the  cir- 
r  +  7/32 


cles, 


=   sin 


Determining  Radius  of  Circle 


R  +  r 
1/2  <f>  =  sin  7  degrees 
30  minutes  =  0.130526. 
r-f  0.21875 

As  R  =  2 

2  +  r 
=  0.130526  and  r  + 
0.21875  =  0.130526  (2  + 
r),  r  —  0.130526r  = 
0.261052  —  0.21875; 
therefore,  0.869474r  = 
0.042302  and  r  = 
0.042302  -e-  0.869474  = 
0.04865  inch. 


CUTTING  SLOTS  IN  WIRE  GAGES 

W.  B.  D. — How  are  the  small  slots  cut  in  standard  wire 
gages,  for  example,  slots  as  narrow  as  0.004  inch  in  width? 
Are  cutters  used  thin  enough  for  this  work? 

A. — The  smallest  slots  in  standard  wire  gages  are  cut  with 
circular  cutters  thin  enough  to  produce  the  required  depth 
of  cut. 


PROBLEM  IN  TRIGONOMETRY 

C.  E.  M. — Referring  to  the  accompanying  illustration,  please 
show  how  to  find  the  angle  <f>.  I  should  like  to  have  the  method 
explained  in  detail. 

Answered  by    Walter    H.    Webster,    Cincinnati,    Ohio 

There  is  an  easier  method  of  solving  the  "Problem  in  Trigo- 
nometry" than  the  one  given  on  page  1042  of  the  July  num- 


ber of  Maciiinkky,  where  the  angle  </'  is  to  be  found.  All  the 
known  values  are  given  in  the  accompanying  illustration. 
As  00  is  perpendicular  to  CD  and  OA  is  perpendicular  to 
Q-B,  angle  <f>  =  angle  w  and  angle  u>  =  angle  0  —  angle  8. 
OF  =  OA   +  BD  =  0.205   +   0.040  =  0.245  inch  and  OD  = 

V  00*  +  CD1  =  V  0.217* +  0.138a  =  0.2572  inch.    Cos  0  = 
0.217 


OD 


=  0.8437,  which  is  the  cosine  of  an  angle  of  32  degrees 
OF  0.245 


0.2572 

28  minutes.    Cos  5 


-  =  =  0.95257,  which  is  the 

OD  0.2572 

cosine  of  an  angle  of  17  degrees  43  minutes.  Angle  w  =  32 
degrees  28  minutes  —  17  degrees  43  minutes  =  14  degrees  45 
minutes,  which  is,  therefore,  the  size  of  angle  <t>. 


A  TOOLMAKER'S  PROBLEM 

A.  S. — I  am  a  toolmaker  with  but  slight  knowledge  of  mathe- 
matics. The  following  problem  came  up  recently  in  connec- 
tion with  my  work,  which  I  am  unable  to  solve.  Please  show 
me  how  to  find  x  to  the  nearest  thousandths  of  an  inch. 

Answered   by    I.    E.   Snyder,    Bridgeport,   Conn. 

In  the  solution  of  "A  Toolmaker's  Problem,"  on  page  837 
of  the  May   number  of  Machinery,   quadratic   equations  are 


Diagram  illustrating:  a  Toolmaker's  Problem 

used.  It  is  possible  to  solve  this  problem  by  a  much  simpler 
method  than  is  there  given  and  one  that  requires  only  a 
slight  knowledge  of  trigonometry.  Referring  to  the  accom- 
panying illustration,  angle  S  is  easily  found,  for  its  tangent  is: 

AC  2.053 

=  =  0.8626 

BO  2.380 

which  is  the  tangent  of  an  angle  of  40  degrees  47  minutes. 
The  side  AB  of  the  right  triangle  ACB  is  also  readily  found, 

3.1431. 


Then  angle  6 


Diagram  illustrating-  Problem  in   Trigonometry 


being  VAC2  +  CB2  =  v'2.0532  -f-  2.3802 
may  be  found,  for  its  sine  is: 

AD  1.200 

=  =  0.3818 

AB  3.1431 

which  is  the  sine  of  an  angle  of  22  degrees  27  minutes.  As 
angle  <p  is  the  sum  of  the  two  angles  just  found,  <f>  =  40  de- 
grees 47  minutes  +  22  degrees  27  minutes  =  63  degrees  14 
minutes.     Angle  a  =  angle  <p  and  angle  y  =  y2  a;  therefore, 
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V'i    X   63  degrees  14  minutes 


51  degrees  '.',1   minutes. 


Distance  y  may  now  be  found,  for  it  is  r  tan  y  =  0.200  X 
0.61561  =  0.12312  inch.  Therefore,  the  distance  x  between  the 
centers  of  the  circles  is  0.12312  -4-  2.38  =  2.5031  inches. 


Thimble   to  be   formed   by  Die 


DIE  FOR  FORMING  THIMBLE 

F.  M.  H. — In  the  accompanying  illustration  is  shown  a 
thimble  1  inch  long,  made  from  No.  10  gage  strip  band  iron, 

with  a  7/16-inch  hole 
that  should  be  as  nearly 
round  as  possible.  Can 
a  die  be  made  to  form 
this  thimble  in  one 
operation;  if  not,  how 
many  operations  will  be 
required?  Will  some 
reader  of  Machimih 
suggest  a  die  that  will 
form  this  thimble  without  leaving  an  opening  as  shown  at  A? 

Answered    by    Henry    Daut,    Plainfleld,    N.    J. 

Although  the  punch  and  die  shown  in  Fig.  1  involves  no 
new  principle  in  its  design,  it  is  of  considerable  interest  owing 
to  the  heavy  material  it  is  intended  to  form.  The  writer  be- 
lieves, however,  that  it  is  impossible  to 
form  a  thimble  of  this  size  with  a  wall  of 
0.140  inch,  having  a  close  seam,  unless  the 
ends  of  the  blank  are  beveled  before  form- 
ing. The  punch  consists  of  the  following 
parts:  Top,  plate  A,  having  stem  to  fit 
press,  is  securely  screwed  and  doweled  to 
plate  B.  The  stamp  C  is  located  in  the 
center  of  plate  B,  and  directly  behind  the 
stamp  is  a  slot  in  which  part  D  is  a  sliding 
fit.  A  7/16-inch  arbor  E  is  driven  into  the 
lower  end  of  part  D  in  a  position  parallel 
to  the  stamp.  A  spring  S  forces  part  D 
downward  until  it  is  checked  by  a  3/8-inch 
screw  F,  which  engages  a  slot  in  the  back 
side  of  the  slide.  The  arbor  E  is  then  held 
in  a  position  directly  below  the  stamp  C 
and  5/8  inch  from  its  lower  edge.  At  both 
ends  of  plate  B,  slots  are  cut  for  sliding 
arms  G,  which  are  held  down  by  light 
springs  H.  Directly  above  arms  G  and  in 
a  horizontal  position  are  slides  I  provided 
with  a  handle  /.  When  the  handle  J  is 
pulled  out,  arms  G  will  have  a  clearance  of 
5/8  inch  at  the  top;  when  the  slides  are 
pushed  in,  arms  G  are  held  firmly  in  place. 

The  lower  part  of  the  die  consists  of  a  cast-iron  body  K,  in 
which  the  forming  dies  L  are  a  sliding  fit.  A  pad  M  having 
the  same  radius  as  the  finished  thimble  is  fastened  in  the 
center  of  body  K.  Dies  L  are  forced  apart  against  stop  A' 
by  means  of  springs  O.    The  thimble  blank  is  held  in  place  by 


iwn   in    Fig.   2.     The  thirnble   is   formed   by 

two  blows  of  the  pr<  it  the  upper  right-hand  corner 

of  Fig.  2  shov,  ton  of  the  die.    1 1 

pulled  fiii t .  thus  allowing  arn  ttOWII 

ii!  pig,  i  at  th<  mtact  with  die 

The  'lies  /..  ih  main  Idle  while  the  punch  is  forming 

the    U-Bhaped    blanks    which    remain    i:  The   Slid 

are  then  push.  iy  for  the  second  blou  •"  as 

arbor  /:  reaches  the  bottom,  the  |  ami 

press  dies  /,  together.    At  the  Instant  both  ends  of  the  blanks 

meet,  stamp  0  drops  and  closes  the  thimble  -nim- 

ble can   then   be  removed   from  arbor  II  by  S   -mall   hand   pi 

•     •     • 

EXAMINATIONS  IN  MACHINE  SHOP  PRACTICE 

On  page  844  Of  the  May  number  of  Mai  in 
B  novel  and  interesting  method  of  examination  in  machine 
shop  practice.  While  hy  that  method  records  of  the  term's 
work  are  kept,  a  mark  for  this  work  is  not  Included  in  the 
examination  percentage  finally  issued.  In  the  arti< ■:• 
to  it  was  stated  that  the  chief  trouble  was  the  production  of 
a  good  notebook;  this  same  difficulty  has  been  found  in  other 
establishments.     In  the  applied  mechanics  laboratory  of  the 
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Figr.   1.     Punch  and  Die   for  forming  Thimble 


Fig.  2.    Bottom  View  of  Punch  and  Top  View  of  Die.   and  Views  showing   Forming    Operations 

Sheffield   University,    England,    the   teachers    have   always    In- 
sisted upon  a  weekly  entry  of  the  class  work  in  a  good  exe- 
book.    This  entry  is  examined  and.  when  found 
student  makes  corrections  in  the  report  before  other  work  is 
undertaken;  a  mark  is  given  for  each  finished  entry  of  an  exer- 
cise.    This   method   has  produced   BOH 
cellent  results  which  are  shown  in  the  later 
work  of  the  student  a  Qg  such  1> 

The  final  marks  are  given  on  the  following 
basis:  16  per  cent  for  the  results  of  the 
entries  in  the  book  referred  to,  2."»  per  cent 
for  a  two-hour  examination  in  laboratory 
practice,  40  per  cent  for  a  two-hour  exami- 
nation in  lecture  work,  ami  10  per  cent  for 
the  record  of  results  from  the  working  of 
weekly  examples.    The  doing  of  the  weekly 

examples  and  the  entry  in  the  notebook 
constitute  homework.  The  results  of  the 
last  term  examination  fully  justified  this 
method,  for  the  man  who  could  be  consid- 
ered the  cleverest  student  In  the  class  was 
tied  for  honors  with  the  man  who  was  not 
merely  clover,  but  the  greatest  worker  in 
the  class,  and  at  the  same  time  had  good 
general  ability.  This  method  of  marking 
analyzes  the  students'  abilities  better  than 
a  final  examination,  when  a  pupil  may  be 
nervous  and  suffer  unjustly.  G.  S.  B. 
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REDUCING  COSTS  FOR  SPECIAL  MANUFAC- 
TURING EQUIPMENT 

ii v    t    ■    JOBM8OK1 

\i  the  present  time  when  manufacturer!  are  handicapped 
bj  thf  lack  of  competent  workmen,  more  highly  developed 
mechanical  equipment  must  be  utilised.  Where  the  manu 
tacturer  produces  parts  in  quantities  the  automatic  machine 
may  be  used  to  the  beet  advantage.  Then  an  attendant,  with 
but  little  training,  can  care  tor  a  number  of  machines,  If  bis 
duties  are  only  to  provide  the  machine  with  work,  and  to 
remove  the  work  when  operations  arc  completed,  which  is 
generally  necessary  for  most  classes  of  work,  outside  of  the 
various  types  of  screw  machines  that  operate  on  bar  stock,  ami 
machines  equipped  with  hopper  feeds.  With  the  exception  of 
set  ui)  men,  skilled  labor  is  not  required  where  automatic 
machines  are  used.  The  value  of  such  equipment  for  quantity 
production  and  as  a  means  for  reducing  manufacturing  costs 
is  generally  recognized  by  manufacturers. 

The  automobile  industry  gave  a  decided  impetus  to  the  de- 
velopment of  manufacturing  machines  of  high  productive 
capacity  that  would  not  require  skilled  men  for  operating 
them.  If  such  machines  were  more  universally  utilized  by  the 
small  manufacturers  of  specialties,  and  others,  than  is  the  case 
at  the  present  time,  they  would  be  enabled  to  improve  quality, 
and  increase  output  at  a  smaller  operating  expense  and  by  such 
means  maintain  a  minimum  in  manufacturing  costs. 

The  possibilities  for  equipment  of  this  kind  as  yet  are  not 
generally  understood.  Machines  built  for  a  single  purpose  are 
termed  special  machines,  and 

in  designing  them  little  -^ ^— — -— — -— -- 
thought  is  sometimes  given 
to  adapting  them  for  any  pur- 
pose other  than  the  one  in 
mind.  Consequently,  consid- 
erable capital  is  invested  in  a 
machine  that  cannot  be  used 
for  anything  but  a  certain 
operation  or  series  of  opera- 
tions. The  average  manufac- 
turer who  sees  possibilities 
for  special  machines  in  his 
factory  is,  therefore,  slow  to 
take  steps  in  this  direction  be-  "^^^^^^^^^^^^^^^ 
cause  of  the  expense  involved. 

If  the  problem  of  special  equipment  is  handled  in  a  broad 
manner  and  the  requirements  of  a  number  of  machining 
problems  are  considered,  rather  than  some  individual  ones, 
and  steps  are  taken  to  decide  upon  a  common  type  of  machine 
that  may  be  partly,  if  not  entirely,  adaptable  to  a  number  of 
purposes,  the  first  cost  of  such  machines  can  be  held  to  a 
reasonable  figure.  The  objective  should  be  to  have  some 
standardization,  so  that  a  machine  will  not  be  a  total  loss  if 
changes  are  made  in  the  design  of  a  product.  The  important 
members,  such  as  the  frame  or  bed,  camshaft  driving  mechan- 
ism, main  slides,  etc.  should  be  universal  for  one  and  all 
machines.  For  certain  classes  of  work  and  for  such  operations 
as  milling,  drilling,  reaming,  turning,  facing,  counterboring, 
tapping,  etc.,  an  automatic  machine  can  be  developed  of  the 
cam-operated  type  which  can  have  the  universal  features  out- 
lined. Ordinarily  the  designer  of  special  machines  is  in- 
clined to  follow  too  closely  the  ideals  and  refinements  of 
machine-tool  design.  This  is  very  natural,  as  in  the  process 
of  designing  he  seeks  adaptable  construction  ideas  by  study- 
ing machine-tools,  catalogues,  and  other  literature.  The  ele- 
ment of  pride  in  accomplishment  becomes  a  strong  factor  and 
the  finished  product  is  a  thing  of  beauty  in  outline  and 
detail,  but  too  often  poor  in  construction  principles. 

The  cost  of  special  equipment  should  not  be  prohibitive  if 
the  proposition  is  handled  well.  Attachments  with  which  a 
machine  tool  is  fitted  may  be  eliminated;  only  one  speed  and 
one  feed  are  necessary.  The  most  efficient  speeds  and  feeds  for 
obtaining  the  maximum  output  can  be  determined  before  a 
machine  is  put  into  service. 

In    one    large    sewing-machine    plant,    automatic    machines 

'Address:   858  Bergen  St.,   Newark,   N.   J. 


have  been  used  almost  exclusively  for  the  past  twenty-five 
years  or  nunc  in  the  production  of  parts  for  the  common 
types  of  their  product.    These  machines  have  been  designed   by 

the  engineering  force i  are  bulU  on  an  extensive  scale.  The 

earlier  ones  were  very  simple  in  construction  hut  efficient  and 
effective   for  the  purposes   intended.     They   were   for   the   most 

part  designed  on  the  type  principle,  with  the  object  of  les- 
sening expense  and  speeding  their  construction.  The  time 
elapsing  between  the  conception  of  the  idea  and  the  completion 

of  the  machine  was  sometimes  remarkably  short.  They  were 
built  from  patterns  carried  in  stock  and  such  special  ones  as 
were  necessary.  Most  of  them  were  cam-operated  and  of  the 
open  type  of  construction,  so  that  all  parts  were  easily  ac- 
cessible  for  repairs;  gear  and  pulley  guards  were  generally 
made  of  sheet  metal.  These  machines  did  not  have  the  many 
refinements  of  modern  machine  tools,  but  they'  were  con- 
structed well  and  were  cost-reducing  producers. 

The  matter  of  designing  important  members  that  will  be 
common  to  a  number  of  machines  is  not  a  difficult  problem  if 
designs  are  not  too  complicated.  Simplicity  is  the  keynote  to 
success  in  this  work.  Machine-tool  builders  are  making  and 
have  made  changes  in  designs  to  meet  demands  for  greater 
simplicity.  The  designer  of  special  machines  will  also  do 
well  to  go  back  to  the  simpler  forms — results  are  what  count. 

*     *     * 

Saving  fuel  is,  perhaps,  one  of  the  most  imperative  of  the 
many  war  economies  that  must  be  imposed  upon  the  American 
people.  The  Bureau  of  Oil  Conservation  of  the  United  States 
Fuel  Administration  wishes  to  impress  upon  everyone  the  im- 
portance of  taking  immediate 


The  fourth  Liberty  Loan  campaign  will  be- 
gin Saturday,  September  28  and  close  October 
19.  No  good  American  will  fail  to  contribute 
to  its  success  to  the  very  limit  of  his  or  her 
ability.  The  blood  of  young  American  men 
fallen  in  Europe  calls  to  us.  Our  answer 
must  be  and  will  be  worthy  of  them  and  of 
the  ideals  of  liberty  and  justice  for  which  our 
country  stands. 


steps  to  prevent  unnecessary 
and  avoidable  waste  of  fuel 
oil.  It  is  necessary  to  con- 
serve fuel,  and  it  is  the  patri- 
otic duty  of  everyone  to  have 
furnaces,  boilers,  and  fuel  oil 
equipment  thoroughly  inspect- 
ed and  any  waste  stopped. 
Attention  is  called  to  the 
following  suggestions  on  han- 
dling and  burning  fuel  oil: 

When  unloading  tank  cars, 
use   great   precaution   to   pre- 
^^^ ~ ~ ^^^^~      vent    the    loss    of    oil    in    un- 
coupling   the    discharge   pipe. 
Stop  all  leaks  in  oil  pipe  lines,  fittings,  valves,  and  storage 
tanks,  and  see  that  all  tank  openings  are  kept  closed.    Storage 
tanks  should  be  equipped  with  steam  heating  coils. 

Install  'efficient  burners.  Homemade  burners  are  usually 
crude  and  consume  an  excess  of  oil. 

Install  strainers.  Dirty  oil  clogs  the  burner,  slows  up  heat- 
ing operations,  and  increases  fuel  consumption. 

Install  duplicate  pumping  systems,  and  pump  the  oil  to  the 
burners  under  a  uniform  and  constant  pressure. 

Install  suitable  preheaters,  in  order  to  obtain  proper  atomiza- 
tion,  clean  combustion,  and  prevent  the  formation  of  carbon. 
This  is  especially  necessary  with  heavier  gravity  oils. 

Use  pyrometers  in  all  heating  and  heat-treating  furnaces. 
The  operator  may  have  good  eyesight,  but  he  cannot  always 
judge  heat  by  color.  If  there  is  a  higher  temperature  than 
necessary,  fuel  is  being  wasted. 

Impress  upon  furnace  operators  the  necessity  of  conserving 
fuel  by  keeping  their  furnaces  and  equipment  in  the  best  con- 
dition possible,  in  order  to  obtain  the  maximum  of  economical 
efficiency. 

Oil  meters  should  be  installed  so  that  a  record  of  daily  con- 
sumption may  be  kept  and  compared  with  previous  data,  and 
the  decrease  in  the  amount  used  noted. 

Have  sufficient  oil  capacity  to  avoid  shut-downs  when  oil 
shipments  are  delayed.  Shut-downs  mean  a  loss  of  heat  and 
added  fuel  consumption. 

Operate   furnaces  twenty-four   hours   a   day   when   possible. 

*     *     * 
Those  whose  circumstances  are  such  that  it  is  impossible 
for  them  to  buy  Liberty  Bonds  can  help  to  win  the  war  by 
buying  Thrift  Stamps  and  War  Savings  Stamps. 


NEW  MACHINERY  AND  TOOLS 

THE  COMPLETE  MONTHLY  RECORD  OF  NEW  AMERICAN  METAL- WORKING  MACHINERY 


L" 


IN    THIS    NUMBER 


Wright   Dleing    Machine.     Henry  &  Wright   Mfg.    Co.,   Hartford, 

Conn 73 

Lees-Bradner    155-mllllmeter    Shell    Threading    Machine.      Lees- 

Bradner   Co.,    Cleveland,    Ohio 75 

Fafnlr  "Dragon"  Type   Ball   Bearing.     Fafnlr  Bearing  Co.,   New 

Britain,   Conn 75 

Ferracute     Power    Press.      Ferracute    Machine    Co.,    Bridgeton, 

N.  J 76 

Chain    for    Hanging    Pipe.      Cleveland    Galvanizing    Works    Co., 

E.  Cooper  Ave.  and  Pennsylvania  Railroad,  Cleveland,  Ohio..  76 
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WRIGHT  DIEING  MACHINE 


IN  the  accompanying  Illustra- 
tions is  shown  a  dieing  ma- 
chine which  is  one  of  the  latest 
products  of  the  Henry  &  Wright 
Mfg.  Co.,  Hartford,  Conn.  This 
machine  is  adapted  for  the  per- 
formance of  blanking,  forming, 
drawing,    piercing,    coining,    and 

other  operations  which  are  done  in  dies  operated  by  any  type 
of  power  press. 

This  dieing  machine  consists  principally  of  the  following 
parts:  An  upper  head  or  plate  to  which  the  punch  or  upper 
member  of  the  die  is  attached;  a  frame,  the  upper  part  of 
which  forms  a  table  or  support  for  the  bolster  on  which  the 
die  or  lower  part  of  a  pair  of  dies  is  supported;  four  guide 
rods  which  pass  through  guiding  bushings  in  the  frame  and 
which  connect  the  four  corners  of  the  upper  head  or  plate  with 
the  four  corners  of  a  lower 
plate  or  cross-head  located 
inside  the  frame  or  column  of 
the  machine;  and  a  connect- 
ing rod  which  connects  this 
cross-head  with  a  crankshaft, 
the  latter,  in  turn,  passing 
through  bearings  in  the  frame 
of  the  machine  and  extending 
outward  in  one  direction  for 
mounting  a  driving  pulley 
and  braking  pulley  upon  it. 
On  account  of  the  construc- 
tion of  the  machine,  there 
are  only  direct  tensional  and 
compression  strains  in  all 
members.  The  tensile  stresses 
are  exerted  upon  bars  made 
from  steel,  and  the  upper  die 
is  drawn  down  onto  the  lower 
die  by  the  four  guide  rods  at- 
tached to  a  solid  plate  at  the 
four  corners.  This  prevents 
the  punch  and  die  from  being 
tilted  with  relation  to  each 
other,  even  in  the  slightest 
degree,  prevents  the  breaking 
of  punches,  and  also  makes  it 
possible  to  have  the  punches 
fit  the  dies  accurately  when 
required.  The  power  is  con- 
veyed to  the  machine  through 
the  driving  pulley  mentioned, 
thence  through  the  crankshaft 


This  machine  is  adapted  for  the  performance 
of  those  classes  of  manufacturing  operations  that 
are  usually  handled  in  dies  operated  by  a  power 
press.  Hence,  the  term  "dieing"  machine  was 
adopted  with  the  view  of  explaining  the  range 
of  work  that  can  be  done  by  this  machine  and  at 
the  same  time  distinguishing  it  from  the  various 
familiar  types  of  power  presses. 


Fig.    1.     Front  View  of  Wright   Dieing:  Machine,   showing-  Foot-lever  for 

Single-stroke   Operation  and  Hand-lever  near  Wheel 

Guard  for  Continuous  Operation 


and  connecting-rod  inside  of  the 
frame  to  the  cross-head,  to  which, 
in  turn,  the  four  guide  rods  are 
attached,  that  pull  down  the  upper 
head  with  its  punch  or  die.  In 
addition  to  the  guide  rods,  solid 
guide  slides  are  also  provided  on 
the  inside  of  the  frame,  one  on 
each  side  of  the  cross-head,  so  that  its  motion  is  absolutely 
controlled.  Beneath  the  lower  cross-head,  springs  are  pro- 
vided to  prevent  a  sudden  drop  at  the  lower  end  of  the  stroke 
as  the  punch  passes  through  the  metal  being  cut.  The  position 
of  the  punch  or  upper  die  may  be  adjusted  by  means  of  nir 
the  connecting-rod,  which  may  thereby  be  lengthened  or  short- 
ened. 

The  machine  is  furnished   with  a  safeguard  or  hood   with 
glass  plates  on  the  sides,  making  it  possible  for  the  operator 

to  see  clearly  what  is  going 
on  between  the  dies,  but  mak- 
ing it  impossible  for  him  to 
place  his  fingers  between  the 
tools.  A  safety  lock  is  pro- 
vided so  that  when  the  guard 
or  hood  is  raised,  it  is  im- 
possible to  start  the  machine. 
A  stop  for  the  hood  is  also 
provided  so  that  when  M 
down  it  will  stop  at  any  re- 
quired predetermined  posi- 
tion. On  the  side  opposite  to 
When  the  Btop-rod  is  placed. 
a  guide  rod  for  the  hood  i- 
provided.  The  machine  may 
irted  either  by  operating 

a  lever  on  one  side,  near  the 
driving  pulley,  which  will  per- 
mit  continuous  operation,  or 

it  may  be  started  by  :\  foot- 
lever,  in  which  case  it  will 
make  one  stroke  only  and 
then  stop  until  the  foot-lever 
is  brought  up  and  then  again 
brought  down.  The  safety 
lock,  which  operates  when  the 
guard  over  the  dies  is  in  its 
upper  position.  Controls  both 
the  foot -lever  and  the  lever 
for  continuous  operation,  so 
that  it  is  impossible  to  start 
the  machine  by  either  method 
until   the  guard   is  let  down. 
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This  machine  contains  some  very  marked  departures  from 
current  practice  In  the  design  of  machines  for  dieing  sheet 
metal!  The  chiof  claims  which  the  manufacturer!  make  for 
this  machine  are  as  follows:  There  are  no  torsional  or  ripping 
strains  throughout  the  machine,  the  strains  being  wholly 
tensile  and  compressive,  so  that  the  danger  of  injury  to  the 

machine  through  overloading  is  almost  entirely  eliminated, 
on  account  of  the  laci  that  it  is  Impossible  tor  the  dies  to  be 
thrown  OUt  Of  perfect  alignment  with  each  other,  they  should 
last  several  times  as  Long  as  usual,  remain  sharp  for  a  longer 
period,  give  more  perfect  edges  to  the  work,  and  in  blanking, 
eliminate  burrs  to  a  great  extent.  These  claims  are  not 
theoretical,  but  are  based  on  the  comparison  of  the  well-known 
results  obtained  by  the  use  of  dies  in  the  device  known  as  a 
"sub-press"  ami  those  used  in  open  face  machines. 


lineshaft  underneath  the  bench.  A  thorough  search  throughout 
the  art  of  metal  dieing  has  failed  to  result  in  finding  a  single 
instance  where  the  upper  dies  have  been  pulled  down  by  power 
applied  from  underneath,  so  that  the  patents  on  these  machines 
may  be  said  to  be  almost  basic  in  character  and  they  are  issued 
or  pending  in  all  the  countries  where  any  great  interest  is 
taken  in  metal  dieing.  Attention  is  called  to  the  fact  that  in 
this  machine  the  upper  die  is  supported  on  four  sides,  so  that 
its  accurate  alignment  is  assured.  Excellent  illumination  of 
the  space  around  the  die  can  also  be  provided.  This  machine 
is  not  an  experiment;  it  has  been  fully  tried  and  has  proved 
to  contain  all  of  the  advantages  claimed  for  it,  and  these  ad- 
vantages increase  with  the  size  of  the  machine. 

It  will  be  seen  at  a  glance  that  it  is  very  easy  to  set  the 
dies  accurately  in  this  machine,  as  it  is  merely  necessary  to 


Fig.   2.     Front   and   Left-hand    Side    of   Machine,    showing   Roll   Feeding 

Device  and  Mouth  of  Chute  from  which  Work  is  ejected 

after  Operation  is  finished 

The  driving  mechanism  is  all  located  below  the  die-plates 
instead  of  above  as  on  most  other  machines,  thus  doing  away 
with  the  great  obstruction  to  light  and  making  the  machine 
better  balanced  so  that  it  can  be  constructed  with  very  much 
less  weight  for  the  same  strength  as  heretofore.  In  conse- 
quence of  the  better  balanced  condition  of  the  machine,  it  is 
said  to  be  less  noisy  than  others.  Felt  protected  dust  guards 
surround  each  of  the  four  shafts  and  liberal  oil-cups  are  pro- 
vided within  easy  reach  throughout  the  machine.  The  chute 
is  covered  with  leather  in  order  to  reduce  to  a  minimum  the 
sound  of  the  blanks  falling  into  the  chute.  The  design  of  the 
machine  lends  itself  to  the  use  of  various  attachments,  such 
as  finger  motions,  automatic  feeding  mechanisms,  scrap  cutters, 
dial  feeding  devices,  etc. 

As  will  be  readily  seen,  the  posts  form  a  natural  hub  for  the 
attachment  of  dial  feeding  devices  and  there  are  many  ways 
in  which  these  machines,  on  account  of  their  very  compact 
design,  may  be  advantageously  used  in  groups,  a  case  in  point 
being  the  placing  of  a  line  of  machines  under  a  bench  of  the 
height  of  the  dies  and  run  by  belts  attached  to  pulleys  on  a 


Fig.    3.     Side    View   of   Machine    with   Door    Open   to    expose   Internal 

Mechanism    to    View.      A    Simple    Crankshaft    is    shown,    hut 

Any  Form  of  Eccentric  Mechanism   may  be  substituted 

set  the  shank  of  the  upper  die-holder  through  the  top  plate, 
tighten  up  the  bolt  which  draws  it  up,  fit  the  lower  die  to  the 
upper  one,  lower  the  frame  so  that  the  lower  die  fits  into 
the  die  bed,  adjust  the  depth  gage  to  the  position  required,  and 
the  setting  is  completed.  It  is  almost  impossible  to  go  wrong. 
The  floor  space  required  by  the  new  machine  is  comparatively 
small,  and  there  is  no  moving  mechanism  for  the  operator  to 
come  into  contact  with,  so  that  danger  of  accidents  is  reduced 
to  a  minimum.  While  it  is  generally  conceded  that  some 
machines  used  in  the  dieing  of  metal  are  among  the  most  dan- 
gerous employed  in  the  art  of  metal  working,  the  safety  device 
used  on  this  machine  makes  it  impossible  for  an  operator  to 
start  the  machine  while  his  hand  is  in  a  dangerous  position. 
This  safety  device  consists  of  a  cage  which  fits  entirely  over 
the  top  of  the  machine,  and  the  cage  must  be  raised  in  order  to 
get  a  hand  or  finger  between  the  dies;  when  so  raised,  the 
machine  is  locked  so  that  it  cannot  operate  until  the  cage  is 
lowered,  in  which  position  it  is  equipped  with  holes  sufficiently 
large  for  the  metal  to  be  operated  upon  to  enter,  but  not  large 
enough  for  the  entrance  of  either  a  finger  or  a  hand.     The 
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Fig.    1. 


Machine    developed   by    Lees-Bradner    Co.    for    milling    Thread   In 
Nose  of  155-millimeter  Shells 


machine  may  be  operated  either  from  a  sitting  or  a  standing 
position,  and  the  dies  may  be  fed  from  any  one  of  the  four 
sides. 

The  weight  of  the  No.  1  machine  is  1350  pounds  and  its 
rated  capacity  is  25  tons.  The  principal  dimensions  of  the 
machine  shown  in  the  illustrations  are  as  follows:  Rated 
capacity,  25  tons;  throw,  1%  inch;  adjustment,  2  inches; 
distance  between  under  side  of  top  plate  and  working  surface 
of  machine  when  upper  plate  is  raised  to  its  highest  point, 
10y2  inches;  distance  between  vertical  shafts,  8  inches;  size 
of  hole  in  center  of  working  surface,  6  by  7  inches;  diameter 
of  flywheel,  24  inches;  face  of  flywheel,  4  inches;  weight  of 
flywheel,  300  pounds;  diameter  of  crankshaft,  3  inches;  diam- 
eter of  vertical  steel  shaft,  2  inches;  floor  space  occupied,  24 
by  31%  inches;  and  height  of  machine  over  all,  52  inches. 


LEES-BRADNER  155-MILLIMETER  SHELL 
THREADING  MACHINE 

The  Lees-Bradner  Co.,  Cleveland,  Ohio,  has  just  developed  a 
thread  milling  machine  arranged  for  milling  the  thread  in  the 
nose  of  155-millimeter  shells.  A  general  idea  of  the  machine 
itself  may  be  obtained  from  Figs.  1  and  2,  and  the  sectional 
view,  Fig.  3,  illustrates  the  method  of  holding  the  shell  in  the 
work-spindle.  In  the  latter  illustration  the  bearing  is  indi- 
cated at  A,  the  spindle  at  B,  the  shell  at  C,  the  driving  gear 
at  D,  the  centering  "plug"  or  sleeve  for  the  shell  nose  at  E,  the 
positive  opening  and  closing  collet  at  F,  the  collet  expanding 
ring  at  G,  and  the  handwheel  at  H  for  operating  the  collet. 
The  cutter-spindle  and  cutter-head  conform  to  the  standard 
Lees-Bradner  design,  and  the  machine  is  essentially  a  single- 
purpose  one.  The  work-holding  spindle  with  its  positive  open- 
ing and  closing  mechanism  and  shell  locating  device  is  an  in- 
teresting feature  of  the  machine.  The  centering  sleeve  E 
engages  the  nose  of  the  shell,  and  the  latter  is  forced  into 
positive  engagement  with  it  by  the  inward  movement  of  the 
collet  at  the  rear  of  the  head,  as  this  collet  is  closed  by  turn- 
ing the  handwheel.  The  collet  is  made  of  special  steel  and  sub- 
jected to  a  carefully  conducted 
heat-treatment. 

A  ring  on  the  handwheel 
engages  an  annular  groove  in 
the  collet  and  closes  it  by  forc- 
ing the  tapered  shoulder 
against  the  tapered  section  of 
the  spindle.  The  points  of 
contact  with  the  shell  body 
are  at  the  two  ends,  assuring 
positive  alignment  and  a  con- 
centric thread  in  the  nose.  The 
function  of  the  expanding 
ring  O  is  to  engage  the   in- 


Fig.  2.    Opposite  Side  of  Lees-Bradner  Thread  Milling  Machine  shown 
in   Fig.   1 

clined,  under-cut  surface  of  the  collet  in  order  to  open  the 
latter  positively,  so  that  it  will  clear  the  bourrelet  of  the 
shell.  The  shells  are  loaded  into  the  machine  and  withdrawn 
at  the  rear  end  of  the  spindle.  Positive  opening  and  closing 
of  the  collet  allows  the  shell  to  pass  freely  in  or  out  and  makes 
it  unnecessary  to  use  any  form  of  ejecting  device. 


Fig.    3.     Sectional    View   showing   Method    of   holding   Work   in    which 
Thread  is  to  be  milled 


FAFNIR  "DRAGON"  TYPE  BALL  BEARING 

The  "Dragon"  type  constitutes  the  most  recent  development 
in  ball  bearings  by  the  Fafnir  Bearing  Co.,  New  Britain,  Conn. 
In  design,  this  new  ball  bearing  differs  radically  in  several 
respects  from  any  other  type  of  bearing,  involving  distinct 
advantages  for  certain  conditions  of  service.  Moreover,  it  has 
been  thoroughly  tested  and  has  achieved  success  in  the  numer- 
ous instances  where  it  has  already  been  installed  in  actual 
service  conditions  of  operation.  Although  the  accompanying 
illustrations  quite  clearly  show  the  salient  and  distinctive  prin- 
ciples involved  in  the  "Dragon"  bearing,  they  may  well  be  sup- 
plemented with  a  few  words  of  description.  To  begin  with, 
this  is  a  double-row  ball  bearing  manufactured  in  standard 
single-row  widths,  in  each  instance  containing  approximately 
double  the  number  of  balls  of  the  corresponding  single-row 
bearing.  This  very  advantageous  feature  in  the  construction 
of  the  "Dragon"  bearing  is  made  possible  by  the  fact  that  the 
two  rows  of  balls  are  staggered  In  relation  to  one  another. 
Furthermore,  this  intersecting  of  the  two  rows  of  balls  renders 
superfluous  the  use  of  a  ball  retainer,  since  the  balls  automati- 
cally space  one  another  and  travel  around  the  race  paths  with 
a  total  absence  of  spinning. 

On  account  of  the  greater  number  of  balls,  the  "Dragon" 
bearing  will  easily  carry  fully  as  much  radial  load  as  a  single- 
row  radial  bearing.  However,  since  it  is  an  angular  contact 
ball  bearing  in  which  the  load  lines  of  the  two  rows  of  balls 
are  mutually  opposed,  the  "Dragon"  bearing  will  carry,  in 
addition  to  the  radial  load,  a  heavy  thrust  load  in  either  direc- 
tion. The  significance  of  this  important  feature  of  the  bearing 
will  be  even  more  thoroughly  appreciated  by  the  reader  when 
he  realizes  that  in  existing  types  of  single-row  angular  con- 
tat  t  hall  bearings,  thrust  load 
can  he  tarried  in  one  direc- 
tion only,  resulting  in  a 
constantly  present  possibility 
that  the  bearing  may  be  so 
mounted  that  the  thrust  load 
does  not  fall  on  the  heavy 
side  of  the  ring.  A  mistake 
of  this  kind  In  mounting 
would  naturally  result  in  the 
destruction  of  the  bearing  it- 
self and,  very  likely,  of  other 
part3  of  the  machine.  In 
the    "Dragon"    bearing,    how- 
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Fig.   1. 


"Dragon"   Ball   Bearing   manufactured 
by  Fafnir  Bearing  Co. 


ever,  It  will  be 
plainly  seen  that 
there  Is  no  possi- 
bility of  such  mis- 
hap, since  the 
thrust  capacity  Is 
equal  in  both  direc- 
tions. Furthermore, 
this  bearing  is  a 
self-contained  unit 
and  does  not  re- 
quire a  second  bear- 
ing mounted  with 
its  thrust  line  op- 
posed, in  which 
event  the  efficiency 
of  the  entire  in- 
stallation depends 
upon  the  accuracy 
with  which  an  ad- 


justment is  made  of  the  bearings  endwise,  in  order  to  effect 
exactly  the  correct  degree  of  ball  contact,  involving  the  elim- 
ination of  end  play  without  cramping  the  bearings.  These  are 
considerations  of  primary  importance,  especially  at  the  present 
time,  since  in  many  plants  the  men  in  the  assembly  depart- 
ments are  not  skilled  mechanics,  and  no  matter  how  complete 
the  directions  for  mounting,  costly  mistakes  will  and  do 
occur. 

Coming  to  a  discussion  of  the  conditions  under  which  the 
"Dragon"  bearing  is  particularly  applicable,  it  will  be  evident 
from  the  above  statements  that  this  is  a  ball  bearing  which 
in  every  instance  is  interchangeable  with  the  corresponding 
standard  single-row  radial  bearing,  but  which,  in  addition  to 
possessing  equal  capacity  for  carrying  radial  loads,  will  take 
heavy  end  thrust  loads  in  either  direction.  Consequently,  it 
will  frequently  be  found  highly  advantageous,  and  also  eco- 
nomical, both  in  space  and  money,  to  install  this  type  of  bear- 
ing where  it  would  have  hitherto  been  customary  to  employ  a 
single-row  radial  bearing  and  a  thrust  bearing.  For  example, 
under  conditions  of  service  involving  extremely  high  speeds 
of  rotation,  the  "Dragon"  bearing  will  be  found  far  more  effi- 
cient than  a  combination  of  radial  and  thrust  bearings.  This 
is  due  to  the  fact  that  the  effectiveness  of  a  thrust  ball  bear- 
ing at  very  high  speeds  is  seriously  affected  by  the  tendency 
of  centrifugal  force  to  cause  each  ball  to  travel  on  a  tangent 
and  leave  the  races.  On  the  other  hand,  centrifugal  force  in- 
creases the  efficiency  of  the  "Dragon"  bearing,  since  it  causes 
the  balls  to  be  seated  more  firmly  in  the  outer  races.  At  this 
juncture,  it  should  not  be  overlooked  that  this  bearing  may 
also  be  utilized  in  place  of  an  ordinary  two-row  angular  con- 
tact ball  bearing  performing  the  same  work  but  occupying 
less  space. 

An  ideal  application  in  which  the  efficiency  of  the  "Dragon" 
bearing  may  be  fully  utilized  is  to  be  had  in  a  worm-shaft 
mounting,  a  typical  example  of  which  is  shown  in  Fig.  2.  Here 
the  bearing  carries  the  radial  load  at  one  end  of  the  shaft  and, 
in  addition,  takes  the  heavy  end  thrust  involved  in  the  trans- 
mission of  power  through  the  gears,  alternating  in  direction, 
whenever  the  gears  are  shifted  from  forward  to  reverse  drive 
and  vice  versa.  This  is  but  one  of  the  numerous  applications 
for  which  this  bearing  is  adapted.  Machine  designers  who  have 
occasion  to  design  bearings  for  carrying  shafts  on  which 
there  is  a  combination  radial  and  thrust  load,  should  find  this 
bearing  well  adapted  for  their  use. 
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FERRAOUTE  POWER  PRESS 

The  illustration  shows  the  third  size  in  a  series  of  six  single- 
action  presses  recently  designed  by  the  Ferracute  Machine  Co., 
Bridgeton,  N.  J.  These  presses  are  adapted  for  cutting  and 
forming  sheet-metal  work  of  large  area,  being  particularly 
suitable  for  blanking  and  stamping  coal-hod  sections,  pe- 
troleum can  bodies,  metallic  shingles,  etc.  The  frame  is  a 
single  casting,  and  the  arched  columns  are  solid.  The  ram  has 
a  wide  flange  to  adapt  it  for  the  use  of  large  upper  dies.  This 
press  is  provided  with  a  pin  clutch,  and  the  shaft  boxes  are 
convenient  for  adjustment  or  shaft  removal.  The  front  of 
the  bed  is  pivoted  to  the  legs,  which  enables  the  press  to  be 
Inclined  when  desired,  the  dies  remaining  at  approximately 
the  same  height  from  the  floor,  whether  upright  or  inclined. 
Well  rounded  corners  and  large  fillets  are  noticeable  features. 

Some  of  the  dimensions  of  the  press  shown  are  as  follows: 
Size  of  bed,  right  to  left,  25  inches,  and  front  to  back,  22 
inches;  width  between  columns,  26  inches;  size  of  flywheel,  35 


Single-action   Power   Press   built   by   Ferracute   Machine   Co. 

inches  diameter,  6  inches  face;  and  weight,  750  pounds.  The 
steel  shaft  has  a  diameter  of  zy2  inches  at  the  journals  and 
4*4  inches  at  the  crank;  the  stroke  is  2  inches;  and  ram  ad- 
justment, 3  inches.  The  height  from  bed  to  ram  at  top  of 
stroke  and  adjustment  is  10  inches;  and  total  weight  of  the 
press,  about  3900  pounds. 


Fig.   2.    Application  of  "Dragon"   Ball  Bearing  on  a  Worm-shaft 


CHAIN  FOR  HANGING  PIPE 

To  meet  the  conditions  which  must  be  fulfilled  in  hanging 
pipe,  the  Cleveland  Galvanizing  Works  Co.,  E.  Cooper  Ave.  and 
Pennsylvania  Railroad,  Cleveland,  Ohio,  has  developed  a  spe- 
cial chain  which  is  particularly  adapted  for  this  purpose.  It 
is  known  as  "Bull  Dog"  chain,  and  is  secured  to  the  ceiling 
by  screw-hooks.  The  chain  is  furnished  in  reels,  from  which 
pieces  of  the  desired  length  can  be  cut  as  required.  A  feature 
claimed  for  this  method  of  hanging  pipe  is  the  rapidity  with 
which  the  work  of  erection  can  be  accomplished.  In  preparing 
a  support  for  the  pipe  at  any  point,  a  screw-hook  is  placed  in 
the  ceiling  or  beam  over  the  pipe,  and  a  piece  of  chain  cut  to 
the  desired  length  is  wrapped  around  the  pipe,  after  which 
opposite  ends  of  the  chain  are  slipped  onto  the  end  of  the 
screw-hook.     It  is  claimed  that  the  flexibility  of  "Bull  Dog" 
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chain  enables  it  to  be  used  in  practically  any  location.  In  cases 
where  there  are  temporary  or  unstable  obstructions  between 
the  pipe  and  point  of  support,  the  chain  can  go  around  these, 
and  if  it  is  necessary  to  remove  the  obstruction  later  on,  such 
a  result  can  be  easily  accomplished,  as  there  is  no  difficulty 
in  taking  up  the  slack  in  the  supporting  chain.  The  same  is 
true  in  the  case  of  taking  down  and  putting  up  existing  pipe 
lines,  and  adjustments  in  the  level  of  the  pipe  can  easily  be 
made.  "Bull  Dog"  chain  is  made  of  cold-drawn  steel  wire,  and 
the  links  are  formed  with  a  special  tie  which  cannot  be  pulled 
out.  A  galvanized  finish  adapts  this  chain  for  use  on  water 
pipes  which  are  likely  to  "sweat,"  or  in  damp  places  where 
trouble  might  be  experienced  from  rust  or  corrosion. 


BLEVNEY    MOTOR-DRIVEN    WHEEL- TYPE 
CUSHION  POLISHING  MACHINE 

The  Blevney  Machine  Co.,  Greenfield,  Mass.,  has  brought 
out  an  improved  type  of  motor-driven  polishing  machine,  the 
special  features  of  which  are  that  the  base  has  been  increased 
to  properly  take  care  of  the  greater  weight  resting  upon  it 
due  to  the  motor  drive;  a  screw  with  a  handle  has  also  been 


Motor-driven    Wheel-type    Cushion   Polishing    Machine   built   by   Blevney 
Machine   Co. 

provided  for  raising  and  lowering  the  head;  and  the  column 
supporting  the  machine  upon  the  base  has  been  made  heavier 
on  account  of  the  increased  weight  of  the  machine.  The  rais- 
ing and  lowering  screw  passes  through  a  bracket  which  serves 
as  a  nut  for  the  screw,  and  this  bracket,  at  the  same  time,  sup- 
ports the  motor.  In  order  to  obtain  a  very  accurate  alignment 
of  the  motor  shaft  to  the  wheel  shaft,  the  legs  of  the  motor 
housing  have  been  cut  off  and  the  housing  has  been  turned 
concentric  with  the  pulley  bearing,  this  being  considered  the 
only  way  in  which  it  was  feasible  to  obtain  an  accurate  align- 
ment. A  jaw  clutch  is  interposed  between  the  motor  and  the 
pulley,  this  clutch  being  so  arranged  that  the  wheel  may  be 
removed  without  disturbing  the  drive.  The  operating  switch 
is  mounted  in  a  handy  position  for  the  operator,  on  the  top 
of  the  motor.  In  other  respects,  the  machine  is  identical  with 
the  Type  B  machine  illustrated  in  the  October,  1917,  number 
of  Machinery.  This  machine  is  very  convenient  for  use  in 
shops  that  are  equipped  for  direct  motor  drive. 


M.  B.  HILL  PRODUCTION  DRILL  JIG 

For  use  in  the  performance  of  production  drilling  opera- 
tions, the  M.  B.  Hill  Mfg.  Co.,  6  Eden  St.,  Worcester,  Mass., 
has  recently  developed  a  drill  jig  which  is  shown  in  the  illus- 
tration  which   accompanies   this   description.     It   will   be  ap- 


parent  from  the  il- 
lustration that  this 
Jig  is  adapted  for 
rapidly  drilling  cyl- 
indrical work  of 
various  sizes  which 
may  be  located  in 
the  V-block  below 
the  drill  bushing 
and  located  end- 
wise by  means  of 
the  adjustable  end- 
stop.  By  having 
the  Jig  open  on  one 
side,  provision  is 
made  for  rapidly 
brushing  out  chips. 
The  knurled  screw 
at  the  top  of  the  jig 
is  simply  provided 
to  hold  the  work  in  place  until  the  drill  comes  into  engage- 
ment. A  Jig  of  this  kind  can  be  arranged  for  drilling  holes 
in  balls.  The  base  is  2  by  4  inches,  the  capacity  is  for  work 
up  to  1*4  inch  in  diameter,  and  the  jig  weighs  3  pounds. 
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Production    Drill    Jig    made   by   M. 
Hill  Mfg.  Co. 
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VICTOR    ADJUSTABLE   AND    COLLAPSIBLE 
HAND  SIZING  TAPS 

In  threading  the  nose  of  shells  most  ammunition  manu- 
facturers have  found  it  necessary  to  use  a  hand  sizing  tap  to 
secure  accurate  and  perfect  threads.  A  solid  adjustable  tap 
having  either  four  or  six  renewable  high-speed  chasers  is  gen- 
erally used  for  this  work.  As  the  tap  is  adjustable  either  over 
or  under  size,  excellent  threads  can  be  obtained;  and  by 
grinding  the  chasers  their  life  can  be  extended  considerably, 
after  which  they  can  be  renewed  at  a  smaller  cost  than  that 
of  a  new  solid  tap.  However,  this  solid  adjustable  tap  must 
be  backed  out,  the  same  as  an  ordinary  tap,  and  shell  manu- 
facturers all  agree  that  in  starting  to  back  out  a  tap  the  first 
few  threads  are  sometimes  spoiled,  so  that  a  great  deal  of 
time  and  effort  may  have  to  be  expended  to  procure  satisfactory 
threads.  This  difficulty  has  been  overcome  by  a  collapsible 
hand  sizing  tap,  designed  and  manufactured  by  the  Victor 
Tool  Co.,  Waynesboro,  Pa.  The  accompanying  illustration 
shows  this  tap,  .the  construction  of  which  is  similar  to  the 
standard  collapsible  tap  manufactured  by  this  firm,  except 
that  instead  of  the  collapsing  feature  being  automatic,  the 
chasers  are  collapsed  by  merely  pressing  the  trigger  when 
the  desired  depth  is  reached.  This  releases  the  latch  which 
permits  a  tension  spring  in  the  body  of  the  tap  to  withdraw 
the  plunger,  so  that  the  chasers  sliding  along  a  taper  point 
on  this  plunger  are  positively  collapsed.  The  chasers  bear 
their  full  length  on  the  plunger  and  slide  along  a  tongue 
milled  thereon.  An  adjustable  ring  gages  the  depth  of  the 
thread  desired.  Size  adjustment  is  effected  from  either  end 
desired  and  can  be  absolutely  maintained.  The  taps  are  also 
furnished  with  a  pilot  if  desired.  They  have  already  been 
thoroughly  tried  by  several  large  munition  plants  and  are 
pronounced  very  satisfactory.  These  taps  are  made  in  any 
size  from  1*£  inch  up. 
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Adjustable  and  Collapsible  Hand  Sizing  Tap  made  by  Victor  Tool  Co. 
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Quick-action   Vise   made   by   Velox   Vise   Co.,    Ino. 

VELOX  HIGH-SPEED  VISE 

In  developing  the  vise  which  is  here  illustrated  and  de- 
scribed, the  purpose  of  the  Velox  Vise  Co.,  Inc.,  Lowville,  N.  Y., 
has  been  to  provide  an  equipment  which  is  adapted  for  general 
bench  work  and  which  is  capable  of  operation  with  the  min- 
imum loss  of  time.  Another  feature  is  that  the  movable  jaw 
of  the  vise  is  carried  on  a  solid  steel  bar  which  provides  ample 
strength  and  durability.  The  method  of  operation  is  as  fol- 
lows: To  open  the  vise,  the  operator  places  his  hand  under 
the  screw-head  and  lifts  the  screw  sufficiently  so  that  the 
movable  jaw  may  be  pulled  forward  to  provide  the  required 
opening  to  receive  the  work. 

After  the  work  has  been  placed  between  the  jaws,  the 
movable  jaw  is  raised  and  pushed  into  contact  with  the  work, 
after  which  the  screw  is  tightened  to  secure  the  work  in 
place.  When  an  operation  has  been  completed  on  a  piece 
held  between  the  jaws,  loosening  is  accomplished  by  first 
giving  the  screw  a  partial  turn.  Particular  attention  is  called 
to  the  fact  that  the  screw  is  employed  only  for  tightening  and 
releasing  the  jaws,  and  a  partial  turn  is  sufficient  for  this 
purpose.  Vises  of  this  type  are  made  in  different  styles  and 
sizes  to  meet  the  requirements  of  various  classes  of  work. 
They  are  made  with  either  a  stationary  or  a  swivel  base, 
steel  bars,  and  cast-steel  faced  jaws,  with  capacities  of  4,  4%, 
5,  6,  7,  8,  9,  10,  and  11  inches  between  the  jaws.  Other  styles 
of  vises  will  be  placed  on  the  market  at  an  early  date. 


PASOHALL  LATHE  ATTACHMENT 

To  meet  the  requirements  of  garages,  jobbing  shops   and 
other  places  where  a  variety  of  machine  work  has  to  be  accom- 


plished with  a  somewhat  limited  mechanical  equipment,  the 
Paschal]  Tool  Co.,  510  Long  Beach  Bank  Bldg.,  Long  Beach, 
Cal.,  has  developed  a  lathe  attachment  which  is  shown  in 
Fig.  1.  This  attachment  is  especially  adapted  for  such  work 
as  axle  squaring,  keyway  cutting,  slotting,  grooving,  and  sim- 
ilar operations.  The  attachment  is  universal  in  that  it  may 
be  attached  to  any  lathe  furnished  with  a  compound  rest,  and 
its  use  is  said  to  be  as  simple  as  that  of  the  toolpost  attach- 
ment. Only  a  few  moments  are  required  for  setting  up,  and  it 
is  unnecessary  to  remove  any  portion  of  the  lathe  to  provide  for 
the  employment  of  this  attachment. 

Particular  care  has  been  taken  to  provide  a  perfect  bearing 
for  this  attachment  on  the  lathe,  and  on  this  account  chatter 
and  vibration  have  been  practically  eliminated.  A  bearing  Is 
provided  on  both  the  side  and  top  of  the  compound  rest.  When 
the  Paschall  attachment  is  used  on  a  lathe,  all  of  the  automatic 
feeds  may  be  employed,  the  only  hand  operation  being  the 
manipulation  of  the  vertical  feed-screw.  Both  a  taper  and  a 
depth  gage  are  provided  on  the  attachment,  and  cutters  of  any 
type  may  be  used  in  practically  the  same  way  as  with  a  milling 


Fig.   2.     "Neff" 


Index   developed  for   Use   in   Connection   with   Paschall 
Lathe   Attachment 


machine.  For  instance,  cutters  may  be  carried  in  a  chuck, 
in  a  collet,  or  on  an  arbor  between  centers.  As  a  result,  it  is 
possible  to  cut  tapered  keyways  or  slots.  The  attachment  is 
also  well  adapted  for  carrying  a  boring-bar. 

To  simplify  the  work  of  laying  out  parts  to  be  handed  in 
the  Paschall  attachment,  the  "Neff"  index  was  developed,  and 
this  device  is  shown  in  operation  in  Fig.  2.  It  fills  the  same 
position  on  the  shaper,  drilling  machine,  lathe  or  planer,  equip- 
ped with  the  Paschall  milling  attachment,  that  the  index  head 
does  on  a  standard  milling  machine.  It  is  particularly  adapted 
for  cutting  squares,  hexagons,  octagons,  etc.,  for  lining  up  or 
offsetting  keyways,  for  lining  up  or  offsetting  drilling  machine 
work,  and  for  a  great  variety  of  other  operations  which  will 
suggest  themselves  to  any  experienced  mechanic.  The  "Neff" 
index  is  made  in  two  sizes  known  as  Nos.  1  and  2,  which  are 
adapted  for  use  in  connection  with  pieces  up  to  2%  inches  and 
4  inches  in  diameter,  respectively. 


Fig.    1. 


Paschall   Lathe   Attachment   for   Use   in   performing    Milling   and 
Boring    Operations 


NEW  BRITAIN  ALL-STEEL  WORK-STAND 

The  field  of  the  work-stand  has  become  so  varied  and  its 
use  so  general  as  to  render  a  definition  of  its  purposes  almost 
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superfluous.  Work-stands  made  by  the  N<:w  Britain  Machine 
Co.,  New  Britain,  Conn.,  are  made  of  steel  throughout,  their 
construction  affording  ample  strength  with  minimum  weight — 
stability  and  durability  without  clumsiness.  Two  legs  at 
each  end  are  formed  by  a  single  steel  angle,  with  a  continua- 
tion across  the  top  that  adds  both  rigidity  to  the  construction 
and  a  finish  to  the  appearance  of  the  rack.  The  trays  are  of 
such  material  and  design  as  to  render  them  remarkably  stiff 
and  substantial.  The  strengthening  influence  of  the  two-inch 
flange  along  the  sides  and  back  is  supplemented  by  a  formed 
hem,  which  also  supplies  a  smooth  finish  to  the  edge  of  the 
tray.  The  forward  edge  is  turned  down  to  afford  convenient 
access  to  the  trays  and  facilitate  cleaning  them.  At  the 
corners  there  are  welded  gussets  by  which  the  trays  are  bolted 
to  the  uprights  and  given  additional  support.  The  stand  has 
no  sharp  corners  or  ragged  edges  by  which  accidental  injury 
might  be  sustained. 

Stands  of  this  type  may  be~had  with  two  or  three  trays  and 
with  or  without  a  drawer.  The  height  to  the  top  tray  is  32 
inches,  and  the  size  of  the  trays  is  16  by  26  inches.  A  hem 
of  triple  thickness  around  its  upper  edge  and  the  welding  of 


All-steel   Work-stand   made   by  New   Britain   Machine   Co. 

all  Joints  combine  to  produce  a  drawer  of  remarkable  strength 
and  rigidity.  The  slide  ways  are  welded  to  the  under  side  of 
the  top  tray  and  give  to  the  drawer  a  smooth  movement  free 
from  all  binding  or  cramping  tendency.  By  having  the  drawer 
handle  of  generous  size  with  a  shape  of  special  design,  a  very 
comfortable  hand-hold  is  obtained.  A  cylinder  lock  of  good 
grade,  with  two  individual  keys,  is  provided,  and  master  key- 
ing, if  desired,  may  be  had  at  cost.  The  possession  of  a  master 
key  by  the  foreman  will  prevent  the  stowing  of  contraband  in 
drawers.  These  stands  are  shipped  knocked  down  and  may  be 
most  easily  and  quickly  assembled  as  follows:  Insert  bolts  in 
one  side  angle  and  lay  it  flat  on  the  floor  or  on  a  box.  Place 
the  trays  on  edge  in  the  proper  positions  and  add  nuts.  Apply 
the  other  side  angle  to  the  upper  edges  of  trays  and  insert  the 
bolts.     Then  stand  the  tray  upright  and  tighten  all  the  bolts. 


Fig.  1.    Semi-automatic  Drill  Chuck  made  by  Eastern  Tube  4-  Tool  Co.,  Inc. 

drill  chuck  which  is  shown  in  Fig.  1.  Probably  a  better  idea  of 
the  way  in  which  this  chuck  operates  will  be  gathered  by 
referring  to  Fig.  2  which  shows  the  parts  of  this  chuck.  Here 
it  will  be  seen  that  the  jaws  A  are  threaded  to  engage  a  thread- 
ed operating  cone  B  which  expands  or  contracts  the  Jaws  as 
required.  In  order  to  avoid  frictional  resistance,  a  special 
form  of  ball  bearing  C  is  provided  above  the  flange  on  the 
shank  D,  and  this  ball  bearing  supports  the  weight  of  the 
chuck  body  E  so  that  it  can  rotate  freely.  Beneath  the  flange 
there  is  a  pressed  steel  washer  or  buffer  F,  the  purpose  of 
which  is  to  receive  the  thrust  when  the  Jaws  are  raised  to 
their  highest  position,  that  is,  when  they  are  expanded  as  far 
as  possible.  This  buffer  prevents  binding  the  threaded  cone 
with  the  threads  on  the  jaws  and  causing  the  chuck  to  stick. 
The  threads  are  of  the  30-degree  buttress  type  which  afford 
ample  strength. 

Two  important  features  of  the  design  of  this  chuck  are  the 
provision  made  for  preventing  the  jaws  from  tilting  in  the 
body,  and  the  adequate  means  provided  for  excluding  dust  and 
other  foreign  matter  from  the  mechanism.  The  jaws  are 
formed  with  keys  which  enter  grooves  in  the  chuck  body  so 
that  the  jaws  are  constrained  to  travel  in  a  straight  line  and 
cannot  be  tilted  out  of  alignment  owing  to  the  torque  of  the 
drill.  As  regards  the  exclusion  of  dirt,  attention  is  called  to 
the  fact  that  beneath  the  threaded  operating  cone  there  is  a 
pilot  G  which  is  a  close  fit  in  the  central  hole  H  at  the  bottom 
of  the  chuck  body.  The  jaws  also  fit  snugly  in  the  recesses 
in  which  they  slide  so  that  there  is  no  open  space  through 


EASTERN  TUBE  &  TOOL  CO.'S  DRILL 
CHUCK 

One  of  the  recent  products  of  the  Eastern  Tube  &  Tool  Co., 
Inc.,  41-59  Gardner  Ave.,  Brooklyn,  N.  Y.,  is  the  semi-automatic 


Fig-.   2.     Parts  of   Semi-automatic   Drill   Chuck  shown  in  Fig.    1 
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No.  5  Horizontal  Boring,   Milling,  Drilling,   and  Tapping  Machine  built  by  Defiance  Machine  Works 

which  dirt  can  find  its  way  in  to  clog  the  threads  and  prevent 
the  chuck  operating  freely.  It  will  be  seen  that  the  chuck 
body  is  made  in  two  parts  which  are  threaded  together,  and 
after  assembling,  the  body  of  the  chuck  is  knurled  so  that  the 
two  parts  are  secured  together  in  a  way  which  makes  them 
essentially  a  single  piece.  Holes  are  drilled  in  the  body  to 
provide  for  the  use  of  a  pin  in  the  event  of  the  chuck  binding, 
thus  making  it  an  easy  matter  to  release  the  chuck  and  free 
the  drill  which   is  held   in   it. 


avoiding  the  possibility  of  confusion  in  se- 
lectlng  feeds.  A  lever  is  used  in  connection 
With  a  simple  index  to  apply  the  feed  for  dif- 
ferent purposes  as  occasion  demands;  feed 
movements  are  available  for  moving  the  spin- 
dle, spindle  head  and  tail-block  in  a  vertical 
direction,  for  moving  the  platen  along  the 
saddle,  or  for  moving  the  saddle  along  the 
bed.  The  spindle  head,  platen,  and  saddle 
arc  also  provided  with  hand  feed  movements, 
and  dials  graduated  to  0.001  inch  facilitate 
making  accurate  settings.  An  Interlocking 
arrangement  for  the  feed  control  lever  and 
last  traverse  lever  enable  these  two  levers  to 
be  located  close  together  without  danger 
that  the  two  movements  will  be  engaged 
simultaneously. 

The  principal  dimensions  of  the  machine 
are  as  follows:  Morse  taper  in  spindle, 
No.  5;  diameter  of  spindle,  3  inches;  travel 
of   spindle,    24    inches;    maximum    distance 


from  face  of  spindle  sleeve  to  face  of  tailstock,  5  feet;  maximum 
distance  from  center  of  spindle  to  top  of  platen,  25  inches; 
maximum  distance  from  center  of  spindle  to  top  of  bed,  33 % 
inches;  maximum  vertical  adjustment  of  spindle  head,  24% 
inches;  number  of  available  speed  changes,  10;  range  of  speeds, 
15  to  336  revolutions  per  minute;  number  of  feed  changes  for 
spindle,  spindle  head,  saddle  or  platen,  12;  range  of  feeds 
per  spindle  revolution,  0.003  to  0.375  inch;  dimensions  of 
boring-bar,  3  by  68  inches;  size  of  working  surface  of  platen, 

24  by  48  inches;  maximum  cross-feed  of  platen  with  adjustable 

DEFIANCE  BORING    MILLING,  DRILLING,        stop'  40  inches;  maxlmum  longitudinal  adjustment  of  saddle, 
.  XTT^  _  .  _.pT'     ~    -iwr  a  r'TTT'M'n1  36  inches;  and  distance  from  top  of  bed  to  top  of  platen,  8% 

AND    1AFF1NG  M AU±11  JN iL  inches.    Machines  of  this  type  are  equipped  for  belt  drive  or 

In  the  May  number  of  Machinery  mention  was  made  of  a      for  individual  motor  drive. 

horizontal    boring,    milling,    drilling,    and    tapping    machine  

which  had  just  been  placed  on  the  market  at  that  time  by 
the  Defiance  Machine  Works,  Defiance,  Ohio.     The  machine 
described  in  May  was  a  No.  6  size,  and  to  meet  the  require- 
ments of  shops  having  work  for  which  this  machine  is  not 
entirely  adapted,  a  No.  5  horizontal  boring,  milling,  drilling, 
and  tapping  machine  has  now  been  brought  out,  which  is  of 
quite  similar  design.     It  is  made  to  meet  every  requirement 
of  machine  tool  users  where  intensive  production  and  precision 
work  are  factors  of  importance.     Great  care  has  been  taken 
to  eliminate  all  possible  complications  of  design  and  to  make 
all  adjustments  readily  accessible.     All  moving  parts  of  the 
mechanism  have  been  carefully  guarded  to  provide  for  the 
safety  of  the  operator.    The  speed  mechanism,  feed  mechanism, 
and  contents  of  the  spindle  housing  are  of  unit  construction, 
and  each  unit  affords  full  access  without  disturbing  parts  of 
other  units.     The  bed  has  a  three-point  bearing  on  the  floor, 
so  that  the  machine  is  provided  with  a  firm  foundation  regard- 
less of  inequalities  in  the  level  of  the  floor  on  which  it  is  placed. 
A  substantial  bearing  on  the  column  has  been  provided  for 
the  spindle  head,  which  is  counterbalanced  to  relieve  the  ele- 
vating screw  of  undue  strain.    The 
screw  is  located  in  the  center  of  the 
column    ways    between    a    dovetail 
guiding  edge  and  a  tapered  take-up 
gib  which  are  located  on  the  inside 
edge  of  the  column  ways.     At  the 
rear  end  of  the  slide,  clearance  is 
allowed,  and  the  front  end  is  pro- 
vided with  a  binder  gib.     This  ar- 
rangement brings  the  guiding  edge, 
as   well   as   the   clamping    surface, 
close   up   to   the   spindle   nose   and 
work,  which  effects  a  rigid  support 
for  the  cutting  tool.     The  feeds  are 
selected    by    two    levers,    operating 
two   cones   of   gears,   by   means    of 
which  twelve  changes   of  feed   are 
obtained  for  each  speed  of  the  spin- 
dle.    The  back-gears   do   not   influ- 
ence     the      feed      mechanism,      thus  Planer  built  by  David  A.  Wright  in  which  Concrete  is  used  in  constructing   Housings,    Platen,    and  Bed 


DAVID  A.  WRIGHT  PLANER 

David  A.  Wright,  568  Washington  Blvd.,  Chicago,  111.,  has 
recently  placed  on  the  market  the  large  universal  planer  which 
is  shown  in  the  illustration  which  accompanies  the  following 
description.  The  method  of  construction  is,  briefly,  as  follows: 
The  frame  of  the  side  housings  is  made  of  three  cast-iron 
parts,  namely,  a  front,  back,  and  base,  which  are  finished  and 
assembled  and  then  filled  with  concrete  to  provide  the  neces- 
sary rigidity.  The  platen  is  made  of  structural  steel  with 
cast-iron  T-slots  set  in,  and  the  spaces  filled  with  reinforced 
concrete.  When  it  has  been  made  in  this  way,  the  platen  is 
planed  off  on  the  top  after  it  has  been  mounted  on  the  machine. 
The  ways  consist  of  one  way  made  of  ground  steel  shafting  and 
one  flat  way  of  cast  iron,  each  being  set  on  a  concrete  founda- 
tion. Planers  of  this  type  may  be  equipped  with  three  indi- 
vidual motors  or  with  a  reversing  motor,  and  they  are  provided 
with  pneumatic  feed.  The  range  of  sizes  runs  from  6  to  20  feet, 
with  any  length  of  bed  required  to  handle  work  for  which  the 
machine  is  to  be  used. 
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Precision  Fluid  Gage  made  by  Coats  Machinery  Co. 

COATS  PRECISION  FLUID  GAGE 

The  Coats  Machinery  Co.,  Land  Title  Bldg.,  Philadelphia, 
Pa.,  is  now  manufacturing  a  precision  fluid  gage  which  forms 
the  subject  of  the  following  description.  This  gage  is  equipped 
with  an  angle-plate  or  anvil  mounted  on  a  base  3  by  3  inches 
in  size,  which  is  made  of  tool  steel  and  hardened.  An  adjust- 
able stop  slides  in  two  grooves  and  is  always  maintained  at 
right  angles  to  the  plate.  This  stop  simplifies  the  inspection  of 
such  work  as  piston-pins,  because  it  enables  the  operator  to 
adjust  his  stop  in  order  to  strike  the  maximum  diameter  of 
the  pin  without  experimenting  and  without  looking  for  it; 
also,  the  work  is  always  held  in  the  proper  position.  This  gage 
has  a  capacity  for  handling  round  work  ranging  from  ^4  to  6% 
inches  in  diameter,  and  a  special  plunger,  with  a  needle  point 
and  suitable  anvil  is  provided  for  ball  inspection.  A  special 
fixture  for  testing  the  grooves  of  annular  ball  bearing  races 
may  be  furnished  to  order. 

Provision  is  made  for  securing  independent  coarse  or  fine 
adjustment  on  the  column,  an  independent  rack  and  pinion 
being  employed  to  secure  coarse  adjustment  and  an  indexed 
adjusting  nut  for  fine  adjustment.  The  thread  engaging  the 
adjustable  supporting  arm  is  40-pitch,  left-hand,  and  the  thread 
engaging  the  sleeve  which  is  clamped  to  the  column  for  fine 
adjustment  is  40-pitch,  right-hand,  so  that  the  arrangement 
gives  an  effective  pitch  of  twenty  threads  per  inch.  The  ratio 
of  the  diaphragm  area  to  the  area  of  the  bore  in  the  glass 
tube  is  approximately  50  to  1,  with  the  result  that  each  turn 
of  the  adjusting  nut,  which  is  indexed  into  fifty  divisions, 
gives  approximately  20  by  50  or  0.001  inch  per  turn.  As  the 
instrument  is,  however,  primarily  a  comparator  and  not  a 
measuring  machine,  this  point  is  of  no  great  importance. 

A  liberally  proportioned  bearing  surface  has  been  provided 
on  the  1-inch  column  for  the  arm  supporting  the  fluid  con- 
tainer, and  it  will  be  apparent  from  the  .illustration  that  a 
bearing  is  provided  above  and  below  the  adjustable  supporting 
arm,  which  effectually  prevents  spring.  The  adjustable  sup- 
porting arm,  the  indexed  adjusting  nut,  and  the  clamping  nut. 
move  in  union  up  and  down  the 
column,  sliding  in  the  same  key- 
way  for  coarse  adjustment  by  means 
of  a  rack  and  pinion.  In  using  the 
gage,  the  testing  head  is  lowered 
sufficiently  to  almost  touch  the 
master  pin,  ball,  or  standard  gage- 
block,  after  which  the  clamping  nut 
is  tightened  and  fine  adjustment  is 
obtained  by  turning  the  adjusting 
nut  toward  the  inspector.  The 
pointers  are  set  in  accordance  with 
standard  practice  in  the  use  of 
gages  of  this  type;  that  is,  one 
for    the    normal    liquid    level,    one 


tor  the  minus  limit  which  is  allowed  tin  dimensions  of  tlM 
work,  and  one  for  the  plus  limit.  Reference  to  the  illus- 
tration will  show  the  nut  and  screw  arrangement  for  collective 
adjustment  of  the  pointers,  the  metal  protecting  tube  serving 
as  a  guide  for  the  bolder  carrying  the  pointer  rod  and  Bcale. 
Magnification  varies  from  800  to  1250,  the  standard  being  1000; 
that  is,  a  scale  2  inches  long  with  twenty  0.0001-inch  gradua- 
tions, or  a  range  of  from  -f  0.001  inch  to  — 0.001  inch. 

A  detachable  slanting  base,  which  is  not  shown  in  the  illus- 
tration, is  furnished  as  a  standard  part  of  the  equipment  and 
permits  the  use  of  the  instrument  in  either  an  upright  posi- 
tion, as  illustrated,  or  tilted  backward  without  the  necessity 
of  removing  the  gage  from  the  column.  For  thread  gage  test- 
ing by  the  three-wire  system,  a  perfectly  Hat  calipering  end 
is  required  for  the  plunger  and  special  provision  is  made  for 
handling  such  work.  The  manufacturers  of  this  gage  call 
particular  attention  to  the  coned  plunger  guide  which  pre- 
vents side  drag  on  the  diaphragm.  The  fluid  container  is 
made  of  brass,  and  the  coned  plunger  guide,  which  screws  into 
the  arm,  holds  the  container  in  position.  The  plunger  slides 
freely  in  the  bearing  formed  by  the  lower  part  of  the  plunger 
guide,  and  is  pinned  to  prevent  it  from  rotating.  A  coned 
plunger  guide  with  a  detachable  steel  nose  may  be  furnished, 
making  different  calipered  plungers  readily  exchangeable  from 
below  without  requiring  the  plunger  guide  to  be  removed. 

Glass  tubes  may  be  furnished  with  either  a  beaded  open  bulb, 
a  closed  bulb,  or  a  closed  bulb  with  one  hole  provided  at  the 
side.  A  flexible  rubber  cap  may  be  slipped  over  the  bead  of 
the  open  bulb  to  reduce  evaporation.  There  is  no  evaporation 
with  the  closed  bulb,  but  tubes  with  bulbs  of  this  type  are 
more  difficult  to  fill;  this  limitation  is  partially  offset  by  the 
fact  that  such  tubes  only  have  to  be  filled  once.  The  base  of 
the  gage  measures  7%  by  5%  inches,  and  a  special  large 
surface  plate  can  be  furnished  if  desired.  The  height  of  the 
column  carrying  the  adjustable  testing  head  is  12  inches,  and 
the  total  height  of  the  gage  with  the  testing  head  in  its  upper- 
most position  is  19%  inches.  Sixteen  pounds  is  the  approxi- 
mate weight  of  the  gage  without  the  detachable  slanting  base, 
and  with  this  base  the  gage  weighs  approximately  18  pounds. 


NIELSEN  &  WINTHER  LATHE 

Nielsen  &  Winther,  Ltd.,  59-61  Pearl  St.,  New  York  City,  are 
now  placing  on  the  market  heavy-duty  engine  lathes  of  the 
type  here  illustrated.  These  machines,  which  are  built  in 
Copenhagen,  Denmark,  are  now  being  shipped  to  this  country. 
Great  care  has  been  taken  in  the  selection  of  materials  best 
adapted  for  the  conditions  of  service,  and  the  principal  parts  of 
the  lathe  are  machined  in  Jigs  and  fixtures  making  them  inter- 
changeable. To  withstand  the  severe  strains  to  which  a 
heavy-duty  lathe  of  this  type  is  subjected,  the  bed  is  liberally 
proportioned  and  braced  by  webs  for  its  entire  length.  The 
spindle  is  made  of  steel  and  supported  in  adjustable  phosphor- 
bronze  bearings;  a  hole  is  bored  through  its  entire  length 
and  the  outside  surface  is  finished  to  size  by  grinding.  The 
speed-box  is  secured  to  the  back  of  the  bed  and  changes  of 
spindle  speed  are  obtained  in  the  headstock  by  means  of  a 
friction  coupling  and  sliding  gear  mechanism.  Individual 
motor  drive  is  employed.     The  feed-box.  which  is  located  at 
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the  front  of  the  bed,  provides  eight  changes  of  speed  for  the 
feed-shaft,  as  well  as  thirteen  different  threads  which  may  be 
cut  by  means  of  the  load  screw  and  change-  gears. 

The  carriage  is  ordinarily  provided  with  a  common  tool-rest, 
but  it  may  also  be  furnished  with  a  square  or  hexagonal  turret 
as  special  equipment.  A  thread-chasing  dial  is  provided,  ena- 
bling the  carriage  to  be  quickly  withdrawn  by  hand  instead  of 
having  to  return  It  by  power  feed.  Cross  and  longitudinal 
motions  of  the  carriage  are  interlocked  so  that  it  is  impossible 
for  both  to  be  engaged  simultaneously.  The  cross-slide  can  be 
set  at  any  desired  angle,  graduations  being  provided  for  the 
purpose  of  facilitating  accurate  setting.  The  tailstock  is 
heavily  const rueted  and  provision  is  made  for  setting  it  over 
for  the  performance  of  taper  turning  operations.  A  positive 
locking  device  holds  the  tailstock  in  any  desired  position. 
Longitudinal  traverse  of  the  tailstock  along  the  bed  is  accom- 
plished by  means  of  a  rack  and  pinion.  The  principal  dimen- 
sions of  this  machine  are  as  follows:  Height  of  tailstock,  23 
inches;  maximum  swing  oyer  bed,  46%  inches;  maximum 
swing  over  carriage,  33%  inches;  length  of  work  which  can  be 
turned  on  machine  with  20-foot  bed,  9  feet,  10  inches;  width 
of  bed,  34%  inches;  diameter  of  spindle  in  front  bearing,  8 
inches;  diameter  of  spindle  in  rear  bearing,  7%  inches;  diam- 
eter of  hole  through  spindle,  4%  inches;  number  of  spindle 
speeds,  8;  range  of  spindle  speeds,  5  to  120  revolutions  per 
minute;  range  of  feeds  per  spindle  revolution,  0.010  to  0.375 
inch  per  revolution;  number  of  threads  cut  by  seven  available 
change-gears,  13;  range  for  thread  cutting,  1  to  10  per  inch; 
horsepower  required  to  drive  machine,  20;  and  net  weight  of 
machine,  approximately  20,000  pounds.  Lathes  of  this  type  may 
be  equipped  with  a  special  form  of  spindle  to  adapt  them  for 
use  in  factories  engaged  in  shell  manufacture. 


NEW   MACHINERY   AND  TOOLS  NOTES 


GROVE  INDICATING  GAGE 

In  developing  the  indicating  gage  which  is  here  illustrated 
and  described,  it  was  the  object  of  the  Grove  Mfg.  Co.,  Dayton, 
Ohio,  to  provide  a  tool  for  accurately  measuring  a  considerable 
range  of  work  which  is  often  inaccurately  scaled.  It  will  be 
apparent  from  the  illustration  that  this  gage  has  some  of  the 
features  of  a  pair  of  calipers,  althpugh  the  method  of  use  is 
rather  different.  For  instance,  in  obtaining  the  diameter  of 
a  hole,  the  gage  is  first  set  with  a  micrometer  by  tapping 

against  the  solid  leg 
as  in  the  case  of  an 
ordinary  pair  of  cal- 
ipers, and  particu- 
lar attention  is  paid 
to  where  the  indi- 
cator registers 
when  at  its  small- 
est points.  The 
gage  is  then  tried 
in  the  hole  or  slot, 
using  only  the 
movement  shown 
by  the  arrows,  and 
if  it  registers  the 
same  as  for  the  mi- 
crometer, assurance 
is  obtained  that  an 
accurate  measure- 
ment has  been  se- 
cured for  the  inside 
diameter  of  the 
work  by  simply 
reading  the  mi- 
crometer. Zero  is 
used  as  the  refer- 
ence point  in  the 
illustration,  but  in 
Indicating  Gage  made  by  Grove  Mfg.  Co.  practice  any  line  on 

the  graduated  arc  can  be  employed  with  equally  good  results. 
This  gage  is  made  with  hardened  steel  points  and  carefully 
fitted  joints,  so  that  it  is  practically  indestructible  under  aver- 
age conditions  of  service. 
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Turret  Lathe:  Wood  Turret  Machine  Co.,  Brazil,  Ind.  This 
machine  is  equipped  with  a  turret  of  the  tilted  type,  which 
is  furnished  with  six  sides  for  holding  various  tools.  Stop- 
screws  for  the  various  operating  positions  project  from  the  end 
of  the  slide. 

Snap  Gages:  J.  M.  Clark  Co.,  Bridgeport,  Conn.  Adjustable 
snap  gages  equipped  with  square-headed  plugs  which  permit 
measurements  to  be  taken  close  up  to  a  shoulder.  Gages  of 
this  type  are  made  in  sizes  overlapping  each  other  from  0  to  12 
inches,  and  there  are  eighteen  gages  in  the  entire  set. 

Metal  Melting  Furnace:  Hausfeld  Co.,  Harrison,  Ohio.  A 
tilting,  non-crucible  furnace  which  has  a  capacity  of  400 
pounds.  Either  gas  or  oil  may  be  employed  as  fuel,  and  atten- 
tion is  called  to  the  fact  that  the  change  from  one  kind  of  fuel 
to  the  other  can  be  rapidly  made  when  occasion  arises  for  so 
doing. 

Magnetic  Brake:  Cutler-Hammer  Mfg.  Co.,  12th  and  St. 
Paul  Ave.,  Milwaukee,  Wis.  A  magnetic  brake  adapted  for 
use  on  cranes,  hoists,  bridges,  elevators,  and  similar  equipment. 
This  brake  is  claimed  to  be  designed  in  such  a  way  that  it  is 
especially  adapted  for  use  in  places  where  quiet  operation  is 
required. 

Anti-scale  Compound:  Coats  Machinery  Co.,  Land  Title 
Bldg.,  Philadelphia,  Pa.  An  anti-scale  compound  for  use  in 
hardening  high-speed  steel.  This  compound  is  claimed  to  have 
no  other  action  on  the  steel  except  to  prevent  oxygen  and  acid 
gases  of  the  furnace  from  coming  into  contact  with  the  heated 
steel  and  causing  it  to  scale. 

Tool  and  Cutter  Grinding  Machine:  Coates-Kendall  Corpo- 
ration, 50  Church  St.,  New  York  City.  A  universal  tool  and 
cutter  grinding  machine  which  is  known  as  a  No.  6  and  is 
adapted  for  all  sorts  of  tool  and  cutter  grinding.  The  machine 
may  also  be  used  to  advantage  for  the  performance  of  grinding 
operations  involved  in  making  jigs  and  fixtures. 

Electric  Hoist:  Yale  &  Towne  Mfg.  Co.,  9  E.  40th  St.,  New. 
York  City.  An  electrically  driven  hoist  adapted  for  handling 
loads  ranging  from  %  to  5  tons.  Means  are  provided  for  easily 
controlling  the  hoist,  and  it  can  be  suspended  from  a  fixed 
point,  shear  pole,  jib  crane,  trolley  running  on  an  overhead 
track,  or  from  a  traveling  crane  as  required. 

Turret  Tailstock:  Jones  Superior  Machine  Co.,  1258-1272 
W.  North  Ave.,  Chicago,  111.  The  design  of  this  tailstock 
adapts  it  for  use  on  engine  lathes  where  it  is  required  to  per- 
form a  number  of  operations  in  sequence,  without  changing 
the  setting  of  the  work.  The  turret  is  rotated  by  hand,  but  is 
automatically  indexed  in  order  to  bring  each  tool  into  accu- 
rate alignment  with  the  headstock. 

Shell-nosing  Presses:  Southwark  Foundry  &  Machine  Co., 
Washington  Ave.  and  5th  St.,  Philadelphia,  Pa.  These  presses 
have  a  capacity  for  nosing  75-millimeter  shells  at  the  rate  of 
three  per  minute  when  operating  under  a  line  pressure  of  1200 
pounds.  A  balanced  three-way  valve  is  provided  on  the  press 
which  enables  it  to  operate  easily.  These  machines  are 
adapted  for  continuous  operation. 

Rotary  Hacksaw:  Barnes  &  Irving,  Inc.,  Syracuse,  N.  Y. 
A  device  known  as  the  "Misener"  rotary  hacksaw  which  is 
intended  for  cutting  round  holes  through  thin  sheet  metal  or 
for  other  purposes  of  a  similar  nature.  A  square  tapered  shank 
may  be  provided  on  the  saw  to  fit  into  an  ordinary  bit  stock. 
If  so  desired,  a  round  tapered  shank  may  be  provided  or  a 
straight  shank  for  use  in  a  drill  chuck. 

Electric  Furnace  Control:  General  Electric  Co.,  Schenec- 
tady, N.  Y.  A  system  of  automatic  control  to  handle  the 
motive  power  required  on  electric  furnaces  having  a  standard 
maximum  capacity  of  from  20  to  30  tons.  This  control  panel 
is  made  in  three  sections  and  affords  refinement  in  the  con- 
trolling devices  made  necessary  by  the  increased  steel  pro- 
duction required  of  the  electric  furnaces. 

Deck-plate  Scarf  Milling  Machine:  Newton  Machine  Tool 
Works,  Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Pa.  A  milling 
machine  designed  for  the  purpose  of  machining  the  scarf  on 
deck-plates.  The  head  is  equipped  with  a  geared  feed  in  both 
directions  and  the  spindle  saddle  has  cross  hand  adjustment 
on  the  rail.  There  is  a  finished  surface  on  the  base  that  serves 
as  a  work-table  for  clamping  the  plate  which  is  to  be  milled. 

Roll  Grinding  Machine:  Detroit  Tool  Co.,  1487  St.  Antoine 
St.,  Detroit,  Mich.  A  roll  grinding  machine  which  is  adapted 
for  finishing  cylindrical  pieces  ranging  from  *4  to  1  inch  in 
diameter.  Work  handled  on  this  machine  must  be  straight, 
and  there  must  be  no  larger  portions  than  the  part  which  it  is 
required  to  grind.  The  work  is  mounted  in  a  guide  block, 
along  which  it  is  slid  into  contact  with  the  grinding  wheel. 

Double  Crank  Power  Press:  E.  W.  Bliss  Co.,  Brooklyn, 
N.  Y.  The  feature  of  Interest  about  this  press  is  its  exceptional 
size  which  will  be  gathered  from  the  following  dimensions: 
Width  between  uprights,  150  inches;  width  between  gibs,  141 
inches;  depth  of  opening  in  bed,  36  inches;  width  of  opening 
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in  bed,  120  inches;  maximum  stroke  of  slide,  24  inches;  ad- 
justment of  slide,  6  inches;  and  complete  weight,  400,000 
pounds. 

Fuel  Oil  Burner:  W.  S.  Ray  Mfg.  Co.,  220  Market  St.,  San 
Francisco,  Cal.  A  fuel  oil  burner  employing  a  method  of 
atomizing  the  fuel  in  an  open  cup  which  is  mounted  in  a  hori- 
zontal position  and  revolved  at  the  rate  of  3450  revolutions  per 
minute  by  an  enclosed  motor.  Air  traveling  at  high  velocity  is 
forced  around  the  cup,  in  a  direction  away  from  it,  thus  in- 
troducing the  fuel  and  air  required  for  combustion  into  the 
fire-box. 

Portable  Crane:  Canton  Foundry  &  Machine  Co.,  Canton, 
Ohio.  A  portable  crane  designed  for  the  use  of  manufacturing 
plants  in  loading  product  and  unloading  raw  material  from 
railroad  freight  cars.  For  this  service  a  crane  is  required  that 
can  be  handled  with  safety  by  unskilled  labor,  and  one  that 
will  stand  all  kinds  of  weather  conditions.  This  new  Canton 
crane  has  a  capacity  for  handling  loads  of  two  tons  and  weighs 
740  pounds. 

Forcing  Press:  Atlas  Press  Co.,  323  N.  Park  St.,  Kala- 
mazoo, Mich.  A  forcing  press  adapted  for  operation  by  hand 
and  power,  which  is  made  in  several  different  sizes.  The  jaws 
are  adjustable  and  the  screw  that  carries  the  ram  may  be  run 
up  or  down  rapidly  by  a  handwheel  to  obtain  the  desired 
setting,  after  which  power  is  applied  by  drawing  down  a  lever 
and  engaging  a  catch.  A  safety  device  prevents  breakage  in 
case  the  operator  forgets  to  shut  off  the  power. 

Fifth  Wheel  Trailer  Control:  Borst  Coupler  Control  Mfg. 
Co.,  Buffalo,  N.  Y.  This  device  is  intended  to  increase  the  use 
of  tractors  and  semi-trailers  in  the  field  of  industrial  transpor- 
tation. It  consists  of  a  combination  controlling  and  coupling 
mechanism  which  enables  the  driver  to  control  the  semi-trailer 
while  backing  into  any  position,  without  the  necessity  of  leav- 
ing his  seat.  A  carrier  brake  is  employed  in  connection  with 
the  coupler  control,  to  hold  the  trailer  at  the  proper  height 
for  the  tractor  unit  to  back  in  and  couple  to  it. 

Plate  Joggling  Press:  Southwark  Foundry  &  Machine  Co., 
Washington  Ave.  and  5th  St.,  Philadelphia,  Pa.  A  plate 
joggling  press  for  use  in  shipyards.  In  addition  to  its  applica- 
tion in  this  service,  the  machine  is  adapted  for  use  as  a  man- 
hole punch.  The  equipment  of  the  machine  includes  special 
dies  consisting  of  a  main  lower  die  section  and  an  upper 
pressure  die  which  is  fastened  to  the  ram.  The  lower  die  is 
cut  away  to  permit  steel  sections  to  be  passed  through  the 
machine  at  right  angles  to  the  horizontal  center  line. 

Shell-sawing  Fixture:  W.  Robertson  Machine  &  Foundry 
Co.,  Buffalo,  N.  Y.  A  fixture  designed  for  use  on  the  No.  6 
"Economy"  hacksaw  machines  of  this  company's  manufacture 
to  adapt  them  for  cutting  6-inch  shells  lengthwise  through  the 
center.  Such  a  cutting  operation  is  performed  on  a  specified 
number  of  shells  during  the  process  of  inspection.  The  fixture 
consists  of  a  holder  with  tapered  jaws  which  enter  the  flange 
on  the  large  end,  and  clamps  which  engage  the  small  end. 
This  method  of  holding  tends  to  open  the  shell  while  it  is 
being  cut. 

Loading  and  Shipping  Deck:  Carbo  Steel  Products  Co., 
Chicago  Heights,  111.  This  deck  was  developed  to  enable  freight 
cars  to  be  utilized  to  their  full  capacity  for  the  transportation 
of  such  manufactured  products  as  automobiles,  motor  trucks, 
and  tractors.  It  is  built  of  structural  steel  members,  and 
attention  is  called  to  the  fact  that  this  deck  can  be  used  either 
in  connection  with  box  or  flat  cars,  with  the  result  that  their 
carrying  capacity  is  increased  from  60  to  100  per  cent.  This 
result  is  made  possible  by  enabling  the  load  to  be  double- 
decked  in  the  cars. 


A  WOMAN-SIZE  LATHE 

The  pitfalls  that  await  the  advertiser  who,  without  previous 
knowledge,  rushes  boldly  into  the  mechanical  field  are  illus- 
trated by  the  following  extract  from  an  advertisement  of  a 
popular  periodical;  this  announcement  is  devoted  to  more  or 
less  accurate  details  of  industrial  work  now  performed  by 
women  and  to  other  work  that  they  might  do  with  some  trifling 
changes  such  as  that  mentioned: 

FACTORIES  MADE  OVER  TO  FIT  WOMEN 

But  the  great  lathes?  Could  a  woman  turn  them?  Just 
make  her  a  lighter  one,  a  "woman-size"  lathe,  and  she'll  turn 
it  faster  than  ever  a  man  turned  his! 

•     •     • 

The  standardization  of  cargo  trucks  and  passenger  cars  for 
the  use  of  the  Army  has  been  completed.  More  than  75,000 
standardized  trucks  and  passenger  cars  have  been  ordered. 
Four  types  of  trucks  and  three  types  of  passenger  cars  have 
been  selected  as  suitable  for  the  various  requirements  of  all 
the  branches  of  the  national  service  that  have  need  for  motor 
transportation. 


NEW  BOOK  ON  MECHANISMS  AND 
MECHANICAL  MOVEMENTS 

IIS  HAM8MH   and    Huuit  w.    M  Bj    Franklin    I). 

Jones.     310  pages,  6  by  'J  inches;    164  illustrations.     Pub- 
lished   by  the    Industrial    Press,    148    Lafayette   St  . 
York    City. 

In  this  book  the  author  has  presented  a  treatise  on  different 
types  of  mechanisms  and  on  the  various  methods  of  transmit- 
ting, controlling,  and  modifying  motion  for  securing  changes 
of  velocity,  direction,  and  duration  or  time  of  action.  Owing 
to  the  lack  of  a  comprehensive  work  of  this  kind,  modern  and 
up-to-date  in  its  treatment,  it  is  believed  that  the  present  book 
will  meet  the  very  definite  demand.  It  is  intended  especially 
for  designers  of  machinery  and  for  those  interested  in  origi- 
nating new  mechanical  devices,  or  in  developing  and  perfect- 
ing those  now  in  use.  The  purpose  of  the  treatise  is  not  only 
to  explain  how  various  mechanical  motions  may  be  produced 
and  controlled,  but  also  to  show  the  relation  between  the  theo- 
retical and  practical  sides  of  the  subject.  Many  examples  of 
mechanisms  are  included,  showing  ingenious  mechanical  com- 
binations, all  of  which  are  practical  designs,  and  which  not 
only  illustrate  the  principles  involved,  but  indicate  exactly 
how  those  principles  are  applied. 

In  view  of  the  fact  that  there  is  an  almost  endless  variety 
of  mechanisms,  it  would  seem  at  first  as  if  it  were  impracti- 
cable to  deal  with  so  broad  a  subject  in  a  single  volume  of 
this  size;  but  as  the  classes  of  mechanisms  which  differ  radi- 
cally in  principle  are  few  in  comparison  with  those  which 
simply  vary  in  form,  it  has  been  found  not  only  practicable, 
but — as  a  study  of  the  book  will  prove — very  desirable  to  have 
in  one  volume  a  variety  of  mechanical  devices  representing 
different  types  of  mechanisms,  selected  especially  to  illustrate 
fundamental  principles. 

The  book  will  be  particularly  valuable  to  engineering 
students,  technical  graduates,  and  draftsmen  who  understand 
the  proportioning  of  parts  to  safely  withstand  stresses,  and 
are  generally  proficient  in  theoretical  mechanics,  but  who  do 
not,  as  a  rule,  thoroughly  understand  the  use  of  different  com- 
binations of  parts  for  transmitting,  reversing,  or  otherwise 
modifying  motion  to  secure  whatever  action  or  effect  may  be 
required.  Knowledge  of  this  kind  is  imparted  in  the  volume 
under  consideration,  and  as  the  mechanisms  have  been  classi- 
fied and  arranged  so  that  various  modifications  of  the  same 
general  type  may  be  readily  compared,  the  book  is  especially 
useful  both  as  a  reference  book  and  as  a  text-book. 

As  already  indicated,  the  different  mechanisms  are  classified, 
and  the  book  is  therefore  divided  into  ten  chapters,  dealing 
with  the  following  subjects:  Motion  and  General  Methods  of 
Transmission  in  Machines;  Speed-changing  and  Controlling 
Mechanisms;  Conversion  of  Rotary  and  Rectilinear  Motions; 
Reversing  Mechanisms;  Quick-return  Motions;  Intermittent 
Movements;  Irregular  Motions;  Differential  Motions;  Clutches 
and  Tripping  Mechanisms;  and  Automatic  Feeding  Mechan- 
isms. 

While  dealing  very  comprehensively  with  the  subject,  and 
describing  many  intricate  and  complex  mechanisms,  the  treat- 
ment in  general  is  so  clear  and  simple,  and  the  arrangement 
of  the  book  so  orderly,  that  anyone  with  a  conception  of  the 
first  principles  of  mechanical  design  will  be  able  to  study  the 
book  profitably.  Designers  of  machinery  of  all  classes,  as  well 
as  inventors  and  those  engaged  in  the  development  of  machines 
in  which  mechanisms  and  mechanical  movements  of  the  type 
described  are  used,  will  find  this  book  a  most  valuable  addition 
to  their  engineering  library. 


In  order  to  foster  the  trade  relations  between  the  United 
States  and  the  Levant,  a  new  publication  has  been  started 
known  as  the  Levant  American  Commercial  Revieic,  27  William 
St.,  New  York  City,  of  which  the  first  number  has  Just  been 
published.  This  number  contains  several  interesting  articles 
intended  to  inform  American  business  men  of  the  possibilities 
of  markets  in  the  Levant.  It  also  contains  a  review  of  what 
the  Government  does  to  help  the  American  merchant. 
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WAR-TIME  EXPERIENCE  WITH  WOMEN  IN  THE  METAL  TRADES' 


KQUIREMENTS  OK  WAR  1IAVK  DEMONSTRATED  WOMEN'S   B1FFIOIBNOY  IN   MACHINE  SHOP  WORK-WOMEN  SUPERIOR  TO 
MEN   IN  SOME  RESPECTS- EQUAL  WAGES  FOR  EQUAL  WORK  THE  GENERAL  RULE 


ri  1 1<:  Following  Bummarliea  tiio  information  obtained  from 
131  concerns  employing  :;:if>,015  men  and  49,823  women, 
arid  treats  of  the  comparative  wages  and  output  of 
leu  and  women,  the  hours  of  work,  and  numerous  other 
latters  of  general  interest  and  of  practical  value  to  em- 
loyers  contemplating  the  introduction  of  female  labor.  The 
roblem  is  discussed  from  the  standpoint  of  factory  ex- 
erience;  the  broad  question  as  to  whether  the  employment 
f  women  in  the  metal  trades  is  desirable  on  social  grounds 
i  not  taken  up. 

The  investigation  showed  that  no  extensive  substitution 
f  women  workers  for  men  has  as  yet  taken  place  in  these 
:ades  and  in  95  establishments  reporting  on  this  specific 
oint  only  10,657  women  were  employed  on  work  formerly 
erformed  exclusively  by  men,  and  approximately  half  of 
lis  number  were  in  only  10  munitions  establishments.  The 
rork  done  by  women  in  the  metal  trades  embraces  a  great 
ariety  of  processes  from  the  operation  of  ordinary  drill 
resses  and  lathes  to  coremaking,  inspecting  and  assembling 
lechanical  parts,  and  many  precise  machine  operations.  In 
le  main,  however,  their  work  has  been  confined  to  the 
ghter  processes  in  which  rapidity  and  dexterity  are  more 
nportant  than  technical  skill  acquired  by  long  training. 
;epetitive  work  is  exceptionally  well  adapted  to  female  labor. 

Comparative  Output  of  Men  and  Women 

Comparing  the  output  of  men  and  women,  it  is  found 
lat  in  64  establishments  of  the  97  furnishing  specific  in- 
jrmation  on  this  point  and  where  men  and  women  were 
mployed  on  the  same  processes,  the  output  of  women  was 
jual  to,  and  frequently  greater  than,  that  of  men.  In  only 
5  establishments  was  the  output  of  women  less  than  that  of 
ten  on  all  operations  on  which  both  were  employed.  In 
le  remaining  18  their  production,  although  less  in  some 
perations,  equaled  or  exceeded  that  of  men  in  others. 

A  highly  favorable  account  of  the  efficiency  of  women 
ames  from  an  automobile  plant  where  they  are  employed 
i  twenty-three  departments  on  assembling  and  inspecting 
laterials  and  on  many  types  of  machine  work.  In  this  case 
le  comparative  output  of  women  on  identical  processes  was 
lmost  invariably  greater  than  that  of  men  and  in  some 
ases  quite  disproportionately  so.  In  one  case  a  woman 
mployed  on  a  nut-tapping  machine  turned  out  at  the  end 
f  her  first  week  about  double  the  output  of  the  man  work- 
lg  next  to  her.  After  endeavoring  to  equal  her  speed  for  a 
jw  days,  the  man  quit  and  was  replaced  by  another  woman 
'ho  is  now  very  nearly  the  equal  of  the  first.  In  a  gear- 
lanufacturing  establishment  where  women  do  sandblasting, 
rinding,  drilling,  and  broaching,  their  output  is  from  15  to 
5  per  cent  higher  than  that  of  the  men,  and  in  a  munition 
lant  manufacturing  fuses,  women  operatives  on  drill  presses 
nd  milling  machines  were  found  to  be  from  25  to  50  per  cent 
lore  rapid  than  men.  A  manufacturer  of  small  metal  parts 
jr  munitions  states  that  women  drill  press  operators  finish 
96  parts  an  hour  on  day  work,  while  men  on  the  night  shift 
nish  only  146  an  hour.  Although  day  and  night  work  are 
ot  exactly  comparable,  the  output  difference  is  enough  to 
idicate  the  superiority  of  the  women  in  this  case. 

Employers  generally  commended  women  as  being  more 
tiorough  and  conscientious,  as  producing  less  spoiled  work, 
nd  as  being  more  careful  with  tools.  Even  where  the 
uantity  of  work  produced  is  less  than  that  of  men,  the 
uality  is  frequently  better.  Women  were  also  said  to  be 
aore  regular  in  production,  and  did  not  show  the  tendency 
o  restrict  output  which  is  sometimes  characteristic  of  men. 

Occupations  Unsuited  to  Women 

Whether  technical  training  would  make  women  the  equal 
if  men  in  work  of  higher  character  cannot  be  determined 


>From    a     report    issued    by    the    National     Industrial     Conference     Board, 
5  Beaeon  St.,  Boston,  Mass. 


from  available  experience.  At  present  their  lack  of  training 
automatically  excludes  them  from  highly  skilled  work.  It 
is  noted,  however,  that  there  are  certain  operations  which 
no  employer  reports  as  being  performed  as  well  by  women 
as  by  men — for  instance,  lapping  and  brazing,  both  of  which 
require  considerable  skill.  Again,  women  have  not  proved 
themselves  the  equal  of  men  in  such  comparatively  heavy 
work  as  chipping  castings  and  machine  filing.  Most  manu- 
facturers agree  that  women  should  not  be  employed  on  heavy 
work  or  in  processes  exposing  them  to  gases,  fumes,  or  un- 
usually high  temperatures. 

Women  Generally  Getting  Equal  Wagres 

A  comparison  of  women's  wages  with  those  of  men  engaged 
on  the  same  processes  in  the  112  establishments  making 
complete  statements  on  output  and  wages  shows  that  in  56 
women  receive  equal  pay,  and  in  28  equal  piece  rates  but 
lower  time  rates.  In  only  28  establishments,  or  25  per  cent 
of  the  total,  are  women  paid  a  lower  scale  than  men  for  both 
piece-work  and  time-work.  In  these  cases  the  difference 
ranges  from  10  to  20  per  cent,  although  in  isolated  instances 
it  was  30  per  cent  or  even  more.  Among  reasons  assigned 
for  a  lower  wage  scale  for  women  were  their  lower  efficiency 
while  learning  and  the  additional  expense  required  for  special 
equipment  and  more  supervision,  or  their  need  for  skilled 
assistance,  such  as  in  setting  up  machines,  or  for  help  in 
heavy  lifting.  At  times,  however,  it  appeared  that  lower  wage 
rates  had  been  based  on  only  slight  differences  in  the  character 
of  the  work. 

Hours  of  Work 

Working  hours  of  women  are  largely  dependent  on  the 
labor  laws  of  the  respective  states.  Nevertheless,  in  56 
establishments  out  of  105,  women  were  found  to  be  working 
fewer  hours  than  the  legal  limit.  In  most  states  represented 
in  this  investigation  the  legal  maximum  is  54  hours  per 
week.    In  Ohio,  however,  it  is  50  hours  and  in  California,  48. 

Experiments  with  Rest  Periods 

Only  twenty  establishments  had  maintained  stated  rest 
periods;  these,  however,  employed  18,546  women  workers. 
The  periods  vary  in  length  from  five  to  fifteen  minutes,  a 
frequent  arrangement  being  a  ten-minute  rest  in  the  middle 
of  the  morning  and  ten  minutes  more  in  the  afternoon.  Al- 
though experience  with  rest  periods  is  thus  limited,  the 
results  were  distinctly  satisfactory.  In  British  munition 
factories  where  the  rest  periods  are  extensively  employed, 
experience  proves  definitely  that  such  rest  periods  are 
advantageous  to  employers  as  well  as  to  employes,  and 
demonstrates  the  wisdom  of  their  more  general  adoption. 

Training-  of  Women  Workers 

Successful  utilization  of  women  depends  very  largely  on  ' 
the  methods  of  selection  and  training  as  well  as  on  the 
adaptation  of  plant  organization  and  equipment.  Of  the 
three  methods  of  training  ordinarily  resorted  to,  namely,  by 
trade  schools,  by  foremen,  or  by  special  factory  training  de- 
partments, the  last  is  undoubtedly  the  most  effective. 

Twelve  establishments  covered  by  the  investigation  had 
installed  special  training  departments,  in  which  small 
groups  of  new  female  employes  are  instructed  under  actual 
factory  conditions  in  a  room  separate  from  the  rest  of  the 
plant.  The  training  of  each  individual  is  directed  toward 
the  acquisition  of  high  efficiency  in  a  specific  operation. 
After  the  operation  has  been  explained  and  illustrated,  each 
individual  is  allowed  to  start  actual  productive  work  under 
careful  supervision.  The  use  of  precision  tools  and  the  read- 
ing of  blueprints  is  usually  made  part  of  such  a  course, 
which  may  cover  from  three  days  to  two  weeks,  according  to 
the  character  of  the  work  involved  and  the  ability  of  the 
worker.     In  some  cases  several  factories  have  combined   to 
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maintain  training  facilities  of  this  type.  Comparatively 
few  establishments  recruit  workers  from  local  industrial 
schools.  The  majority  train  the  women  directly  in  the  factory, 
and  there  the  active  cooperation  of  competent  foremen  is 
of  primary  importance. 

There  are  some  serious  disadvantages  in  this  method  as 
stated  by  one  manufacturer  who  says:  "Our  experience  Ib 
that  the  old-line  foremen  are  prejudiced  against  the  em- 
ployment of  women,  and  will  be  antagonistic  in  their  atti- 
tude, will  prejudge  the  possibilities  adversely,  and  under 
these  conditions  their  employment  will  be  doomed  to  failure. 
Supervision  by  a  broad-minded  person  convinced  of  the 
possibility  of  using  women  advantageously,  and  competent 
to  adapt  and  alter  the  method  of  work,  is  essential."  This 
type  of  supervison  is  conspicuous  in  plants  where  the  best 
results  have  been  secured. 

Women's  Attitude  toward  Work 

General  experience  has  shown  that  women  are  "more 
teachable,"  "quick  to  learn,"  and  that  they  "follow  instruc- 
tions better"  than  men.  In  fact,  in  103  establishments  it  was 
found  that  the  attitude  of  women  toward  their  work  was  con- 
sidered to  be  as  good  or  better  than  that  of  the  men;  in  only 
8  was  it  regarded  as  worse.  Women  are  generally  reported 
as  taking  a  more  personal  attitude  toward  their  work  which 
is  reflected  on  the  one  hand  in  greater  sensitiveness  to 
criticism  and  on  the  other  in  increased  loyalty. 

Attendance 

In  84  of  115  establishments  the  attendance  of  women  em- 
ployes was  stated  as  equal  to  or  better  than  that  of  men.  In 
31  it  was  worse;  these  31,  however,  included  18,037  women 
employes,  or  47  per  cent  of  the  total  number  of  women  in  the 
establishments  reporting  attendance.  Experience  in  other 
countries,  notably  in  Great  Britain  and  in  France  during 
war  time,  indicates  quite  definitely  a  poorer  standard  of  at- 
tendance among  women  than  among  men.  Contrary  to  rather 
generally  expressed  opinion,  it  appears  that  the  attendance 
of  married  women  was  fully  equal  to  that  of  younger  un- 
married girls. 

Labor  Turnover 

Greater  stability  of  female  labor  was  generally  indicated 
by  the  information  gathered  in  the  course  of  the  investiga- 
tion. Of  94  employers  reporting  on  this  subject,  60  stated 
that  the  record  of  the  women  was  better  than  that  of  the 
men;  26  that  there  was  no  difference;  and  only  8  that  the 
turnover  among  women  employes  was  higher.  In  this 
respect,  therefore,  the  results  are  exceptionally  favorable  to 
employment  of  women. 

Changes  in  Organization  and  Equipment 

The  most  frequent  factory  change  necessitated  by  the  in- 
troduction of  women  workers  is  the  employment  of  additional 
supervisors  and  of  helpers  for  heavy  lifting.  Although  the 
need  for  such  supervision  and  assistance  deters  some  manu- 
facturers from  employing  women,  many  experts  in  scientific 
management  contend  that,  even  if  male  workers  only  are 
employed,  such  intensive  supervision  is  a  most  effective 
means  of  increasing  production. 

Several  large  employers  place  their  women  employes  in 
separate  departments  or  factories.  Others  with  equal  success 
employ  them  side  by  side  with  men.  Where  women  workers 
were  taken  on  for  the  first  time,  improvements  were  almost 
invariably  made  in  factory  surroundings,  such  as  safeguard- 
ing machinery,  provision  of  hospital  facilities,  lunch  rooms 
and  rest  rooms.  It  was,  furthermore,  the  general  consensus 
of  opinion  that  the  expenditure  for  such  improved  accom- 
modations had  been  fully  justified  by  the  results. 

In  conclusion  it  may  be  said  that  the  experience  assembled 
in  the  course  of  this  study  shows  clearly  that  the  employ- 
ment of  women  in  machine  shop  work  in  the  metal  trades 
is  practicable.  The  increasing  scarcity  of  men  and  the  cer- 
tainty that  more  will  be  withdrawn  from  industry  for  military 
service  make  the  more  extensive  employment  of  women  almost 
inevitable,  at  least  for  the  duration  of  the  war. 


Thus  far  manufacturers  have  found  no  lack  of  women 
applicants  for  positions.  Most  of  their  workers  are  drawn 
from  other  industries,  or  from  department  stores,  offices, 
restaurants,  laundries,  and  domestic  service.  In  many  cases 
the  wives  and  dependents  of  men  in  military  service,  and 
friends  and  relatives  of  former  employes,  have  been  given 
preference.  The  employment  of  women  not  previously  wage- 
earners  is  as  yet  the  exception,  but  employer!  are  now  begin- 
ning to  draw  upon  this  class.  The  permanence  of  women's 
position  in  the  metal  trades  will  probably  depend  in  part 
on  the  attitude  and  economic  strength  of  male  workers  after 
the  war.  Surprisingly  little  opposition  to  the  introduction  of 
women  has  thus  far  been  encountered  from  men,  possibly 
because  of  the  relatively  small  number  of  women  thus  far 
employed  or  because  the  urgency  of  the  step  was  recognized. 
Yet  one  employer  expresses  the  view  that  "When  jobs  are 
not  so  easy  to  get  it  will  be  different."  Others,  however, 
were  of  the  opinion  that  women  would  continue  as  a  per- 
manent factor  in  the  metal  trades,  especially  on  the  lighter 
kinds  of  work.  Whatever  the  ultimate  experience  may  be,  the 
ability  of  women  to  perform  a  variety  of  operations  in  the 
metal  trades  has  been  convincingly  demonstrated. 


METHOD  OF  EXPRESSING  TOLERANCES 

BY  J.   C.   P     BODE' 

There  are  a  number  of  ways  of  expressing  tolerances,  each 
with  a  point  in  its  favor,  and  any  one  of  the  systems  may  be 
universally  adopted  with  success,  thus  eliminating  the  con- 
fusion resulting  from  the  use  of  too  many  syBtemB.  The  three 
methods  given  demonstrate  the  difficulties. 

There  is  first  the  old  way;  for  example,  0.236  ±  0.002.  Any 
mechanic  will  understand  this  expression  without  further  ex- 
planation; still,  in  places  where  precision  work  is  being  done 
tolerances  are  expressed  thus:  0.236  ±  2,  which  means  ex- 
actly the  same.  The  rule  is  that  the  figure  expressing  the 
tolerance  will  be  placed  under  the  main  dimensional  figure,  so 
that  the  last  figure  of  the  main  dimension  is  in  line  with  the 

0  2^fi 
last  tolerance  figure;  thus:       '_^_  „  ,  which   indicates  a  maxi- 
mum dimension  of  0.238  inch  and  a  minimum  of  0.234  inch. 
According  to  the  same  rule,  0.2362  ±  0.0002  would  be  written 

as  follows:    0-2J5.6|  ,  meaning  0.2364  for  the  high  and  0.236O 

for  the  low  limit.  The  advantage  claimed  for  this  system 
over  the  older  method  is  that  one  can  find  the  high  and  low 
limit  by  a  simple  addition  or  subtraction,  which  can  be  taken 
in  quickly  by  the  eye;  furthermore,  tolerances  written  in  this 
manner  take  up  less  room  on  a  drawing,  which  Is  often  de- 
sirable when  many  dimensions  are  required  in  a  small  space. 
This  method  will  be  found  very  convenient  when  one  has 
once  become  used  to  it.  Its  only  drawback  is  that  it  is  not 
well  enough  known.  In  one  case  the  writer  knows  of,  it 
caused  considerable  delay,  because  an  outside  firm  asked  for 
an  explanation,  not  being  familiar  with  it,  and  new  men  often 
have  to  be  instructed  in  its  use. 

In  some  shops,  it  is  understood  that  all  tolerance  figures 
are  always  thousandths  unless  otherwise  specified.  Thus, 
0.2362  ±  2  means  plus  or  minus  0.002.  In  order  to  express 
hundredths,  the  drawings  will  read  0.2362  ±  20;  and  ten- 
thousandths  in  this  shop  will  be  written  0.2362  ±  2/10. 

There  is  enough  merit  in  any  of  these  methods  to  warrant 
its  adoption  universally.  The  only  trouble  with  the  latter  two, 
however,  is  that  they  are  confusing  to  those  not  familiar  with 
them.  Especially  to  one  accustomed  to  the  second  method, 
the  third  one  would  probably  be  very  awkward  and  might 
cause  serious  mistakes.  Neither  does  the  third  method  permit 
the  finding  of  the  high  and  low  limits  as  easily  as  the  second. 

The  question  therefore  is:  Is  it  advisable  to  adopt  a  new 
way  of  expressing  tolerance  in  one's  own  shop,  or  is  it  ad- 
visable to  stick  to  the  method  that  is  most  generally  used? 
A  few  opinions  on  this  subject  by  practical  men  will  no  doubt 
bring  out  many  interesting  points  and  may  lead  to  the  uni- 
versal use  of  the  best  method. 


'Address:  65  Ashley  St..  Hartford.  Conn. 
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ACCURACY — The  First  Requirement, 


BROWN  &  SHARPE 

For  Steady,  Fast, 


The  Twist  of  a  Wrench  Adjusts 

the  Chuck  of  77ns  Screw  Machine 

to  Any  Size 


Not  only  does  this  feature  of  B  &  S  Nos.  4  and  6 
Wire  Feed  Screw  Machines  make  a  material  saving 
on  the  first  cost,  but  saves  time  as  well  as  dollars 
throughout  their  years  of  efficient  service  because  no 
time  is  lost  in  adjusting  special  chucks  or  in  search- 
ing for  collets. 


BROWN 

& 
SHARPE 

Heavy 
Wire  Feed 

Screw 
Machines 

Offices : 


NEW  YORK,  N.  Y.,  20  Vesey  St. 
PHILADELPHIA,  PA.,  1103-1105  Lib- 
erty Bldg.  CHICAGO,  ILL.,  626-630 
Washington       Blvd.  ROCHESTER, 

N.  Y.,  415  Chamber  of  Commerce  Bldg. 
SYRACUSE,  N.  Y.,  Room  419  Uni- 
versity Block.  PITTSBURGH,  PA., 
2538  Henry  W.   Oliver  Bldg. 


Canadian  Representative: 

MONTREAL,  TORONTO,  WINNIPEG, 
CALGARY,  VANCOUVER,  ST.  JOHN, 
SASKATOON,  The  Canadian  Fair- 
banks-Morse   Co.,    Ltd. 


A  simple  adjustment,  as  shown  in  cut  above,  similar  to  the  method  used  in 
adjusting  the  jaws  of  a  universal  chuck,  is  all  that  is  necessary  to  handle 
round,  square  or  hex  stock  of  any  size  within  capacity  of  machine.  It  also 
automatically  compensates  for  any  slight  variation  in  the  size  of  bar. 

This  automatic-chuck  feature  together  with 

Three-Lever  Centralized  Control 

practically  eliminates  all  lost  motions. 

After  tools  are  set  chuck  is  opened  and  stock  advanced  by  the  slight  throw 
of  a  handy  lever.  The  return  of  this  lever  to  its  original  position  closes  and 
locks  the  chuck. 

A  second  lever,  also  on  the  headstock,  is  employed  for  starting,  stopping  and 
changing  speeds  while  the  simple  movement  of  a  third  lever,  close  by,  changes 
feed  of  turret  slide  in  conjunction  with  a  lever  just  behind  the  pilot  wheel  of 
turret  slide  which  is  manipulated  with  the  right  hand  in  connection  with  the 
handling  of  a  pilot  wheel  to  bring  tools  up  to  cut. 

Other  reasons  why  your  bar  work  should  be  handled  on  these  machines — 
reasons   that   spell   economy  and   increased   production — are  explained   in 
^_=i detail  in  our  Catalog  21-G.     Your  request  will  bring  a  copy. 

Brown  &  Sharpe  Mfg.  Co., 
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HANDINESS—An  Attribute  of  Every  B&S  Product 


EQUIPPED" 

Quality  Production 


An  Increase  in  Production 

and  Quality  With  a 

Corresponding  Decrease  in 

the  Scrap  Heap 

naturally  follows  the  use  of  Brown  & 
Sharpe  Tools.  The  confidence  that 
encourages  competence  is  inspired  by 
the  use  of  these  handy,  accurate  tools 
and  is  soon  reflected  in  the  high  de- 
gree of  efficiency  their  use  promotes. 

Numbering  over  a  thousand  different 
varieties,  they 

Cover  Thoroughly 
Every  Precision -Tool 
Requirement 

and  represent  a  development  cover- 
ing over  half  a  century. 

Practically  every  variety  of  measur- 
ing tool  is  used  in  our  own  shops  in 
the  manufacture  of  our  extensive  line 
of  machinery,  and  our  small-tool  de- 
signers have  worked  with  the  ad- 
vantage of  first-hand  information  as 
to  the  needs  of  the  man  in  the  shop. 

Every  care  is  taken  that  the  highest  quality  of  workmanship  be 
maintained,  resulting  in  a  line  of  machinists'  tools  that  is  world- 
known  for  its  uniform  quality.  Not  only  the  kits  of  your  tool- 
makers  and  machinists  but 

Your  Tool  Cribs 
Should  be  "Brown  &  Sharpe  Equipped" 

If  interested  in  steady,  fast,  quality  production  you  should  have 
a  copy  of  our  Catalog  27.     Send  for  your  copy  today. 

Providence,  R.  L,  U.  S.  A. 


BROWN 

& 

SHARPE 

Machinists* 

Tools 


V. 


Representatives : 

BALTIMORE,  MD.,  Care)  Machinery 
&  Supiilv  CO.  CINCINNATI,  O.,  IN- 
DIANAPOLIS, IND.,  The  E.  A.  Kin- 
sev  Co  SAN  FRANCISCO,  CAL, 
PadflO  Tool  &  Supply  CO.  CLEVE- 
LAND, O..  DETROIT,  MICH.,  Strong, 
Carlisle  &  Hammond  Co.  ST.  LOUIS, 
MO.,  Colcord-Wrichl  Machinery  * 
Supply  Co..  SEATTLE,  WASH.,  l'erine 
Machinery  Co.  PORTLAND,  ORE., 
Portland    Machinery    Co. 
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MOUNT  VERNON  CASTINGS 

Tlif  process  of  die  OUtlng  is  generall>  recognized  as  of  great 
advantage  in  tho  manufacture  of  parts  in  large  Quantities. 
There  is,  however,  a  demand  for  very  One  castings,  approach- 
ing tiu>  accuracy  and  Dnlab  of  die  castings,  in  cases  where  the 
quantity  to  be  manufactured  is  limited.    To  meet  this  demand, 

the  Mount  Vernon  Co.,  Mount  Vernon,  N.  Y.,  has  developed  a 
process  by  means  of  which  casting!  are  made  in  aluminum, 
bronze,  and  brass  without  dies,  thus  reducing  the  cost,  which 


Castings  made  to  Accurate  Finish  without  Dies 

is  essential  in  manufacturing  a  limited  number.  The  result 
is  a  casting  of  a  high  degree  of  finish.  The  surface  is  very 
smooth,  and  the  castings  are  held  to  the  required  dimensions 
within  close  limits  of  accuracy.  Castings  may  be  made  in 
almost  any  shape,  with  walls  as  thin  as  1/16  inch,  or  perhaps 
thinner.  The  castings  made  by  this  process  are  especially  de- 
sirable for  experimental  mechanisms,  etc. 

•     *     • 

PRINCIPLES  OF  THE  ALIEN  ENEMY  ACT 

As  there  is  considerable  misunderstanding  among  business 
men  as  to  the  exact  interpretation  of  the  Alien  Enemy  Act, 
the  alien  property  custodian,  A.  Mitchell  Palmer,  has  issued  a 
clear  and  concise  statement,  which  will  be  of  value  to  all  busi- 
ness houses  engaging  either  in  domestic  or  foreign  trade. 

According  to  this  statement,  there  are  two  ways  of  making 
war  against  the  enemy — one  by  force  of  arms,  the  other  by 
force  of  economic  pressure.  But  in  order  to  properly  under- 
stand the  acts  that  have  been  passed  by  Congress  to  take  care 
of  the  second  of  these  methods,  that  of  making  war  by  force 
of  economic  pressure,  it  is  important  to  know  exactly  who  is 
an  "enemy"  under  the  act,  and  what  is  "enemy"  property. 

Briefly  defined,  enemy  property  includes  every  kind  of  prop- 
erty, money,  securities,  land,  indebtedness,  accounts  receivable, 
etc.,  belonging  to  an  enemy.  Even  if  the  property  is  held  in 
the  name  of  another — by  a  dummy  or  in  trust — if  the  real 
beneficiary  is  an  enemy,  it  is  enemy  property.  An  enemy  under 
the  Alien  Enemy  Act  is  defined  as  any  person  coming  under 
the  following  definitions: 

1.  Any  person,  regardless  of  citizenship  or  place  of  birth, 
who  is  within  the  boundaries  of  Germany,  Austria-Hungary, 
or  their  allies,  or  within  the  territory  actually  occupied  by 
their  military  or  naval  forces.  A  peaceful  and  law-abiding 
German  or  Austrian  citizen  residing  in  the  United  States  is 
not  an  enemy;  but  an  Ameri- 
can citizen  living  in  enemy  -^^^™^^_^_^_^^___^__ 
territory  is  an  enemy. ■ 

2.  A  person  residing  out- 
side of  the  United  States  and 
doing  business  within  the  ter- 
ritory of  enemy  countries  or 
their  allies. 

3.  A  corporation,  if  incor- 
porated within  the  territory 
of  enemies  or  their  allies,  or 
incorporated  in  any  neutral 
country  and  doing  business 
within  the  territory  of  enemies 
or  their  allies. 


4.  An  official  or  agent  of  an  enemy  government  or  any  sub- 
division thereof. 

6.  All  natives,  citizens,  or  subjects  of  Germany  or  Austria- 
Hungary  Interned  by  the  War  Department. 

6.  All  citizens  or  subjects  of  Germany  or  Austria-Hungary 
resident  outside  of  the  United  States  who  are  (a)  wives  of 
officers,  officials,  or  agents  of  Germany  or  Austria-Hungary, 
wherever  resident;  (b)  wives  of  persons  within  the  territory 
(including  that  occupied  by  military  and  naval  forces)  of 
Germany  or  Austria-Hungary;  or  (c)  wives  of  persons  resi- 
dent outside  the  United  States  and  doing  business  within 
enemy  territory. 

7.  Citizens  or  subjects  of  Germany  or  Austria-Hungary  who 
are  prisoners  of  war  or  who  have  been  or  shall  be  interned  by 
any  nation  associated  with  the  United  States  in  the  war. 

8.  Citizens  or  subjects  of  Germany  or  Austria-Hungary  who 
since  April  6,  1917,  have  disseminated  or  shall  hereafter  dis- 
seminate propaganda  to  aid  any  enemy  nation  or  to  injure 
the  cause  of  the  United  States,  or  who  have  assisted,  or  who 
shall  assist  in  plotting  against  the  United  States  or  any  nation 
associated  with  the  United  States  in  the  war. 

9.  Citizens  or  subjects  of  Germany  or  Austria-Hungary  who 
are  included  or  who  shall  be  included  in  the  "Enemy  Trading 
List"  published  by  the  War  Trade  Board. 

10.  Citizens  or  subjects  of  Germany  or  Austria-Hungary 
who  at  any  time,  since  August  4,  1914,  have  been  resident 
within  enemy  territory. 

Numbers  2,  6,  8,  9,  and  10  apply  only  to  persons  resident  out- 
side of  the  United  States. 

Every  citizen  of  the  United  States  is  requested  to  help  the 
Government  by  mailing  to  the  Bureau  of  Investigation,  Alien 
Property  Custodian,  Washington,  D.  C,  reports  or  information 
on  enemy-owned  property. 


HELPING  UNCLE  SAM 

Courses  of  instruction  were  announced  on  page  1166  of  the 
August  number  of  Machinery,  covering  the  use  of  munition 
limit  gages  and  their  measurement,  to  be  given  at  the  Bureau 
of  Standards.  The  Bureau  of  Standards  now  announces  that 
the  first  course  will  begin  on  September  3,  this  being  the 
longer,  or  Course  A,  which  will  cover  about  a  month.  No  tui- 
tion fee  is  charged  for  any  of  the  courses. 


The  Bureau  of  Oil  and  Natural  Gas  Conservation,  United 
States  Fuel  Administration,  Washington,  D.  C,  is  desirous  of 
securing  the  services  of  six  field  inspectors  whose  work  will 
consist  of  visiting  the  larger  oil  and  gas  producing  localities, 
and  ascertaining  the  conditions  as  to  wastage  of  oil  and  gas. 
The  bureau  also  desires  the  services  of  eight  fuel  oil  combus- 
tion engineers.  As  far  as  possible,  all  are  desired  to  volunteer 
their  services  to  the  Government  during  the  period  of  the  war, 
but  if  this  is  not  possible,  a  fair  remuneration,  together  with 
the  necessary  expenses,  will  be  paid.  Only  men  having  had 
experience  in  these  lines  need  make  application. 


The  Service  Bureau  of  the  Committee  on  Public  Informa- 
tion, which  gives  information  as  to  officials,  functions  and 
location  of  all  government  departments  in  Washington,  is 
located  at  15th  and  G  Sts.,  Washington,  D.  C.  Owing  to  the 
fact  that  there  often  is  great  difficulty  in  finding  the  proper 
official  or  bureau,  this  Service  Bureau  has  been  instituted 
as  an  aid  to  manufacturers  and  others  who  come  to  Washing- 
ton on  business.  By  appealing  to  the  Service  Bureau  upon 
arrival  in  Washington,  a  great  deal  of  time  may  be  saved  in 
locating  the   proper  official   or  department. 


The  United  States  Civil  Service  Commission  announces  open 
competitive  examinations  for  inspectors  of  safety  appliances, 
for  men  only,  on  October  2  and  3,  1918,  the  examinations'  to 
be  held  at  various  places  in  the  United  States,  as  will  be  speci- 
fied upon  application  to  the  Civil  Service  Commission,  Wash- 
ington, D.  C.  The  positions  carry  a  salary  of  $3000  a  year, 
with  necessary  allowances  for  expenses  incurred  while  absent 
from  headquarters  in  discharge  of  official  duties.  The  duties 
of  safety  appliance  inspector  comprise  the  making  of  inspec- 
tions and  reports  as  required 
*""^~M  by  the  Safety  Appliance  Acts, 

and  inspectors  may  also  be 
required  to  investigate  acci- 
dents. They  must  be  between 
twenty-five  and  fifty  years  old 
on  the  date  of  the  examina- 
tion. Applicants  should  at 
once  apply  to  the  Civil  Ser- 
vice Commission,  Washing- 
ton, D.  C,  for  Form  1933, 
stating  the  title  of  the  exam- 
ination desired. 
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Cincinnati  Verticals 


Unusual  Spindle  Power. 
Heat  Treated  Alloy  Steel  Hardened  Gearing. 
Massive  Spindle  Head  Construction. 
Handy — Can  mill  around  a  rectangle  without 
stopping  feed  or  speed. 

These  are  some  reasons  why  you  should  use  Cincinnati  Verticals 

THE  CINCINNATI  MILLING  MACHINE  CO 

CINCINNATI,  OHIO,  U.  S.  A. 
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PERSONALS 


c  c  Hokner  lias  iicen  appointed  manager  of  the  Cleveland 
office  (Leader-Newa  Bldg.)  of  the  William  F  Davia  Machine 
Tool  t  !o  .  Inc. 

William    Dicks,   recently   with   the   Buffalo   branch   of   the 
Wire  Wheel  Corporation  of  America,  has  been  appointed 
era!  superintendent   of  John   W.  Jepson,   (nc,   Buffalo,  NT.   v.. 
manufacturer  of  automobile  and  hardware  specialties. 

Pbkdrbicb  R  Banks  has  resigned  ins  position  as  assistant 
equipment  engineer  of  the  Remington  Arms  Union  Metallic 
Cartridge  Co.,  Inc.,  Bridgeport,  Conn.,  and  is  now  chief  engi- 
neer with  the  McNabsl  Harlin  Mfg.  Co.,  Paterson,  N.  J. 

F.  H  Chabbono,  who  has  represented  the  Independent  Pneu- 
matic Tool  Co.,  Chicago,  in..  In  the  east  tor  many  years,  travel 
ins  from  the  New  York  office,  has  been  appointed  manager  of 
the  southern  district,  with  beadquartera  at  1721  Jefferson  Co 
11. mk  Bldg.,  Birmingham,  Ala.  Mr.  Charbono  succeeds  George 
C.  Wilson. 

Qeoboi  C.  MoKay,  for  the  [fast  five  years  sales  engineer  in 
southern  Ohio  and  western  Pennsylvania  for  the  S  K  F  Ball 
Bearing  Co.,  of  Hartford,  Conn.,  has  started  In  businesa  for 
himself  as  a  sales  engineer  at  4247  Greenlee  Ave..  Cincinnati, 
Ohio.  He  will  handle  the  entire  output  lor  a  number  of  years 
of  the  line  of  electrical  drills  manufactured  by  the  Automatic 
Electrical  Tool  Co.,  of  Cincinnati.  Ohio. 

George  M.  Naylob  has  left  his  position  as  assistant  sales 
manager  of  the  T.  B.  Woods  Son's  Co.  of  Chambersburg,  Pa., 
and  la  now  connected  with  the  Fairbanks  Co.,  New  York  City, 
as  manager  of  this  company's  power  transmission  division. 
Mr.  Naylor  is  an  experienced  transmission  engineer  and  will 
have  under  his  direction  the  power  transmission  division  of  all 
the  branch  houses.  He  will  be  located  at  the  main  office,  416 
Broome  St..  New  York  City. 

William  F.  Schweigebt,  who  has  been  associated  for  nearly 
thirty  years  with  the  Niagara  Machine  &  Tool  Works,  Buffalo, 
N.  Y.,  manufacturers  of  machines  and  tools  for  sheet-metal 
work,  has  been  elected  secretary  of  the  company.  Mr.  Schwei- 
gert  has  been  connected  mostly  with  the  sales  department, 
and  has  attended  to  the  most  important  work  on  the  road. 
In  his  new  office,  he  will  still  continue  his  connection  with 
this  department,  and  will  keep  in  close  personal  touch  with 
the  trade. 


\ir,ii;i  Brown,  of  London,  has  been  elected  president  of  the 
Bocletj  "i  Motor  Manufacturera  and  Tradera  of  Great  Britain. 
Mr.  Brown  la  one  of  the  rounders  of  the  firm  of  Brown  Bros., 

Great  Ea  tern  St.,  London,  B.  <'.,  and  is  also  connected  with 
the  New  Departure  Mfg.  Co.,  of  Bristol,  Conn.  Hia  aim  will 
be  i"  Becure  the  cooperation  oi  American,  British,  and  French 
ieaa  men  in  working  oul  the  many  complex  problema  In- 
volved   in    alter  the  war   development,      Mr.    Brown    is   desirous 

oi   obtaining  suggestions  from   membera  of  the  motor  trade 

societies   in   America. 

i:  P.  Dillon,  manager  of  Power  Division,  New  York  office  of 
the  Westinghouae  Electric  &  Mfg.  Co.,  has  resigned  to  become 
general  manager  of  the  Research  Corporation  of  New  York. 
Mr.  Dillon  came  to  the  Weslinghouse  Kloctric  &  Mfg.  Co.  in 
1909,  having  been  previously  connected  with  various  mining 
and  electrical  companies  In  Colorado.  For  several  years,  he 
assistant  to  the  manager  of  the  Railway  &  Lighting  De- 
partment at  East  Pittsburg,  being  in  charge  Of  the  power  house 
and  apparatus  work,  in  HH7,  he  was  transferred  to  the  New 
York  office  as  manager  of  the  Railway  and  Power  Divisions. 


OBITUARIES 


Captain  Edward  H.  Phillips,  Company  E,  104th  Infantry, 
an  employe  of  the  L.  S.  Starrett  Co.,  Athol,  Mass.,  was  killed 
In  action  in  France,  July  25.  Capt.  Phillips  was  an  example 
of  the  finest  type  of  young  American  manhood,  and  last  spring 
received  the  croix  de  guerre  from  the  French  Government. 
He  was  one  of  the  124  employes  of  the  L.  S.  Starrett  Co.  in 
the  military  or  naval  service  of  the  United  States  and  Great 
Britain,  and  was  a  sergeant  when  Company  E  of  the  104th 
Infantry  was  first  formed,  but  was  rapidly  promoted  until 
he  became  a  captain. 

Chat/ncet  Pobteb  Goss,  president  of  the  Scovill  Mfg.  Co., 
Waterbury,  Conn.,  died  July  19,  at  an  age  of  eighty  years. 
Mr.  Goss  was  born  in  Pittsford,  N.  Y.,  August  5,  1838.  He  came 
to  Waterbury  in  1862  and  entered  the  employ  of  the  Scovill 
Mfg.  Co.,  as  an  assistant  bookkeeper.  His  rise  in  the  com- 
pany's service  was  rapid.  In  1864  he  was  made  secretary  of 
the  company,  and  in  1866  he  was  chosen  treasurer,  and  he  later 
became  general  manager.  In  1900  he  was  chosen  president  of 
the  company  and  occupied  that  post  until  his  death.  He  was 
an  executive  officer  of  rare  ability,  which  was  displayed  both  in 
manufacturing  processes  and  in  his  methods  of  handling  men. 


COMING  EVENTS 


September  10 — Twenty-sixth  annual  convention  of 
the  Traveling  Engineers'  Association,  in  Chicago, 
III.  Secretary,  W.  O.  Thompson,  General  Offices, 
New    York   Central   Railroad,   Cleveland,    Ohio. 

October  7-12 — Joint  convention  of  the  American 
Foundi ymen's  Association  and  the  American  Insti- 
tute of  Metals  in  Milwaukee,  Wis.  Concurrent  with 
these  meetings  there  will  be  an  exhibition  of  foun- 
dry equipment,  machine  tools,  and  accessories. 


SOCIETIES,    SCHOOLS  AND 
COLLEGES 


University  of  Vermont,  Burlington,  Vt.  Cata- 
logue for  1917-1&18  with  announcements  for  1918- 
1910. 

Michigan  College  of  Mines,  Houghton,  Mich. 
Year  Hook  for  1917-1918  with  announcement  of 
courses  for  1918-1919. 

University  of  Missouri,  School  of  Mines  and 
Metallurgy,  Eolla,  Mo.  Catalogue  for  1917-1918, 
containing  calendar  for  1918-1919,  outline  of  courses, 
and   other   information   relating   to    the    university. 


NEW  BOOKS  AND  PAMPHLETS 


Copper.  104  pages,  7  by  10  inches.  Published  by 
the  Department  of  Commerce,  Washington, 
I).  C,  as  Circular  No.  73  of  the  Bureau  of 
Standards.      Price,    20   cents. 

German  Trade  and  the  War.  By  Chauncey  Depew 
Snow  and  J.  J.  Krai.  236  pages,  6  by  9 
inches.  Published  by  the  Department  of  Com- 
merce,  Washington,  D.   0.     Price,   25  cents. 

Wartime  Employment  of  Women  in  the  Metal 
Trades.  Research  Report  Number  8.  79  pages, 
6  by  9  inches.  Published  by  the  National  In- 
dustrial Conference  Board,  15  Beacon  St.,  Bos- 
ton, Mass. 

The  Effect  of  Addition  Agents  in  Flotation.  By 
Martin  Harmon  Thornberry  and  Horace  Tharp 
Mann.  48  pages.  6  by  9  inches.  Published  by 
the  School  of  Mines  and  Metallurgy,  University 
of  Missouri,  Rolla,  Mo.,  as  No.  2  of  Technical 
Series,    Vol.   4. 


Analyses  of  Mine  and  Car  Samples  of  Coal  Collected 
in  the  Fiscal  Years  1913  to   1916.      By  Arno  C. 
Fieldner,    Howard    I.    Smith,    J.    W.    Paul,    and 
Samuel    Sanford.       478    pages,    6    by    9    inches. 
Published  by  the   Bureau  of  Mines,   Department 
of  the  Interior,   Washington,   D.   C,   as  Bulletin 
123. 
Thermal  Expansion  of  Alpha  and  of  Beta  Brass  be- 
tween 0  and  600  degrees  C.     By  P.   D.   Merica, 
associate  physicist,   and  L.   W.   Schad,   assistant 
physicist  of  the  Bureau  of  Standards.     20  pages, 
7   by    10   inches;    illustrated.      Published    by    the 
Department    of    Commerce,    Washington,    D.    C, 
as  Bulletin  No.  321  of  the  Bureau  of  Standards. 
Price,  10  cents. 
Tests   of   Large   Bridge   Columns.      By  J.    H.    Griffith 
and    J.    G.    Bragg.      139   pages,    7   by    10   inches. 
Published     by     the     Department    of     Commerce, 
Bureau      of      Standards,      Washington,      D.      C. 
Price,   30   cents. 
The    investigation    gives    a    comparative    analysis 
of    the    experimental    data    obtained    when    testing 
eighteen  large  bridge  columns  in   a   10,000,000-pound 
testing   machine.     The   action   of   each   column   as   a 
whole   was   studied   in   a   range  of  loadings   taken   to 
destruction    of    the    members.       Numerous    observa- 
tions   were     made     to    determine     the     behavior    of 
lattice     bars,     pin     plates,     diaphragms,     etc.       The 
causes    and    effects    of    initial    strain    from    riveting 
and    fabrication    is   discussed. 

Bulletin    No.    2    of    the    Bureau    of    Standards.      162 
pages,  7  by  10  inches.     Published  by  the  Depart- 
ment  of   Commerce,    Washington,    D.    C.      Price, 
25   cents. 
This     bulletin     contains     the     following     articles: 
"Relative   Sensibility   of   the   Average    Eye   to   Light 
of   Different  Colors   and  Some  Practical   Applications 
to    Radiation    Problems";    "Calculation    of    the    Con- 
stants   of    Planck's    Radiation    Equation:    An    Exten- 
sion  of   the    Theory    of   Least    Squares";    "Luminous 
Radiation    from    a    Black    Body    and    the    Mechanical 
Equivalent   of   Light";    "An    Experimental   Study   of 
the    Faliy   Permeameter" :    "Note    on    Electrical   Con- 
duction    in     Metals    at     Low    Temperatures";     "Re- 
flecting  Power   of   Tungsten   and   Stellite";    and    "A 
Method    for    Testing    Current    Transformers." 

An  Investigation  of  Twist  Drills,  By  Bruce  W. 
Benedict  and  W.  Penn  Lukens.  144  pages,  6 
by  9  '  .,  .  es.  Published  by  the  Engineering  Ex- 
p  i  imeiit  Station  of  the  University  of  Illinois, 
[Trbana,    111.,    as    Bulletin    No.    103.       Price,    60 

•  ■cits. 

This  bulletin  is  the  first  of  a  series  giving  the 
results  of  extensive  experiments  which  have  been 
performed  for  the  purpose  of  determining  what 
factors  combine  to  produce  the  most  efficient  drill. 
The  ,  drills  tested  included  the  standard  types  of 
many  prominent  drill  manufacturers  as  well  as 
drills  especially  designed  for  experimental  purposes. 
Illustrations   of    the    machines   used    in    making    the 


different  tests,  and  of  the  results  in  chip  formation, 
together  with  many  comparative  tables,  serve  to 
show  the  effects  produced  by  varying  the  helix 
angle,  method  of  grinding,  cutting  angles,  speeds 
and   feeds,    and   lubrication. 

Modern  Management  Applied  to  Construction.  By 
Daniel  J.  Hauer.  194  pages,  6  by  9  inches. 
Published  by  McGraw-Hill  Book  Co.,  Inc.,  239 
W.  39th  St.,  New  York  City.  Price,  $2.50. 
The  author's  experience  as  an  economist  and  con- 
sulting engineer  enables  him  to  accurately  set  forth 
the  principles  of  scientific  management  as  applied  to 
construction.  The  principles  which  have  proved 
so  successful  in  building  up  an  organization  in  the 
manufacturing  field  are  now  considered  essential 
in  the  building  up  of  a  successful  contracting  or- 
ganization, and  the  methods  of  applying  those 
principles  are  given  under  the  following  heads: 
What  is  Scientific  Management,  Old  Versus  New 
Management,  Principles  of  Modern  Management, 
Finances  and  Efficiency,  Fundamentals  in  Choosing 
Type  and  Amount  of  Plant,  The  Application  of 
Motion  and  Time  Studies,  Application  of  Modern 
Management,  Cost  Keeping  and  Bookkeeping, 
Systematizing  Construction,  The  Effect  of  Modern 
Management  on  Workmen.  This  book  should  be  of 
value  to  contractors  who  are  just  starting  in 
business,  and  to  the  older  concerns  that  desire  Ho 
obtain  the  highest  possible  degree  of  efficiency  in 
their  organization. 

The  Starrett  Book  for  Machinists'  Apprentices.  By 
Howard  P,  Fairfield  and  Carl  S.  Dow.  184 
pages,  5  by  8  inches.  Published  by  L.  S. 
Starrett  Co.,  Athol,  Mass.  Price,  50  cents. 
This  is  a  book  for  machinists'  apprentices  which 
describes  in  a  clear  and  concise  manner  the  methods 
employed  in  laying  out  work  from  blueprints  and  the 
correct  methods  to  use  in  machining  and  gaging  the 
different  classes  of  work  encountered  in  an  ordinary 
machine  shop.  Useful  tables  and  formulas  for 
solving  the  many  problems  with  which  the  experi- 
enced machinist  is  confronted  a. <?  also  given  in  a 
convenient  form.  This  information  is  supplemented 
by  illustrations  and  is  included  under  the  following 
heads:  Reading  Working  Drawings,  Measuring 
Tools.  Flat  Work,  Round  Work,  Vernier  Calipers, 
Height  Gage,  Micrometer  Calipers,  How  to  Read 
Micrometers,  How  to  Read  Vernier,  Transferring 
Measurements,  Steel  Rules,  Spring  Dividers  and. 
Calipers,  Fits  and  Fitting.  Limits  for  Tolerance, 
Bench  Work,  Protractors,  Chipping,  Filing,  Polish- 
ing, Use  of  Hacksaws,  Drilling,  Tables  of  Feeds 
and  Speeds  and  The  Lathe.  The  latter  chapter 
includes  instructions  on  the  care  of  lathes  and  lathe 
tools  and  all  necessary  information  regarding  taper 
turning,  thread  cutting,  and  similar  operations. 
The  book  also  has  information  on  toolmaking,  jigs 
and  fixtures,  grinding,  locating  and  aligning  ma- 
chinery, elementary  algebra,  shop  and  machinery 
formulas,   mensuration,   and   mechanics. 
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"PRECISION" 

BORING,  DRILLING  AND 

MILLING  MACHINE 


WAS  THE  STANDARD 

IN  THE  PAST 

IS  THE  STANDARD 

OF  THE   PRESENT  (and   FIRST  CHOICE   for  GOVERNMEN1    WORK  to  which 

our  entire  product  is  now  devoted)  and  it  is  Ol   K     MM   TH A  I     I  I 

WILL  BE  THE  STANDARD 

IN  Till     III  IK  I- 


Lucas  MachineTool  Co. 
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Machine     .„„|     fitting     Shop    Practice.       v"ol       I        By 

P«>'*«  W.   Burley.     SIS  pages,  ..  bj   TVs   In  ties; 

'•"     '""■"■' '        Publl  bed    bj     o.     Van 

""'  Co  .   80   Park    Place,    n. ■«    fork   cm 
Price,  IS, 
•iii,.  present   book   li   the  Oral   roluma  ..r  ■  aarlaa 

""  n»d shop  practlea  and  deals  with 

men«uremenl  i   and    Basing,    laying  oul    work,    bench 
"'"'-•    chipping,    Bllng,    and    acraplng.     Tha    author 

'■   '"'•"l   "''    ""•   Bach tool   department    and    lac 

"'"''    1M   MU»I ring   al    the   University   of  Sheffield 

England,  and  tha  book   bi  i  bi 
op    spprentl 

and    trade    sel u 

elenieul 


Outlet  Buumi      mik.      Co.,      Miiu  mkee,      Wig. 

Booklet     \.    i Ing  out    the  applli  stlon  and   dei  lr> 

»ble   operating    teaturu   of   Cutler-Hammer    motor- 

1,1  »kea     for     alternating m 

Ions,     engineering    data,     and     formula     for 
determining    the   retarding   torque   required    for  any 

brake  Installation  are  given,     The  t klet   llats  tha 

■tandard  ilae     of  brakea  whlck    varj    from  8  to  80 
1  diameter,  and  from   18  to  800  horsepower 
<> 


ami 

Hence,    It    deal 
i"  Ini  Iplea,    but    sn    at  tempt 
made  to  make  It  as  up  to  date  as  i 

make    it    uaeful   ga   «    i k    of    reference 

Intereated   i lero  shop  practl 

been    given    to    processes 

end  Instruments,  rather  than  to  actual  machines, 
ine  present  volume,  as  menl ed,  deals  with  oper- 
ations thai  do  not  In  general,  Involve  the  us.-  of 
machine  tools.  The  foUowlng  volume  deals  more 
directly  with  actual  machine  tool  work.  The  pres- 
ent book  contains  chapters  on  materials  of  con- 
struction, shop  measurements,  and  measuring  In- 
struments; gaging  and  gages;  setting  oul  tools  and 
operations;  the  viae;  the  hammer  and  chisel;  chip- 
P"Wl  Uee,  their  forms  and  uses;  scrapers  and 
scraping;  fractional  and  decimal  equivalents;  me- 
and  Bngllsh  equivalents;  and  height  dlffe 
i   for  standard   sine  bar. 


written    especially        Woods    Industrial    Enulnoorlnir    Co.,    First     BridffS- 
students    m    engineering   Pori   National   Bank   Bldg.,  Bridgeport    Oonn     Book 

l,i'"v    "' ■'    ';"n '    "•' ■trial    engineering  aa   taught    l.v    mSIi 

Woods    Industrial    Bnglneerina   Go   "    descrlMns  . 

rrespondence    course    li "stria!    engineering    1^272498         """  """" '         ":""'"  "'""'"''' 


lit 
thi 


(Hen    4    Anholtt   Tool   Works,    Detroit,    Mich.,    an- 

mes    that    the    partnership    formerly    knows    mm 

'•"in  .v  Anholtt  has  been  duly  Incorporated  undac 
tha  laws  <>r  the  state  or  Michigan  under  the  name 
given  above.  James  B.  QJern  In  president  and 
of  the  new  company!  A.  i\  Anholtt,  vice- 
president;  and  it.   W.  McMullen,  secretary, 

I  H.  Bosly  &  Co.,  190  I!  N.  Ollnton  St., 
Ohlcago,  in.,  manufacturers  or  Besly  disk  grinders, 

'mi ice   that    tha   spindle   construction   ami    ring- 

oiling  system   for  bearing   lubrication,   described   on 

i  or  the  .July  number  or  Maohinibi  ami 
itrated    In    Big,    it    on    page    B88   of    the 


iias    been 

so   as    to 

for   those   offer y  the  company.    The  pamphlet  outlines  the 

„,,;'''''''"'  hi!s   r's""'  ","';,1  r"r  "s"'i"1  engineers scribes  the       Standard  Electric  Tool  Co.,  Cincinnati,  Ohio,  man- 

eM0M  '"   o»;m  thai  will  be  given,  and  gives    ufacturer   of    portable   electric   drills   i grinders, 

ami  other  matters  of  interest    lias  purchaaed  the  property  at  the  corner  of  \\ 

Ave.  and  fork  Bt.,  Cincinnati,  Ohio,  and  will  re- 
build the  property  for  its  nun  use.  The  company 
expects  to  oocupy  the  new  buildings  early  in  Octo- 


detalls  or  tuition  fei 
io  prospective  Btudents. 

Baker   R    &   l   Co.,    Cleveland 
relating    to    the    Baker    it    .v    L 


Ohio. 

system 


Booklet  h 
of     inter- 


trli 


departmental  haulage  by  the  us •  electric  Industrial 

tractors  and  trucks,  one  of  these  booklets  is  en- 
titled, "In  wii.it  Space  Will  it  Turn"  ami  deals 
With  tractors  thai  will  turn  within  their  own  length 
Another  booklet  deals  specifically  with  tractors 
another  with   truck 


lier    ami    will    then    increase    its    equipment    to    about 

four  times  the  present  capacity. 

Now  Standard   Hardware  Works,   Inc.,   Mount  Joy, 
Pa.,    is    now    installing    a    New    Standard    tinning 

plant,    including    the    process    for    the    hot-tinning    of 


,1,,.,  ,,       ,.        ...  ...uiwu.       nirii      .m.iiii    iin^n       m      n 

.,-    the  plant  behind  the  product,  giving  a  brief  descrip-    Mich.     The  InstallatJ 

™»  «   the    Maker   It   &   L   Co.'s   plant   in   Cleveland,     the  next   four  months 


NEW  CATALOGUES  AND 
CIRCULARS 


New 


International    Motor    Co.,    252    W.    C4th    St., 
York  City.     Circular  of  "Mack"  motor  trucks. 

General  Electric  Co.,  Schenectady,  N.  Y.  Circular 
descriptive  of  circular  coil  transformers  of  the  oil- 
insulatcil.    self-   or   water-cooled   type. 

American  Gage  Co.,  Dayton,  Ohio.  Circular 
descriptive  of  the  American  amplifying  gage, 
illustrating  applications  of  this  gage  on  flat  and 
cylindrical  work. 

Armstrong  Cork  Co.,  Pittsburg,  Pa.  Circular  treat- 
ing of  "Nonpareil"  insulating  brick  for  heat- 
treatlng  furnaces  and  ovens.  Copies  will  be  sent 
free  upon  request. 

Ross  Heater  &  Mfg.  Co.,  Inc.,  504  Mutual  Life 
Bldg.,    Buffalo,    N.    Y. 


Conway   &   Co.,    Cincinnati,    Ohio.      Catalogue   3-D 
Illustrating    and    describing   Conway    patent   friction 

clutches.        The     catalogue     shows     clearly     the     con- 
struction   of    the   clutches   both    by    halftone   must 
t ions   ami   line  engravings,   contains   tabulated   di 


data 


a  fourth  folder  deals  with    steel   stampings,   at  the  Buhl  Stamping  Co.,   Detroit, 

ion   will   be   in   operation    within 
Another  hot-tinning  installa- 
tion   for    tinning    steel    stampings    has    been    sold    to 
the    National    Enameling    &    Stamping    Co.,    of    Mil- 
waukee,  Wis. 

Independent    Pneumatic    Tool    Co.    has    leased    the 

entire    sixth     floor    in    the    Otis    Bldg.,    at    600    W. 

rcli  i  imi.iwi,,,  """     Jackson      Blvd.,      Chicago,      111.,      which      comprises 

miscCh.m'iL"'  nf  ion'' ''''a,,  ong'    the     ctatS     12'°00    T'"     ***    °f    "°°r     ^         Th6     ^^ 

Illustrated     are    solid     c.iupressi        ?.i,,i',,'  e      offi,('s   of   the   «>mi>any   will   be   located   in    the   new 

compression      clutches       " 'lit     '7,tch  '  P    Quarters.       John    D.    Hurley,    president,    states   that 

clutch  pulleys,  compression  sleeve  clutches   eSaSsioS    ""'  i  aemand,  .f"r  .  Pneumatic    tools    for    government 
clutches,  high-speed  clutches,  special  clamp  clutches.- £  shipbuilding   has   made   it   necessary    for 

and    one-revolution    dutches.  P  clulcn«B.#  the   company   to   seek   larger   quarters. 

Bowling  Green  Die  &  Tool  Co.,  Bowling  Green, 
Ohio,  was  formed  and  incorporated  July  26,  1918, 
for  the  purpose  of  manufacturing  high-grade  dies, 
tools,  jigs,  fixtures,  and  special  machinery.  The 
incorporators  are  Clyde  V.  Ursehel,  P.  M.  Davidson, 
Fred  W.  Uhlman,  L.  D.  Mercer,  Harry  Barron,  H. 
Swartz.  At  a  meeting  of  the 
Urshel  was  elected  president; 
W.  M.  Gray,  vice-president;  Philo  S.  Hankey,  secre- 
tary and  treasurer;  and  R.  L.  Swartz,  general 
manager. 

a'gleafle'ld    ■         ■"  and'"re.ayV  k  ^"whereve  J^X        ^"^    *nefumatic   fTo0'    ?°"   K1060  fi^er    Bldg 

motor-driven   molder,    which   is   made   in   two   sizes,    particular   type  of  apnan  ,ls  1^1       I    earh    anno,lnces   that   a    contract   has   been   let   and   work 

.„,,    „.{,„,"  J ,lJPa™tus   is   listed   on   only   one    started  on  the  erection  of  an  up-to-date  addition   to 
d    where   more    than   one    page   is    required, 

to   a   de- 


Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts 
burg.  Pa.  Catalogue  3-B,  dated  June,  1918  and 
superseding  catalogue  3-B,  dated  July,  1916,  eover- 
!,'!LS^  I"1"''"'  "ortable  a"<l  Precision  instruments, 
•immcter    shunts,    instrument    transformers,    and    rel 

lays.  The  catalogue,  which  covers  some  forty  large  FrW1  W"  umman'  ** 
pages  of  illustrations  and  description  relatin-  to  J'  RudolPn  and  R-  L- 
electrical     instruments,     contains     considerable"  »»     stockholders,  Clyde  V. 


lrcular    advertising     Ross    formntinn    roiot.no.    *~    - 

&s&?2F3srs:JS* surface  condensers  E?\ie7 >-  ^sj^^jtshk 

V.nnegut   Machine    Co..    Indianapolis.    I„d.       Cir-    differs   S£  Sv^e^Sonf^tff  tTSK 


6   by   4    inches   and   12   by  4   inches. 

Lambert  Machine  &  Engineering  Co.  Cleveland 
Ohio.  Circular  illustrating  and  giving  specifications 
for  the  Lambert  horizontal  boring  machine  for 
boring,   milling,    drilling,    and   tapping 


pas 


the    several    pages    necessary    are    confined 
scription   and  listing  of  one  type,   so  that  it  is  easy 
to    find    the    information    required    on    any    particular 
instrument  or  relay   in   the  catalogue. 


Sprague    Electric    Works    of    General    Electric    Co 


)ti        Union  Twist  Drill  Co.,  Athol,  Mass.     Catalogue  H 
in    entitled     "Book     of     Information     on     Twist     Drills' 


W.    34th    St.,     New    York    City.       Bulleti 
wing    applications   of   elec 
and  giving  specifications  for  the  various'sizes!    To°ls-"_  The  catalogue  iiiustratesTand  describes"the 


»     on    Twist     Drills, 
S,    showing    applications   of   electric    grab-bucket    Reamers,    Gear    and    Milling    Cutters,    and    Machine 


entire  line  of  the  Union  Twist  Drill  Co.'s  drills  and 

cutters.      It   comprises   368   pages,    5   by   7%    inches, 

and    is    handily    thumb-indexed    into    the    following 

■     Cutters,    high-power   milling    cutters,    ma- 


Electro-Stylograph  Co.,  1  Madison  Ave.,  New  York 
City.  Circular  illustrating  and  describing  the 
electro-stylograph,  an  apparatus  for  marking  tools, 
gages,  dies,  etc.,  by  the  application  of  the  electric 
current. 

Nice  Ball  Bearing  Co.,  30th  and  Nicetown  Lane 
pV.r-nsts   T^L^n^^^™*    !n^enVnL.VTw,sT^riU  ^^T   «*"¥  ^ 

saa^,sLSs,n' thr,,st  bau  *—'  ^  -r  --^nS?  z&sr&'&zz; 

a*  t  ■  «  \-  circular  grinding  machines,  form  cutter  grinders, 
s>t.  .Louis  Machine  Tool  Co.,  932  Loughborough  universal  cutter  and  reamer  grinders,  and  gagin<- 
Ave.,  1st.  Louis,  Mo.  Circular  illustrating  and  giv-  aml  testing  fixtures  of  various  kinds.  In  addition 
ing  specifications  for  the  complete  line  of  St.  Louis  to  the  regular  catalogue  information,  the  book  con- 
grinders.  Circular  of  St.  Louis  polishing  machines  talns  a  valuable  selection  of  tables  of  general  in- 
and  countershaft  brackets.  forest  and  application. 


its  Cleveland  plant,  which  is  planned  to  double  the 
present  output.  It  is  expected  that  work  will  be 
completed  on  the  building  about  November  1.  The 
necessary  equipment  has  been  ordered,  and,  it  is 
believed,  will  be  delivered  and  ready  for  installation 
by  the  time  the  building  is  completed,  so  that  the 
additional  production  contemplated  will  be  available 
very   soon  thereafter. 

Onondaga  Steel  Co.  Inc.,  Syracuse,,  N.  Y., 
specialist  in  the  manufacture  of  high-speed  steel 
converted  from  odds  and  ends  of  scrap  high-speed 
steel,  has  plans  under  way  for  erecting  four 
additional  buildings  on  its  property  in  the  extremity 


chine  tools  and  fixtures,   drills    reamers    arbors    and    aflt'ltlonal  buildings  on  its  property  in  the  extremity 
general    information.      The    machine    tool,    al^ihJ*    ot  Eastwood,   a  suburb  of  Syracuse.     The  structures 


tion.      The    machine    tools    described 
made     originally     for     convenient     and     rapid 
h   degree   of   accuracy 
's    factory,    and    com- 


TRADE  NOTES 


will  be  of  brick,  steel,  and  tile,  and  will  include 
office,  warehouse,  annealing  and  melting  buildings. 
The  company  has  just  completed  a  building  for  its 
rolling  mill  and  hammers  of  140  by  100  feet,  as 
well  as  a  boiler  house. 

Bound  Brook  Oil-less  Bearing  Co.,  Bound  Brook, 
N.  J.,  manufacturer  of  bushings,  bearings,  and 
washers,  has  made  an  arrangement  whereby  every 
employe  who  has  been  in  the  service  of  the  company 
for  three  months  is  insured  to  the  amount  of  $500, 
increasing  with  the  length  of  service,  and  payable 
at  his  death  to  whomsoever  he  may  direct  the  policy 
to  be  issued.  The  entire  expense  of  the  policy  is 
paid  by  the  company  and  applies  to  employes  of  the 
company's   three   plants,   one  of  which   is   located   at 


L.  S.  Starrett  Co.,  Athol,  Mass.  Circular  of 
Starrett  speed  indicators  equipped  with  new  rubber 
tips  for  pointed  and  hollow  centers,  which  remove 
the  jar  and  produce  a  stronger  frictional  contact 
between   the  shaft  and   the   instrument. 

Cincinnati  Planer  Co,,  Cincinnati,   Ohio    has  begun        J"  M'  Gilmour'   151  Lafayette  St.,  New  York  City,    Bound  Brook,  N.  J.,  and  two  at  Lincoln,  N.  J 
to    issue   a    monthly   shop -bulletin    for    its   employes    haS    recentlv    opened    a    shop   having    modern    equip- 
known   as    "Plane-ings."      The   paper   contains   news    ment  for  contract  work- 
notes  and  personals  relating  to  employes,  announce-        LaSalle    Tool    Co.,    LaSalle,    111  ,    announces    that 

ThTrncJr  awf    t0r  thC  /h0P'    D0t6S    0f    a    Patriotic    the  name  of  LaSalle  Ma<*'ne  &  Tool   Co     has  been 
character,   letters  from  former  employes  now  at  the    changed   to   the   name   given   above.      There   will   be 

'         -  no  changes  in  the  business  policies  of  the  company, 

logt   si   ottlTthre^  C?.ta-    „  ?ew  Process  SPecialty  C°'   ^  removed   from   the 

scribes  ^T^ST^JTS^  a^d  gives's^cT-    ^  ^^  ^  ^'  ^  ^  — *•  „ 

Mayer    Bros.    Co.,     131    W.    Rock    St.,    Mankato,  concrete,   two  stories  high,   60  by   195   feet. 
Minn.,    manufacturer    of    "Little    Giant"    hammers, 

tractors,    and    other    "Little    Giant"    products,    an-        American  Bronze  Corporation.  Berwyn,  Pa.,  maker 

nounces  that  the  company's  name  has  been  changed  of  non-gran   bearing   bronze,    celebrated   the   opening 

to    Little    Giant    Co.,    the    change    in    name    taking  of  its  new  plant  at  Berwyn  on  August  16.     The  new 

place  September  1.  plant  more   than  triples  the   former  capacity  of  the 

Turner  Machine  Co.,  Danbury,  Conn.,  manufacturer    «»£»*     *    *!*?*.',"*"»    ^^^J^ 


Hoskins  Mfg.  Co.,  459  Lawton  Ave.,  Detroit,  Mich., 
manufacturer  of  electric  furnaces,  has  let  contracts 
to  Hazelton  &  Clark  Co.  for  the  construction  of 
two  additional  factory  buildings.  One  of  these  is 
an  extension  to  the  foundry  and  is  of  the  brick 
and  steel  type,  60  by  185  feet.  This  building  will 
provide  increased  facilities  for  melting  alloys  used 
in  manufacturing  thermo-couples  and  as  resistance 
wires  in  electric  furnaces  and  other  electrically 
heated  devices.  The  other  building  will  be  used  for 
the  manufacture  of  electric  heat-treating  furnaces 
and     pyrometers.       This     building     is     of     reinforced 


tions  for  Landis  rotary  bolt   threading  die-heads. 

Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis. 
Folder  containing  information  on  electric  soldering 
irons  and  hand  tools.  Two  views  are  shown  of  the 
soldering  iron,  which  has  a  threaded  heating  core 
over  which  the  tip  is  secured.  A  new  automatic 
rack  a  six-inch  current-regulating  plate  for  provid- 
ing   temperature    control,    and    the    "Feed-through"    °*  the  Turner  turret  machines,  has  bought  the  plant    efl,,ln"ie"t    throughout,    and    is    planned    to    make    It 


switch   for  installation   on   the   heater   cord   are   also 
illustrated. 

Steel  City  Electric  Co.,   1207-1219  Columbus  Ave. 
Pittsburg,     Pa.         Catalogue     33,     illustrating 
products    made    by    the    Steel    City    Electric    Co 


the 


and  business  of  A.  D.  Quint,  of  Hartford,  Conn., 
manufacturer  of  turret  drilling  and  tapping  ma- 
chines. The  equipment  of  the  Quint  plant  is  being 
moved   to   Danbury,    Conn. 

Bock    Machine    Co.,     Cincinnati,     Ohio,     has    been 


possible  to  route  the  work  through  the  plant  so  as 
to  insure  a  maximum  output.  In  connection  with 
the  opening  of  the  new  plant,  a  system  of  war- 
worker's  badges  was  inaugurated  for  employes  who 
render  faithful  and  loyal  service,  bronze,  silver,  and 
old    badges    being    employed;    employes    who    have 


stir    hushin.ro      V,  k      t,-  -.-«.~«***v     w.,      uiu^iuimu,     \juiv,     nas     oeeu     goiu     uaugea     ueiug     euipioyeu;     employes     wim     nuvt 

'  iock-nnts    fivt,,   aSSt  bushl1ngs-.  car   conduit    purchased   from   Joseph   Bock   by  W.   H.   Morris  and    been   awarded   badges   are   entitled   to   cash   bonuses 


bushings,  lock-nuts,  fixture  stems,  bushing  adapte 
fixture  hangers,  conduit  benders,  switch  boxes' 
outlet  boxes  and  covers,  attachment  plugs,  insulator 
andPfittingSand     Xa"°US    0th"    electrical    «PPliances 


J.    T.    Rowell,    both    of   whom    were    formerly    with  The  officers  of  the  American  Bronze  Corporation  are 

the   Greaves-Klusman  Tool   Co.,   of  Cincinnati.     The  John    W.    Watson,    president    and   general    manager; 

concern,    under    the    new    management,    expects    to  Matthew   C.    Dittman,    vice-president   and   treasurer; 

build  a  line  of  machine  tools,  and  do  contract  work  and    Richard    A.    Watson,    secretary    and    production 

on    special    machinery.  manager. 
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Finishing  Fuse  Bodies  On  A 
Sensitive  Drilling  Machine 


This  tut  shows  our  No.  4  Tapping 
Head  and  Special  Die  Holder  for 
dieing  the   L.  H.  Thread. 


LH.TH  D 


FULL.  SIZE 


Cutting  spanner  slots,  Dieing  left  hand  thread, 
Counterboring  and  Facing  the  end,  Recessing 
for  the  thread  and  Tapping  two  size  threads 
on  a  Five  Spindle  Leland-Gif ford  Sensitive 
Drill  Unit. 

An  operator  on  each  spindle  and  two  girls 
handling  produce   600    Bodies    Per   Hour. 

Let  us  show  you. 
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First  of  a  Series  of  Articles  Describing  Principles  Involved  and  Procedure  Followed  in  Developing  ( it 
Systems  for  Interchangeable  Manufacture —Based  upon  Experience  of  Pratt  &  W  hitnc>  ( ^>. 
in  Furnishing  Gaging  Equipment  for  Small  Arms  and  1  lea\  y  ( )rdnance  \\  ork 

By   ERIKOBERG,   Editor  of  MACHINERY 


HEN  8  part  for  a  machine  or  device  is  made,  it 
must  be  measured  to  ascertain  that  it  is  of 
the  right  dimensions  for  fulfilling  the  purpose 
for  which  it  is  intended;  this  applies  equally 
whether  a  single  piece  ta  made  as  when  mak- 
ing a  special  machine,  or  whether  a  hundred 
thousand  pieces  are  made,  as  in  interchangeable  manufactur- 
ing. The  simplest  method  of  measuring  a  part  made  for  a 
specific  purpose  is  to  fit  it  to 
the  component  part  which  it  ^ 

is  to  engage  when  in  use. 
This  was  a  common  practice 
of  measuring  or  gaging  in  the 
early  development  of  the  ma- 
chine trade  and  is  still  used 
to  a  large  extent  In  repair 
work;  but,  in  manufacturing 
work,  this  method  has  been 
gradually  displaced  with  the 
introduction  of  interchange- 
able manufacturing.  The  next 
step  was  to  measure  the  part 
being  made  by  various  meas- 
uring devices — first  a  scale, 
and  later  micrometers  and 
protractors,  but  often  the  fit- 
ting of  each  piece  to  its  com- 
ponent part  was  still  required 
In  the  assembling  of  the 
mechanism.  Still  later,  as  in- 
terchangeable manufacturing 
became    more     highly     devel- 


The  manufacture  of  small  arms,  heavy  ordnance, 
and  munitions  of  war  in  general  has  emphasized  the 
importance  of  gaging  systems  and  the  adoption  of 
suitable  tolerances  in  a  more  forceful  manner  than 
has  ever  been  the  case  in  the  manufacture  of  ma- 
chines and  mechanisms  used  in  peaceful  pursuits. 
It  is  probable  that  the  Pratt  &  Whitney  Co..  Hartford. 
Conn.,  has  done  a  greater  pioneer  work  along  these 
lines  during  the  past  few  years  than  any  other  con- 
cern, and  the  record  of  the  experience  gained  by 
this  firm  in  the  making  of  complete  manufacturing 
and  gaging  equipment  for  rifle  and  heavy  ordnance 
manufacture  for  the  United  States.  Great  Britain. 
Australia,  Russia.  Spain.  Servia.  and  China,  as  here 
published  for  the  first  time,  will  prove  a  valuable  ad- 
dition to  the  technical  literature  of  the  present  day. 


oped,  gages  were  devised,  m 

to  so  accurately  determine  tl 

that,  after  the  parts  wei 

without   further  fitting. 

Principal  Groups  of  Men 

There  are  two  broad  group  In  one  of 

these  the  dimensions  mi 
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ufactured    parts     have     been 
made     to     agree      with      this 
dimension.      If     the     gage     is 
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1.     Illustration    showing    Moaning   of   Some    of   the    Terms    used   in 
Connection    with   Limit   System   of   dimensioning   Drawings 


provided  with  moans  for  measuring  the  maximum  and  the 
minimum  dimensions  to  which  a  given  piece  may  be  made  and 
yet  fulfill  the  function  for  which  it  is  intended,  it  is  known 
as  a  "limit  gage"  (sometimes  also  as  a  "tolerance  gage"),  be- 
cause it  is  the  means  of  determining  if  the  part  is  made 
within  the  predetermined  limits  set  for  it. 

Gaging-  and  Interchangeable 

Manufacturing-  — ^ — 

Generally    speaking,    there- 


tors  he  carefully  weighed  against  each  other,  if  it  is  cheaper 
in  throw  awaj  the  whole  or  a  group  <>(  the  mechanism  ami 
obtain  a  m-w  one,  rather  than  to  unduly  Increase  tin-  expense 

of  manufacture  by  aiming  at   the  high  d<-Kr<'<!  of  accuracy  thai 

is  required  for  absolute  Interchangeabillty,  then  the  refine 
miii (  required  for  such  Interchangeabillty  is  unwarranted,  As 
an  example  of  work  where  Interchangeable  manufacturing 
methods  arc  employed  largely  for  the  sake  <>f  assembling  may 
be  mentioned  the  case  of  simii  or  projectile  work,  where  many 
of  the  parts  arc  made  interchangeable  simply  in  order  to  faclll 
late  assembling,  because,  when  once  assembled,  they  will  not 
be  again  interchanged  with  other  parts  Sometimes  one  pari 
is  made  in  one  shop  and  other  parts  in  another  simp,  in  which 
case  accuracy  of  dimensions  is  necessary  in  order  that  these 
parts  later  may  be  properly  assembled  without  additional  cost 
in  titt Lng  the  parts  together. 

Interchangeabillty  between  Parts  Made  in  Different  Shops 

The  great  difficulty  of  obtaining  absolute  interchangeabillty 
between  products  made  in  two  different  shops  is  due  to  the 
fact  that  if  the  two  shops  work  entirely  independently,  they 
are  likely  to  use  different  locating  points,  different  tooling 
equipment,  different  machining  methods,  and  different  gages 
and  gaging  methods.  To  insure  interchangeabillty,  therefore, 
there  must  be  some  kind  of  cooperation,  so  that  similar  meth- 
ods are  used  in  the  two  plants. 

It  has  been  found  very  difficult  to  obtain  properly  inter- 
changeable work  when  two  plants  produce  the  same  mech- 
anism, unless  proper  precautions  are  taken  at  the  outset  to 
insure  interchangeability.  When  two  plants  are  to  manufac- 
ture the  same  mechanism,  the 


fore,  gages  are  instruments  to 
be  used  as  fixed  measuring 
devices,  and  consequently  each 
gage,  in  general,  can  be  ap- 
plied for  a  certain  purpose 
only;  hence,  gages  are  used 
only  in  interchangeable  man- 
ufacture; that  is,  in  cases 
'  where  a  number  of  similar 
parts  are  to  be  made,  all  of 
which  may  be  measured  by  ^^^^^^^^^^^^^^^^ 
the  same  gage  and  the  accu- 
racy of  which,  within  the  prescribed  limits,  may  thereby  be 
assured.  Gaging  systems  and  interchangeable  manufacturing 
are  so  closely  tied  together  that  it  would  be  impossible  to 
discuss  one  without  also  dealing  with  the  other.  The  main 
object  in  the  introduction  of  interchangeable  manufacturing 
was  to  reduce  costs  by  standardizing  the  manufacturing  opera- 
tions and  reducing  the  time  required  in  the  assembling  of  a 
mechanism.  A  secondary  advantage  was  thereby  gained,  how- 
ever; that  of  a  complete  interchange  of  parts  in  the  manufac- 
tured article.  Indeed,  in  many  instances,  this  last  advantage 
has  become  an  object  equally  important  with  the  reduction  of 
the  cost  in  the  assembling,  and  is  insisted  upon  in  the  manu- 
facture of  rifles  and  heavy  ordnance,  so  that  damaged  parts 
may  be  replaced  with  other  parts  without  fitting.  As  an  exam- 
ple of  the  reduction  of  cost  in  assembling,  due  to  the  adoption 
of  an  adequate  gaging  system,  it  may  be  mentioned  that  in 
one  case  the  cost  of  assembling  a  rifle  was  $2.50.  This  was  re- 
duced to  25  cents  by  the  adoption  of  a  new  tool  and  gage 
equipment,  and  resulted  in  the  scrapping  of  the  former  tool 
and  gage  equipment  valued  at  $80,000. 

How  Far  Should  Interchangeability  be  Carried? 

Interchangeability  is  sometimes  carried  too  far.  Where  the 
object  sought  is  merely  to  facilitate  assembling,  any  further 
refinement  to  insure  absolute  interchangeability  involves  use- 
less expense.  Very  few  mechanisms,  in  fact,  are  absolutely 
interchangeable.  Even  in  rifle  manufacture  there  are  a  few 
parts  where  matching  of  the  parts  is  permissible,  this  prac- 
tice being  known  as  "selective  assembling."  It  is,  therefore, 
nec?ssary  that  proper  judgment  be  used  in  determining  upon 
the  importance  of  interchangeability,  and  that  the  various  fac- 


As  an  example  of  one  of  the  most  complete  systems  of 
gaging  that  have  been  worked  out  may  be  mentioned  that 
for  the  manufacture  of  modern  rifles.  A  modern  rifle  has 
from  60  to  125  parts,  according  to  its  design,  and  requires 
about  700  machining  operations  for  its  completion.  For  this 
work,  not  less  than  1750  working  gages  are  required.  An 
equal  number  of  inspection  gages  are  used,  and  for  every 
inspection  gage  there  is  one  reference  gage,  so  that  alto- 
gether there  are,  in  one  set,  5250  gages. 


most  certain  method  of  in- 
suring interchangeability  is 
to  make  sure  that  the  locat- 
ing and  gaging  points  em- 
ployed in  the  machining  of 
the  parts  in  both  plants  are 
the  same.  The  details  of  the 
machining  methods  and,  to 
some  extent,  the  tools  may 
vary,  but  the  locating  points 
and  the  gages  ought  to  be 
identical;  otherwise  it  is  al- 
^^^ZI^^I^^^ZZZ^^^^^      most   certain    that    the    parts 

will  not  exactly  interchange. 
The  modern  gaging  system  using  fixed  caliper  gages  is  said 
to  have  been  introduced  into  the  United  States  by  John 
Richards,  who  inaugurated  this  system  in  the  plant  of  the 
present  John  M.  Rogers  Works,  Gloucester  City,  N.  J.,  in  1865. 
As  the  methods  of  interchangeable  manufacturing  developed, 
these  gages,  instead  of  having  one  fixed  dimension,  were  pro- 
vided with  means  for  measuring  two  dimensions,  the  maximum 
and  the  minimum  measurements  between  which  the  work 
must  come.  This1  was  the  origin  of  the  modern  limit  gage 
in  use  today. 


0.CGl  =  /2  INITIAL  CLEARANCE 

%  OF   LARGEST  POSSIBLE  CLEARANCE 


Fig.    2.     Illustration    indicating    Meaning   of   Initial    Clearance  ' 
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Definitions  of  Terms  Used  In  dttfflnff  unci  Interchnnk'eitble 
Manufacturing 

Much  confusion  la  caused  by  a  misunderstanding  Of  tin- 
terms  used  in  connection  with  gaging  and  Interchangeable 
manufacturing,  and  often  disputes  and  disagreements  occur 
simply  because  terms  are  differently  Interpreted  by  different 
men.  The  terms  that  will  be  employed  in  the  following  will, 
therefore,  be  defined  at  the  OUtaet,  so  as  to  prevent  any  pos- 
sible misunderstanding.  These  terms  are  "tolerance,"  "limit," 
"maximum  metal  dimension,"  "clearance,"  and  "initial  i 
ance." 

Tolerance — Tolerance  is  the  permissible  variation  in  a  given 
dimension  of  a  part.  For  example,  if  it  is  permissible  to  make 
a  part  with  a  diameter  anywhere  between  0.9%  inch  and  1.000 
inch,  then  the  tolerance  is  0.004  inch. 

Limit — The  limits  are  the  maximum  and  minimum  dimen- 
sions of  a  piece.  For  example,  when  the  tolerance  is  0.004  Inch, 
as  in  the  case  referred  to  above,  the  maximum  limit,  is  1.000 
inch  and  the  minimum  limit  is  0.996  Inch. 

Maximum  Metal  Dimension — The  maximum  metal  dimension 
is  the  dimension  which  is  equal  to  the  limit  at  which  the  part 
contains  the  most  amount  of  metal;  hence,  in  the  case  of  a 
shaft,  the  maximum  metal  dimension  is  the  maximum  limit; 
in  the  case  of  a  hole,  however,  the  maximum  metal  dimension 
is  the  minimum  limit,  as  there  is  more  metal  in  the  part 
the  smaller  the  hole;  to  enlarge  the  hole,  of  course,  metal 
has  to  be  removed.  (See  A  and  B,  Fig.  1.)  In  the  case  of 
shafts  and  holes,  it  is  very  simple  to  determine  which  is  the 
maximum     metal     dimension. 


but  there  are  cases  where  it 
is  somewhat  difficult  to  say 
definitely  which  is  the  maxi- 
mum metal  dimension  unless 
the  conditions  are  carefully 
analyzed. 

Clearance — Clearance  is  the 
difference  in  dimensions  be- 
tween two  component  parts 
which  are  assembled  together, 
and  is  provided  either  to  pre- 
vent interference,  to  produce 
a  certain  fit,  or  to  provide  for 
lubrication.  Z^^ZZZZ^^^^^^^^Z^^^^^ 

In itial  Clearance — I  n  i  t  i  a  1 
clearance  is  the  difference  between  the  maximum  metal  dimen- 
sions of  two  component  parts  that  are  assembled  together. 
If,  for  example,  as  at  C  in  Fig.  1,  the  maximum  metal  dimen- 
sion of  the  hole  is  1.000  inch  and  of  the  shaft  0.998  inch,  then 
the  initial  clearance  is  0.002  inch.  In  Fig.  2,  the  tolerance  for 
the  shaft  is  0.003  inch,  and  for  the  hole  0.002  inch,  which 
makes  the  limits  for  the  shaft  0.995  inch  and  0.998  inch,  and 
the  limits  for  the  hole  1.000  inch  and  1.002  inch.  By  studying 
these  figures  in  combination  with  the  drawing,  it  will  be  seen 
that  while  the  initial  clearance  is  only  0.002  inch,  the  actual 


Interchangeability  is  sometimes  carried  too  far.  Where 
the  object  sought  is  merely  to  facilitate  assembling,  any 
further  refinement  to  insure  absolute  interchangeability  in- 
volves useless  expense.  Very  few  mechanisms,  in  fact,  are 
absolutely  interchangeable.  Even  in  rifle  manufacture  there 
are  a  few  cases  where  matching  of  the  parts  is  permissible, 
this  practice  being  known  as  "selective  assembling."  It  is, 
therefore,  necessary  that  proper  judgment  be  used  in  deter- 
mining upon  the  importance  of  interchangeability,  and  that 
the   various  factors   be   carefully   weighed   against   each   other. 
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Fig.   3.     Diagrammatic   Illustration  showing  Differences   between   Working 
and   Inspection   Gages,    and   Tolerances  on   these   Gages 


Fie.    *•     Difference    between    Inspection    and    Working   Snap    Gagr> 

clearance  between  the  two  pan-,  if  the  shaft  should  happen 

to   be   mad.-   to   the   minimum   limit    and   the   bole   to   the   maxi- 
mum limit,  might  be  1.002  Inch. 

From  this  it  is  dear  that  the  U   to 

the  difference  between  the  maximum  i 

the    total    clear. m«e    may    Include,    in    addition.    I 

so  as  to  become  the  difference  between  thi 
dimensions  of  both  ; 

There  are  a  number  of  Other  tei  re  frequently 

that    relate   to   the   same   dimensions  as   those 
such   as  "working   tolerance,"   "permissible   tolerance."   "r- 
sary    tolerance,"    "high    limit."    "low    limit,"    "working    i 
ance."    "allowance,"    and    "working    allowance"      Tl. 
these  terms  tends  to  produce  contusion  and  should.  I 
be  discouraged.     The  expression  "a  limit  of  0.001   Inch"  U 

objectionable    and    should    not 
— — -— — -^— -^ — —      be  employed.     It  is 

because  tolerance  is  meant  in- 

ul    of   limit;    and    it    is 
definite   In    that   it    giv. 

indication  of  whether  a 
ance  above  or  below  standard 
size  is  meant.  The  • 
may  mean  a  tolerance  I  I  0  ""1 
Inch  above  standard  size;  it 
may  also  mean  0.001  inch  be- 
low    standard     size;     and     it 

might  possibly  mean 

tolerance    of    0.0006    OT 
^^^^— ZZZZZZZZZZZZZZZZZ       mcn    above    and    be]. ■>. 

ard  size.     The  most  Import 
thing  with  regard  to  the  expressions  defined  and   their   a 
to  employ   them  only   when   they  mean   actually   the  dimeo 
for  which  they  are  used,  and  express  definitely,  without  any 
doubt,  the  meaning  that  is  to  be  conveyed. 

Classification  of  Ua*res  According  to  Their 

With  regard  to  the  use  to  which   gages  are  put    in  the 
and  Inspection  rooms    three  different  kinds 
working  gages,  inspect:,  n  gages,  and  refer« 

also  known  as  "check  mu   B."     AS  the  name  implies,  the  work- 
ing gages  are  used   by   the  workmen  at   the  hem  h  or  machine 
in  gaging  the  work  as  it  is  being  made.    The  Inspection  i 
are,  of  course,  used  by  the  inspectors  in  checking  ' 
to    determine    if    it    has    been    properly    made    to    thl 
dimensions.     The  reference  gages  are  v. 

ing  the  Inspection  gages  from  time  to  time,  to  i  that 

they   have  not    become  unsuitable,   through   wear  or 
for  the  use  for  which  they  are  intended. 

Inspection  t^nres 
The  Inspection  gages  are  usually  made  with  minimum 
maximum    limits,    corresponding    to    the    1;  •  :i    OB    the 

drawing  of  the  piece  for  which  they  are  used.  While  in  Un- 
making Of  small  arms  there  are  usually  inspection  gages  for 
inspecting  the  work  after  every  operation,  such  detailed  in- 
Bpection    is   not   generally  employed    In    Inti  lbl«   manu- 

facture. As  a  rule,  In  the  making  of  small  parts,  it  is  not 
common  practice  to  inspect   after  every  operation,  but  only  at 

n  points  during  the  process  of  manufacture;  as.  for  • 
pie,  when  the  parts  leave  one  department  to  pass  into  another, 
or  before  a  locating  or  working  point  on  the  piece  being  made 
is    removed.      Generally,    therefore,    the    inspection    gages    are 
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(ewer  In  number  than  the 
working  gages,  as  this  lacili 
tatea  rapid  Inspection,  is  gen 

crally    BUfflcienl     for    a    satis 

factor]  check,  and  lowers  the 
cost  of  the  product  by  decreas 
ing  tin-  cosl  o!'  gages  and  of 
Inspection.  Sometimes  one  of 
the  Inspection  gages  may  con 
tain  tiit-  gaging  Bizes  of  sev- 
eral working  gages;  in  whicb 
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Fig.  5.     Mothod  of  giving  Information  relating  to  Tolorancos  on  Gago  Lists 


Case  il  is  preferable,  if  possible.  tO  have  them  so  made  that 
they  could  be  applied  alter  each  operation  in  instances  when 
this  becomes  desirablo. 

Tolerances  in  the  Qaffes  Themselves 

By  having  the  maximum  and  minimum  limits  of  the  work 
duplicated  in  the  gage,  it  becomes  possible  to  determine  quickly 
and  accurately  if  the  work'  is  made  within  predetermined  lim- 
its. It  is  evident,  of  course,  that  the  gage  dimensions  them- 
selves can  be  accurate  only  within  certain  limits,  as  it  would 
not  be  practicable  to  make  gages  for  interchangeable  manufac- 
turing that  would  be  absolutely  to  the  required  dimensions. 
The  general  practice,  therefore,  is  to  make  sure  that  the  maxi- 
mum size  of  the  gage  is  not  larger  than  the  maximum  limit  on 
the  work  and  that  the  minimum  size  of  the  gage  is  not  smaller 
than  the  minimum  limit,  and,  furthermore,  that  the  errors 
from  these  dimensions  do  not  exceed,  as  a  rule,  0.0002  inch. 
This  applies  to  ordinary  inspection  gages  of  various  types,  for 
interchangeable  manufacture,  but,  of  course,  it  does  not  apply 
to  so-called  "standard"  master  plug  and  ring  gages  which  are 
supposed  to  be  accurate  within  less  than  0.00005  inch,  the  ob- 
ject of  these  gages  being  to  provide  an  actual  standard  of 
measurement  for  setting  micrometers,  originating  dimensions, 
etc.  There  is,  however,  no  definite  standard  with  regard  to  the 
tolerance  that  may  be  permitted  on  the  working  and  inspection 
gages  used  in  interchangeable  manufacture,  as  these  tolerances 
will  naturally  depend,  to  some  extent,  upon  the  conditions,  and 
upon  the  amount  of  tolerance  in  the  work  itself.  For  example, 
if  the  tolerance  in  the  work  is  0.010  inch,  it  is  evident  that  the 
gage  need  not  be  made  as  accurate  as  when  the  tolerance  is 
only  0.001  inch. 

Generally,  a  tolerance  on  the  gages  amounting  to  10  per 
cent  of  the  tolerance  on  the  work  is  allowable.  For  example, 
if  the  tolerance  on  the  work  is  0.004  inch,  the  tolerance  on  the 
maximum  gage  would  be  0.0004  inch,  and  an  equal  amount  on 
the  minimum  gage.  As  will  be  explained  in  a  following  para- 
graph, working  gages  are  made  10  per  cent  of  the  toler- 
ance inside  of  the  inspection  gage  and  drawing  dimensions; 
hence,    a    tolerance    of    10    per    cent    on    the    inspection    gage 


would  bring  the  minimum 
permissible  dimension  of  the 
maximum  limit  gage  down  to 
the  same  size  as  the  maxi 
mum  dimension  of  the  work- 
ing gage,  which  is  permissi- 
ble. The  working  gage,  in 
turn,  would  have  a  similar 
tolerance,  but,  of  course,  the 
tolerance  would  have  to  be  in 
a  direction  that  would  not 
This  condition 


overlap  the  tolerance   in   the   inspection  gage, 
is  illustrated  graphically  at.  n  in  Fig.  3. 

Locating  pins  on  working  and  inspection  gages  should  be 
made  at  least  0.0002  inch  smaller  than  the  minimum  size  of 
the  hole  in  the  component  part  for  which  the  gage  is  used. 
In  the  case  of  reference  gages,  however,  this  is  not  required, 
as  here  the  locating  pins  may  be  made  to  fit  the  corresponding 
working  and  inspection  gages  as  closely  as  possible. 

Working-  Gag-es 

In  the  case  of  interchangeable  manufacture,  working  gages 
should  be  provided  for  every  operation,  and  each  operator 
should  have  his  own  working  gage.  These  working  gages  are 
usually  limit  gages  provided  with  the  maximum  and  the  mini- 
mum gage  sizes,  and,  when  practicable,  as  in  the  case  of  a 
snap  gage,  also  with  the  mean  dimension.  It  is  believed  by 
many  that,  by  having  the  mean  dimension  in  the  gage  in 
addition  to  the  maximum  and  minimum  dimensions,  it  is 
easier  for  the  workman  to  keep  within  the  required  limits, 
as  he  will  try  to  work  to  the  mean  dimension,  and  in  that  way 
be  certain  to  adhere  to  the  predetermined  tolerance.  In  the 
case  of  a  snap  gage,  for  example,  having  the  mean  dimension, 
there  will  be  three  steps  on  the  gage,  as  indicated  at  G  in 
Fig.  4.  The  mean  dimension  in  the  working  gage  is  particu- 
larly useful  when  the  part  is  machined  by  adjustable  tools  or 
by  methods  where  the  workman  can  make  independent  ad- 
justments, as  in  that  case  it  is  claimed  that,  by  setting  the 
tools  to  the  mean  dimension,  there  is  less  likelihood  of  the 
piece  not  being  between  the  maximum  and  minimum  dimen- 
sions than  would  be  the  case  if  there  were  no  mean  dimension 
to  which  the  tools  could  be  set;  in  fact,  it  is  only  for  condi- 
tions of  this  kind  that  the  mean  dimension  is  of  any  real 
value  in  a  gage.  If  the  tool  were  a  solid  reamer,  for  example, 
it  is  evident  that  the  mean  step  on  the  gage  would  be  of  no 
value.  The  mean  size  is  always  omitted  on  inspection  and 
reference  gages. 

The  working  gages  are  not  made  to  the  limits  indicated  on 
the  drawing  or  to  the  size  to  which  the  inspection  gages  are 
made,   but   the  minimum   size  of  the  working  gage   is  made 


Fig.   6.     Functional  Inspection  Gage   for  testing  Sights   of  Rifle  in  Relation   to   Bore 
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10  per  cent  of  the  tolerance 
larger  than  the  minimum  size 
of  the  inspection  gage,  and 
the  maximum  size  of  the 
working  gage  is  made  10  per 
cent  of  the  tolerance  smaller 
than  the  maximum  size  of  the 
inspection  gage,  as  shown  dia- 
grammatically  at  A,  Fig.  :;. 
An  example  will  more  clearly 
explain  this:  Assume  that 
the  tolerance  for  the  diam- 
eter of  a  shaft  is  0.005  inch 
and  that  the  minimum  dimen- 
sion, as  stated  on  the  draw- 
ing, is  1.000  inch,  the  maxi- 
mum dimension  then  being 
1.005  inch.  The  inspection 
gage  will  then  also  have  a 
minimum  dimension  of  1.000 
inch  and  a  maximum  dimen- 
sion of  1.005  inch.  (See  Fig. 
4,  at  A.)  The  working  gage, 
however,  will  have  a  minimum  dimension  of  10  per  cent  of  the 
tolerance  (that  is,  10  per  cent  of  0.005  inch)  added  to  the 
minimum  dimension  of  the  inspection  gage.  Ten  per  cent 
of  the  tolerance  is  0.0005  inch;  hence,  the  minimum  dimension 
of  the  working  gage  will  be  1.0005  inch.  The  maximum  dimen- 
sion of  the  working  gage  will  be  10  per  cent  less  than  the 
maximum  dimension  of  the  inspection  gage,  and  will,  there- 
fore, be  1.0045  inch.  (See  Fig.  4,  at  B) .  If  the  working  gage 
is  also  made  to  measure  the  mean  dimension,  it  will  have  a 
step,  in  the  case  of  a  snap  gage,  equal  to  1.0025  inch,  which 
is  the  mean  dimension  between  the  minimum  1.0005  inch  and 
the  maximum  1.0045  inch.     (See  Fig.  4,  at  C.) 

The  object  of  not  making  the  working  gages  and  the  inspec- 
tion gages  alike,  but  making  the  working  gage  to  a  smaller 
tolerance  than  that  allowed  in  the  inspection  gage,  is  to  make 
sure  that  all  pieces  passing  the  working  gages  will  also  pass 
the  inspection  gages.  This  eliminates  disputes  and  misunder- 
standings between  the  inspection  department  and  the  shop, 
as  it  is  quite  certain  that  if  a  piece  does  not  pass  the  inspec- 
tion gages  it  has  either  been  gaged  carelessly  in  the  shop 
and  does  not  pass  the  working  gages,  or  the  working  gage  is 
so  worn  that  it  should  be  replaced.  When  the  inspection  and 
working  gages  are  made  alike,  there  are  frequent  disputes  as 
to  the  justification  of  the  inspection  department  in  rejecting 
work.  The  working  gages  may  wear  more  than  the  inspection 
gages,  and,  therefore,  work  that  would  pass  the  working  gages 
as  being  correct  would  not  pass  the  inspection  gages,  if  the 
two  were  originally  made  alike.  It  would  be  slightly  cheaper 
to  make  the  working  gages  and  the  inspection  gages  to  the 
same  dimensions,  but  the  saving,  in  most  cases,  is  too  small,  as 
compared  with  the  advantages  gained  by  having  working  gages 


Fig.   7.     Example  of   a  Set  of   Working.   Inspection,   and   Reference   Gage* 
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ding     paragraph, 
ence  gages  arc  not   provided  for  the  working  gages,  due  to 
fact  that   it   would   require  a  separate  set  of   referej. 
which  is  unnecessary  and  which  would  merely  invoh  • 
tional  expense,  which   is  not  warranted  by  the  onts. 

Working  gages  may  be  checked  from  the  reference  ga^ 
the  inspection  gage  by  comparative  measurements,  using  ordi- 
nary shop  measuring  tools.     For  similar  re 
gage  for  the  "Not  Go"  inspection  gage  is  frequenth 
as  the  "Go"  gage,  which  checks  the  maximum   metal   d 
sion,  is  the  more  important  one.    Reference  gage  rally 

made  the  reverse  or  opposite  to  the  inspection  gages;   th 
female  reference  gages  are  made  for  male  Ins]  -ages, 

and  vice  versa.     As  a  rule,  it  is  best  to  make  the  ref< 
gages  so  that  they  fit  the  gaging  and  locating  surfaces  oi 
inspection   gage   to   the   same   extent   that   the    work    fits   the 
inspection  gage.     In  this  way,  wear  of  the  gage  is  more  e 
detected.     It  is  not  customary,  however,  to  make  a  ring  gage 
as  a  reference  gage  for  a  plug  inspection  gage,  but  a  snap  gage 
is   used   instead.     The   reference   gage   for   a   snap    inspection 
gage,  again,  is  usually  a  cylindrical  plug  gage,  not  a  flat  plug 
gage.     By  a  flat  plug  gage  is  meant  a  plug  gage  that   is  rec- 
tangular in   cross-section. 

While  it  is  the  general  practice  to  make  reference  gages 
site  to  the  inspection  gages,  that  is,  using  a  male 
gage  for  a  female  inspection  gage,  and  vice  versa,  this  is  Dot 
always  the  case.     It  is,  for  example,  most  convenient  to  com- 
pare   a   plug   gage    with    another    plug   gage,    and    this    holds 
true  especially  with   thread  gages,  because  it  is  much   > 
to   compare   the   diameters   of   a   plug   thread    gage    with    an- 
other   plug    thread    gage    than    to    do    the    Checking 
ring    gage. 


^SJJ^K                 ^jjfr                                                          
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Fig.  8.     Same  Gage  as  shown  in  Fig.  6,   with  Rifle  shown  in  Position  in  Gage,   indicating   how   Gages  of  this   Type   are  used 
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wiiiic  ■  reference  gage  for  a  snap  gage  will  aave  both  maxl 
liuiin  ami  minimum  limits,  the  general  practice  is  to  make 
onlj  one  reference  gage  for  contour  gages,  flush  pin  gages,  ami 
similar  types,  lu  order  to  minimize  the  expense.    The  reference 

K;ikc   in   thai    case  OUghl    tO   !»'   made  to  < orrespoml    to   the  basic 

or,  generally  speaking,  to  the  maximum  metal  dimension  on 
the  drawing  of  the  component  pari   tor  which  the  gages  are 

used.  The  gage  list  thai  is  provided  with  the  complete  set 
of  gages  should  mention  for  which  limit   the  reference  gage 

is  made  and  should  contain  a  statement  Of  the  tolerances,  so 
thai    the   inspector  of   the  Kages   may    test    the  oilier   limit    also. 

using  ordinary  shop  measuring  tools.    The  gage  list  with  this 

Information    would    appear   as    ill    Fig.   5. 

The  MurkiiiM'  <'l  Gu^es 
There  are   three  different    ways  in    which    the    maximum    and 

minimum  limits  or  maximum  and  minimum  sizes  of  gages 
may  he  marked.  In  the  case  of  a  plug  gage,  for  example,  the 
larger  end  may  he  marked  either  "max."  (maximum),  "high" 
"  +  "  (plus),  or  "Not  Go,"  while  the  small  end  would  be  marked 
•inin."  (minimum),  "low,"  " — '  (minus),  or  "Go."  In  the 
case  of  a  snap  gage,  the  maximum  dimension  would  be  marked 
•max.."  "high,"  "  +  ,"  or  "Go,"  and  the  minimum,  "min.." 
"low."  "— ,"  or  "Not  Go."   The 

m  a  r  king  s   "max.,"   "min.,"      — — ^ — ^— ^— ^— 
"high,"  and  "low"  refer  to  the 
dimension     itself,     while     the 
markings  "Go"  and  "Not  Go" 
refer  to  the  use  of  the  gage. 

The  Pratt  &  Whitney  Co.'s 
practice,  at  the  present  time, 
is  to  mark  the  words  "maxi- 
mum" and  "minimum,"  gen- 
erally abbreviated  "max."  and 
"min.,"  to  indicate  the  part 
of  the  gage  that  measures  the 
maximum  and  minimum  di- 
mensions. It  niay,  however, 
be  preferable,  especially  in 
the  case  of  plug  and  snap 
gages,  to  use  the  expressions 
"Go"  and  "Not  Go"  when  the 
gages  are  used  by  unskilled 
labor,  as  to  them  the  latter 
terms  are  more  definite  and 
expressive.  When  gages  are 
marked  "max."  and  "min.,"  it 
is  evident  that  in  the  case  of 

a   plug  gage   tried   in   a  hole      ^^^^^^^^Z^^^^i^Z 
the  "min."  size  will  pass  into 

the  hole  while  the  "max."  size  will  not  enter.  When  trying  a 
shaft  with  a  snap  gage,  however,  the  conditions  are  reversed. 
The  "max."  size  will  pass  over  the  shaft,  while  the  "min."  size 
will  not.  Were  the  gages  marked  "Go"  and  "Not  Go,"  the 
meaning  of  these  words  would,  in  both  cases,  be  the  same. 
That  part  of  a  gage  marked  "Go"  would  pass  over  or  into  the 
work,  while  the  part  marked  "Not  Go"  would  not  pass  over 
or  into  the  work." 

Working  and  inspection  double-ended  plug  gages  should 
have  the  "Go"  end  longer  than  the  "Not  Go"  end.  Working 
and  inspection  double-ended  snap  gages  should  have  the  "Go" 
end  rounded  to  a  radius  of  about  1/8  inch,  while  the  "Not  Go" 
end  should  be  beveled  for  a  distance  of  about  1/8  inch.  This 
makes  it  possible  to  see  at  a  glance  which  is  the  "Go"  and 
which  the  "Not  Go"  end. 

In  marking  the  sizes  on  gages,  the  marking,  when  expressed 
in  inches,  should  always  be  carried  to  at  least  three  decimals, 
whether  the  last  decimal  is  a  0  or  not;  for  example,  0.370  and 
0.200,  etc.  When  the  exact  size  requires  more  than  three  deci- 
mals, as,  for  example,  0.5798,  the  required  number  of  decimals 
should,  of  course,  be  stamped  on  the  gage. 

When  the  size  is  expressed  in  millimeters,  the  marking 
should  be  carried  to  at  least  two  decimals.  For  example,  6.00 
and  7.40;  and  if  more  than  two  decimals  are  required  to  ex- 
press the  exact  size,  the  required  number  of  decimals  will, 
of  course,  be  given,  as  3.715. 


Bhumplfl  <>f  a  Sat  of  (insert 

Pig,  7  shows  a  set  of  gages  ior  a  pari  of  a  rifle,  exemplifying 

I  he  working,  inspection,  ami  reference  gages  used  in  a  simple 
case.  At  I  is  shown  the  working  Ka^e  which  is  here  provided 
with  three  steps  maximum,  mean,  ami  minimum.  The  cor 
responding  inspection  ^ak'e  is  shown  at  II.  This  is  provided 
only  with  a  ma  \  i  m  u  m  ami  a  minimum  dimension,  as  Inspec 
lion    gages    arc    never    provided    with    mean    dimensions.      The 

corresponding  reference  Ka^c  is  shown  at  0.    This  is  a  plug 

Ka>;e  having  at  one  end  the  maximum  and  at  the  other  the 
minimum  dimension  used  for  checking  the  corresponding 
dimensions  in  inspection  gage  II.  At  J>  is  shown  the  reference 
gage  used  for  checking  the  circular  portion  of  I  lie  inspection 
gage  E,  and  at  /-'  the  reference  gage  for  the  snap  jjage  <!.  In 
this  case,  the  working  gage  is  provided  at  1  with  two  steps  for 
the  maximum  and  minimum  limits,  while  at  II  is  shown  the 
mean  step,  this  construction  being  used  to  make  unnecessary 
so  deep  a  slot  as  would  be  required  if  all  three  steps  were 
located  in  one  slot.  It  may  be  mentioned  in  this  connection 
that  when  plug  gages  such  as  are  shown  at  C  are  used  for 
reference  gages  only,  the  two  ends  of  the  gage  are  made  of 
equal  length. 


It  is  generally  assumed  by  those  who  have  had  no  direct 
experience  in  devising  gaging  systems  for  interchangeable 
work  that  a  draftsman  of  fair  experience  and  some  knowledge 
of  shop  methods  can  give  proper  tolerances  or  limits  when 
working  out  the  detail  drawings,  so  that  the  tool  and  gage 
designer  afterward  simply  have  to  work  to  these  tolerances 
or  limits  in  the  designing  of  the  tools  and  gages.  It  should 
be  pointed  out  definitely,  however,  that  there  is  no  engineer 
or  designer — let  alone  any  ordinary  draftsman — who  is  capa- 
ble, at  the  time  the  first  detail  drawings  are  made,  of  dimen- 
sioning with  the  proper  tolerances  and  limits  for  efficient  inter- 
changeable manufacture  any  mechanism  that  is  at  all  com- 
plicated. He  may  be  capable  of  so  setting  the  limits  that 
the  mechanism  would  function  properly,  but  if  the  tool  and 
gage  designer  were  to  follow  the  dimensions  given  without 
deviation,  it  might  lead  to  complicated  and  impractical  ma- 
chining and  tooling  methods,  and  would  probably  increase 
the  cost  of  manufacture  beyond  all  reasonable  limits.  This 
has  been  proved  time  and  again  in  ordnance  and  small  arms 
work,  and  is  not  a  theory,  but  a  statement  based  definitely 
upon  practical   experience. 


Functional  Inspection  Gag-es 

In  addition  to  the  regular 
inspection  gages,  use  is  fre- 
quently made  of  what  is 
known  as  a  "functional"  in- 
spection gage,  which  is  useful 
for  testing  to  see  whether 
one  or  more  pieces  in  a 
mechanism  will  actually  func- 
tion as  required  when  assem- 
bled in  the  completed  mech- 
anism. Such  functional  gages 
consist  often  of  a  mechanism 
that  almost  duplicates  the 
mechanism  in  which  the  part 
is  finally  to  be  used.  Some- 
times, however,  they  may  con- 
sist of  a  testing  mechanism 
built  into  a  frame  in  which 
provisions  are  made  for  plac- 
ing the  object  to  be  tested. 
An  example  of  such  a  func- 
tional gage  is  shown  in  Fig.  6. 
this  gage  being  used  for  test- 
Z^^H^^^^ZZZm^^^^i^l      ing   the   sights    of   a   rifle    in 

relation  to  the  bore.  In  Fig.  8, 
the  rifle  is  shown  in  position  in  the  gage,  indicating  how  gages 
of  this  type  are  used.  Below  the  gage  are  shown  dummy  cart- 
ridges, which  are  used  for  testing  the  length  of  the  cart- 
ridge chamber  with  relation  to  the  end  of  the  bolt.  The 
bar  shown  beneath  the  gage  in  both  Figs.  6  and  8  is  the  refer- 
ence gage. 

In  the  case  of  large  guns,  functional  gages  are  a  practical 
necessity  on  the  score  of  economy,  as  otherwise  large  'gages 
in  great  numbers  would  be  required,  and  these  gages  would 
be  more  expensive  than  a  functional  gage.  In  this  case,  the 
gun  mechanism  is  generally  duplicated  in  every  detail  and 
the  parts  to  be  tested  are  inserted  into  the  mechanism  in  place 
of  the  master  part.  This  shows  immediately  whether  or  not 
the  part  will  function  as  required.  Gages  of  this  type  are 
especially  useful  when  employed  for  final  inspection  by  cus- 
tomers who  merely  want  to  know  that  the  mechanism  func- 
tions properly  and  who  are  not  concerned  with  the  details  of 
the  dimensions  of  each  part. 

In  rifle  manufacture,  a  dummy  rifle  or  model  is  generally 
supplied  to  the  makers  of  the  equipment  for  producing  the 
rifles.  This  dummy  rifle  is,  in  reality,  also  a  functional  gage, 
which  may  be  used  in  exceptional  instances  by  a  chief  in- 
spector in  order  to  settle  a  dispute  as  to  the  accuracy  of  the 
parts  made.  It  is  evident  that  if  a  part  would  not  fit  properly 
into  this  model  rifle  (or  functional  gage),  it  would  have  to 
be    rejected. 
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Fig.    9.     Example    of   a   Sot    of   Operation    Shoots    for    Rifle    Trigger 
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(Miissiiu-iitioi)  >>r  Oaves  m  Regmrds  Design  and  0  instruction 
Considered    with    regard    to   their   design    or   construction, 
in. iv  be  divided  Into  plug  and  i  -,  snap  gages, 

proflli  Bush  pin  gages,  and  star  gages,  etc     The  plug 

and  ring  gages  may,  in  turn,  be  either  plain  or  threaded,  and 
iiu-  plug  gage  ma)  !)«•  either  cylindrical  or  Bat.  The  snap 
.  may  be  s.»iiii  or  adjustable,  and  may  be  of  either  the  one 
piece  or  the  built-up  type.  The  profile  gages  may  be  either 
templets,  receiving  dial  contour  gages.    The  receh 

in).;  gage,  in  i urn.  ma\  be  either  solid  or  used  with  a  max! 
mum  or  minimum  feeler  plug  gage.  i>iai  gages  may  be  either 
dial  contour  gages  or  lever-indicator  gages  of  different  Kinds 
Types  of  these  various  gages  will  be  described  In  a  following 
Installment  of  this  article. 

Relation  oJ  System  to  Type  oi  Work 

The  number  of  gages  required  and  the  extent  to  which  gag- 
ing and  inspection  operations  should  be  prescribed  depend,  to 
a  large  extent,  upon  the  type  of  work  to  be  produced  and  the 
lnterchangeability  required,  as  well  as  upon  the  saving  in  the 
assembling  operations  that  may  be  accomplished  by  an  accu- 
rate gaging  system.  On  military  small  arms  and  in  the  produc- 
tion of  similar  mechanisms,  gages  are  provided  for  every  opera- 
tion. Including  the  forging.  Generally,  one  set  of  working 
gages  is  provided  for  each  operator,  the  number  of  sets  of 
inspection  gages  required  depending  upon  the  number  of  in- 
spectors necessary-  Reference  gages,  of  course,  can  be  pro- 
vided in  a  still  smaller  number;  in  fact,  a  single  set  of  refer- 
ence gages  is  sufficient  for  all  the  inspection  gages  in  one  plant. 
In  the  manufacture  of  ammu- 


the)  are  locked  and  sometimes  sealed  in  the  position  required 
so  as  to  prevent  the  operator  from  tampering  with  the  adjust- 
ment. Adjustable  gages  are  also  employed  for  taking  care  of 
the    wear   of   the  gaging   points   and    arc    being    more   and    more 

generally  employed  In  the  manufacture  of  parts  where  these 
features  are  of  Importance 

Method  of  Procedure  In  Developing  a  Qagtatf  SyHtem 

Briefly  described,  the  method  of  procedure  in  developing  a 

gaging  system  is  as  follows:  A  design  is  first  made  of  the 
device  required;  detail  drawings  are  made  and  dimensioned, 
but  no  tolerances  are  Included.  Some  American  manufacturers 
do  not  follow  this  practice,  however,  but  place  complete  toler- 
ances on  the  detail  drawings  from  the  beginning.  European 
practice  in  regard  to  ordnance  and  small  arms  material  differs 
in  this  respect,  in  that  the  drawings  are  gei.^rally  sent  to  the 
manufacturer  of  the  tool  and  gage  equipment  without  toler- 
ances being  marked  on  them.  Assuming  that  the  design  of  the 
mechanism  and  the  design  of  the  tools  and  gages  is  all  made 
under  one  roof,  there  is  no  doubt  whatever  but  that  the  best 
practice  is  not  to  put  complete  tolerances  on  the  original  work- 
ing drawings.  The  engineer  in  charge  of  the  tool  and  gage 
design  then  studies  the  drawings  of  the  mechanism  and  con- 
sults with  the  designer  about  the  requirements  for  accuracy. 
Locating  points  for  the  manufacturing  operations  are  deter- 
mined upon;  these  should  preferably  be  such  points  as  are  of 
importance  in  the  functioning  or  operation  of  the  mechanism 
itself  when  completed.  When  such  points  cannot  be  selected, 
it  is  well,  however,  as  far  as  possible,  to  at  least  determine 

upon  such  locating  points  as 


nition  both  for  rifles  and  for 
heavy  guns,  the  practice  of 
providing  working  gages  for 
every  operation  is  also  fol- 
lowed, and  in  each  case  it 
is  customary  to  inspect  the 
work  after  practically  every 
operation. 

The  other  extreme  is  met 
in  the  case  where  only  a  few 
parts  are  made  for  which  no 

fixed  gages  are  employe  1,  ex-      Z^^^^^^^^^^^ZZ^i^^I 
cept  for  such  parts  as  cannot 

be  measured  by  regular  measuring  tools,  but  where  all  other 
measurements  are  taken  by  ordinary  measuring  instruments, 
such  as  scales,  micrometers,  and  protractors,  and  where  the 
inspection  is  limited  to  the  measuring  of  the  important  dimen- 
sions of  the  work  when  completed.  Between  these  two  ex- 
tremes there;  are  all  kinds  of  conditions  for  which  gages  are 
used,  according  to  the  requirements.  In  the  manufacture  of 
small  tools,  for  example,  the  operators  use  limit  gages  in  their 
work  at  the  machines,  but  the  inspection  is  mainly  limited  to 
a  thorough  inspection  after  the  completion  of  the  tool  before 
it  goes  into  the  stock-room  or  is  shipped  to  the  customer. 

It  would  be  impossible  to  lay  down  a  definite  rule  as  to  when 
complete  gaging  systems  should  be  adopted  and  when  ordinary 
measuring  instruments  could  be  more  profitably  employed. 
Each  case  must  be  studied  on  its  own  merits.  As  an  example 
of  one  of  the  most  complete  systems  of  gaging  that  has  been 
worked  out  may  be  mentioned  that  of  the  manufacture  of 
modern  rifles.  A  modern  rifle  has  from  60  to  125  parts,  accord- 
ing to  its  design,  and  requires  about  700  machining  operations 
for  its  completion.  For  this  work,  not  less  than  1750  working 
gages  are  required.  For  work  of  this  kind  an  equal  number 
of  inspection  gages  is  used,  and  for  every  inspection  gage  there 
is  one  reference  gage,  so  that  altogether  there  is  in  one  set  a 
total  of  5250  gages.  Of  course,  in  the  equipment  required  for 
a  complete  rifle  factory  there  may  be  a  large  number  of  sets 
of  working  gages  and  several  sets  of  inspection  gages.  This 
is  mentioned  to  give  an  idea  of  the  magnitude  of  the  gaging 
eq\iipment  that  is  necessary  in  the  manufacture  of  a  thor- 
oughly interchangeable  mechanism. 

Adjustable  snap  gages  may  be  profitably  employed  when  a 
small  number  of  pieces  are  made.  These  gages  are  provided 
with  adjustment  so  that  they  can  be  set  to  various  dimensions 
within  a  limited  range,  and  having  been  so  set  or  adjusted, 


The  rule  that  the  designer  of  the  mechanism  and  the  de- 
signer of  tools  and  gages  must  work  constantly  together 
during  the  development  of  the  tool  equipment  and  the  gaging 
system  cannot  be  too  strongly  emphasized  nor  too  often  re- 
peated. Failure  to  observe  this  point  has  caused  a  great  deal 
of  delay  in  the  manufacture  of  ordnance  during  the  present 
war,  and  has  added  hundreds  of  thousands  of  dollars  to  the 
cost  of  the  war  equipment. 


will  be  left  in  the  finished 
piece.  It  is  often  difficult  to 
do  so,  and  it  is  seldom  that 
every  machining  operation  can 
be  performed  by  locating  the 
work  from  one  locating  point. 
One  of  the  best  methods  of 
locating  work  while  machin- 
ing, in  order  to  insure  accu- 
racy, consists  in  using  two 
holes  fitting  over  pins  in  the 
ZiH^^^^^^^^^^^^^^Z^m      jigs  and  fixtures.     Sometimes 

holes  required  in  the  piece  are 
utilized,  and,  when  permissible,  holes  may  be  drilled  in  the 
piece  for  locating  purposes  only.  Again,  ears  may  be  pro- 
vided on  the  piece  through  which  holes  may  be  drilled,  the 
ears  being  later  removed.  Holes  have  proved  to  be  a  much 
better  locating  means  than  edges.  Sometimes  cylindrical  pro- 
jections may  be  provided  on  the  piece,  which  are  later  re- 
moved; the  projections  fit  into  holes  in  the  fixture  and  thus 
locate  the  work. 

After  having  studied  the  mechanism  and  become  thoroughly 
familiar  with  it,  so  that  its  function  and  the  required  degree 
of  accuracy  are  perfectly  evident  to  the  tool  designer,  he  de- 
termines upon  the  general  methods  by  which  each  operation 
is  to  be  performed  and  makes  a  list  of  the  operations  required 
on  each  piece.  After  this  list  has  been  completed,  a  diagram- 
matical drawing  of  each  operation  is  made.  This  drawing 
shows  the  piece  as  it  appears  after  each  operation,  gives  dimen- 
sions and  tolerances  for  that  particular  operation,  indicates 
the  type  of  machine  on  which  the  work  is  to  be  performed, 
the  type  of  tool  used,  shows  the  locating  points,  and  gives,  in 
a  general  way,  in  a  sketchy  or  diagrammatical  form,  the  in- 
formation that  is  required  by  the  jig  or  fixture  designer  in 
order  that  he  may  be  able  to  provide  the  proper  kind  of  hold- 
ing device  for  the  work  to  be  machined.  The  operation  draw- 
ing, however,  does  not  show  the  actual  fixture,  as  this  is  left 
for  a  later  stage. 

The  best  way  in  which  to  arrange  this  operation  sheet  is 
to  place  the  drawing  for  one  operation  only  on  a  sheet.  This 
makes  it  possible  to  rearrange  the  operations  later,  should  it 
become  necessary,  by  simply  rearranging  the  order  of  the 
sheets  in  a  set.  The  importance  of  using,  when  possible,  the 
same  locating  point  for  all  the  operations  should  be  again 
emphasized  here,  as,  if  that  is  not  done,  rearranging  of  the 
sequence  of  operations  might  be  impossible,  or  might  lead  to 
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extensive  changes  in  the  equipment.     These  operation   sheets 

also  prove  of  value  later  during  the  manufacture,  as  they  show 
the  foreman  and  inspector  how  the  work  is  Intended  to  be  done. 

Operations  for  Rifle  Tritftfer 

The  accompanying  illustration  Fig.  !>  shows  a  set  of  opera 
tion  sheets  for  the  trigger  for  a  rifle.  There  arc  altogether 
twelve  operations  required  for  completing  the  trigger,  hut  the 
drawings  for  only  ten  of  these  operations  are  shown  in  the 
illustration,  as  Operations  1  and  2  merely  show  the  drop 
forging  and  the  trimming  of  the  drop-forging,  respectively. 
Operation  3  consists  of  grinding  the  sides,  which  is  lndli 
on  the  drawing  together  with  the  dimension  to  which  the  sides 
are  to  be  ground  and  the  tolerance.  In  the  illustrations,  the 
actual  figures  for  the  dimensions  have  been  omitted,  as  they 
do  not  serve  any  specific  object  in  illustrating  the  method 
here  referred  to,  but  arrow-heads  are  left  to  indicate  what 
dimensions  are  given. 

Operation  4  consists  of  rough-milling  the  entire  front  side 
and  the  top  side  of  the  trigger  and  finish-milling  the  straight 
part  of  the  front  side  and  the  top.  This  is  performed  by  a 
gang  milling  cutter.  The  cutter  to  the  right  performs  the 
rough-milling  operation  on  the  top,  hook,  and  front  side,  while 
that  to  the  left  finish-mills  the  top  and  the  front  side.  It  will 
be  seen  that  the  dimensions  are  given  to  such  points  as  are 
used  for  locating  the  trigger  in  the  fixture  that  holds  it. 

Operation  5  consists  in  rough-  and  finish-milling  the  rear 
side,  the  work  being  located  for  this  operation  as  indicated 
below  the  trigger,   while   the 


lines  above  the  trigger  show 
the    contour    of    the    cutter. 

In  this  way,  all  the  various 
operations  are  indicated  by 
separate  drawings.  It  will 
not  be  necessary  to  refer  in 
detail  to  all  the  illustrations, 
as  they  are  self-explanatory 
as  far  as  the  general  principle 
is  concerned.  It  may  be  men- 
tioned, however,  that  Opera- 
tion 6  consists  of  spotting, 
drilling,  and  reaming  the  pin- 
hole; Operation  7  is  the  mill-  ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ! 
ing  of  the  top;    here  part  of 

the  trigger  is  shown  on  an  enlarged  scale,  in  order  to  make 
it  possible  to  give  dimensions  on  the  drawing;  the  drawing 
also  shows  that  two  pieces  will  be  milled  at  once  in  a  duplex 
fixture;  Operation  8  consists  of  spline-milling  the  sear  open- 
ing; Operation  9,  profiling  around  top  lug;  Operation  10.  mill- 
ing the  sides;  Operation  11,  milling  the  round  on  the  end  of 
the  finger  hook;  and  Operation  12,  automatic  profiling  around 
the  finger  hook,  four  pieces  being  machined  at  once  in  a  pro- 
filing machine  with  a  rotary  table.  This  is  the  last  operation 
and  completes  the  trigger.  It  will  be  noted  that  the  illustra- 
tions indicate  the  locating  points  and  the  general  principles 
of  the  tools  employed,  but  do  not  show  any  details  of  the  fix- 
tures to  be  used. 

This  diagrammatical  method  of  laying  out  the  machining 
operations,  indicating  the  work  to  be  done,  the  machines  on 
which  it  is  to  be  performed,  the  locating  points,  the  principles 
of  the  tools  to  be  employed,  and  the  dimensions  required,  with 
tolerance  in  all  cases  where  the  work  is  afterward  to  be  gaged. 
has  been  found  to  be  of  great  value  in  developing  tool  equip 
ment  and  gages  for  interchangeable  manufacture,  as  the  work 
can  now  be  distributed  to  a  great  number  of  draftsmen.  When 
the  work  has  been  laid  out  as  indicated,  it  is  comparatively 
easy  to  proceed  to  design  the  jigs  and  fixtures  required,  as 
well  as  the  cutting  tools  and  gages. 

Pinal  Steps  in  Tool  and  Gage  Design 
As  these  operation  sheets  are  being  completed,  the  limits 
or  tolerances  for  each  operation  are  determined  upon  by  the 
tool  designer  and  the  designer  of  the  mechanism,  in  conjunc- 
tion, and  these  tolerances  are  indicated  on  the  piece  on  each 
operation  sheet.  A  complete  set  of  operation  sheets  having 
been   made,   the  actual   fixtures  and   the   gages   are   designed. 


The  most  important  subdivision  of  the  whole  subject  of 
establishing  a  gaging  system  is  the  determination  of  suit- 
able tolerances.  Had  this  subject  been  thoroughly  under- 
stood at  the  beginning  of  the  present  war,  a  great  deal  of 
time  and  expense  would  have  been  saved  in  the  manufacture 
of  war  materials  and  in  the  making  of  the  tools  and  gages 
for  this  purpose.  It  should  be  emphasized  that  the  original 
design  should  provide  for  as  few  fits  as  possible,  and  liberal 
clearances  should  be  provided  in  every  case  where  there  is 
no  actual  fit. 


In  the  course  of  which  a  rearrangement  oi  itlons  and 

a  change  In  the  tolerant  i  sum 

ber  of  fixture    required  for  the  manufacture  of  a  given  number 

Of  parts  per  day  is  also  d  d   upon  at  this  time,  as  well 

as  the  number  of  machli  r  a  predetermined  out- 

put    The  lixtu;  ,  mind  th 

of  the  locating  points  as  tar  as  possible,  and  rnuHt  thoroui 

understand    the    preceding    work    that 

designer  or  the  median  reU  as  the  bead  ol 

and  ga^e  department 

bnportea  •  ement  t>*>tw.i*;n  i>^ 

Fixtures  and  <  r 

The    first    and    most    vital    principle    to    t> 
development  of  a   rational   gaging   system   is  that  the 
points  for  the  machining  operations  must  &v 

for  gaging   the   work.      When   the   operatic 
been  laid  out  as  explained,  this  will  automatically  insur.-  that 
this   very  vital  principle  of  agreernen'    . 
dent  that  unless  the  gaging  is  done  from   • 
are  used  lor  locating  the  work  in  the  Jigs  or  fixtures,  it   ■■ 
he  impossible  to  obtain  a  product  that  would  meet  tl. 
ments  of  the  gages. 

When  the  complete  tool  and  gage  equipment  b 
it  is  tested  by  making  a  number  of  pieces  tor  trying  out  the 
fixtures  and  the  gages.     In  the  case  of  small  work,  like  rifle 
manufacture,  as  many  as  a  hundred  ,  le  in 

order  to  give  the  tooling  equipment  and  the  gages  a  thor 
try-out  as  to  their  suitability  for  turning  out  the  work  both 

accurately     and     within     the 
^Z^^^^^^^^^^m^^^.      time    requi 

Methods  of  Dimensioning 
Drav. 

The  methods  used  for  di- 
mensioning drawings  are  of 
the  greatest  importance  in  in- 
terchangeable work  for  which 
a  gaging  system  has  to  he  de- 
veloped. It  is  generally  as- 
sumed by  those  who  have  had 
no  direct  experience  in  this 
work  that  a  draftsman  of  fair 
experience  and  some  knowl- 
IIZIIZZZZZZZZZIIZZZZZZZZIIIZZZZI      edge    of    shop    methods    can 

properly  dimension  the  draw- 
ings, giving  the  tolerances  or  limits,   when   working  out   the 
detail  drawings,  so  that  the  tool  and  gage  designers  afterward 
simply  have  to  work  to  these  tolerances  or  limits  in  the  de- 
signing of  the  tools  and  gages.     It  should  be  pointed  out  very 
definitely  at  the  outset,  however,  that  there  is  no  engineer  or 
designer — let  alone  any  ordinary  draftsman— who  is  capable. 
at  the  time  the  first  detail  drawings  are  made,  of  dim.-: 
ing,  with   the  proper   tolerances  and   limits  for  efficient   inter- 
changeable manufacture,    any    mechanism    that    is   at    all 
plicated.     He  may  he  capable  of  so  setting  the  limits  that  tin 
mechanism  would  function  properly,  but  if  the  tool  and  gage 
designer  were  to  follow  the  tolerances  given  without  deviation, 
it  might  lead  to  complicated  and  impractical   machining  and 
tooling  methods,  and  would  probably  increase  the  cost  of  manu 
fact ure   beyond   all   reasonable   limits.     This   has   been   pr 
time  and  again  in  ordnance  and  small  arms  work,  ai 
a    theory,    but    a    statement    based    definitely    upon    pra 
experience 

In  ordinary  work,  limits  or  tolerances  may  be  given  for 
paratively   simple   dimensions,   such    as    those   "f   thre.nl    diam- 
eters, holes  and   shafts,  slots,  or  anything  where  it 
how  the  work  will  he  located  when  machined,  and  how  it  will 
be  gaged    while   being   machined    and    when    Inspected       1 
further  than  this,  however,   is  impossible,  or.  at  least,  imprac- 
ticable,  unless   the   complete    machining   and    gaging    methods 
are  determined   upon   at    the  time   when   the   first    detail   draw 
ings  are   made       Instead,   the   tolerances   on   the   drawings,  ex- 
cept   for   the   simple   dimensions   mentioned   above,  are  added 
to  the  drawings  after  the  machining  operations  have  been  de- 
termined upon  and  the  tooling  equipment  and  the  limit  gages 
baye    been    planned,    and    are    then    entered    on    the    drawing 
merely  as  a  record. 
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Fig.  10.  Methods  used  in  dimensioning  Drawings 
Procedure  in  Making  Drawings 
As  an  example  of  the  ideal  procedure  in  the  making  of  draw- 
ings for  very  accurate  work,  such  as  small  arms,  the  following 
outline  is  given:  There  are  three  stages  in  the  design.  First, 
tin-  mechanism  should  be  designed  with  a  view  to  obtaining 
proper  working  or  functioning  of  the  parts.  In  the  case  of 
a  rifle,  for  example,  the  first  design  includes  merely  the  inter- 
relation of  the  various  parts,  so  that  the  mechanism  will  per- 
form the  exact  function  that 

is  required  of  it.    This  part  of  ~~" 

the  design  could  well  be 
called  "functional  design." 
The  functional  design  having 
been  completed,  the  work  en- 
ters upon  its  second  stage, 
which  may  be  called  "econ- 
omy-of-manufacture  design." 
At  this  stage,  many  of  the 
parts  may  be  redesigned  in 
detail  in  order  to  cheapen 
their  manufacture  and  reduce 
the  mechanism  to  a  commer- 
cially practicable  manufactur-  ZH^^Z^^^^Z^^^^!^^^^^^. 
ing     proposition.      After     tb  s 

mechanism  has  been  reduced  to  what  appears  to  be  the  sim- 
plest design  for  manufacturing  purposes  consistent  with  the 
proper  functioning  of  the  parts,  the  third  stage  of  the  design 
is  entered  upon,  which  is  merely  a  subdivision  of  the  economy- 
of-manufacture  design,  and  which  consists  in  making  such 
modifications  as  are  required  at  the  time  when  the  tools  and 
gages  are  designed.  When  the  detail  drawings  of  the  mech- 
anism come  into  the  hands  of  the  tool  and  gage  designer,  it  is 
nearly  always  necessary  to  make  certain  modifications  in  the 
design,  in  order  to  adjust  it  to  practical  tool  design  and  gaging 
methods.  This  is  true,  irrespective  of  the  fact  that  the  de- 
signer of  the  mechanism  has  used  proper  judgment  in  its 
design  to  facilitate  "manufacture.  There  are  always  a  few 
changes  that  need  to  be  made  when  the  final  tool  design  and 
the  gages  are  worked  up  in  detail. 

Necessity  for  Cooperation  between  Designer  of  Mechanism 

and  Designer  of  Tools  and  Gages 
Assuming  that  the  design  is  being  worked  out  along  the  lines 
outlined  in  the  preceding  paragraphs,  then  for  very  accurate 
work,  such  as  rifles,  assembly  and  detail  drawings  are  first 
required  showing  the  general  design  and  containing  general 
dimensions  without  tolerances;  or,  at  least,  with  only  tem- 
porary or  provisional  tolerances,  as  these,  of  course,  may  give 
the  tool  and  gage  designer  a  general  idea  of  the  requirements, 
so  as  to  provide  him  with  a  tentative  basis  for  his  work.  Of 
course,  any  tolerances  that  are  absolutely  required  for  the 
proper  functioning  of  the  device  should  be  placed  on  the  draw- 
ing; that  is,  tolerances  which,  if  exceeded,  would  definitely 
prevent  the  mechanism  from  working  properly.  The  designer 
of  the  tools  and  gages  then  studies  the  mechanism  so  as  to 
fully  understand  its  action,  and  the  designer  of  the  mechanism 


The  first  principle  that  must  be  considered  in  the  establish- 
ment of  tolerances — and  the  one  that  unfortunately  is  most 
often  violated — is  that  tolerances  should  not  be  determined 
upon  with  reference  to  what  would  be  the  minimum  toler- 
ances that  could  be  obtained  by  modern  machining  methods; 
but  they  should  be  established  with  reference  to  what  are 
the  maximum  tolerances  that  are  permissible  in  the  mechan- 
ism without  interfering  with  its  proper  purpose  and  action. 
Were  this  principle  always  kept  in  mind  by  designers,  the 
expense  of  manufacture  would   be  greatly  reduced. 


and   Hi.    tool  and  gage  designer  must    work  constantly  together 

until  the  complete  tool  and  gage  equipment  has  been  deter- 
mined upon  and  the  proper  tolerances  have  been  adopted.  The 
same  man  should  be  at  the  bead  of  the  tool  and  gage  design 

in  order  that   the  tool  and  gage  equipment    may   be   worked  out 

with  the  same  principles  In  mind  as  regards  locating  points, 
methods  of  machining  and  gaging,  etc 

In  the  dimensioning  of  the  provisional  drawings,  one  of  the 
Important  points  to  be  considered  is  that,  whenever  possible, 
(lie  dimensions  or  arrow-heads  should  be  made  from  such 
points  as  can  be  used  as  locating  and  gaging  points.  In  the 
past,  this  has  been  only  partially  observed.  It  has  generally 
been  considered  that  if  all  the  dimensions  were  on  the  draw- 
ing from  some  important  surface  or  center,  that  was  all  that 
was  required. 

The  tolerances  and  limits  are  then  placed  on  the  drawings 
as  the  tool  and  gage  equipment  for  the  part  is  planned  on  the 
operation  sheets.  The  designer  of  the  mechanism  will  decide 
upon  the  tolerances  that  are  permissible,  and  the  tool  and  gage 
designer  then  decides  upon  machining  methods  and  tooling 
and  gaging  equipment  that  will  produce  the  parts  with  the 
required  accuracy  and  in  a  commercial  manner.  Finally,  the 
detail  drawings  of  the  mechanism  are  completed  by  placing 
upon  them  the  tolerances  and  limits  determined  upon  during 
the  working  out  of  the  machining  methods  and  the  design  of 
the  tools  and  gages.  The  drawings  then  become  a  permanent 
record  of  how  the  mechanism  is  actually  made  with  the  equip- 
ment provided. 

The  point  that  the  designer  of  the  mechanism  and  the  de- 
signer of  the  tools  and  gages 
-— ^^^^^^^^^^H^^^  must  work  constantly  to- 
gether during  the  develop- 
ment of  the  tool  equipment 
and  the  gaging  system  cannot 
be  too  strongly  emphasized 
nor  too  often  repeated.  Fail- 
ure to  observe  this  point  has 
caused  a  great  deal  of  delay 
in  the  manufacture  of  ord- 
nance during  the  present  war 
and  has  added  hundreds  and 
thousands  of  dollars  to  the 
cost  of  the  war  equipment. 
^^^^^^^^^^^^^^^^^  As  an  example  of  the  diffi- 

culties that  result  from  an 
attempt  to  provide  complete  dimensions  for  tolerances  or  lim- 
its on  a  set  of  drawings  without  consulting  the  makers  of  the 
tool  and  fixture  equipment  and  without  considering  commer- 
cial possibilities  of  manufacture,  it  may  be  mentioned  that  in 
one  case  a  design  was  submitted  to  the  Pratt  &  Whitney  Co. 
on  which  complete  limits  were  provided.  It  was  found  that 
before  these  drawings  were  submitted  to  the  Pratt  &  Whitney 
Co.  for  the  making  of  a  tool  and  gage  equipment,  they  had 
been  submitted  to  another  factory  making  a  similar  mechanism 
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Fig.    11.     Illustration   showing   Importance   of   giving   Tolerances    for   those 
Dimensions   Only  which   are   to  he   gaged 
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to  that  for  which  the  design  was  provided.  At  this  factory,  they 
knew  from  previous  experience  that  the  tolerances  given  were 
too  close  for  practical  manufacturing  work,  and  a  new  set.  of 
drawings  were  made  on  the  strength  of  their  recommends 
tions,  giving  more  liberal  tolerances.  Still  these  drawings 
were  made  without  consulting  the  tool  and  gage 
and  when  the  drawings  were  finally  submitted  to  them,  it 
was  found  necessary  to  make  a  third  set  of  drawings,  which 
was  completed  after  the  tools  and  gages  had  been  made,  and 
which  contained  the  correct  tolerances,  permitting  of  commer- 
cial methods  of  manufacture.  Altogether,  several  thousand 
dimensions  were  changed  during  this  procedure,  delaying  the 
work    and    increasing    the    cost    in    an    unwarranted    manner 

Detail  Instructions  for  Dimensioning-  of  Drawings 

The  first  principle  that  must  be  adhered  to  in  the  dimension 
ing  of  drawings  that  are  to  indicate  definitely  clearances  and 
tolerances  is  that  the  maximum  metal  dimensions  should  be 
given  as  basic  dimensions,  and  from  these  the  tolerances 
should  be  subtracted,  in  the  case  of  male  parts,  or  to  them 
the  tolerances  should  be  added,  in  the  case  of  female  parts. 
The  object  of  giving  the  maximum  metal  dimensions  is,  in 
the  first  place,  to  provide  a  very  simple  means  for  adding  up 
the  dimensions  to  check  them  up  with  other  dimensions,  as 
the  adding  of  all  the  maximum  metal  dimensions  will  give 
an  over-all  maximum  metal  dimension,  as  illustrated  at  A 
in  Fig.  10.  By  adding  all  the  tolerances,  the  total  tolerance 
is  also  obtained.  It  makes  the  changing  of  tolerances  much 
simpler,  as  the  basic  dimensions  need  not  be  changed,  as  long 
as  no  change  is  contemplated 


Fig.    13.     Method   of   showing    Tolerance!   on    Contour!    ami    on    Thrradi 

for  the  designer  to  determine  upon  at   the  time  that  lie  :. 

his   first   detail   drawings,    because   lie   must   know   the   amount 

of  the  minimum  clearance  that   la  permissible  in 

anism,    and    these    minimum    clearances    art-    also    the    initial 

clearances.     It  should  be  emphasized   that   the  original    . 

should   provide   for  as   few   (its  as   possible,  and   liberal 

ances  should  be  provided  for  wherever  there  It  no  actual  fit. 

Repetition  of  Dimensions- Unnecessary  Dimension* 

Another  point  to  be  taken  into  account  is  to  avoid  th»-  r 

tion   of   dime:  l  >ne   di- 


in  the  initial  clearances.  Fur- 
thermore, the  difference  be- 
tween the  two  maximum 
metal  dimensions  on  two  com- 
ponent parts  always  indicates 
the  amount  of  the  initial 
clearance.  For  example,  if 
the  minimum  size  of  a  hole  is 
1.000  inch  and  the  maximum 
size  of  a  shaft  is  0.999  inch, 
then  these  two  dimensions 
are  the  maximum  metal  di- 
mensions,     respectively,      for 

the   hole   and   the   shaft,   and  ' 

the  initial  clearance,  which  is 
always    the    minimum    clearance,    is    apparent    at    a    glance. 

In  the  present  case,  it  is,  of  course,  0.001  inch.  Now  the 
permissible  tolerances  will  be  taken  care  of  by  writing  the 
dimension  of  the  hole  as  1.000  +  0.002,  and  the  dimension  of 
the  shaft  as  0.999  —  0.002,  as  indicated  at  B  in  Fig.  10.  The 
use  of  the  maximum  metal  dimensions  has  the  added  advan- 
tage of  showing,  at  a  glance,  that  there  is  no  interference  be- 
tween the  parts  under  any  conditions. 

Summing  up,  the  first  drawings  should  generally  give  the 
maximum  metal  dimensions  for  all  parts,  but  without  toler- 
ances. By  giving  the  maximum  metal  dimensions,  the  initial 
clearances  are  also  given,  and  these  clearances  it  is  possible 


Great  difficulty  is  experienced  with  designs  that  do  not 
provide  for  initial  clearance  on  the  original  drawings.  While 
the  designer,  at  the  time  that  the  detail  drawings  for  the 
component  parts  of  a  mechanism  are  made,  cannot  and  ought 
not  to  determine  upon  the  tolerances,  he  should,  as  a  general 
rule,  determine  upon  the  kinds  of  fit  that  he  requires,  which, 
in  turn,  makes  it  possible  for  him  to  dimension  the  drawings 
with  the  maximum  metal  dimensions,  thus  providing  for  the 
initial  clearance  at  the  time  the  design  is  made  and  the  first 
or    provisional    detail    drawings   are    completed. 
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Fig.    12.     Method  for  giving  Tolerances   for  Tapered   Work 


mension  in  one  view,  and  in 
one  view  only,  is  sufl. 
it  is  better  and  safer  not  tfl 
repeat  the  same  dimension  in 
another  view,  and  certainly  it 
should  not  be  repeated  in  tht 
same  view  in  another 
tion.  The  repeating  of  dimen 
causes  a  great  deal  ol 
trouble  when  drawings  an 
changed,  as  some  of  the  di 
meiisions  are  likely  to  be  over 
looked.  In  one  instance,  1 
^^I^^^^^^^Z^^^^Z      drawing  had  the  same  dimen 

sion  repeated  six  times.  It  is 
evident  that  if  a  change  was  made  in  this  dimension,  it  woult 
be  likely  that  one  of  the  live   repeated  dimes  ht  tx 

overlooked,  as  the  designer  or  draftsman  making  the  chang* 
would  hardly  expect  to  look  for  the  dimension  in  all  the   • 
and  certainly  not  twice  in  the  same   view. 

Another  fundamental  rule  is  that  no  more  dimensions  thar 
are  necessary  to  make  a  piece  Bhould  b  in  the  drawing 

If  only  the  basic  dimensions,   without   toleran.  ■ 
there  would  be  no  harm;    in   fact,   it    would   be  useful   t 
additional  dimensions,  such   as  overall   dlmenfl  Bui 

when  tolerances  are  expressed,  such  additional  dim- 
not  only  unnecessary,  but  very  confusing.     They  are  am 
sary   because  dimensions  which   are   interdependent   on   other: 
already   gaged    will    take   care  Of  themselves       How    confusinj 
they  become  is  best  shown  by  an  example. 

In  Fig.   11   is  shown  at    i   a  piece  that   i>  properly  d 
Bioned,  ami  which  gives  the  gage  designer  the  mil  Inforn 

he  requires   lor  making   gages       If"  he  mat 

one  that  measures  the  over  all  dimension  k.  and  one  the  dimen 
sion  //.  as  Indicated  at  />.  all  conditions  are  fulfilled.  Shouh 
the  draftsman,  in  making  the  original  detail  drawing,  how 
ever,  attempt  to  put  on  dimensions  for  all  three  lengths.  <i 
h.  and  fc,  it  is  most  likely  that  he  would  dimension  the  draw 
ing  as  at  C  Correctly  interpreted,  this  drawing  means  tha 
all  three  length  dimensions  must  be  made  according  to  th< 
('.rawing,  and  this  can  be  accomplished  only  by  two  gages  tha 
gage  dimensions  Q  and  h.  but  Dot  by  gaging  k  an  1  h,  or  ) 
and  ;/.  Why  this  is  so  needs  an  explanation.  Assume  that  ai 
attempt   is  made  t  IV,  k  ami  u.  and  that   it   is  believe 

that  if  these  were  found  correct,  this  would  cause  ^dimension  i 
always  to  be  correct  also.     Analyzing  the  case,  k  may  be  2.63 
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Inches  and  g  may  be  L.620  Inch.  Subtracting  g  Crom  fc,  we 
have  /<  equal  to  L.016  Inch,  which  is  0.006  inch  too  large, 
according  to  the  drawing.  Again,  He  maj  be  8.626  Inchea  and 
</  may  be  L.626  Inch,    in  thai  case,  the  actual  dimension* of  h 

would  be  L.000  inch,  which  la  0.006  Inch  too  small.  But  g  Is 
the  very  dimension  thai  Bhould  have  agreed  to  the  tolerance 
specified  at  i  Hence,  it  is  clear  thai  i>y  adding  the  dimen 
slon  g\  ami  then  gaging  onlj  two  dimensions,  an  error  Mas 
been  introduced  that  would  not  have  occurred  if  the  drawing 
had    been    left    as    shown    at    .1,    and    h    and    k    gaged    as    there 

directed. 

However,  should  it  be  found  more  convenient  for  sonic 
reason  to  gage  dimensions  /;  and  ;/  Instead  01  /(  and  fc,  still 
maintaining  the  required  limits  tor  dimension  h,  which  is 
assumed  to  be  the  most  vital  dimension,  then  the  drawing 
must  be  dimensioned  as  at  />'.  Here,  if  fc  measures  2.635  inches 
and  g  L.626  Inch,  then  h  will  he  1.010  inch;  and  if  fc  measures 
2.632  inches  and  ;/  1.627  inch,  then  h  will  measure  1.005  inch, 
which  agrees  with  the  limits  given  at  .1  ;  bUC  in  accomplish- 
ing this  result,  it  will  be  noted  that  it  has  been  obtained  at 
the  cost  of  a  material  reduction  in  the  tolerance  otherwise  per- 
missible on  dimension  A\ 

This  shows  how  important  it  is  that  only  those  dimensions 
that  are  to  be  actually  gaged  are  given  with  tolerances  on  the 
drawing.  In  a  case  where  it  would  be  convenient  to  have  a 
figure  on  the  drawing  which  is  not  to  be  used  for  gaging  and 
for  which,  therefore,  no  tolerances  are  given,  this  figure  may 
be  surrounded  by  a  line,  as  indicated  at  E,  or  the  abbreviation 
"Ref."     (reference)     may    be 

added  after  the  dimension,  as  ""*^!!""!""!""Z"^"^""I""!!"Z^^""^^Zr 
indicated  at  F.  The  latter 
method  is  new  used  by  the 
United  States  Ordnance  De- 
partment. These  indications 
show  at  a  glance  that  the  di- 
mension is  added  for  refer- 
ence only,  and  is  not  in- 
tended as  an  actual  gaging 
dimension. 


the  full  line  that,  gives  the  maximum  metal  dimensions,  and 
to  give  a  dimension  between  these  full  and  dotted  lines,  imh 
eating  the  tolerance  as  shown  al  .1  in  Pig,  18.  This  is  particu- 
larly useful  when  the  tolerance  varies  at  different  points  of 
the  contour.  Screw  thread  tolerances  may  be  shown  in  the 
same  way,  as   indicated   at    II  anil   C. 

Methods  of  Designating  Tolerances  on  Drawings 

There  are  a  number  of  different  methods  for  designating 
tolerances  on  drawings.  The  most  common  way,  no  doubt,  is 
that  of  writing  the  tolerances  as  a  certain  amount  above  or 
below  a  basic  size,  as,  for  example,  0.998  ±  0.001  inch.  This 
method,  however,  will  not.  apply  directly  when  maximum  metal 
dimensions  are  given,  as  in  that  case  the  tolerance  will  in- 
given  either  with  a  plus  sign  or  with  a  minus  sign,  hut  both 
signs  will  not  be  used  at  the  same  time.  This  is  clear,  of 
course,  from  what  has  been  said  in  the  foregoing  about  maxi- 
mum metal  dimensions;  hence,  the  tolerance  in  cases  of  that 
kind  would  be  given  as  0.999  —  0.002  inch,  or  0.997  +  0.002 
inch,  according  to  whether  a  male  or  female  piece  were  dimen- 
sioned. 

In  order  to  reduce  the  number  of  figures  that  have  to  be 
written  on  the  drawings,  the  Pratt  &  Whitney  Co.  has  devel- 
oped a  simplified  method  of  expressing  tolerances  on  tool  and 
gage  drawings.  If  it  is  desired  to  express  the  following  dimen- 
sion: 1.375  —  0.004,  the  Pratt  &  "Whitney  Co.'s  practice  is  to 
write  this  1.375  —  4,  it  being  understood  that  the  last  fig- 
ure (4)   indicates  the  tolerance  in  the  same  units  as  the  last 

decimal    figure    in    the    basic 


Dimensioning-  Tapers 

All     dimensions     must 
given 


In  general,  there  is  a  misconception  as  to  the  tolerances 
ordinarily  permissible  in  the  building  of  machines  and  other 
mechanisms.  Engineers  and  designers,  as  well  as  other  men 
engaged  in  the  machine  building  field,  generally  believe  that 
the  tolerances  on  what  are  considered  high-class  mechan- 
isms are  much  smaller  than  they  actually  are;  and  hence, 
in  designing  such  mechanisms,  unless  they  thoroughly  study 
the  subject,  they  are  likely  to  require  tolerances  that  are  by 
no  means  necessary. 


be 
so    that    they    can    be 
understood  in  but  one  way. 


A  difficulty  of  this  kind  is  met 
with  in  the  dimensioning  of  tapered  work,  as  indicated  in 
Fig.  12.  If  a  piece  such  as  that  shown  were  dimensioned 
simply  with  the  tolerances  for  diameters  and  lengths,  as 
shown  at  the  top,  the  gage  designer  would  be  at  a  loss  to 
know  how  to  produce  a  proper  gage  for  gaging  the  angle,  as 
he  is  guided  not  by  the  tolerance  on  one  dimension,  but  by 
the  tolerances  on  two  diameters  and  two  lengths  in  determin- 
ing the  proper  dimensions  for  gaging  the  tapered  part.  One 
way  of  dimensioning  a  drawing  to  indicate  the  accuracy  re- 
quired in  a  tapered  part  is  as  indicated  at  the  bottom  in 
Fig.  12.  A  diametral  dimension  is  given  somewhere  on  the 
tapered  part,  this  diameter  having  no  tolerance.  Then  a  length 
dimension  provided  with  the  required  tolerance  is  given  from 
some  point  with  reference  to  which  the  tapered  part  must  be 
properly  located.  When  a  piece  is  dimensioned  in  this  manner, 
there  can  be  no  doubt  as  to  the  dimensions  of  the  limit  gages. 
Tolerances,  where  a  taper  depends  both  upon  diametral  di- 
mensions with  tolerances  and  length  dimensions  with  toler- 
ances, may  be  called  "compound  tolerances."  Such  tolerances 
should  always  be  avoided  on  drawings.  The  case  shown  in 
Fig.  12  is  one  of  the  most  common  cases  of  compound  toler- 
ances. They  occur,  however,  in  many  other  instances  and  pre- 
sent one  of  the  confusing  conditions  that  are  met  with  by 
the  tool  and  gage  designer  in  interpreting  drawings. 

Dimensioning-  Contours 
In  the  dimensioning  of  contours  when  tolerances  are  given, 
it  is  sometimes  difficult  to  make  the  drawing  perfectly  clear 
if,  for  example,  a  radius  is  given  with  a  tolerance  in  the  same 
way  as  the  tolerance  would  be  expressed  in  the  case  of  a  diam- 
eter of  a  hole  or  the  length  of  a  stud.  In  cases  of  this  kind, 
the  best  method  is  often  to  draw  a  dotted  line  outside  or  inside 


dimension;  hence,  when  the 
basic  dimension  has  three 
decimals,  the  tolerance  will 
be  expressed  in  thousandths 
of  an  inch.  If  the  basic  di- 
mension has  four  decimals, 
the  tolerance  figures  repre- 
sent ten-thousandths  of  an 
inch.  For  example,  1.2736  —  3 
is  equivalent  to  1.2736  —  0.0003 
inch. 

This     method     permits     of 
^HZI^^^^^^^^^^^^^!^      using  more  than  one  figure  to 

express  the  tolerance,  if  re- 
quired, but  it  is  always  understood  that  units  in  the  value  ex- 
pressing the  tolerance  are  equivalent  in  value  to  the  last  unit 
value  of  the  decimals  in  the  basic  dimension.     For  example: 


1.23  —  2  =  1.23  —0.02 
1.60  +  3  =  1.60  +0.03 
1.60  +15  =  1.60  +0.15 
1.395—    5  =  1.395  —  0.005 


1.400    +    5  =  1.400    +0.005 
1.460    +25  =  1.460    +0.025 
3.6967—    5  =  3.6967  —  0.0005 
0.9675  +  15  =  0.9675  +  0.0015 


This  method  is  exceedingly  convenient  when  the  draftsmen 
as  well  as  the  men  in  the  shop  have  become  used  to  it,  but  it 
takes  some  time  to  train  the  force  to  understand  in  all  in- 
stances the  proper  meaning  of  the  tolerance  expressed  in 
this  manner.  Of  course,  it  is  evident  that  where  tolerances 
are  either  above  or  below  a  basic  size,  the  method  is  equally 
applicable,  as,  for  example,  1.748  ±  1,  which  means  the  same  as 
1.748  ±  0.001.  Furthermore,  the  system  is  understood  to  imply 
that  when  no  tolerance  is  given,  a  tolerance  of  +  or  —  one- 
half  of  the  last  decimal  unit  is  permitted;  for  example,  1.728 
would  imply  a  dimension  of  1.728  ±  0.0005;  in  the  same  way 
1.20  would  mean  1.20  ±  0.005;  and  1.7963  would  mean  1.7963 
±  0.00005. 

Practical  Tolerances  for  Interchangeable  Manufacture 

Perhaps  the  most  important  subdivision  of  the  whole  sub- 
ject of  establishing  a  gaging  system  is  the  determination  of 
suitable  tolerances.  Had  this  subject  been  thoroughly  under- 
stood at  the  beginning  of  the  present  war,  a  great  deal  of 
time  and  expense  could  have  been  saved  in  the  manufacture 
of  war  materials,  and  in  the  making  of  the  tools  and  gages 
for  this  purpose. 

The  first  principle  that  must  be  considered — and  the  one 
that,  unfortunately,  is  most  often  violated — is  that  tolerances 
should  not  be  determined  upon  with  reference  to  what  would 
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be  the  minimum  tolerances  that  can  be  obtained   by   modern 
machining  methods,  but  should  be  established   with 
to   what   are    the   maximum    tolerances    that    are    permissible 
in  the  mechanism  without  Interfering  with  its  proper  put 
and  action.     Were  this  principle  always  kept  in  mind   by  de 
signers,  the  expense  of  manufacture  could  be  greatly  red 
and  it  is  especially  of  importance!,  at  the  present  time,  in  con 
nection  with  the  manufacture  of  ordnance  and  of  other  classes 
of  war   materials,   because   if   the   tolerances   ar>'    determined 
with  this  principle  in  mind,  the  time  required  for  the  manu- 
facture of  war   materials   could    be   greatly   reduced   and'  tin; 
equipment  of  our  armies  could  be  much  more  rapidly  obtained 
and  at  a  reduced  cost. 

Larger  Tolerances  are  Permissible  than  is  Ordinarily  Believed 

In  general,  there  is  a  misconception  as  to  the  tolerances 
ordinarily  permissible  in  the  building  of  machines  and  other 
mechanisms.  Even  engineers  and  designers,  as  well  as  other 
men  engaged  in  the  machine-building  field,  ordinarily  believe 
that  the  tolerances  on  what  are  considered  high-class  mech- 
anisms are  much  smaller  than  they  actually  are;  and,  hence, 
in  designing  such  mechanisms,  unless  they  thoroughly  study 
the  subject,  they  are  likely  to  require  tolerances  that  are  by 
no  means  necessary. 

A  rifle  is  a  highly  accurate  mechanism.  Generally  speaking, 
the  tolerances  for  a  rifle  might  be  considered  as  small  as 
the  tolerances  required  in  any  ordinary  machine  or  device, 
and  yet  it  probably  will  surprise  many  to  find  that  the  average 
tolerances  on  the  important  dimensions  on  a  first-class  rifle 
are    about    0.004    inch.     The 


country  has  been  educated 
for  years  and  years,  particu- 
larly by  salesmen,  to  the  be- 
lief that  many  firms  are 
working,  in  practically  every 
case,  to  a  tolerance  of  a 
thousandth  of  an  inch;  hence, 
there  is  a  widespread  belief 
that  in  commercial  inter- 
changeable manufacture  there 

is    no    difficulty   in    maintain-      Z^^^^^Z^^^^^^^^^ 
ing    tolerances    that    do    not 

exceed  0.001  inch,  but  nothing  could  be  more  erroneous. 
Tli is  point  cannot  be  too  strongly  emphasized.  A  revision 
is  necessary  of  the  ideas  regarding  accuracy  in  interchange- 
able manufacture.  It  is  possible,  of  course,  by  the  application 
of  expensive  machining  operations  to  obtain  an  accuracy,  even 
in  interchangeable  manufacture,  of  0.001  inch,  and  even  less 
than  this,  but  such  accuracy  is  not  necessary  for  most  pur- 
poses, and  is  highly  undesirable  from  the  point  of  view  of 
economy  in  manufacture.  As  an  example  of  how  greatly  the 
ideas  as  to  the  required  tolerance  vary,  it  may  be  mentioned 
that  the  bolt  of  a  rifle  is  required  by  one  nation  to  be  accurate 
to  a  tolerance  of  0.001  inch,  while  the  rifles  of  another  nation 
have  a  tolerance  of  0.010  inch.  In  general,  it  may  bo  said  that 
the  tendency  when  using  limit  gages,  particularly  in  the  manu- 
facture of  war  materials,  has  been  toward  too  small  tolerances, 
which  has  reduced  the  output  and  increased  the  expense 

Tolerance  on  Work  is  Always  Less  than  Tolerance  on  Drawing1 

Another  point  that  should  be  thoroughly  understood  is  that 
the  drawings  of  the  detail  parts  of  the  mechanism,  when  giv- 
ing limits  or  tolerances,  give  the  size  of  the  maximum  and 
minimum  limit  inspection  gages;  hence,  it  is  evident  that  if 
the  gages  are  made  inside  these  dimensions  with  a  slight  toler- 
ance in  the  gage  itself,  as,  of  course,  is  always  required,  the 
actual  tolerance  of  the  work  usually  is  somewhat  less  than 
that  indicated  by  the  dimensions  on  the  drawing;  and,  in 
addition,  it  must  be  remembered  that  the  greater  percentage 
of  the  parts  made  will  come  well  within  the  limits.  Further 
mofe,  when  working  gages  are  made  as  outlined  in  a  preced- 
ing paragraph,  with  dimensions  10  per  cent  of  the  tolerance 
below  or  above  the  maximum  and  minimum  inspection  gages, 
this  also  reduces  the  tolerance  on  the  work  as  produced  in 
the  shop.  Hence,  the  tolerance  on  the  drawing  must  be  liberal 
enough  to  allow  for  this  decrease  in  the  actual  shop  tolerance. 


A  revision  is  necessary  of  the  ideas  regarding  accuracy  in 
interchangeable  manufacture.  It  is  possible,  of  course,  by  the 
application  of  expensive  machining  operations,  to  obtain  an 
accuracy,  even  in  interchangeable  manufacture,  of  0.001  inch, 
or  even  less  than  this,  but  such  accuracy  is  not  necessary 
for  most  purposes,  and  is  highly  undesirable  when  not  re- 
quired, from   the    point   of   view   of   economy    in    manufacture. 


Tolerances  for  Different  Machining  Operations 
To   lay   down   in   definite   figun-s   the   tob-ranees   that   are   OD 

talnable  in  Interchangeable  mans  ••thing  that  haj 

seldom  before  been  attempted.  In  'lie  following  paragraphs 
however,  are  giretl    flgUl  upon   tie  Bd   lh< 

practice  or  the-  Pratt  a.  Whl\  a  making  equipment  tot 

rifi"   manufacture,  and    irhili  var; 

with    the    Circumstances,    thej    may    be    laid    down    a 

average  minimum   values  for  this  and  ;-.:milar  classes  of  work 

iiould.   of  course,   If   u  n   the   fu: 

of  the  part  to  lie  made  allows  of  greater  tolerances  than  thow 
specified  in  the  following,  the  tolerai  ild  t».-  made  aj 

liberal   as  possible,  as  already   referred    to       U  :>pote( 

that  the  machines  used   are  in  good   Condition   and   that 

is  made  only  to  interchangeable  manufai  ture    -that  is,  th< 
tolerances  given  should   be  obtained   day  after  day  and    I 
after  month   with   the   proper  tooling  equipment   in   the  hand 
of  men  with  a  fair  knowledge  of  its  u 
ditions.    in    tool-    and    gage-making,    and    when    ma 
"built"    rather    than    "manufactured/'    Of 

tolerances  are  obtainable,  but  the  figures  in  the  following  ar 
not  intended  for  work  of  this  kind. 

Automatic,   Bcreu    Machine    Worh     For   threading   in   autc 
matlc  screw  machines    a  tolerance  on  the  outside  diani' • 
0.003    inch   and    on    the    pitch    diameter   ol  in    b 

maintained;  in  turning  with  a  box  tool.  0.003  inch.  In  drill 
ing,  the  tolerances  depend  upon  the  diameter  of  the  drill 
For  drills  from  Xos.  60  to  30.  a  tolerance  of  0.002  Inch  cat 
be  maintained;    for  drills  from   Xos    30  to   1,  0.003  inch;   fo 

drills    from    1   4    to    1    2    incl 
— ^ -—■——-— —^^^— -—      in    diameter,   0.004   inch;    fo 

drills    from    l/l  4    incl 

in   diameter.   0  :i;   am 

for  drills  froi: 
in   diameter,  0.007    inch. 
The  tolerances  that  m 
maintained  on  should. t 
depend   largely   upon    the  de 
sign  of  the  to 
racy     may     also     be     greate 
when    one    tool    is    used    thai 
when   a  number  of  tools  ar 
used  for  several  different  cuts.     The  condition  of  the  maehin 
and  the  feeding  mechanism  also  are  of  impor 
eral,  it  may  be  said  that  shoulder  work  on  a  . 
machines  requires  tolerances  of  from  0.003  to  0.00a  in<  h. 

In  forming  with  a  forming  tool,  the  tolerances  depend  upoi 
the  width  of  the  tool.  For  widths  less  than  .".  4  inch,  a  tolei 
ance  of  0.003  inch  can  be  maintained;  for  widths  betweei 
::  4  and  iy2  inch,  0.004  Inch. 

Hollow-milling    is,    at    best,    an    inaccurate    operati 
should   be   used    for    roughing    only.      Th< 
upon  the  diameter  of  the  cut.     For  hollow-milling  from 
to  1/2  inch,  a  tolerance  of  0.006  inch  can  I  fron 

1/2  to  3/4  inch.  0.00S  inch;  and  from 

Reaming  permits  of  tolerances  of  0  up  u 

1/2   inch    in    diameter,   and    0.0016    incb    for  -   t< 

1    inch. 

r   Milling     A    flat    surface  on   si: 
manufacture   may    be    milled    to 
n  003  inch,  provided  only  a   - 
If  two  or  more  surfaces  arc  milled  simultSJ 

may  be  milled  to  a  toleranct  inch,  bul  r  sur 

fare  could  hardly  be  held  to  ;i  cloeer  I  inch 

In    general,    however,    a    tolerance,    for    milling,   of   from    0.00 
neb  should  be  permitted  on  all  sur  •    Wb.ll 

a  tolerance  of  o.no2  Incb   Is  *le  i 

,•  onomy  of  manufacture  is  an  item  to  be  tak  m  into  COUS 
tion.  which,  Of  course,   it    always  should  be 

Straddle-milling  permits  of  ■  tolerance  of  0.003  inch,  an 
contours  milled  by  form  cutters  require  a  tolerance  of  at  leas 
0.005  inch. 

The  tolerances  for  slots  milled  by  end-mills  in  one  out  d< 
pend  upon  the  diameter  of  the  mill,  which,  of  course,  equal 
the  width  of  the  slot  Assuming  that  the  mill  runs  as  tru 
as  commercially  possible,  and  that  the  depth  of  the  slot  is  nc 
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materially  deeper  than  the 
diameter  ol  the  mill,  then  for 
widths  between  i  i  and  1  8 
Inch,  a  tolerance  of  0  00 1  ln<  b 
can  i»'  maintained ;  for  w  Idtha 
between  i  2  and  3  i  Inch, 
0.006  Inch;  and  tor  widths 
between  8  i  and  i  Inch,  0  008 
Inch.  Z^^^^^^^Z^^ 

Hand    Milling      For    baud 
milling,  it   la  advisable  to  provide  slightly  greater  tolerances 
than  for  power  milling,  on  account  of  the  less  even   Feeding 
motion    and    the    Jerk)    action    thai    Is,    therefore,    likely    to 
take  plaoe. 

Profiling  Profiling  operations  performed  in  band  profiling 
machines  require  a  tolerance  of  0.004  inch  on  simple  contours 
and  (i. oos  inch  on  more  complicated   contours.     (These  are 

radial  and  not   diametral  tolerances.)      For  work  done  in  auto- 
matic profiling  machines,  tolerances  of  from  0.005  to  0.015  inch 

are  required  according  to  the  nature  of  the  surfaces  milled. 
The  tolerance  o\  0.016  inch  applies  to  extreme  cases  only. 

Spline  Milling  Spline  milling  operations  performed  in  spe- 
cial spline  milling  machines  with  fish-tailed  cutters  require 
rather  large  tolerances,  depending  upon  the  width  of  the  spline. 

On  the  width  dimension  of  the  slot,  a  tolerance  of  0.005 
inch  can  be  maintained.  If  the  slots  are  to  he  shaved  after- 
ward, tolerances  between  0.005  and  0.010  inch  are  used,  ac- 
cording to  the  width  of  the  slot.  In  milling  shallow  keyways, 
B  tolerance  of  0.002  inch  is  maintained. 

Vertical  sharing — For  operations  performed  in  vertical  shav- 
ing machines,  which  are,  in  reality,  small  slotting  machines 
and  which  are  used  for  squaring  the  ends  of  slots,  a  tolerance 
of  0.004  inch  may  be  maintained  both  as  regards  the  width 
and  the  end  of  the  slot. 

Thread  Milling — While  it  is  possible,  with  a  machine  ex- 
tremely well  taken  care  of  and  a  very  accurate  form  of  cutter, 
to  maintain  a  tolerance  of  0.001  inch  for  short  pieces  on  the 
pitch  diameter,  and  a  tolerance  of  0.002  inch  on  the  outside 
and  bottom  diameter,  it  is  impracticable  to  give  tolerances  for 
interchangeable  manufacture  more  accurate  than  0.002  inch 
for  the  pitch  diameter  and  0.004  inch  for  the  outside  and 
bottom  diameter.  Tolerances  on  the  outside  diameter  refer 
only  to  Whitworth  or  other  threads  with  a  formed  top  of 
thread.  It  is  evident  that  here  the  larger  tolerance  given  for 
the  outside  diameter  does  not  affect  the  accuracy  or  working 
of  the  thread,  because  the  apex  of  the  thread  is  of  little  value 
and  the  important  dimension  is  the  pitch  diameter. 

Lathe  Work — In  rough-turning,  the  minimum  tolerance  on 
the  work  for  diameters  from  1/4  to  1/2  inch  should  be  0.005 
inch;  for  diameters  from  1/2  to  1  inch,  0.007  inch;  for  diam- 
eters from  1  to  2  inches,  0.010  inch;  and  for  larger  diameters, 
0.015  inch.  For  finish-turning,  the  tolerance  on  the  work  for 
diameters  from  1/4  to  1/2  inch  may  be  0.002  inch;  for  diam- 
eters from  1/2  to  1  inch,  0.003  inch;  for  diameters  from  1  to  2 
inches,  0.005  inch;  and  for  larger  diameters,  0.007  inch.  When 
tolerances  requiring  the  work  to  be  more  accurate  than  this 
are  given,  the  work  should  be  ground;  generally,  grinding  is, 
whenever  possible,  the  most  accurate  as  well  as  the  cheapest 
method  of  finishing  cylindrical  work  in  any  case. 

In  boring  holes  in  the  lathe,  diameters  of  from  1  to  2  inches 
may  be  rough-bored  with  a  tolerance  of  0.008  inch,  and  holes 
of  larger  diameter,  with  a  tolerance  of  from  0.010  to  0.015  inch. 
In  finish-boring,  tolerances  of  0.005  inch  may  be  maintained 
for  diameters  less  than  2  inches,  and  of  from  0.007  to  0.010 
inch  for  larger  diameters.  Closer  tolerances,  when  required, 
are  taken  care  of  by  reaming 
or  grinding.  ■  ^^^^^^^Z^^^^^^^. 

For  thread  cutting  in  the 
lathe,  whether  outside  or  in- 
ternal threading,  tolerances 
on  the  pitch  diameter  of  from 
0.0015  to  0.002  inch  may  he 
maintained. 

Drilling — For  drilling  in  a 
drilling  machine  using  suit- 
able   jigs    and    fixtures,    the 


The  rifle  is  a  highly  accurate  mechanism.  Generally 
speaking,  the  tolerances  for  a  rifle  might  be  considered  as 
small  as  the  tolerances  required  in  any  ordinary  device,  and 
yet  it  probably  will  surprise  many  to  find  that  the  average 
tolerances  on  the  important  dimensions  of  a  first-class  rifle 
are    about    0.004    inch. 


The  first  and  most  vital  principle  to  be  observed  in  the 
development  of  a  rational  gaging  system  is  to  have  the  locat- 
ing points  in  the  jigs  and  fixtures  for  the  machining  opera- 
tions agree  with  the  points  used  for  gaging  the  work.  Unless 
the  gaging  is  done  from  the  same  points  as  are  used  for 
locating  the  work  in  the  jigs  or  fixtures,  it  will  be  found 
impossible  to  obtain   a   product  that  will   be   interchangeable. 


tolerances  depend  upon  the 
diameter  of  the  hole  -the 
larger  the  hole,  the  larger 
should  be  the  tolerance     The 

following  in  i  n  i  m  u  m  toler- 
ances   may    he    maintained: 

For  drills  from  Nos.  60  to  80, 
0.002     inch;     for    drills    from 

Z^ZZ^^^^^^^^Z^L     Nos    :',(,  '"  '•  000:!  im:h;  for 

drills  from  1/4  to  1/2  Inch, 
0.004  Inch;  for  drills  from  1  '2  to  3/4  inch,  0.005  inch;  for 
drills  from  8  4  to  I  Inch,  0.007  inch;  and  for  drills  from  1  to  2 
inches.  0.010  inch. 

I'laiiiiui  ami  Shaping  In  planing  and  shaping  comparatively 
large  pieces,  such  as  the  base  and  slides  of  machine  tools, 
tolerances  Of  from  0.005  to  0.010  inch  may  be  maintained. 
Grinding  Grinding  tolerances  for  interchangeable  manufac 
lure  may  be  assumed  as  follows:  Cylindrical  grinding,  0.0005 
Inch;  surface  grinding,  0.0005  inch;  grinding  in  vertical  sur- 
face grinding  machine,  0.002  inch.  Under  very  favorable  cir- 
cumstances, tolerances  of  0.001  inch  are  maintained  in  vertical 
surface  grinders,  but  to  maintain  so  small  a  tolerance  requires 
a  machine  in  first-class  condition  and  great  care  on  the  part 
of  the  operator  to  prevent  dirt  or  chips  from  coming  between 
the  work  and  the  machine  table.  For  practical  purposes,  in 
interchangeable  work,  0.002  inch  should  be  considered  the 
minimum  tolerance  for  vertical  surface  grinding. 

In  gage  grinding,  it  is  possible  to  maintain,  tolerances  of 
0.00025  inch  for  both  cylindrical  and  surface  grinding. 

Turret  Lathe  Work — In  the  turret  lathe,  the  tolerances  on 
diameters  may  be  assumed  as  a  minimum  of  0.004  inch,  and 
on  shoulder  work,  as  0.003  inch.  In  this  case,  of  course,  a 
great  deal  depends  upon  the  tooling  equipment,  the  care  with 
which  the  machine  is  maintained  in  a  first-class  condition,  as 
well  as  upon  the  operator. 

Reaming — In  hand  reaming,  for  diameters  up  to  1  inch,  a 
tolerance  of  0.0004  inch  may  be  maintained;  for  diameters 
above  1  inch,  0.0006  inch.  For  machine  reaming,  the  tolerance 
for  diameters  up  to  1/2  inch  may  be  assumed  as  0.0005  inch; 
for  diameters  of  from  1/2  to  1  inch,  from  0.00075  to  0.001  inch; 
and  for  diameters  above  1  inch,  0.0015  inch. 

Die  Work — On  small  work  using  high-class  sub-press  dies, 
it  is  remarkable  what  close  tolerances  may  be  maintained.  It 
is  stated  that  with  the  punch  and  die  kept  perfectly  sharp, 
with  the  fits  of  the  sub-press  die  in  the  best  condition,  and 
with  small  work,  tolerances  of  0.0005  inch  may  be  maintained. 
Tolerances  for  Center  Distances — On  important  work,  a  tol- 
erance of  from  0.001  to  0.002  inch  may  be  maintained  for  cen- 
ter distances  between  two  holes.  Such  close  tolerances,  how- 
ever, are  very  difficult  to  maintain,  and  can  only  be  obtained 
by  the  very  best  tooling  equipment  and  machining  methods. 
Tolerances  for  Screw  Threads — In  connection  with  the  work 
that  has  been  done  for  the  interchangeable  manufacture  of 
rifles  at  the  Pratt  &  Whitney  Co.,  tolerances  for  screw  threads 
have  been  determined  upon,  suitable  for  work  of  this  kind,  and 
insuring  interchangeability  as  well  as  limits  obtainable  in 
commercial  practice.  The  accompanying  table  shows  the  toler- 
ances that  have  been  adopted  for  the  U.  S.  and  the  Whitworth 
forms  of  thread,  for  pitches  of  from  20  to  50  threads  per  inch. 
In  the  illustration,  the  line  marked  H  indicates  the  maximum 
dimension  for  the  hole,  while  the  line  marked  S  indicates  the 
minimum  dimension  for  the  screw.  The  heavier  line  marked 
H  and  8  shows  the  basic  diameter,  which  is  the  maximum 
diameter  for  the  screw  and  the  minimum  diameter  for  the 
threaded  hole.     It  will  be  seen  from  the  dimensions  given  on 

the  drawing,  as  well  as  from 
^^Z^^^Z^^^^^a^^IZ  the  accompanying  table  "Tol- 
erances for  Tapped  Holes  and 
Screws,"  that  the  tolerance  on 
the  outside  diameter  of  tapped 
holes  is  equal  to  -f-  0.004  inch 
on  the  outside  and  the  root 
diameters,  while, it  is  equal 
to  the  basic  diameter  +  0.002 
inch  on  the  pitch  diameter. 
For  screws,  the  tolerances  are 
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—  0.004    inch    for    the    outside    and    the    root    diameters,    and 

—  0.002  inch   for  the  pitch  diameter. 

Relation  between  Initial  Clearance  and  Tolerance 

There  should  be  a  certain  relation  between  the  Initial  deal 
ance  and  the  tolerance.  It  is  evident  that  If  there  is  a  large 
Initial  clearance,  considerable  tolerances  should  also  be  per 
mitted  for  the  component  parts,  in  order  to  reduce  the  manu- 
facturing expense.  For  example,  assume  that  there  is  an 
initial  clearance  between  two  parts  of  0.005  inch.  In  that 
case,  it  would  be  entirely  out  of  the  question  to  demand  a  man 
ufacturing  tolerance  of  0.001  inch  on  each  of  the  component 
parts.  It  is  more  likely  that  in  a  case  of  this  kind  the  initial 
clearance  might  be  reduced  to  0.003  inch,  and  that  a  manu- 
facturing tolerance  of  0.003  inch  would  be  permissible  on  both 
of  the  component  parts;  or  if  an  initial  clearance  of  as  much 
as  0.005  inch  is  desirable,  it  is  likely  that  tolerances  of  0  005 


there  le  a  chance  for  givir,, 

ponent  parts,  thus  facilitating  the  machining 

ducing  the  coat  of  manufacture,  and  increasing  the  rapidity 

at  which  the  completed  ma  I 

•    •    • 

THE  VALUE  OF  WASTE  MATERIALS 

The  collection  Of  warn  ■  !.  an  unimportant  branch  of 

industry   i  .sar,  has  acquired  i riiiK 

the  last  two  or  thi. 

nfacturer  le  in 

old  metala  has  become  an  Import  »r  In   natlo 

nomlca,  and  much  higher  pr 
than  ever  before     iii  '.  lew  of  tb 
National  Association  of  Waste  Dc 
classification  for  old  metals,  as  a  help  in  making  q 
The  gathering  of  old   meta 


TOLERANCES  FOR  TAPPED  HOLES  AND  SCREWS 


U.  S.   FORM  THREADS 

20  to  50  Threads  Per  Inch 

S  =  Screw;  H  =  Hole 


H  H  AND  S 


H   AND  S 


Tolerances    for    Screws 


Outside  Diameter 
Root  Diameter 
Pitch  Diameter 


Basic 
Basic 
Basic 


Basic  —  0 .  004 
Basic  — 0.004 
Basic  —  0.002 


Tolernni  .-^    tor  Tapped    1  loles 


Minimum 


Outside  Diameter 
Root  Diameter 
Pitch  Diameter 


Basic  +  0.004 
Basic  +  0.004 
Basic  +  0.002 


Basic 
Basic 
Basic 


WHIT  WORTH    THREADS 
20  to  50  Threads   per   Inch 
8  —  Screw;   // 


H  AND  S 


Tolerani  ea   for   > 


M 


Outside  Diameter 
Root  Diameter 
Pitch  Diameter 


Basic 
Basic 
Basic 


Basl 


Toler  i 


Outside  Diameter 
Root  Diameter 
Pitch  Diameter 


•    •  I i 

c   •   i 

Basic   •   - 


inch  on  each  of  the  component  parts  are  also  permissible.  In 
general,  when  the  manufacturing  tolerance  is  less  than  the 
initial  clearance,  it  may  be  assumed  that  there  is  an  error  in 
judgment  on  the  part  of  the  designer.  There  are.  of  course. 
exceptions  to  this  statement,  but  for  general  practice  it  will 
be  found  to  be  true. 

Great  difficulty  is  experienced  with  designs  that  do  not  pro 
vide  for  initial  clearance  in  the  original  drawings.  While  the 
designer  cannot  and  ought  not  to  determine  upon  the  toler- 
ances at  the  time  that  the  detail  drawings  for  the  component 
part  of  a  mechanism  are  made,  he  should,  as  a  general  rule, 
determine  upon  the  kinds  of  fit  that  In-  requires,  which,  in 
turn,  makes  it  possible  for  him  to  dimension  the  drawings 
with  the  maximum  metal  dimensions,  thus  providing  for  the 
initial  clearance  at  the  time  the  design  is  made  and  the  first 
or  provisional  detail  drawings  are  made.  For  mechanisms 
that  are  assembled  and  taken  apart  various  times  during  their 
use,  more  initial  clearance  is  required  than  in  the  case  of  parts 
that  go  together  in  a  permanent  assembly,  in  which  case  little 
or  no  initial  clearance  is  necessary.  By  reducing  the  initial 
clearance  to  a  minimum  amount,  whenever   this   is   possible. 


over  the  country  as  a   patriotic  duty;    even   the  tarn 

mote    regions    are    collecting    scrap    iron    a; 

scrap  metals,  ami  Bending  them  to  the  cen1 

be  used  to  the  best  advantage.     This  Is  snots 

many  ways  in  which  it   is  pi  D   war  work 

*      •      • 

WHY  SOME  SHELLS  HAVE  THE  LOWENHERZ 
THREAD 

The  reason   why  some  shells  and  fusi  .ntry 

have  tlte  LSwenheri  thread  Instead  of  the  t  :.ird  form 

Is  not   clear  to  many  manufacturers  and   D  ■ 

worked   on   shells   and    fuses   for   which    the   I...wenherz   tl 
is    specified.      This    thread    has    no    mechanical    sdvai 
far  as   we   know,   as   compared    With    the   1"     S    standard    form, 
but  it   is  applied  to  many  of  the  shells  Intended  for  the  French 
guns,  especially  when   these  shells  are  sent   to  the  front   with- 
out the  fuses  in  place.     The  advantage  is  that  the  French  fuses 
having    the    I.owenheiv.    thread    may    be   applied    to   shells   that 
are   made    in    the   United    States    a-    well    as    to   those   that 
made  in  Fran 
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TORSIONAL  STRESSES 

li \    r     W     SALMON' 

The  accompanying  table  vu  prepared  for  use  In  machine 
designing,     it  enables  the  designer  to  calculate  quickly   the 

torsional  stresses  lor  the  various  seel  ions  as  given  in  1 1 1 « »  table. 

The  condensed  formulas  an-  briefly  set  Forth  at  the  top  of  the 

table. for   calculating    the   torsional    stresses  of  solid   shafts   of 

circular  cross-section.  Then  follows  a  table  of  torsional  mo- 
ments at  a  Bber  stress  ol'  100(1  pounds  per  square  inch  tor  \ari 
ous  sizes  of  shafts.  This  table  facilitates  convenient  reading 
of  the  slide  rule  in  making  calculations.     Formulas  for  other 

than    circular   sections   are    then    Riven.      The    formula   for    the 


Mi.  11:01,1,    Mi.  h 


polar  moments  of  inertia  from  Keuleaux's  "Constructor"  is 
Riven  at   the  hottoin  of  the  table. 

With  the  aid  of  this  table  anil  the  use  of  a  slide  rule,  the 
torsional  resistance  moment  can  be  quickly  Calculated  for 
almost  any  Form  ami  proportion  of  section  for  any  Kiven  load 
Of  permissible  stress,  with  very  little  chance  of  material  error. 

*     *      * 

An  employe  who  returned  to  his  place  of  employment  after 

hours  was  requested  by  his  employer  to  do  an  errand;  in  doing 
so,  he  was  killed  in  an  accident.  The  Court  of  Appeals  in  New 
York  has  ruled  that  the  errand  was  the  cause  of  his  death,  and 
that  services  rendered  in  a  spirit  of  helpful  loyalty  after  clos- 
ing time  have  the  sain  •  legal  status  as  services  during  employ- 
ment  hours. 


TABLE  FOR  FINDING  TORSIONAL  STRESSES 


TORSION 

Stress  in  torsion  in  pounds  per  square  inch  on  the  outer  fibers  =  /t  —  WR  -h  0.196r/3  for  a  round  shaft,  when  d  —  diameter 
in  inches,  and   R         radius  in   inches  at    which  the  torsional  load  TV  in  pounds  acts. 
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I   5.1V 


WR 

/«  = 

0.19G(Z:'   . 

Resisting  moment  =  WR  =  U   X  0.196  X  d3 
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/,0.196rP 
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f,  =  1000  pounds  per  square  inch 
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Mi 
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1 
196 


iy2 

660 


2         2y2 

1568        3060 


3  4  5 

5280     I  12,530  I  24,500 


6 

42,300 


67,200  1100,000 


9 
143,000 


10 

196,000 


12 

339,000 


Relative  Torsional  Stress  of  Sections  of  Equal  Sectional  Area 


Circle  1.00 

Square 0.886 


Rectangle,  with  sides  In  ratio  n  :  1;    (n  >  1) 


\  n  -f-  1/w 
Ellipse,    with    axis    in    ratio    n:l;    (n  <!)...  \' n 


X  0.886 


Some  authors  give  relative   torsional  stress  ol   squares  and  rectangles  as  0.738  instead  of  0.886.     Merriman  gives  the  relative  torsional  stress  as  varying 
from  0.S33  to  1.000. 


Ratio  of  Torsional  Resistance  to  a  Solid  Circle  Assumed  as  1.00 

T 


d * 

Torsional  resistance  of  square 


torsional  resistance  of  circle   X   1.273 
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y8 


1.00 


Rectangle   

Ellipse 

Triangle  (from  Reuleaux) 


0.0270 
0.0157 
0.0270 


0.1080 
0.0625 
0.0530 


0.2345 
0.1400 
0.0795 


0.393 
0.250 
0.106 


0.595 

0.387 
0.133 


0.806 
0.568 
0.159 


1.000 
0.767 
0.186 


1.273 
1.000 
0.212 


Polar  Moments  of  Inertia  from  Reuleaux's  "Constructor" 
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h  = 


J  = ba3    1  H 

4         V  a2 


bh3 


2>b 


b3h3 


J  =  1/3 


•7  = 


b2  +  h2 


Stress  in  most  distant  fibers  from  torsion,  using  the  notation  above, 


WR ;    WR 

J 


UJ 


in  which  c  =  radius  of  most  distant  fibers. 
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SHELL  BASE-COVER  ASSEMBLING  DIE 
AND  PRESS 


uy  P    h    WHITE)1 


The  general  process  of  shell  manufacture  baa  become  fairly 
well  standardized  in  the  various  plants  throughout  the  coun- 
try, and   while  the  differenl   operations  may   vary  somewhat 


Fig.  1 


tlachint  i  a 


Fig.    1.     Section    of    U.    S.    Eight-inch    Shell    showing    Base-cover    Groove. 

Fig.  2.     Base  Cover  of  U.  S.  Eight-inch  Shell.      Fig.  3.     Enlarged 

Section    showing    Base    Cover    in    Place 

in  different  plants,  the  general  methods  are  much  the  same, 
and  have  been  so  often  described  as  to  be  quite  familiar  to  all 
who  are  interested.'  There  are,  however,  certain  tools  and 
fixtures  which  have  been  developed,  that  may  he  of  interest 
to  thoss  engaged  in  other  lines  of  manufacture.  This  article 
describes  a  die  and  press  developed  by  the  Root  &  Van  Dervoort 
Engineering  Co.,  East  Moline,  111.,  for  the  purpose  of  as- 
sembling the  base  covers  on  U.  S.  eight-inch  shells.  To  those 
who  are  not  familiar  with  shell  manufacture,  Figs.  1.  2.  and 
3  will  illustrate  this  detail  quite  clearly.  Fig.  1  is  a  plan 
and  sectional  view  of  the  base  of  the  shell,  showing  the  base- 
cover  groove.  This  groove  is  simply  an  annular  dovetailed 
channel  cut  in  the  base  of  the  shell  near  the  edge. 

Fig.  2  shows  the  base  cover,  which  is  a  thin  flanged  copper 
plate  that  covers  the  portion  of  the  base  inside  the  annular 
groove.  A  thin  disk  of  sheet  lead  is  placed  between  the  shell 
and  the  copper  base  cover.  Fig.  3  is  an  enlarged  section 
showing  how  the  base  cover  A  is  held  in  place.  The  lead 
disk  B  is  placed  in  the  base  cover,  after  which  they  arc  both 
placed  over  the  base  of  the  shell,  the  flange  of  the  cover  ex- 
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tending  down  into  the  grooi  tiking 

wire    0    is    now    wound    around    tin-    groove 

on   the  base  cover,     The  ihell   nexl   goes  to  I  ibllng 

where  the  action  king 

wire    down    into    the    dovetailed  l'I"r 

fiangi  the  Inner  wall,  and  completely  Bill 

The  appe  trance  at   t  be  end  ol   I 

Fig.    4    shows    the 

cylinder  /.'  into  which  i  plan- 

beld  out  by  the  action 
being  limited  by  the  fll 
/  is  fastened  to  the  die  bj   me  ini  ol  I 
boll    screws    into   ti  K    which 

tie  rod  of  the  press     Vertical  adjustment  ol  th< 
[dished   by  screwing   the  swing-boll    Into  I  ring 

and  locking  it  by  ii  le  lock-nol  /. 

The  complete  press  with  a  shell  in  i 
it  consists  of  a  base  casting  .»/  w 
end.    A  tie  rod  p  I  trough  the  upper  • 

serves  to  stiiTcn   them,  as   well 
V-blocks  are  casl  Integral  with  the  ba 
locate  the  shell  in  the  press     Und 
the  bracket  A   to  which  i.-  boll    d  the  air  cyl 
ger  of  the  air  cylinder  connects   with   lever  P   wh 
crumed  al  Q,  thus  transmitting  its  motion  to  pi  i  iii«h, 

in  turn,  operates  the  dii      An  opening  through  the  fr 


. 


Fig.   4.     Die  for  forcing  Lead   Calking   Wire   into   Groove 


Fig.    5.     Press   and   Die   with   Shell    in   Place 

base   casting   guides   the   plunger   and    keeps    it    parallel,     • 
the  swinging   link    S   allows   lever   /'   to  acc<  mn 
the  motion  of  the  plunger. 

The  operation  Of  press  and  die  is  as  folio*  shell  with 

the  base  cover  and  the  calking  lead  in  plao 
vees  of  the  press.     The  die   is  moved   <o  that    t  :    the 

plunger    rests    against    the    base    cover,    alter    which    air 
pressure    of    inn    pounds    per    square    Inch    is    admittl 
air    cylinder;    the    plunger    moves    forward,    Riving    : 
lever    /'    which,    in    turn,    transmits    motion    to   plunger    /.' 
A'  moves  forward  against   the  die  cylinder  /.'.   ■' 

to    telescope    plunger    /'   against    the    action   of    the    springl 
This  motion  forces  the  had  into  the  groove.    The  plungt 
the    die    prevents    the    lead    from    flowing    hack    over    the 
cover,  at    the  same  time  holding  the  .over  tightly  a| 
base    of    the    shell.      The    slight    bevel    on    the    face    of    th( 
te'ids    to    force    the    lead    in    against    the    plunger    rather    than 
to  allow  it  to  How  outward  before  tilling  the  grc 

The  air  cylinder  used  is  S  Inches  inside  diameter,  while 
lever  /'.  Fig  ■">.  has  arms  22  and  2  '■>  1  •'■  inches  long  With 
air  at    100  pounds  per  square  inch,  the  pressure  D  the 

.ii  amounts  to  approximately  4 - . T <•  < •  pounds  Sections  - 
from  sample  shells  have  shown  the  base  coven  to  be  t  . 
seated,   with    the   lead   completely    tilling   the   grO 

•     •     * 

In  urging  the  use  of  gas  as  a  fuel,  a  Paris  journal  points  out 

that  a  thousand  pounds  of  ooal  distilled  in  a  gas  retort  equals 

more  than  1800  pounds  burned  in  a  domestic  stove;  besides,  it 
produces  .".(Hi  pounds  of  coke.  7.1  pounds  of  benzol.  9  pounds 
of  sulphate  of  ammonia.  10  pounds  of  heavy  oils,  and  1  pound 
of  phenol. 
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FAILURE    TO    COMPLY    WITH    COMPENSA- 
TION ACTS 

IIY    I'llkfll,  \    c     HIlKltl.OCK  ' 

()'"'  of  Hi.'  questions  that  employers  are  continually  asking 
is:  What  effecl  does  the  rejection  of  the  workmen's  compen- 
sation acts  have  on  the  righl  of  the  employe  to  bring  an  action 
for  damages?  This  question  can  be  correctly  answered  only 
i'.\  considering  the  results  of  the  rejection  of  the  acts  by  both 
the  employer  and  the  employe 

The  compensation  acts  are  voluntary  tor  the  mosl  part,  be 
cause  the  constitution  makes  it   Impossible  for  the  state  to 

Impose  them  arbitrarily  upon  Industry,     ll  lias  been  necessary. 

therefore,  to  make  them  so  attractive  to  both  employers  and 

employes  that  they  will  accept  them  rather  than  remain  under 
the  Old  common  law  procedure.  While  there  can  be  no  doubt 
that  the  compensation  acts  afford  much  better  relief  to  em- 
ployers and  employes  alike,  there  are  always  some  who  do 
not  take  kindly  to  them  and  prefer,  by  inclination  and  tem- 
perament, to  remain  outside  their  provisions.  Sometimes,  no 
other  course  is  open  to  them,  so  these  men  are  continually 
perplexed,  as  well  as  those  contemplating  changing  their  atti- 
tude, as  to  the  legal  liability  attaching  in  case  a  change  is 
made. 

If  an  employer  rejects  the  workmen's  compensation  acts  or 
fails  to  come  under  its  provisions,  the  injured  employe  may 
hring  an  action  for  damages  for  the  injuries  sustained  under 
the  common  law.  The  proceeding  is  precisely  the  same  as  it 
was  prior  to  the  enactment  of  the  compensation  laws,  with  the 
exception  that  the  employer  is  deprived  of  his  common-law 
defenses  of  assumption  of  risk,  the  fellow-servant  rule,  and 
contributory  negligence,  unless  it  is  shown  that  the  negligence 
was  willful. 

It  should  be  remembered  that  while  the  employe  has  this 
tremendous  advantage  of  depriving  his  employer  of  the  com- 
mon-law defenses,  he  cannot  recover  unless  he  can  show  that 
his  injury  was  due  to  the  negligence,  in  some  manner,  of  the 
employer.  This  is  about  the  only  defense  remaining  to  an 
employer  who  has  elected  to  take  his  chances  in  the  courts. 

In  an  Illinois  case,  where  the  defending  employer  had 
elected  not  to  be  bound  by  the  provisions  of  the  Illinois  act, 
the  plaintiff  had  been  employed  as  a  shot  firer  in  the  defend- 
ant's mine  and  sustained  injuries  consisting  of  a  broken  upper 
and  lower  jaw  and  the  loss  of  several  teeth  and  pieces  of  bone. 
He  was  incapacitated  for  a  period  of  nine  weeks  from  work 
and  had  to  pay  a  doctor's  bill  of  $75.  There  was  no  doubt  that 
the  injured  employe  had  been  guilty  of  contributory  negligence 
in  regard  to  the  accident  causing  the  injury.  Because  of  the 
employer's  failure  to  come  under  the  compensation  act,  it  was 
impossible  for  him  to  offer  this  evidence  in  the  trial  in  order 
to  reduce  the  amount  of  damages  that  the  employe  might 
recover.  The  court  permitted  a  recovery,  $1029.16,  holding 
that   such   an   amount   was   not   excessive. 

Need  of  Careful  Observance  of  Law 

In  another  case,  it  was  held  that  where  an  employer  files  a 
written  rejection  with  the  proper  authorities  such  rejection  is 
a  negative  election  "and  that  it  does  not  constitute  an  election 
to  accept  the  provisions  of  the  act  where  it  has  not  been  with- 
drawn within  sixty  days  after  the  first  of  the  new  year.  This 
is  purely  a  statutory  point  of  procedure,  but  one  that  em- 
ployers are  constantly  overlooking.  They  do  not  look  well  to 
the  specific  provisions  of  their  own  state  act  when  electing 
to  reject  or  accept  the  terms  of  the  acts,  and  while  this  may 
seem  trivial  in  dealing  with  legislation  which  has  at  heart  the 
just  and  humanitarian  application  of  equitable  provisions,  it  is 
of  vast  importance  if  slighted. 

Suppose,  for  instance,  that  an  employer  who  has  rejected 
the  terms  of  the  law,  in  writing,  should  determine  to  with- 
draw his  rejection  and  come  under  the  act.  He  applies  for 
insurance  in  the  manner  indicated  by  his  statute,  either  with 
a  private  corporation  doing  business  in  the  state  or  with  an 
employer's  mutual  company  as  permitted  under  the  act,  pays 
his  premium,  and  directs  his  secretary  to  give  the  proper 
notice  to  the  state  authorities,  but  fails  to  post  notices  so  that 
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his  employes  may   know    Of  the  Change,  which  is  a  statutory  re- 

qulrement  in  most  or  the  states.  John  Doe,  a  lathe  operator, 
i    Injured  a  te^  days  Later,  ami  in  the  course  of  a  week  dies 

from  his  injuries  The  eireiimslances  of  the  case  were  such 
that  there  was  gross  negligence  on  the  part  of  the  employer  in 
maintaining  the  defective  machine  that  John  Doe  was  required 
lu  operate  While  the  employer  regrets  the  accident  and  had 
no    personal    knowledge   of   the    detective    condition    of    the    ma 

chine,  be  feels  secure  in  the  possession  of  his  compensation 

insurance  policy;  a  recovery  of  perhaps  three  thousand  dollars 
would  be  made  by  I  lie  widow  from  the  insurance  company. 
Hut  the  widow  does  not  ask  for  compensation.  In  fact,  she 
refuses  it  when  it  is  offered  and  files  suit  at  common  law  for 
damages.  The  result  is  that  the  employer  loses  the  sum  of 
fifteen  thousand  dollars,  which  is  the  verdict  of  the  jury. 

Acceptance  by  Both  Employe  and  Employer 

In  some  of  the  states  the  provision  is  made  in  the  acts  that 
the  employe  has  no  right  to  reject  or  accept  the  act  unless  his 
employer  has  taken  a  similar  action  prior  to  the  employe's 
action;  that  is,  the  employe  cannot  accept  the  act  unless  the 
employer  has  already  accepted  it.  Other  states,  however,  place 
the  acceptance  of  the  act  upon  a  voluntary  basis  both  as  to  the 
employer  and  the  employe.  In  this  respect,  the  Massachusetts 
act  provides  that  "an  employe  shall  be  held  to  have  waived 
his  right  of  action  at  common  law  to  recover  damages  for 
personal  injuries  if  he  shall  not  have  given  his  employer,  at 
the  time  of  his  contract  of  hire,  notice  in  writing  that  he 
claimed  such  right,  or,  if  the  contract  of  hire  was  made  before 
the  employer  became  a  subscriber,  if  the  employe  shall  not 
have  given  the  said  notice  within  thirty  days  of  notice  of  such 
subscription." 

In  speaking  of  this  provision  of  the  act,  the  Massachusetts 
court  clearly  sets  out  the  rights  and  liabilities  of  employes 
in  that  state.  It  said:  "This  sentence  is  plain  and  definite. 
The  employe  is  held  to  have  waived  his  common-law  right  if 
he  fails  to  give  notice  at  the  time  of  his  contract  of  hire. 
This  absolute  and  unequivocal  provision  is  not  made  dependent 
upon  any  other  condition  or  circumstance.  It  is  not  made  to 
rest  upon  knowledge  or  notice  to  him  of  the  fact  that  the 
employer  is  a  subscriber.  That  it  was  not  intended  to  be  de- 
pendent upon  such  knowledge  or  notice  is  plain  from  the 
concluding  clause,  which  in  the  event  of  the  employer  becom- 
ing a  subscriber  after  the  employment  makes  such  waiver 
dependent  upon  notice.  The  expression  of  this  condition  in 
the  one  class  of  cases  impliedly  would  exclude  it  from  the 
other,  even  if  the  language  were  less  plain.  It  seems  clear 
beyond  a  doubt  from  these  words  that  the  notice  is  required 
to  be  given  when  the  terms  of  the  employment  are  fixed  by 
the  contract  of  hire." 

It  is  well  to  remember  that  the  compensation  acts  are  con- 
sidered a  part  of  every  contract  of  hire,  by  presumption  of 
law,  unless  it  is  expressly  stated  in  the  contract  that  such  is 
not  the  case.  The  compensation  acts  also  curtail,  in  no  small 
degree,  the  right  of  the  employer  to  enter  into  contracts  with 
his  employes  respecting  the  right  to  compensation.  These  con- 
ditions vary  in  the  different  states  and  it  is  well  for  employers 
to  keep  themselves  constantly  informed  on  the  subject. 

Effect  of  Compensation  Laws  on  Common-law  Defenses 

The  proposition  of  greatest  interest  to  the  employer,  how- 
ever, is  as  to  the  common-law  defenses  and  their  relation  to 
the  compensation  acts.  In  the  first  place,  the  theory  back  of 
the  statutes  should  ever  be  kept  in  mind  in  a  consideration  of 
these  laws.  It  was  held  under  the  common  law  that  the 
party  to  blame  should  always  bear  the  burden  of  losses; 
locate  the  negligent  party,  whether  he  be  employer  or  employe 
and  then  fasten  the  blame  upon  him.  The  law  took  little 
consideration  of  the  ability  to  bear  this  burden.  The  compen- 
sation acts,  however,  are  not  grounded  upon  any  such  theory. 
Their  theory  is  that  the  injury  is  the  topic  of  supreme  im- 
portance. Was  there  a  man  injured?  Then  that  man  should 
be  compensated.  The  injured  man  had  long  contributed  his 
skill  and  labor  to  the  good  of  society  and  society  should  be 
made  to  bear  the  burden  of  this  industrial  loss  just  as  society 
bears  every  other  burden  of  production.     The  employer,  hav- 
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ing  afforded  the  employe  the  means  whereby  he  became  in- 
capacitated, should  be  charged  with  the  loss,  bat  the  employer 
can  shift  the  burden  upon  the  consuming  public  by  charging 
more  for  his  product. 

Under  the  common  law  the  courts  permitted  the  employer 
to  avail  himself  of  several  defenses.  It  was  permissible  for  an 
employer,  for  instance,  to  show  that  the  employe  w;is  guilty 
of  contributory  negligence  and  thereby  relieve  himself  of  lia- 
bility in  the  matter.  This  is  not  the  case  at  the  present  time, 
where  the  employer  has  accepted  the  compensation  acts.  Em- 
ployers contemplating  a  rejection  of  the  compensation  acts 
should  keep  in  mind  the  fact  that  they  are  not  even  allowed  to 
avail  themselves  of  this  defense  even  at  common  law,  under 
the  present  legislation.  The  common-law  defenses  are  abso- 
lutely abrogated  forever.  Under  the  common  law,  the  employer 
was  allowed  to  come  into  court  and  say  that  he  knew  that  his 
machinery  was  defective,  but  the  employe  knew  it  also  and 
continued  to  work.  Because  the  employe  continued  to  work, 
it  might  be  presumed  that  he  had  agreed,  impliedly  of  course, 


CHUCK  FOR  THREE-INCH  SHRAPNEL 
SHELLS 

BY   DONALD   A     BAKER1 

Probably  every  concern  making  shrapnel  has  deh- 
or three  chucking  derlcee  which  bare  proved  more  or  les» 
successful.     On<-   concern    found   that   a   pivoted   eccentric  Jaw 
type  Of  Chuck  work.  fully  on  1  ella,  but  when 

on  the  IT.  B.  three  Inch  shells  chips  got  under  the  jaws. 
An  effort  was  made  to  use  rollers  which  passed  up  an  inclined 
plane    and    wedged    against    the    inside    of    the    shell.      This 
proved  unsuccessful  on  account  of  the  small  gripping  sur 
as  the  walls  of  the  shell  mparatlYely  thin,  they  would 

bulge  ami  allow  the  rolls  to  slip.     This  bulging  and  slipping 
action    was   continuous   under   h«-avy   cuts.     To   • 
defects,  the  chuck  here  shown  was  designed,  and  it  has  pr 
so  successful  that  it  is  now  being  used  in  a  shop  turning  out 
several  thousand  shells  per  d 

This   chuck    consists   of   a   soft    machlner 


Chuck   for  Three- 

to  assume  the  risk  of  working  with  the  defective  machinery 
and  the  employer  would  be  relieved  of  liability.  This  is  not 
true  under  the  acts  and  it  is  not  true  if  the  employer  has 
rejected  the  acts.  The  defense  of  assumption  of  risk  is  abso- 
lutely abrogated  by  the  compensation  acts  in  those  states 
where  such  acts  are  in  force. 

It  was  also  permissible,  under  the  common  law,  for  an  em- 
ployer to  defend  a  suit  upon  the  ground  that  the  injured  work- 
man was  injured  by  the  negligence  of  a  fellow-servant.  The 
law  held  the  theory  that  the  master  was  not  liable  for  or 
chargeable  with  the  negligence  of  a  servant.  This  doctrine  of 
the  fellow-servant  rule  is  no  longer  in  effect,  no  matter 
whether  the  employer  has  accepted  or  rejected  the  acts.  It 
can  be  seen  that  a  failure  to  comply  with  the  compensation 
acts  places  the  employer  in  precisely  the  same  position  that 
he  was  in  under  the  common  law,  with  the  exception  that  the 

acts  have  disarmed  him. 

*     *     * 

It  has  been  found  that  one  per  cent  of  cadmium  In  zinc 
makes  it  unsuitable  for  the  manufacture  of  high-class  brass, 
especially  for  sheet  brass  used  for  drawing  cartridge  cases 
or  other  deep  forms.  On  the  other  hand,  it  has  been  shown 
that  less  than  one  per  cent  has  no  injurious  effect. 


inch  Shrapnel   Shells 

hardened  steel  locating  or  centering  ring  U.  jaws  0,  Jaw 
retaining  plate  D,  retaining  pins  E  which  are  a  drive  fit  in 
the  jaws  C.  hardened  hacking  plates  F  which  take  the  t 
of  the  sliding  jaws,  springs  Q  that  keep  the  jaws  out.  and 
screws  H  that  hold  the  jaw  retaining  plate.  The  hardened 
tool-steel  jaws  0  slide  on  the  hardened  tool-steel  ba> 
plates  /•'  which  are  set  into  the  soft  machinery  steel  body  of 
the  chuck  at  such  an  angle  that  when  the  shell  .  r  the 

jaws,  and  is  located  and  centered  by  means  of  the  collar  B, 
the  Bllghtesl  turning  of  the  shell  to  the  right  causes  the 
to  slide  up  the  incline  and  grip  the  shell  on  the  Slip- 

ping with  this  type  of  chuck  is  out  of  the  Question,  as  any 
increase  in  the  pressure  of  the  cutting  tool  only  causes  the 
jaws  to  grip  the  work  more  tightly.  Yet  when  the  cut  is 
finished  the  work  can  be  released  ins\mtl>  by  turning  the 
shell  to  the  left  with  the  hands. 

*  *  • 
Leaks  in  steam  pipes  that  cannot  he  stopped  by  calking  or 
plugging  may  be  stopped  with  a  cement  made  by  mixing  black 
OXlde  of  manganese  with  enough  raw  linseed  oil  to  form  a 
thick  paste.  The  steam  pressure  should  be  relieved  in  the 
pipe,  but  the  pipe  should  be  kept  warm  enough  to  dry  the  oil. 

H  m   York   City. 
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COORDINATION  IN  GOVERNMENT  WORK 

The  leading  article  in  this  number  of  Machinery,  "Develop- 
ing a  Gaging  System  for  Small  Arms  and  Heavy  Ordnance," 
deals  with  a  subject  that  at  the  present  time  is  one  of  the  most 
important  in  the  mechanical  field.  It  may  be  stated  on  very 
dependable  authority  that  if  all  the  principles  laid  down  in 
this  article  and  in  the  articles  in  the  same  series  that  are  to 
follow  had  been  thoroughly  understood  and  acted  upon  in  the 
designing  and  ordering  of  war  materials,  a  vast  amount  of 
money  could  have  been  saved;  and,  what  is  more  important,  a 
great  deal  of  time  could  have  been  gained  in  the  completion 
of  the  gaging  equipment  and  in  the  manufacture  of  the  war 
material  for  which  the  gages  were  needed. 

The  designers  of  war  materials  have  been  working  too  inde- 
pendently of  the  manufacturers  who  were  to  supply  the  gages, 
tools,  and  fixtures,  as  well  as  the  war  materials  themselves. 
As  the  article  shows,  it  is  practically  impossible  to  work  effi- 
ciently if  the  designers  of  the  mechanism — be  it  a  rifle,  a  heavy 
gun,  or  any  other  device — are  located  in  one  place,  and  the 
designers  and  builders  of  the  tools  and  gages  in  other  parts 
of  the  country.  In  the  manufacture  of  mechanical  devices  it 
is  necessary,  if  the  highest  degree  of  efficiency  is  to  be  ob- 
tained, that  the  complete  control  be  under  one  roof.  Given 
that  condition,  it  is  possible  not  only  to  produce  a  more  satis- 
factory equipment  Fn  all  its  details,  but  also  to  cut  down  the 
expense  and  to  gain  time.  At  the  beginning  of  the  war,  we 
did  not  realize  the  necessity  for  thoroughly  coordinating  the 
design  of  war  materials  with  the  manufacturing  facilities  of 
the  country;  but  now  this  necessity  is  apparent. 

*     *     * 

ELIMINATING  THE  STOCK-ROOM 

More  and  more  are  we  coming  to  regard  the  up-to-date 
manufacturing  plant  as  a  huge  machine,  made  up  of  an 
assembly  of  machines,  for  putting  material  through  a  series 
of  operations.  Less  and  less  do  we  think  of  it  as  a  place  of 
sojourn,  into  which  iron  and  steel  parts  may  pass,  to  remain 
for  an  indefinite  period.  Stock-rooms,  therefore,  are  coming 
to  be  looked  upon  as  necessary  evils,  useful  when,  for  some 
reason,  the  natural  flow  of  material  through  the  shop  and  its 
distribution  to  the  customer  are  interrupted.  A  few  years 
ago  the  usual  procedure  among  manufacturers  was  to  make 


parti  ami  store  them  In  the  stock-ro whence  they   wire 

drawn  for  assembly  t<>  fill  orders.  This  plan  is  siiii  followed) 
inn  ii  is  becoming  rarer  in  proportion  as  the  principles  of 
efflclenl  management  are  becoming  better  understood, 

Bearing  In  mind  the  new  Ides  of  maintaining  a  continued 
flow  <'i  material  through  a  plant,  some  manufacturers  make  a 
point  of  keeping  close  together  their  rlghl   and  lefl  band  parts. 

as  well  as  oilier  parts  needed  lor  completing  machines.  In 
machining   the   parts  Of  an    airplane,   for    instance,   since    many 

right  and  Left-hand  thread  t nriihiickies  are  needed,  they  are 
threaded  on  a  two-spindle  machine  which  cuts  right    and  lefl 

hand  threads  simultaneously.     In  this  way  the  operator  thread 
as  many  of  one  kind  as  the  other,  thus  making   il    possible  for 

the  product  to  How  through  the  plant  in  the  even  balance  re 

quired.  Similarly,  in  one  up  to  date  plant  where  harvesting 
machinery  is  built,  the  parts  to  he  assembled  into  one  unit  are 
drilled  simultaneously.  They  may  be  entirely  dissimilar  and 
require  the  use  of  entirely  dissimilar  fixtures  on* the  multiple- 
spindle  drilling  machine,  but  the  work  is  so  distributed  that 
the  operator  can  run  four  spindles  at  once,  and  drill  the  dif- 
ferent parts  required  for  the  unijt,  yet  do  it  in  such  a  way 
that  no  spindle  remains  idle  much  of  the  time. 

The  modern  manufacturing  plant  is  a  place  of  transforma- 
tion. Everything  there  should  help  toward  transforming  the 
material  as  rapidly  as  possible  into  the  finished  product.  The 
quicker  the  transformation,  the  higher  the  efficiency  and  the 
greater  the  profit  on  the  product. 

*  *     * 

THE  MINIMUM  WAGE 

In  rejecting  the  resolution  declaring  for  a  minimum  wage, 
the  National  War  Labor  Board  declared  that  in  considering 
fair  living  wages  it  would  be  guided  by  individual  or  local  con- 
ditions, to  be  ascertained  in  each  case  as  it  arises;  and  this 
is  a  far  better  method  than  the  establishment  of  inflexible 
minimum  wage  rates  affecting  the  whole  country.  The  War 
Labor  Board's  resolution  also  announces  a  policy  of  opposition 
to  unjust  profits  on  the  part  of  capital  as  well  as  to  unreason- 
able demands  on  the  part  of  labor.  It  declares  that  capital 
should  receive  "such  reasonable  revenues  as  will  assure  its  use 
for  the  world's  and  the  nation's  cause";  and  that  labor  should 
be  assured  wages  sufficient  for  its  "physical  well-being  and 
its  physical  and  mental  effectiveness,  in  a  comfort  reasonable 
in  view  of  the  exigencies  of  the  war."  The  resolution  was 
written  by  former  President  Taft  and  submitted  jointly  by 
Mr.  Taft  and  Frank  P.  Walsh,  the  joint  chairmen  of  the  Na- 
tional War  Labor  Board.  We  hope  that  the  efforts  of  the 
board  to  prevent  industrial  strife  and  disturbances  at  this 
time  will  be  successful,  and  that  both  capital  and  labor  will 
do  all  in  their  power  to  settle  any  differences  in  a  peaceful 
manner,  to  prevent  any  cessation  of  work  and  interference 
with  the  all-important  production  of  war  materials. 

*  *     * 

AN  EDUCATIONAL  WAR  SAVING 

Lehigh  University  has  decided  to  substitute,  as  a  war  meas- 
ure, three-year  courses  for  the  four-year  courses  of  the  past. 
By  shortening  the  summer  vacation  to  one  month,  the  uni- 
versity will  be  able  to  give  its  students  the  same  course  as 
formerly;  but  the  student  will  gain  a  whole  year  of  time,  save 
a  year's  living  expenses,  and  will  be  trained  to  steady  and 
serious  work  similar  to  that  expected  of  him  in  industrial 
engineering.  The  one-month  vacation  idea  for  colleges  gen- 
erally, thereby  saving  the  time  of  the  students,  is  well  worth 
adoption  not  only  as  a  war  measure,  but  as  a  permanent  feature. 

The  college  term  of  thirty-four  weeks  a  year  for  four  years 
is  a  deplorable  waste  of  time.  It  is  out  of  harmony  with  the 
increased  efficiency  demand  in  industrial  engineering  and 
should  not  be  tolerated  in  engineering  schools.  There  is  no 
reason  why  college  professors  and  students  should  not  be 
able  to  get  along  with  four  weeks'  vacation  in  the  summer 
when  the  majority  of  engineers  get  only  two  weeks'  vacation, 
or  none  at  all.  Lehigh  University  is  to  be  commended  for 
initiative  in  the  direction  of  greater  efficiency  in  engineering 
education,  and  we  hope  that  other  engineering  colleges  will 
follow  this  example. 
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This  is  Our  War— Yours  and  Mine 

And  the  Success  of  the  Fourth  Liberty  Loan 
Will  Show  That  We  Realize  It 


f 
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HIS  is  our  war — ours  to  fight,  ours  to  pay 
for,  ours  to  win;  and  ours  it  will  be  to 
reap  the  benefits  of  peace  and  liberty 
when  at  last  the  menacing  enemy  is 
vanquished.  It  is  our  war — yours  and 
mine;  it  is  not  a  war  of  our  Government,  nor  of 
rulers  or  commercial  interests,  nor  of  any  kind  of 
interests,  but  yours  and  mine.  It  is  a  war  fought 
by  the  aroused  American  people  as  a  protest  and 
defense  against  militarism,  Prussianism,  and  the 
return  to  medieval  barbarism.  It  is  a  war  fought 
that  we  may  live  in  peace  under  the  liberties  and 
institutions  built  up  in  America. 

In  waging  the  war,  sacrifices  are  required  of  the 
citizens  of  the  United  States.  Some,  because  they 
are  better  fitted  for  that  task,  are  asked  to  place 
themselves  on  the  firing  line,  and  to  sacrifice,  if  need 
be,  life  itself.  In  comparison  with  what  these  men 
are  asked  to  give,  how  little  seems  the 
sacrifice  asked  of  us  who  stay  at  home. 
All  that  is  required  of  us  is  that  we 
labor  industriously  in  the  work  of  pro- 
duction and  place  at  the  disposal  of  our 
Government  part  of  our  increased  earn- 
ings to  pay  for  the  vast  amount  of  ma- 
terials consumed  in  waging  the  war 
against  a  powerful,  skillful,  and  reso- 
lute enemy. 

Compared  with  the  sacrifices  of  our 
valiant  young  men  in  France,  the  little 
we  do  to  help  win  the  war  when  we 
subscribe  for  Liberty  Bonds,  is  so  in- 
significant, that  it  would  hardly  seem 
necessary  that  a  man  should  even  be 
asked  to  subscribe.  As  a  good  Ameri- 
can, he  should  come  without  urg- 
ing and  place  in  the  hands  of  his  Gov- 
ernment, freely  and  without  hesitation, 
every  penny  he  can  spare  beyond  the 
bare  necessities  of  life.  When  our  fel- 
low citizens  are  willing---not  only  will- 
ing but  eager — to  charge  against  the 
enemy's  barbarous  hordes  at  the  peril 
of  life  itself,  who  is  going  to  consider 
interest- rates  and  investment  values? 


It  is  a  war  fought  that 
we  may  live  in  peace 
under  the  liberties 
and  institutions  built 
up  in  America. 


The  man  or  woman  who  is  not  frilling  iftce 

all  the  small  luxuries,  and  e  w  of  the  appar- 

ent necessities  of  life,   in  order  to  do  nil  or 

part  in  helping  along  the  vital  enterprise  in  which  We 
are  engaged,  has  no  right  to  refer  to  the  valiant 
army  in  France  as  "our"  army  or  to  their  victoi 
as  "our"  victories.  Only  those  who  have  done  all  in 
their  power  to  achieve  the  great  purpose  of  the 
American  nation,  can  share  any  of  the  glory  that 
attaches  to  the  incomparable  courage  and  indomi- 
table will  of  our  boys  in  France. 

The   campaign    for   the    Fourth    Liberty    Loan    is 
just  launched,  and  the  amount  to  I 
double  that  asked  for  in  the  previous  Libert;. 
This  means  more  effort,  more  will  to  accomplish.     It 
means  that  each  of  us  must  double  his  subscription. 
It  means  that  we  must  begin  to  learn  to  do  wit: 
some  of  the  things  we  considered  necessities  in  the 
past.     It  means  that  we  must  begin  to 
curtail,     to     eliminate     many     extrava- 
gances which  characterize  the  American 
people    as    compared    with    all    other 
nations.     It  means  that  until  victor 
won,  we  must   forget  our  unimportant 
self. 

Our  patriotism  is  measured  not  by 
the  amount  in  dollars  and  cents  that  we 
subscribe,  but  by  the  proportion 
subscription  to  ow  incomu .  Weig 
in  the  balance,  the  hundred-dollar  bond 
subscription  that  required  self-denial, 
is  greater  than  the  million-dollar  sub- 
scription made  out  of  surplus  that  de- 
mands no  sacrifice.  The  test  of  a  true 
American  in  these  days  is  not  his  ability. 
but  his  willingness,  to  give  all  he  can 
for  his  country. 

With  these  ideas  in  mind,  the  Ameri- 
can people  at  home  will  stand  behind 
their  boys  at  the  front,  and  the  Fourth 
Liberty  Loan  will  go  over  the  top  as 
rapidly  and  unhesitatingly,  and  with  the 
same  unconquerable  force,  as  do  the 
great  armies  that  tight  for  liberty  and 
justice  on   the  battlefields. 
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FUTURE  DEVELOPMENT  OF  AUTOMATIC  MACHINES 

HY  QBOBQB  o.  OBZDLBTS 
QenaraJ  Mnnagitr  National  Acnw  Co.,  Windsor,  vt. 


THE  development  of  automatic  machinery   In  the  future 
will  proceed  along  the  lines  thai  have  been  fairly  well 
'defined  by  the  new  departures  thai  the  presenl  war  has 
made  necessary,     While  In   America  automatic  machines  of 

various  types  were  freely  used  previous  to  the  war,  the  last 
lour  years  have  given  a  tremendous  impetus  to  the  employ- 
ment of  machines  of  this  type;  and  in  Kurope  the  use  of 
automatic  machines  has  almost  entireh  revolutionized  the 
methods  used  previous  to  the  beginning  of  the  war.  It  ma] 
be  of  interest  to  review  hriofly  the  immediate  causes  that  have 
been  responsible  for  this  change,  and  also  to  analyze  what  the 
future  holds  with  regard  to  the  development  of  automatic  ma- 
chines and  their  increased  use. 

Effect  of  War  on  Use  of  Automatic  Machinery  in  Europe 

Generally  speaking,  most  of  the  European  nations  had  not 
been  educated  to  the  value  of  the  extensive  use  of  automatic 
metal-working  machinery  previous  to  the  war.  While  some 
progressive  firms  here  and  there  made  use  of  a  limited  num- 
ber of  automatic  machines,  the  majority  of  manufacturing  con- 
cerns employed  hand-operated  machines  and  were  able  to  do 
this  profitably,  because  wages  were  low  and  the  supply  of 
labor  plentiful.  At  the  beginning  of  the  war,  however,  a 
radical  change  took  place,  both  with  regard  to  wages  and  the 
supply  of  labor,  and,  furthermore,  it  became  necessary  for  the 
national  existence  of  some  of  the  nations  to  greatly  increase 
the  production  of  all  the  available  plants  in  order  to  meet 
the  heavy  demands  for  war  materials.  Hence,  today,  auto- 
matic machines  are  doing  work  in  England,  France,  and  Italy 
that  no  one  ever  thought  of  performing  on  machines  of  this 
type  four  years  ago,  and  after  the  war  this  condition  will  con- 
tinue for  a  number  of  reasons,  chief  among  which  are  the 
high  wages  that  will  prevail  abroad  after  the  war,  the  lack 
of  man-power,  and  the  ever-increasing  employment  of  women 
in  machine  shop  work. 

Influence  of  Entrance  of  Women  into  Machine  Shops  on  Use 
of  Automatic  Machines 

The  entrance  of  women  into  machine  shops  has  largely 
necessitated  an  increased  use  of  automatic  machines.  In 
Europe,  for  example,  it  is  safe  to  say  that  there  are  many 
times  the  number  of  automatic  metal-working  machines  used 
today  that  were  employed  four  years  ago.  Women  are  espe- 
cially suited  to  operate  automatic  machines,  because  they  need 
not  be  highly  skilled  for  this  work,  and  mechanical  training 
and  adaptation  is  not  required  except  in  a  limited  degree. 
Not  only  has  the  entrance  of  women  into  machine  shops  in- 
creased the  employment  of  automatic  machines  at  the  present 
time,  but  their  continued  employment  will  force  a  further 
development  in  the  design  of  automatic  machines,  so  as  to 
especially  adapt  them  for  being  handled  by  comparatively 
unskilled  and  untrained  help. 

The  single-operation  automatic  machine  is,  therefore,  likely 
to  be  more  highly  developed  in  the  future,  and  one  of  the 
great  changes  that  we  may  look  forward  to  is  in  the  develop- 
ment of  methods  for  transferring  work  from  one  single- 
operation  automatic  machine  to  another,  yet  insuring  that 
the  work  will  be  held  correctly  for  each  machining  operation. 
The  improvements  along  these  lines  will  probably  be  the  most 
important  that  will  take  place  in  the  field  of  automatic  ma- 
chinery for  some  years  to  come.  While  the  development  dur- 
ing the  war  has  been  rapid,  it  is  reasonable  to  expect  that  the 
development  in  the  years  immediately  following  the  war  will 
be  still  more  accelerated,  because,  at  that  time,  there  will  be  a 
greater  opportunity  to  pay  attention  to  details  of  this  kind 
than  there  has  been  during  the  past  few  years.  At  the  present 
time,  production  is  the  one  great  factor,  and  improvements 
have  largely  had  to  rest  until  a  more  opportune  time. 

Influence  of  High  Wages  and  Need  for  Increased  Production 

Future  developments  in  automatic  machines  will,  however, 
not  only  be  forced  by  the  increased  employment  of  women  in 


machine  shops,  bul  also  by  the  bigher  wages  that  will  he  preva 

lent  alter  the  war  While  the  present  high  wages  may  not 
become  permanenl  either  in  this  country  or  in  Europe,  the 
wages  will  nevei  come  hack  to  the  level  at  which  they  were 
previous  to  the  war.  Hence,  it  becomes  necessary  to  devise 
machines  and  methods  that  will  increase  the  production  in 
proportion  to  the  increase  in  wages.  But  even  apart  from  the 
great  increase  in  cost,  due  to  the  increase  in  wages,  there  will 
be  a  necessity  for  Increased  production,  merely  in  order  to 
supply  the  demand  when  the  war  is  over.  The  man-power  of 
all  the  fighting  nations  will  have  been  so  decreased,  and  the 
requirements  for  rehabilitation  of  the  nations  that  have  been 
at  war  will  be  so  great,  that  only  by  an  enormously  increased 
production  will  manufacturers  be  able  to  meet  the  demands 
placed  upon  them.  This  increase  in  production  can  be  accom- 
plished only  by  the  aid  of  highly  developed  automatic  ma- 
chinery, making  it  possible  for  the  individual  operator  to  mul- 
tiply his  production.  With  more  work  to  be  done  than  ever 
before,  and  a  smaller  number  of  workers  available  to  perform 
the  tasks  allotted  to  them,  there  is  no  other  solution  than  a 
material  increase  in  the  use  of  automatic  machines  and  the 
elimination  of  the  hand-operated  machines  for  any  purpose 
where  this  is  possible. 

Conclusions  as  to  Future  Developments 

Summing  up,  therefore,  it  may  be  said  without  the  slightest 
hesitation  that  automatic  machinery  will  be  used  to  an  ever- 
increasing  extent  after  the  war,  and  that  single-operation 
automatic  machines  especially  will  be  more  highly  developed, 
the  main  reason  for  this  being  that  women,  having  entered 
machine  shop  work,  have  come  to  stay.  In  addition,  it  should 
be  mentioned  that  larger  automatic  machines  than  have  ever 
been  used  in  the  past  will  also  be  developed,  especially  to 
handle  forgings.  These  machines,  of  course,  will  not  be 
wholly  automatic,  but  will  require  that  the  work  be  set  up 
by  an  operator,  after  which  the  machine  will  perform  all  the 
operations  automatically.  Strictly  speaking,  machines  of  this 
type  should  be  termed  "semi-automatic"  machines.  Instead  of 
looking  forward  to  a  lull  in  the  development  of  automatic 
machinery  after  the  war,  we  may,  therefore,  look  forward  to  a 
decided  advance  in  both  the  design  and  production  of  these 
machines,  as  well  as  to  an  increase  in  their  capacity. 


COAL  SAVING  SUGGESTIONS 

Just  at  this  time,  when  the  conservation  of  coal  is  an  abso- 
lute necessity,  every  practical  suggestion  for  such  conserva- 
tion should  be  of  interest.  Everyone  knows  that  smoke 
issuing  from  boiler  stacks  represents  unused  heat  units,  but 
it  is  not  generally  realized  that  certain  simple  rules,  if  ob- 
served in  the  fire-room,  will  materially  decrease  this  loss. 
The  following  suggestions  are  based  on  many  years'  experi- 
ence of  the  Westinghouse  Electric  &  Mfg.  Co.'s  combustion 
engineers: 

(1)  Prevent  smoke  by  proper  firing  methods.  (2)  Use  gages 
to  indicate  exactly  the  condition  of  the  fire  bed  at  all  times. 
(3)  Avoid  loss  due  to  unburned  coal  in  the  ash.  (4)  Don't 
waste  exhaust  steam,  as  this  is  wasting  coal.  (5)  Don't  permit 
the  grates  to  clog.  (6)  Inspect  the  baffles  in  the  boilers,  as 
broken  or  leaky  baffles  raise  the  flue  gas  temperature  and 
waste  coal.  (7)  Install  stokers.  Hand  firing  is  rapidly  being 
recognized  as  an  obsolete  and  wasteful  method  of  firing. 
(8)  Clean  scale  and  soot  from  tubes.  (9)  All  smoke  flues 
should  be  as  short  and  straight  as  possible.  Flues  should  also 
be  made  air-tight,  and  all  joints  and  connections  should  be 
well  fitted,  calked,  and  riveted.  Use  asbestos  gaskets  on  clean- 
out  doors.  (10)  The  size  of  coal  has  much  to  do  with  the 
capacity  and  efficiency  of  boilers.  In  general,  the  air  pressure 
penetrates  the  fuel  bed  formed  by  coarse  coal  easier  than  that 
formed  by  finer  coal,  resulting  in  a  disturbance  of  the  best  fur- 
nace conditions. 


Fourth  of  a  Series  ^  • 

of  Articles  on  Bearings 

ROLLER  bearings  are  able  to  give  a 
higher  degree  of  efficiency  in  the 
transmission  of  power  than  it  is  pos- 
sible to  attain  where  plain  bearings  are 
used,  owing  to  the  fact  that  in  place  of  sur- 
face contact  and  rubbing  friction  of  the 
plain  bearing,  there  is  line  contact  and  roll- 
ing friction  in  a  roller  bearing.  Several 
types  of  roller  bearings  are  finding  applica- 
tion in  the  construction  of  machine  tools, 
countershafts,  lineshaft  hangers,  and  other 
classes  of  equipment  used  in  the  machine 
shop.  In  order  to  obtain  successful  results 
from  the  application  of  roller  bearings,  the 
necessary  precautions  must  be  observed  in  mounting  the  bear- 
ings and  providing  for  their  lubrication;  care  must  also  be 
taken  to  protect  the  rollers  and  races  from  rust  or  damage 
resulting  from  the  entrance  of  abrasive  dust  and  other  foreign 
matter  into  the  bearings.  It  is  proposed  in  the  following  dis- 
cussion to  present  information  concerning  the  uses  which  dif- 
ferent well-known  machine  tool  builders  are  making  of  roller 
bearings,  and  this  explanation  of  methods  of  mounting  bear- 
ings of  this  type  which  have  demonstrated  their  practicability 
under  actual  working  conditions,  will  doubtless  prove  of  value 
in  enabling  other  machine  tool  builders  to  apply  similar  meth- 
ods in  the  construction  of  their  own  product. 

Most  engineers  will  concede  that,  theoretically,  the  substitu- 
tion of  roller  bearings  for  plain  bearings  should  result  in 
making  an  improvement  in  transmission  efficiency.  But  some 
of  them  who  have  not  had  experience  with  the  use  of  properly 
designed  roller  bearings  made  of  the  right  kind  of  steel  and 
manufactured  in  a  way  to  produce  the-  required  degree  of 
accuracy,  are  skeptical  about  the  merits  of  this  type  of  bearing. 
In  selecting  any  form  of  mechanical  equipment,  it  is  necessary 
for  the  engineer  to  decide  upon  the  use  of  that  type  which  is 
best  adapted  for  the  conditions  of  service  which  ha^ve  to  be 
fulfilled  in  the  particular  case  that  is  under  consideration. 
This  is  true  in  the  case  of  roller  bearings,  because  while  they 
are  especially  well  suited  for  certain  lines  of  work,  there  are 
other  cases  where  roller  bearings  will  fail  to  give  satisfactory 
results,  owing  to  their  unsuitability  for  that  particular  form  of 
service.  It  is  an  almost  universal  experience  that  where  high- 
grade  roller  bearings  mounted  in  properly  designed  housings 
are  used  under  conditions  of  service  for  which  they  an-  adap 
ted,  the  results  obtained  will  be  highly  satisfactory. 

Selection  of  Bearings  and  Design  of  Mountings 

Two  points  of  vital  importance  in  the  application  of  roller 
bearings  are  to  first  select  a  type  of  bearing  which  is  adapted 

for  the  conditions  of  service  under  which  it   is  to  be  used,  and 
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then   to  mount  this  bearing   in   a  suitable 
form  of  housing.    There  are  on  the  market 
a  number  of  different  types  of  roller 
ings  which  are  made  in  a  great  van- 
sizes.     Expert  advice  is  often  a  mat' 
considerable  importance  in  making  a  prop- 
er   selection    of   a    bearing   of   the    <!• 
capacity,  and  which   is  otherwise  adapted 
for  specified  conditions  of  service.     Unless 
the  engineer  has  had  considerable  experi- 
ence in  the  use  of  roller  bearings,  it  will 
usually  be  desirable  for  him  to  submit  to 
the  manufacturer  from   whom  roller  hear- 
ings are  to  be  purchased  detailed  informa- 
tion concerning  conditions  of  service  under  which  they  arc  to 
operate.    With  these  data  at  his  disposal,  the  roller  bearing 
manufacturer   will   be   in   a   position   to   select   the   particular 
type  of  bearing  which  his  intimate  experience  in  this  branch 
of  engineering  tells  him  is  best  suited  for  the  work. 

The  Standard  Roller  Bearing  Co.,  of  Philadelphia,  Pa.,   in 
common   with   other   manufacturers   of   anti-friction    bearings, 
states  that  information  should  be  given  concerning  the 
load   which  each   hearing  is  required  to  carry,  the  numb- 
revolutions  per  minute  at  which  it  is  to  run.  the  diameter  of 
the  shaft,  and,  in  case  the  available  space  which  the  bearing 
may  occupy  is  limited,  information  concerning  the  amount  of 
space  which  is  available.    With  such   information  at   hit 
posal,  a  roller  bearing  manufacturer  is  able  to  select  th* 
type  of  bearing  for  tin-  given  conditions  of  servi.  man- 

ufacturers of  antifriction  hearings  appreciate  the  Import 
of  this  service  rendered  to  their  customers,  and  they  maintain 
engineering  service  departments  which  are  able  to  g 
assistance  in  the  selection  of  bearings  and  the  design  of  mount- 
ings to  meet  various  requirements.     There  are  so  many  fa 
to  be  taken  into  account   in   properly  designing  mounting 
anti-friction  bearings,  that  it  is  also  advisable  for  the  customer 
to  submit  a  drawing  of  the  equipment   in   which   the  barings 
are    to    be    used,    to   give   a    supplementary    description    of   any 
unusual    conditions    which    might    affect    the    OPOJ 
bearing. 

Attention  is  also  called  to  th  -  absolute  necessity  of  having 
machine  members  which  are  to  be  carried  by  roller  bearings 
mounted  in  true  alignment;  otherwise,  the  full  efficiency  of  the 
bearings  cannot  be  secured  because  of  failure  of  the  rollers 
and  raceways  to  operate  with  the  theoretical  line  contact 
In  cases  where  this  true  alignment  is  not  secured,  the  bearings 
are  likely  to  be  rapidly  destroyed,  in  addition  to  their  failure 
to  operate  with  the  maximum  degree  of  efficiency.  Where  it 
is  not  possible  to  machine  the  housings  in  true  alignment, 
self-aligning   housings   should   be   used.     The   principal    differ- 
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High-speed    Countershaft    for   driving    Grinding    Machine.     Here    Roller   Bearings    are    of 
Particular    Value    in    reducing    Power    Losses    and    Wear 


ciirf  between  the  operation  of  a  ball  bearing  and  of  a  roller 
bearing  is  that  in  the  first  case  there  is  point  contact,  while 
in  the  second  case  there  is  line  contact.  On  this  account, 
toller  bearings  are  adapted  for  carrying  heavier  loads  than 
ball  bearings,  although  no  definite  rule  can  be  adhered  to  in 
this  connection.  Generally  speaking,  ball  bearings  are  adapt- 
ed tor  operation  at  higher  speeds  than  roller  bearings.  In 
any  case,  a  careful  consideration  of  all  conditions  under  which 
the  hearings  operate  will  be  the  means  of  reaching  a  decision 
as  to  whether  a  ball  or  a  roller  bearing  is  best  suited  for  the 
particular  installation  that   the  engineer  has  in  mind. 

Installation  of  Roller  Bearings 

Where  a  radial  load  is  carried  by  a  roller  bearing,  and  a 
thrust  load  by  a  hall  bearing  on  the  same  shaft,  it  is  essential 
tor  the  two  bearings  to  be  in  accurate  alignment  with  each 
other;  otherwise,  a  heavy  strain  will  be  placed  on  them.  Both 
bearings  should  also  be  placed  as  close  to  the  load  as  possible, 
because  when  this  is  not  done,  any  deflection  of  the  shaft  re- 
duces the  efficiency  of  the  bearings  and  may  cause  trouble. 
Where  there  is  danger  of  the  shaft  being  sprung  out  of  align- 
ment, some  form  of  equalizing  device  should  be  used. 

Improvement  in  Efficiency  through  Use  of  Roller  Bearing-s 

By  installing  roller  bearings  in  place  of  plain  bearings,  a 
substantial  increase  in  transmission  efficiency  is  secured,  owing 
to  the  substitution  of  rolling  friction  for  the  sliding  friction 
of  plain  bearings.  The  actual  saving  of  power  resulting  from 
the  application  of  roller  hearings  in  machine  shop  equipment 
will  naturally  vary  considerably,  according  to  the  class  of 
equipment  and  the  conditions  of  service  under  which  the 
bearings  are  required  to  operate.  Probably 
the  best  way  to  give  an  idea  of  savings 
which  can  be  effected  in  this  way  is  to  cite 
various  instances  where  actual  tests  have 
been  conducted  for  the  purpose  of  deter- 
mining definitely  the  relative  efficiency  of 
plain  bearings  and  roller  bearings  in  spe- 
cific classes  of  service.  A  test  made  by 
L.  P.  Alford  and  C.  E.  Blackwell  of  the 
United  Shoe  Machinery  Co.  at  Winchester, 
Mass.,  showed  the  comparison  between 
plain  bearings  and  Hyatt  roller  bearings 
on  a  lineshaft  driving  eighty-eight  machine 
tools.  Average  results  showed  a  saving  of 
16.8  per  cent  in  power  when  completely 
loaded  and  64.9  per  cent  power  saving  at 
no  load. 

Another  test  was  conducted  at  the  plant 
of  the  Hyatt  Roller  Bearing  Co.,  in  Newark, 
N.  J.,  to  determine  the  improvement  in 
efficiency  through  the  substitution  of  roller 
bearings     for    plain     bearings     in     two-ton 


trolleyi  running  on  i  beams,    in  two  types 

of  trOlleyB  WhiCh  were  tested  with  plain 
and   Hyatt   roller  bearings,  respectively,  the 

Improved  efficiency  through  substitution  of 

the  roller  bearings   was   17  and   (if)  per  cent. 

Testa  conducted  by  the  Royersford  Foun- 
dry A  Machine  Co.,  Ine.,  54  N.  5th  St.. 
Philadelphia,  Pa.,  have  shown  that  the 
average  saving  in  power  required  to  over 

coine  trie!  ional   resistance  in   lineshaft    ban 

ger  bearings,  where  "Sells"  roller  bearings, 
which  this  company  manufactures,  are  sub- 
stituted tor  babbitted  or  cast-iron  bearings, 
rangeB  from  25  to  50  per  cent,  and  in  some 
cases  tin'  saving  is  even  greater.  "Sells" 
roller  hearings  are  sold  under  a  guarantee 
thai  they  will  effect  an  improvement  of  at 
least  25  per  cent  in  the  transmission  effi- 
ciency, at  no  load,  over  the  transmission 
efficiency  of  the  plain  bearings  for  which 
they  are  substituted. 

A  further  example  of  the  improvement 
of  efficiency  resulting  from  the  substitution 
of  roller  bearings  for  plain  bearings  is  seen  in  the  case  of 
rolling  mills  built  by  the  Standard  Machinery  Co.,  of  Auburn, 
R.  I.,  for  use  in  the  production  of  cold-rolled  steel.  These  mills 
are  equipped  with  roller  bearings  on  the  journals  that  support 
the  rolls,  and  it  will  be  apparent  that  the  conditions  of  opera- 
tion are  very  severe,  owing  to  the  heavy  pressures  to  which 
the  bearings  are  subjected.  It  is  stated  that  the  saving  of 
power  resulting  from  the  substitution  of  roller  bearings  for 
plain  bearings  has  ranged  from  50  to  60  per  cent,  and  that  a 
further  important  advantage  is  secured  through  the  possibility 
of  running  the  rolls  continuously  without  danger  of  overheat- 
ing, as  was  the  case  where  the  journals  were  supported  by 
plain  bearings.  The  use  of  roller  bearings  enables  the  rolling 
mills  to  be  operated  twice  as  fast  with  rather  less  than  50  per 
cent  of  the  consumption  of  power  which  was  necessary  where 
plain   bearings   were   employed. 

Roller  Bearings  in  Countershafts  and  Lineshaft  Hangrers 

When  used  in  countershafts  and  lineshaft  hangers,  rollar 
bearings  are  the  means  of  effecting  a  substantial  saving  in  the 
amount  of  power  consumed  in  overcoming  useless  frictional 
resistance.  Here  the  full  benefit  of  anti-friction  bearings  is 
secured  without  the  possible  limitation  of  their  not  being 
adapted  for  maintaining  an  absolutely  tight  fit.  In  the  bear- 
ings of  a  countershaft  or  lineshaft  hanger,  efficiency  in  the 
transmission  of  power,  elimination  of  danger  of  the  bearings 
giving  trouble  from  lack  of  proper  lubrication,  and  the  possi- 
bility of  providing  the  bearings  with  a  supply  of  lubricant 
that  is  adequate  for  a  considerable  period  of  time  without 
further  attention,  are  points  which  make  roller  bearings 
especially  well   suited   for  this  class  of  service.     Some  man- 
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2.     Application  of  Roller  Bearing. Boxes  which  are  Interchangeable  with  Plain  Boxes  used  in 
Countershaft  Hangers.      Clutch  and  Loose  Pulleys  are   also  carried  on   Roller  Bearings 
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Roller   Bearing    Box    which    is   Interchangeable    with    Plain    Box    in 
Universal    Type    of    Shaft    Hanger 


ufaeturers  express  the  opinion  that  roller  hearings  are  hetter 
suited  for  this  purpose  than  other  types  of  an t i -friction  hear- 
ings, because  they  are  not  as  susceptible  to  injury  when  Im- 
properly lubricated.  Failure  to  lubricate  the  bearings  of 
countershafts  and  lineshaft  hangers  is  probably  more  frequent 
than  in  other  locations  in  the  shop,  owing  to  the  Inaccessibility 
of  these  two  classes  of  equipments.  Fig.  1  shows  a  counter- 
shaft built  for  driving  grinding  machines  manufactured  by  the 
Webster  &  Perks  Tool  Co.,  of  Springfield,  Ohio.  It  will  be 
seen  that  all  of  the  shafts  are  supported  in  Hyatt  roller  bear- 
ings, with  the  exception  of  the  cone  pulley  that  is  furnished 
with  a  Moccasin  self-oiling  bushing  which  is  provided  with  a 
supply  of  oil  contained  in  a  reservoir  inside  the  pulley. 

Fig.  2  shows  another  typical  example  of  the  way  Hyatt 
roller  bearings  are  applied  in  countershafts.  It  will  be  seen 
that  the  countershaft  is  supported  by  two  hangers,  each  of 
which  is  equipped  with  a  roller  bearing  box  of  similar  design 
to  the  lineshaft  box  shown  in  Fig.  4,  except  that  it  does  not 
have  to  be  split.  This  countershaft  is  equipped  with  two  clutch 
pulleys  and  one  tight  pulley,  one  of  the  clutch  pulleys  being 
used  for  reversing  the  direction  of  rotation  of  the  machine 
tool  which  is  driven  by  the  countershaft.  It  will  be  seen  thai 
the  clutch  pulleys  are  also  provided  with  Hyatt  roller  bearings 
and  that  both  the  rollers  in  the  hanger  bearings  and  the  clutch 
pulley  bearings  run  directly  in  contact  with  the  shaft,  thus 
affording  an  inexpensive  method   of  installation. 

Fig.  4  shows  a  lineshaft  bearing  box  equipped  with  a  Hyatt 
roller  bearing;  this  box  is  suitable  for  mounting  in  a  standard 
type  of  lineshaft  hanger  which  is  extensively  used  in  machine 
shops  throughout  the  country.  The  assembled  hanger  and 
bearing  are  shown  in  Fig.  4.  The  distinctive  feature  of  a 
Hyatt  bearing  for  this  purpos •  is  thai  it  operates  directly  on 
the  lineshaft,  allowing  the  shafl  to  float  freely  and  making  it 
possible  to  place  the  bearing  and  hanger  in  any  desired  posi- 
tion along  the  shaft.  Another  important  point  is  thai  the 
bearing  box  and  roller  assembly  are  split,  which  makes  it 
possible  to  install  or  remove  the  lineshaft  bearing  without  dis 
turbing  any  pulleys  or  couplings.  It  is  claimed  that  the  length 
of  this  bearing  is  so  proportioned  that  the  shaft  will  not  show 
any  signs  of  wear,  through  action  of  the  rollers,  after  years  of 
continuous  service.  The  bearing  box  is  made  of  east  iron  and 
is  protected  by  means  of  a  cold-rolled  steel  lining  that  makes 
a  hard  smooth  track  on  which  the  rollers  run  with  very  little 
frictional  resistance.  It  will  be  apparent  thai  the  hanger  is 
furnished  with  the  usual  arrangement  of  adjusting  strews  ' 
which  enable  the  bearing  box  to  be  set  in  exactly  the  desire  I 
position  to  obtain  accurate  alignment  of  the  shafting.  Lock- 
nuts  are  furnished  on  these  adjusting  screws  in  order  to 
maintain  them  in  the  desired  positions  Pivoted  oil  hole 
covers  B  provide  for  excluding  dust  and  oilier  foreign  matter 
from  the  oil-holes,  and  when  it  is  desired  to  supply  oil  to  the 
bearing  these  covers  may  be  easily  raised.  At  0  there  is  a 
threaded  drain  plug  which  is  taken  out  when  it  is  desired  to 
clean  the  bearing  by  flushing  it  with  kerosene.  Each  end  of 
the  bearing  box  is  provided  with  a  grease  groove  and  oil 
wiper  D  to  facilitate  lubrication. 

"Sells"  Roller  Bearing's  for  Countershafts  and  Lineshafts 
The  "Sells"  roller  bearing  is  made  by  the  Royersford  Foun- 
dry &   Machine   Co.,   Inc.,  54   N.  5th    St.,    Philadelphia,   Pa.,    to 


no  ei  the  special  requirement  urines 

in   countershafts  and   lineshaft   bangers;    a   beavy-dutj 

type  Of  "Sells"   roller  hearing   is  also  made   to   i. 

tionaiiy  severe  conditions  of  sncountered  bj 

the  bearings  which  carry  Jack-shafts.    It  often  happens  that  in 
a  plant  where  trouble  bas  been  ex]  Ln  the  operation  '>t 

plain  bearings  a  decision  is  reached  to  substitute  some  form  of 
ant]  friction  bearing,  and  to  facilitate  thii  work  itton 

the    "Sells"    roller    bearings    are    made    with    all    par' 

that  they  ran  !)>•  assembled  over  point  wil 

requiring  the  shafl  to  he  taken  down 

made  in  suck  lizes  thai  they  maj 

standard  form  of  lineshafl  banger,  win  mportani 

feature  in  facilitating  the  work  itlon      B> 

this  type  are  made  to  lit  shafts  Horn   1.".   1  •;  inch  lo  7  inch 

diameter,  Inclusive,  ami  b>   varying  the  thickni 

hushing  which   is  placed   around   the  shafl    h   i. tui  a  trark   on 

which  the  rollers  run.  each  bearing  may  be  adapted 

ing  three  standard  sizes  of  shafts.     Drop  ami  p  I 

pillow  blocks,  with  universal  adjustmenl  to  <  urr> 

Ho-   bearing   boxes.    Th( 

standard   types  of  hangers. 

Having  made  this  preliminary  statement  concerning 

of  the  "Sells"  roller  hearing,  we  are  re 

tailed  description  of  features  of  In  the  • 

attention    is  called    to   the   fact    thai    thi 

wearing  the  shaft  because  the  rollers  run  on  a  hard* 

bushing,  which  is  placed  around  the  shaft,  and   this  | 

carefully  ground  so  that   the  accurately  ground 

perfectly  true  path  on   which  to  roll.     In  this  way.  a  big 

gree  of  transmission  efficiency  is  assured  and  it 

makers  of  this  hearing  that  reduction  of  friction 

roller  hearings  are  substituted  for  plain  bearing 

25    to    50    per    cent    and    sometimes    considerably    hight-r.     The 

bearings  are  Bold  on  a  guarantee  that   they  will 

in   power  at    no  lead  of  at   least   li."   per 

in  operating  shafting  supported  in  babbitted  or  casl  iron 
Ings.    The  bearing  consists  of  four  parts,  nami  Ij  :  (1)  Tie 

hushing  made  of  hardened  high-carbon  steel,   Wl 
the  shafl  and  forms  a  track  on  which  the  rollers  run 
split  collars  which  are  counterb  red  to  fil  i 

split    hushing;    these    collars   are    furnished    \\i- 

provide  for  tightening  them  up  and  se --tiring  the  bu.-diing  tirm!> 

in    place    on    the    shaft:     (3)    the   split    roller    structure    whi   n 

consists   of   cage   rings   held    rigidly    together    b 

such  a  way  that  the  structure  retains  the  hardened  and  ground 

rollers  and   holds  them   in  alignment    with  |  I 

split    box    which    is   provided    with   an 


Fig.    i.     Lineshaft    Hanger   .'quipped    with   Split   Roller    Bearing   Box 
has    boon    substituted    for    Plain    Bearing    Box 
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Fig.  6.     Split  Roller  Bearing  Box  and  Type  of  Hanger  in  which  it  is  mounted 

way  for  the  rollers;  this  box  is  also  furnished  with  reservoirs 
to  carry  a  supply  of  lubricant  for  the  bearing  and  felt  packing 
rings  at  each  end,  which  prevents  the  escape  of  lubricant  and 
excludes  grit  and  other  foreign  matter  from  the  bearing. 

Probably  the  best  idea  of  the  design  of  this  bearing  and  the 
way  in  which  it  is  assembled  on  a  shaft  will  be  gathered  by 
reference  to  Fig.  6.  The  split  bushing  A  which  surrounds  the 
shaft  is  put  in  place  so  that  it  will  be  located  exactly  in  the 
center  of  the  box,  after  which  collars  B  are  pushed  over  the 
ends  of  bushing  A  and  the  set-screws  in  these  collars  are  then 
tightened  so  that  the  bushing  and  collars  are  securely  held 
against  lateral  movement.    The  lower  half  C  of  the  bearing 


Fig.  6.     Close  View  illustrating  Details  of  Roller  Bearing  shown  in  Fig.  5 

box  is  next  placed  in  position,  after  which  the  two  halves  of  the 
roller  structure  D  are  placed  over  the  bushing  A  and  between 
the  collars  B.  Then  a  liberal  supply  of  "rollerine,"  which  is  a 
special  semi-liquid  lubricant  for  use  in  roller  bearings,  is  put 
between  the  rollers  inside  the  collars  before  placing  the  upper 
half  of  the  box  in  position.  When  the  upper  half  of  the  box  is 
in  place,  care  must  be  taken  to  have  the  two  halves  fitted  ex- 
actly as  marked,  and  after  this  has  been  done,  they  are  bolted 
together.  Care  is  taken  not  to  tighten  the  hanger  adjusting 
screws  against  the  box  but  simply  to  screw  them  down  by  hand 
until  they  touch  the  box,  the  object  being  not  to  spring  the 
box  and  cause  the  rollers  to  bind.  Shaft  collars  should  be 
used  at  the  outside  end  of  boxes  at  intervals  along  the  shaft, 
although  they  need  not  be  used  in  connection  with  every  box. 
It  will  be  seen  that  the  box  is  designed  with  a  felt  packing  E 
at  each  end,  which  serves  the  double  purpose  of  preventing 


the  escape  of  lubrlcanl  from  the  box  and  the  admission  of  urit 
which  would  canst'  the  bearing  to  be  rapidly  worn  out.  The 
bearing  is  of  tii<'  so  called  "floating"  typo  and  is  constructed  in 

such  a  way  thai  none  of  the  tUOVlng  parts  come  into  contact 
with  the  stationary  box  except  the  rollers  which  run  on  a  race 
way  ground  on  the  inside  of  the  box.  The  shaft  is  left  free  lo 
Moat,  thus  having  provision  to  adapt   Itself  lor  slight,  variations 

in  alignment,  etc     Mention   has  already   been   made  or  the 

saving  in  power  consumption  which  is  effected  through  the  sub- 
stitution of  "Sells"  roller  bearings  in  place  of  plain  babbitted 

or  cast-iron  bearings,  but  there  is  another  important  saving 
which  is  often  a  matter  of  considerable  importance.  This  is 
the  prevention  of  unnecessary  wear  and  tear  on  belts.  It  has 
been  estimated  that  in  the  case  of  a  shaft  carried  in  roller 
bearings,  only  one-eighth  as  much  belt  pull  is  required  to 
start  the  shaft  rotating  as  that  which  is  necessary  in  the  case 
of  a  similar  shaft  carried  in  plain  bearings.  As  regards  the 
amount   of  wear  in  the  bearings,  themselves,  it  will  be  of  In- 


Fig.   7.     General   View  of  Hyatt  Roller  Bearing  for  Machine  Tools 

terest  to  note  that  after  eighteen  months'  test  of  a  bearing 
used  under  severe  conditions  of  service,  the  rollers  were  found 
to  be  worn  less  than  0.0005  inch  and  that  the  box  showed  prac- 
tically no  wear;  there  was  only  a  few  thousandths  inch  wear 
on  the  bushing  around  the  shaft. 

All  parts  of  the  bearing  are  made  interchangeable,  so  that  in 
the  case  of  accident  or  where  the  amount  of  wear  has  reached 
a  point  making  replacement  necessary,  any  standard  parts 
can  be  assembled  into  the  bearing  without  requiring  hand 
fitting.  Experience  has  shown  that  the  amount  of  friction 
which  exists  in  a  roller  bearing  increases  as  the  load  on  the 
bearing  is  increased,  and  that  this  may  finally  reach  a  condi- 
tion of  frictional  resistance  that  will  result  in  destruction  of 
the  bearing.  For  this  reason,  care  must  be  taken  in  the  se- 
lection of  roller  bearings  to  be  sure  that  they  are  of  the  proper 
size  and  load-carrying  capacity  for  the  service  which  is  re- 
quired of  them.  Lubrication  is  also  a  matter  of  great  impor- 
tance, and  to  assure  satisfactory  operation  of  these  bearings, 
the  Royersford  Foundry  &  Machine  Co.  has  developed  a  special 


Fig.   8. 


Special  Machine  demonstrating  Uniform  Distribution  of  Lubricant 
by  Spiral  Grooves  in  Hyatt  Roller  Bearings 
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Fig.    9.     Lathe    Head    with    Spindle    mounted    in    Plain    Adjustable    Bronze 
Boxes.      Self-lubricating   Feature,    and    Cone-pulley   and    Back-gear 
Shaft  carried  by  Roller  Bearings  to  reduce  Friction,   give 
Durability  and  eliminate  Lubrication  Troubles 

semi-liquid  grease  of  about  the  consistency  of  vaseline.  This 
lubricant  is  known  as  "rollerine"  and  is  manufactured  in 
eight  densities  or  degrees  of  hardness  to  meet  the  various 
conditions  of  service  under  which  "Sells"  roller  bearings  are 
used.  The  eight  lubricants  of  different  densities  are  numbered 
from  No.  1  to  8,  inclusive.  These  lubricants  have  been  com- 
pounded to  give  efficient  lubrication  and  to  avoid  damage  to 
anti-friction  bearings  caused  where  lubricants  are  used  which 
are  not  perfectly  neutral,  that  is,  free  from  both  acid  and 
alkali.  A  "grease  gun"  is  made  for  use  in  "shooting"  rollerine 
through  the  oil-hole  in  the  bearing  box. 

Features  of  Hyatt  Roller  Bearings 

The  familiar  type  of  roller  bearing  made  by  the  Hyatt  Roller 
Bearing  Co.,  Metropolitan  Tower,  New  York  City,  was  origi- 
nally developed  for  use  on  sugar  cane  crushing  mills.  The 
flexible  roller  was  found  to  stand  up  without  wear  under  the 
heavy  loads  and  shocks  of  this  powerful  machinery.  These 
bearings  are  now  used  in  automobile  transmissions,  wheels, 
etc.;  in  farm  tractors;  and  in  industrial  machinery  of  all  kinds. 
The  Industrial  Bearings  Division  of  this  company  specializes 
on  the  application  of  Hyatt  roller  bearings  to  industrial  ma- 
chinery. Extremely  satisfactory  results  have  been  obtained 
through  the  use  of  this  type  of  bearing  in  many  classes  of 
equipment  used  in  the  machine  shop.  For  the  benefit  of  those 
who  are  not  familiar  with  features  of  Hyatt  bearings,  it  may 
be  mentioned  that  the  rollers  are  made  of  a  piece  of  steel  of 
spiral  form,  as  shown  in  Fig.  7,  with  a  space  left  at  the  center. 
These  rollers  are  ground  so  that  the  outside  surface  is  a 
true  cylinder.  Several  benefits  are  claimed  for  this  form  of 
roller  construction,  chief  of  which  is  the  fact  that  the  rollers 
possess  a  very  slight  flexibility  which  enables  them  to  give 
sufficiently,  under  the  shock  of  an  unexpected  or  abnormal 
condition  of  loading,  to  present  an  enlarged  contact  area  and 
thus  to  protect  both  the  rollers  and  other  parts  of  the  bearing 
from  damage.  This  deflection  is  less  than  the  thickness  of 
the  oil  film  in  a  plain  bearing.  Another  advantage  claimed 
for  this  special  form  of  rollers  is  that  they  facilitate  the  distri- 
bution of  lubricant  over  the  bearing  surfaces  and  thus  increase 
the  efficiency  of  power  transmission.  The  way  in  which  this 
result  is  accomplished  is  as  follows:  Alternate  rollers  are 
mounted  in  the  bearing  with  the  spiral  running  in  opposite 
directions;  that  is  to  say,  the  spiral  of  one  roller  is  right-hand 
and  of  the  next  roller,  left-hand,  etc.  The  spiral  shaped  groove 
running  around  any  roller  in  the  bearing  gathers  up  a  supply 
of  lubricant  and  as  the  roller  rotates  between  the  outer  raceway 
and  shaft,  a  portion  of  this  lubricant  is  uniformly  distributed. 

It  will  be  recalled  that  the  spiral  groove  in  the  next  roller 
runs  in  the  opposite  direction,  so  that  rotation  of  this  roller 
results  in  distributing  a  supply  of  lubricant  over  the  outer 
raceway  and  shaft  in  the  opposite  direction.  With  alternate 
rollers  distributing  lubricant  in  opposite  directions,  it  will  he 
apparent  that  the  bearing  must  certainly  be  thoroughly  lubri- 
cated at  all  times,   provided  a  supply   of  oil    is   kept   in    the 


volt  in  the  bearing  housing,  from  which  the  spiral  gr 

in    the    rollers    can    replenish    their    .supply    of    lubricant        hi 
•   there  is  shown  a  special  m<  huilt  by  the  Hyatt 

Roller  Bearing  Co  to  demonstrate  the  way  in  which  luh: 

Is  distributed   by   the  spiral  gTOOTOS   In   the  roi.' 

slats  of  a  standard  Hyatt  roller  bearing  with  a  |  Inder 

substituted  In  place  of  the  usual  outer  race    W 

ing  rotates  Inside  of  th 

exactly  the  same  way  that  the  lubricant  Is  distribir 

standard   bearing   raceway,     it   will   be  sppan 

illustration   that   alternate    rollers   leave   spiral    tra 

inside    the    race    in    the    manner    which    has    air 

scribed.    In  this  connection,  attention  Is  called  I  I  that 

the  dark  lines  running  parallel  to  the  rollei 

accumulation  of  oil   which   gathers  at  of  the  U 

contact  between  the  roller  and  tin-  outer  i 

The  races  of  Hyatt  roller  bearlnj 
the  split  races,  which  are  suitable  for  lighter  loads  and   . 
speeds,  and  the  solid  races,  which  are  used   where  load-  and 
speeds  are  higher,  or  where  space  available  for  a 
limited.     The  split  outer  races  are  made  from  a  flat  pie 
cold-rolled  steel,  rolled  into  the  proper  shape.    The  solid  races 
are  made  from  seamless  tubing  of  alloy  steel;  carburized,  heat- 
treated,   and   accurately  ground    to  (lose   limits.     The   rollers 
and  races  of  Hyatt  roller  bearings  are  ither 

in  degree  of  hardness  that  there  is  no  appreciable   . 
years  of  service,  and,  therefore,  it  is  never  •  to  adjust 

a  Hyatt  roller  bearing. 


' 


J    I 
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Fip.   10.      Roller  Bearing  Mounting  for  Shafts  of  Geared  Planer  Table  Drive 
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Methods  of  Mounting    Hvuit 

Roller  Bearing! 


There  are  various  methods 
of  mounting  Hyatl  roller  bear 
Inge,  the  details  of  whicb  dif 
irr  according  to  1 1 1 «.-  particu- 
lar conditions  of  Bervice  un 
der  which  the  bearings  are  to 
operate.  Probably  the  most 
genera]  method  is  to  have  the 
rollers  running  directly  In 
contact  with  the  shall  that 
is  carried  by  the  bearlngB, 
while  outer  races  arc  pro 
\  Ided  Inside  of  i  be  bearing 
boxes  to  provide  a  smooth 
running  track  for  the  rollers. 
in  certain  cases,  generally 
when    loads    are    great    and 

spare  is  limited,  it  will  he 
found  necessary  to  employ 
inner  races  between  the  rollers 

and  the  shaft  to  prevent  the 
rollers  from  damaging  the 
shall.  The  following  arc  typi- 
cal examples  of  the  applica- 
tion of  Hyatt  roller  hearings 
in  various  types  of  machinery  and  auxiliary  equipment  used 
in  the  machine  shop,  and  these  illustrations  show  very  clearly 
the  different  ways  in  which  this  type  of  roller  bearing  can  be 
mounted  to  assure  obtaining  efficient  service. 

Use  of  Roller  Bearinyrs  in  Engine  Lathes 

Roller  bearings  have  been  tried  for  supporting  the  spindles 
of  lathes  and  other  types  of  machine  tools;  but  in  order  for  a 
lathe  to  give  satisfactory  service,  it  is  necessary  to  provide 
bearings  for  the  spindle  that  can  be  kept  an  absolutely  tight 
fit.  The  existence  of  even  a  very  slight  amount  of  play  causes 
vibration  and  chatter,  with  consequent  inaccuracy  and  a  poor 
finish  on  the  work  to  be  machined.  This  does  not  indicate, 
however,  that  there  is  not  a  field  for  the  application  of  roller 
hearings  in  lathe  construction,  because  such  bearings  are  used 
with  success  for  carrying  those  running  parts  where  the  ex- 
istence of  a  slight  amount  of  lost  motion  is  not  detrimental. 
In  Fig.  9  there  is  shown  a  typical  installation  of  Hyatt  roller 
hearings  in  the  headstock  of  an  engine  lathe.  Here  it  will 
be  seen  that  the  cone  pulley  is  carried  by  two  Hyatt  bearings 
placed  one  at  each  end,  with  the  rollers  running  directly  in 
contact  with  the  lathe  spindle,  while  outer  races  A,  which  are 
made  of  cold-rolled  steel,  are  fitted  into  spaces  bored  in  the 
pulley  to  receive  them.     It  will  be  apparent  from  the  illustra- 
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Fig.    11.     Application  of  Roller  Bearings  for  carrying  All   Shafts  in   a  Ma- 
chine  Tool   Gear-box.      All   Bearings   directly   on   Shafts 


lion    thai    B    spacing    sleeve    H 

is    placed    between    the    end 

rings  of  the  retainers  on  the 
tWO  pulley  hearings,  in  order 
to  hold  these  hearings  againsl 
longitudinal  movement  toward 
each  other.  At  the  right  hand 
end,  a  ring  0  is  secured  to 
the  huh  Of  I  he  cone  pulley  |,y 
fillister  head  screws,  in  order 
to  prevent  the  hearings  from 
moving  toward  I  he  right.  At- 
tentlon  is  also  called  to  the 
fact  that  at  each  end  of  the 
bore  in  the  pulley,  there  is  a 
grooved  ring  I),  which  is 
usually  provided  with  felt 
packings  in  the  grooves,  so 
that  these  packings  may  be- 
come saturated  with  oil  and 
run  closely  in  contact  with 
the  shaft,  thus  preventing 
grit  or  other  foreign  matter 
from  finding  its  way  into  the 
bearings,  where  it  would  cause 
damage. 

It  will  also  be  seen  that  the 
shaft  carrying  the  back-gears  is  mounted  in  Hyatt  roller  bear- 
ings, the  method  of  mounting  these  bearings  being  essentially 
the  same  as  that  employed  in  the  cone  pulley.  The  rollers  run 
in  direct  contact  with  the  back-shaft,  and  the  hubs  of  the  back- 
gears  are  bored  out  to  receive  cold-rolled  steel  outer  races 
which  provide  a  smooth  track  for  the  rollers.  It  will  also  be 
noticed  that  rings  F.  secured  to  the  outside  of  the  gear  hubs 
by  screws,  provide  for  holding  the  roller  bearings  against 
longitudinal  movement.  As  in  the  case  of  the  cone  pulley 
bearings,  provision  is  made  for  excluding  grit  and  other 
foreign  matter  by  means  of  a  grooved  ring  carrying  felt  pack- 
ings, which  is  placed  at  the  exposed  end  of  each  bearing.  At- 
tention is  called  to  the  fact  that  the  spindle  itself  is  carried 
in  the  customary  tapered  bronze  bearings  G.  adjustment  of 
these  bearings  being  accomplished  by  means  of  a  pair  of  take-up 
nuts  H.  which  assure  freedom  from  lost  motion  in  the  bear- 
ings and  the  production  of  accurate  machine  work  by  the  lathe. 

Application  of  Roller  Bearings  in  Planer  Drive 

On  the  geared  transmission  used  in  a  planer  bed,  profitable 
use  may  be  made  of  anti-friction  bearings  to  increase  the  effi- 
ciency of  power  transmission,  insure  uninterrupted  operation, 
and  facilitate  lubrication.  In  Fig.  10  there  is  shown  a  typical 
example  of  the  installation  of  Hyatt  roller  bearings  to  support 
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Fig.   12.     Application  of  Roller  Bearings  for  carrying  Shafts  in  Drilling  Machine  Speed-change  Gear-box.     Note  Application  of  Ball  Thrust  Bearings  to  carry 

Thrust    of    Bevel    Crown    Gears.      Gear-box    Bearings    have    Inner    Races 
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all  driving  shafts  in  the  bed 
of    a    machine    of    tins    type. 

It  will  be  apparent  from  the 
arrangement  of  gearing  shown 
in  this  illustration,  thai  the 
speed  is  reduced  from  shall 
to  shaft,  as  a  result  of  whi  li 
the  hearing  pressure  steadily 
increases,  and  so  the  size  of 
the  bearings  must  Increase 
progressively.  That  this  has 
actually  been  done  in  the 
present  ease  will  be  apparent 
by  comparing  the  sizes  of 
bearings  i.  />'.  c,  and  i>.  i  pom 
which  it  will  be  evident  that 
the  projected  area  of  these 
bearings  increases  steadily 
from  A  to  IK  in  order  to  pro- 
vide for  carrying  a  constantly 
higher  bearing  load.  The  com 
bination  of  conditions  shown 
in  this  illustration  makes  it 
necessary  to  carry  a  fairly 
high  bearing  pressure  on  bear- 
ings the  size  of  which  is 
limited  by  the  space  that 
is  available.  On  this  account, 
it  was  decided  to  use  steel 
races  for  the  rollers  on  both 
the  inside  and  outside,  be- 
cause  there   would    otherwise 


Fig.    13. 


Another    Combination    of    Roller    and    Ball    Bearings    for    carrying 
Combined    Radial    and     Thrust    Load 


machines,    boring    mllll 

the     hearing     p: 

high  to  enable  the  roll,  i 
be  run  directly  upon 

In   thl 
ligner    decided 

:n    to 

make    it    apparent     thai     the 
Hyatt  roller  bearing 

■ 

over   the    bole 

them,  and  that  « b 
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to  provld<  iding 

grit  and  other  foreign   : 
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Use  ot  Hyatt  Boiler 

on  DrillinK  Machines 
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ful    applli 
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be  danger  of  the  rollers  wearing  away  the  shafts,  duo  to  the 
heavy  loads  on  all  of  these  bearings. 

Where  this  practice  of  using  steel  inner  races  is  employed, 
it  may  also  be  desirable  to  have  the  design  worked  out  in  such 
a  way  that  the  provision  of  these  inner  races  will  not  offer  any 
obstruction  that  prevents  the  machine  from  being  readily  dis- 
assembled. This  was  the.  case  in  designing  the  planer  drive 
shown  in  Fig.  10,  and  to  provide  for  this  it  will  be  seen  that 
each  shaft  has  been  turned  down  so  that  the  outside  diameter 
of  the  steel  inner  races  placed  on  the  shaft  is  not  greater  than 
the  diameter  of  the  shaft  adjacent  to  the  inner  races.  With 
such  an  arrangement,  it  will  be  evident  that  each  shaft  may 
be  pulled  through  toward  the  left,  without  encountering  any 
obstruction;  but  if  the  inner  races  were  secured  to  the  shaft 
in  such  a  way  that  they  stood  above  the  diameter  of  the  shaft, 
these  races  would  prevent  the  shaft  from  being  drawn  out  when 
it  was  desired  to  disassemble  the  machine.  After  reading  the 
description  of  methods  for  holding  the  Hyatt  roller  bearings 
in  the  cone  pulley  and  back-gears  of  the  lathe  head  shown  in 
Fig.  9,  the  method  of  securing  the  roller  bearings  in  this 
planer  drive  will  be  quite  apparent  from  the  illustration.  It 
will  be  noticed  that  in  both  cases,  similar  methods  are  em- 
ployed for  excluding  dust  and  other  foreign  matter  from  the 
bearings  to  avoid  danger  of  scoring  the  rollers  and  races, 
which  would  decrease  their  efficiency  in  .the  transmission  of 
power. 

Roller  Bearinprs  in  Machine  Tool  Gear-boxes 

In  many  cases,  the  designer 
who  contemplates  the  use  of 
anti-friction  bearings  of  a 
type  where  a  decision  must 
be  made  as  to  whether  or  not 
an  inner  race  should  be  em- 
ployed between  the  rollers 
and  the  shaft,  may  either  de- 
cide to  use  an  inner  race  of 
cold-rolled  steel  or  to  heat- 
treat  the  shaft  in  order  to 
give  it  the  desired  physical 
properties  to  resist  wear.  In 
the  gear-box  shown  in  Fig. 
11,  which  is  a  typical  example 
of  the  design  used  on  milling 
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Fig.    14.      Industrial    Trurk    Wheels    mounted    on    Roller    Bearings    to    reduce 
Effort   required   to   pull   heavily   Loaded   Truck.      Note   that    Rollers 
run    directly   on    Axle 


may   be   necessary    to    furnish    Hyatt    roller   bearings    used    in 
this   class   of   service    with    inner    races    to    avoid    wear  i  g 
shafts,  the  practice  being  the  same  ;.s  that   shown   in   Pig 
where  inner  races   were   provided   on   bearings   of  the   p 
drive  owing  to  the  exceptionally  high  pressures   a  hi 
in  these  hearings.     In   Fig.    12   there  is  shown   the   upper   pari 
of  a  drilling  machine  in  which  it   will  he  seen  that   the  driving 
shaft,    gear-box,    and    crown    gears    are    furnished    with    H 
roller   bearings.      In    all    of   these   hearings    it    i 
employ  inner  races  because  the  Bpeeds  are  sufficiently  high  to 
cause  danger  of  wearing  the  shafts.     If  the  machine  tool   de 
signer  prefers,  he  may   discard   the   inner   rare   and   use   beat- 
treated  shafts.     In  general  respects,  this  installation  combines 
features  of  the  lathe  head  and  planer  drive  Installations,  which 
bave   already    been    described,    both    a-    regards   the   methi 
mounting   the   hearings  and    the   practice  of  turning  down    the 
shafts   so   that    inner    races    for    the   rollers   are    located    '»n    a 
level  witii   the  surface  of  the  shaft   to  provide   for   freedom 
from  obstruction  in  disassembling  the  machine. 

An  interesting  feature  of  this  installation  is  the  way  in 
which  use  has  been  made  of  a  combination  of  Hyatt  roller 
hearings  and  hall  thrust  hearings.  It  will  he  apparent  that 
as  this  is  a  drilling  machine,  there  will  tie  a  thrust  load  mi 
the  spindle  in  addition  to  a  radial  load,  thus  making  i' 
essary  to  provide  some  form  of  thrust  bearing  As  Hyatt  rolh-r 
hearings  are  strictly  radial  hearings,  other  means  had  to  be 
provided  for  carrying  the  spindle  thrust,  and  for  this  pw. 
use   was   made  of  a    hall    hearing   as   shown   at     1.     Drive    from 

the  speed  box   to  the   spindle 
is  through   the  usual  an 
men!    of    bevel    crown    _ 
and  with  any  )>■  drive 

there  is  a  certain  amount  of 
end  thrust  Imposed  upon  both 
shafts  Bearing  I  very  easily 
takes  care  of  this  additional 
thrust  load  applied  on  the 
drilling  machine  spindle, 
while  the  thrust  load  on  the 
horizontal  shaft  from  the 
gear-box  is  carried  by  a  ball 
thrust  bearing  B  mounted  at 
the  rear  end  of  this  shaft. 
Another  application  of  a  corn- 
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bination  of  Hyatt  roller  and  ball  bearings  for  carrying  the 
crown  gears  on  i  drilling  machine  is  shown  in  Fig    IS 

Boiler  Bearings  La  Wheels  <>f  [ndustrteJ  Trucks 

Trucks  used  for  transporting  loads  of  raw  material  and 
produd  around  industrial  plants  arc  usually  made  with  quite 
small  wheels  lu  order  to  facilitate  the  work  of  lifting  heavy 

loads.  Onto  and  nil  the  (rucks.  Bui  these  small  wheels  make 
it    harder    In    move    the    loaded    truck,   and    as    such    trucks    are 

generally  pulled  by  hand,  it  is  desirable  t<>  reduce  frlctlonal 

resistance  as  far  as  possible   in  order  to  reduce  to  a  minimum 

the  amount  of  wort  required  to  pull  the  truck.    Builders  of 

some  types  of  industrial  trucks  are  now  using  Hyatt  roller 
bearings  for  this  purpose,  and  Pig,  II  shows  a  typical  example 
of  the  way  in  which  a  Hyatt  roller  hearing  is  mounted  in  the 
huh  of  a  truck  wheel  Here  it  will  be  seen  that  it  is  merely 
necessary  to  hore  out  the  huh  to  receive  an  outer  race  .1  made 
from  cold-rolled  steel,  which  is  of  the  proper  size  to  receive 
rollers  which  run  directly  in  contact  with  the  axle  of  the 
truck.  It  will  he  apparent  that  the  wheels  are  held  on  the 
axle  by  means  oi  collars  B  and  cotter-pins  C.  Two  collars  1) 
and  /.'.  which  are  placed  between  collar  B  and  the  wheel  at  one 
side  and  between  cotter-pins  C  and  the  wheel  at  the  other  side, 
tit  snugly  against  the  ends  of  the  wheel  hub  and  prevent  the 
roller  bearing  from  working  out  of  place.  Only  a  moderate 
additional  expense  is  involved  in  equipping  a  truck  with 
Hyatt  bearings  in  this  way,  and  the  reduction  of  effort  re- 
quired to  pull  a  loaded  truck  through  the  substitution  of  these 
ami  friction  bearings  affords  a  strong  talking  point  for  the 
salesman. 

It  has  been  the  aim  in  writing  this  discussion  of  the  appli- 
cation of  roller  bearings  in  machine  shop  equipment  to  ex- 
plain the  latest  practice  in  the  use  of  this  type  of  anti-friction 
bearings.  The  second  installment  of  the  article,  which  will 
appear  In  the  November  number  of  Machinery,  will  continue 
the  explanation  of  how  machine  designers  are  applying  roller 
bearings  in  machine  tools,  countershafts,  lineshaft  hangers, 
etc.  There  will  also  he  presented  a  discussion  of  the  best 
practice  in  the  lubrication  of  bearings  of  this  type. 

UNIFORM  EXPANSION 

BY   FRED  R.   DANIELS 

Although  the  device  shown  in  the  accompanying  illustration 
for  obtaining  a  uniform  expansion  is  applied  to  textile  ma- 
chinery, it  involves  a  mechanical  movement  which  is  of  gen- 
eral interest.  The  device  is  operated  by  rod  R,  which  is  com- 
posed of  five  threaded  sections.  The  center  rod  is  threaded 
on  each  end  and  has  a  bearing  in  the  fixed  center  support  D, 
the  effect  being  equivalent  to  six  sections  instead  of  five.  The 
couplings  C  which  join  sections  D  are  iy2  inch  long,  and  the 
cast-iron  ends  of  the  case  G,  which  provide  bearings  for  the 
ends  are  1  inch  thick.  The  intermediate  nuts  B  are  also  1  inch 
thick. 

As  shown  in  the  illustration,  the  similarly  located  rod  sec- 
tions on  each  side  of  the  center  have  opposite-hand  threads 
and  are  of  single,  double,  and  triple  lead,  respectively.  When 
the  handle  on  R  is  turned,  the  nuts  B,  of  which  there  are  six, 
advance  toward  their  respective  ends.  The  travel  of  the  in- 
termediate nuts  is  limited  by  the  couplings  C,  and  that  of 
the  end  nuts  by  the  confines  of  the  case. 


Assume,  tor  example,  that   the  shortest  contraction  equals 

x 

30     inches,     then    each     section,     represented     by    ,    Will    equal 

<; 

5  inches.  Now  when  rod  A'  is  turned  a  sufficient  number  of 
revolutions  to  have  advanced  rods  o  and  c  a  distance  of  1  inch 
In  opposite  directions,  the  two  center  spaces  become  8  inches 
long.  At  the  same  operation,  rods  <•  and  r.  have  shortened  the 
two  intermediate  sections  1  inch,  while  rods  b  anil  /  have 
lengthened  them  2  inches,  making  a  net  gain  of  1  inch;  thus 
the  intermediate  spaces  also  become  11  inches  long.  Similarly, 
rods  /;  and  /  having  advanced  toward  their  respective  ends  a 
distance  of  2  inches,  and  rods  a  and  g  having  traveled  3  inches, 
the  end  sections  will  also  have  gained  a  net  distance  of  1  Inch, 
and,  like  the  other  sections,  will  be  6  inches  in  length. 

To  obtain  the  desired  expansion,  it  is  necessary  to  calculate 
the  travel  of  the  nuts.  From  these  distances  the  lengths  of 
the  rod  sections  necessary  for  obtaining  the  desired  expansion 
for  any  given  limit  may  be  readily  determined  by  the  follow- 
ing formulas: 

Let  x  —  minimum  contraction  over  all;  then: 

.r 

=  length  of  each  section 

G 

15 


X  x  — 

(iy2  +i)  =  -     -2%  =  - 

6  6 

travel  of  intermediate  nuts 


allowable 


(The  combined  length  of  the  coupling  and  nut  =  21/.  inches.) 

Let  y  =  total  travel  of  end  nuts;  then: 

V 

—  =  travel  of  each  nut 
2 

y 

:  travel  of  intermediate  nuts  =  3  :  2,  or 

2 

y       x  — 15 

: =  3:2 

2  6 

3a;  —  45        a-  — 15 


6                    2 

=  loiai  es 

pansn 

)n  oi 

Let  z  =  maximum  length; 

then: 

a-  — 15 

3a;- 

-15 

z  =  x  -\-  y,  or  z  =  x  4- 

=  (maxi- 
2  2 

mum  length) 
When  the  maximum  length  is  known,  the  shortest  contrac- 
tion may  be  derived  as  follows: 

Let  x  =  shortest  or  minimum  contraction;  then: 

3a-  — 15 

x  =  z  —  y,  or  x  = v 

2 

2a-  =  3a;  —  15  —  2y 

x  =  2y  -f  15 

In  the  illustration,  F  is  the  cover  of  the  case,  H  the  caps  of 

the  nuts,  and  E  the  bottom  of  the  case.     The  case  G  and  the 

cover  are  made  of  sheet  metal  and  the  bottom  E  of  cast  iron. 


It  is  said  that  a  renowned  scientist  admitted  to  a  few  of 
his  friends  that  after  a  lifetime  of  study  he  was  still  unable 
to  understand  the  electric  light.  Whereupon  his  host  ex- 
plained: "It's  perfectly  simple.  You  press  this  button — so, 
and  the  lamps  light.  You  press  this  other  button  and  the 
lamps  are  extinguished.     That's  all  there  is  to  it." 


R.H. DOUBLE 


R.H. SINGLE 


SHORTEST  CONTRACTION; 

a 


L.H. DOUBLE 


uiiiiii'—T- 


■■      /<"" 


L.H. TRIPLE 


^w= 


;      g 


F  E 

Machinery 


Device   for  obtaining   Uniform   Expansion 


Figs.  22  and  23.    Welded  and  Unwelded  Test  Pieces,  nearly  Full  Size.     Welded  Pieces  below,  TJnwelded  Pieces  above 

FUSION  WELDING  FALLACIES-4 


BY   S.  W.  MILLER' 


IN  preceding  numbers  of  Machinery  some  of  the  common 
fallacies  relating  to  fusion  welding  have  been  dealt  with.  In 
the  present  article  one  more  of  the  common  fallacies  will  be 
considered.  In  this  connection  it  should  be  thoroughly  im- 
pressed upon  all  who  use  fusion  welding  that  no  weld  except 
the  best  should  be  considered  in  any  important  work,  espe- 
cially where  life  may  be  in  danger  by  a  failure,  and  the  com- 
mon opinion  that  if  a  tensile  test  piece  breaks  outside  the 
weld,  the  weld  is  necessarily  a  good  one,  should  be  corrected. 
At  the  present  time  no  one  knows  how  dangerous  or  safe  a 
weld  is  until  it  is  put  into  service  and  tried.  The  ordinary 
tests  are  not  sufficient,  because  they  do  not  take  the  element 
of  time  into  consideration.  The  writer  admits  freely  the  diffi- 
culty of  the  problem,  but  it  must  be  solved  and  undoubtedly 
will  be.  At  any  rate,  it  is  wrong  to  take  the  position  that  any 
imperfection  in  an  important  weld  may  be  overlooked  or  con- 
sidered of  little  consequence,  although  such  a  position  has 
been  taken  in  a  number  of  instances.  From  the  commercial 
standpoint,  also,  it  is  foolish  to  countenance  a  defective  weld, 
because  the  better  the  weld,  the  less  metal,  time,  and  gas  are 
consumed  in  its  making,  and  so  it  is  cheaper  to  make  a  good 
weld  than  a  poor  one  of  the  same  strength. 

The  late  Dr.  F.  R.  Hutton,  past  president  and  honorary  sec- 
retary of  the  American  Society  of  Mechanical  Engineers  and 
vice-president  of  the  American  Museum  of  Safety,  said  thai 
"an  industrial  accident — and  a  boiler  rupture  or  failure  is 
such  an  accident — is  an  economic  loss  and  an  indefensible 
blunder  from  which  the  community  has  a  right  to  be  defended 
by  ordinance  or  legislation."  While  Doctor  Hutton  was  speak- 
ing of  boilers  especially,  it  will  be  noticed  that  he  included 
all  industrial  accidents,  and  so  the  remark  applies  to  welding, 
which  is  an  industrial  process  from  which  industrial  accidents 
may  arise  through  faulty  design,  construction,  or  operation, 
although  the  last  does  not  usually  concern  welders. 

Weld  is  not  Necessarily  Good  Because  Test  Piece  Breaks 
Outside  Weld 

The  writer  has  called  attention  before  to  the  fallacy  of  the 
statement  that  if  a  tensile  test  piece  breaks  outside  the  weld, 
the  weld  is  necessarily  good.  Still,  recently  ho  heard  several 
representatives  of  important  welding  industries  speak  of  ten- 
sile strength  as  if  it  were  the  most  important  requirement  in 
a  weld.  The  tensile  strength  of  a  welded  piece  depends  con- 
siderably upon   the  material   in   which   the   weld    is   made,   be- 

'Address:    Rochester  Welding  Works,    Rochester,    N.    Y. 


cause   the   carbon   content,    if    large,    increases    this    strength. 
Most  material  that  is  welded  contains  not  over  0.3  pel 
carbon,  and,  therefore,  its  tensile  strength  ranges  from    t 
to  65,000  pounds  per  square  inch.     The  majority  of  it  is  not 
over  58,000   pounds,  and   not   much   of  it   is   less   than    48,000 
pounds,  so  that  under  ordinary  conditions  there  is  a  range  of 
only  10,000  pounds.    The  tensile  strength  of  a  weld  made  with 
law-carbon   steel   wire   is   about   52.000   pounds   to   the  ao. 
inch;  therefore,  if  the  original  material  has  a  tensile  strength 
less  than   this,   the  piece  will   break  outside   the  weld   under 
test,  and  if  the  strength  of  the  piece   is  higher  than   52 
pounds,  the  break  will  be  in  the  weld.     It  is.  therefore,  neces- 
sary to  know  the  tensile  strength  of  the  material   welded   in 
order  to   make  a  fair   comparison.     If  a   tensile  strength   of 
50,000   pounds  to   the  square   inch    were   always   secured    in   a 
weld,   there   would  be  no  objection  to  using  welds   for  n 
important  structures,  as  far  as  tensile  strength 

Ductility  and  Elong-ation  of  Welded  P 

Neither  is  ductility  a  true  measure  of  the  value  of  a   « 
although    it    is    more    important    than    mer<  ngth. 

Steel  containing  0.2  per  cent  carbon  is  very  ductile,  much  more 
so  than  steel  containing  0  i  pi  r  i  enl  carbon,  and 
unsuitable    for    alternating    stl  while    the    0.4    per 

steel  is  used  for  such  work  as  railroad  The  ductility 

of  a  soft  piece  of  steel,  when  tested  in  a  testing  machi: 
indicated  by  its  great   elongation  and   reduction   of  area      The 
most  of  this  elongation  and  reduction  I   dur- 

ing  the  last    3  or    J   per  cent   of  the   load;    that    is.   if  the 
load  is  3H.O00  pounds,  most  of  the  elong 
the  last   thousand  pounds.     No  material   in  ! 
to  such  conditions,  ami.  therefore,  ductility  ma;. 

as  a  quality  Of  a  weld. 

The  elongation  of  a  norma! 
material    is   quite   uniform.      With   an    anannealed    « 

(in  Which  the  elongation  of  thl 
Iter  cent)  the  usual  method  of  measurement  of  the  elongation 
will  give  nearly  as  high  a  figure  as  in  the  unwelded  material; 
that  is.  provided  the  test  pi.ee  is  machined  and  the  material 
has  a  smaller  tensile  strength  than  the  weld.  This  h.. 
curred  many  times  with  the  writer,  and  is  a  splendid  method 
of    faking  If    an    unwelded    piece    having    a    tensile 

strength  of  18,000  pounds  and  an  elongation  of  :;:»  per  cent  is 
compared  with  a  welded  piece  having  a  tensile  strength  of 
17,000  pounds  and  an  elongation  of  30  per  cent,  it  will  be  found 
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thai  ii"'  welded  piece  will  show  !»7  per  cent  of  the  original 
tensile  strength  and  86  per  cenl  of  the  elongation,  which 
splendid  udd.  on  paper.  When  the  t<  I  piece  I  examined, 
however,  11  will  be  round  thai  the  necking  down  has  occurred 
entlrelj  outside  the  weld,  so  that  If  the  broken  ends  of  the 
welded  and  unwelded  pieces  are  examined,  the  rest  of  the 
pieces  being  bidden,  the  difference  between  them  cannol  be 
i1'!'!  -The  onl}  difference  between  the  tests  is  thai  one  repre 
Bents  iiu'  original  material,  and  the  other  represents  the  same 
material  subjected  to  a  drawing  heal  below  the  Ac,  critical 
point,  in  s  i  2  by  2-lncb  weld,  the  Lc,  point,  as  shown  by  the 
microscope,  is  aboul  2  inches  from  the  center  of  an  oxj 
acetylene  weld,  and  much  less  for  an  electric  arc  weld,  in 
Pigs,  22  and  23  are  shown   welded  and  unwelded  test   pices, 

in    nearly    full    size.      The    welded    samples    are    shown    al    the 

bottom,  and  the  unwelded,  above,  it  will  be  seen  thai  in 
Pig.  22  the  appearance  of  the  fracture  is  the  same  for  both 
samples  in  Pig.  23,  the  weld  is  a  couple  of  Inches  to  the 
right  of  the  break,  where  the  section  is  somewhat  rough.  The 
tensile  Strength  of  the  original  material  was  47,500  pounds 
per  square  Inch. 

The  writer  knows  of  hut  one  set  of  tests  in  which  any 
specific  attention  was  given  to  the  question  of  elongation.  To 
compare  the  elongation  of  the  weld  with  that  of  the  various 
parts  of  the  rest  of  the  piece,  and  with  an  unwelded  test  piece, 
the  elongation  should  he  measured  in  each  L-inch  length  of 
the  test  piece,  if  the  weld  is  approximately  1  inch  long,  and 
In  shorter  distances  if  the  weld  is  shorter;  the  results  will 
vary  because  of  the  different  heats  to  which  the  different 
lengths  have  been  subjected.  The  measurements  should  he 
made  inside  the  elastic  limit  with  a  Berry  strain  gage  or  some 
other  accurate  instrument.  The  test  piece  should  contain  an 
odd  number  of  inches,  as  the  weld  should  be  in  the  center. 
Among  the  important  structures  to  which  welding  is  applied 
are  pressure  vessels  that  are  subjected  to  variations  in  pres- 
sure, which  sometimes  cause  alternating  stresses.  Many  other 
pieces,  such  as  shafts,  are  subjected  to  alternating  stresses; 
therefore,  care  should  be  taken  to  provide  a  weld  that  will 
have  satisfactory  resistance  to  such  loading.  It  has  been 
proved  that  an  ordinary  unannealed  fusion  weld  made  by  any 
process  has  not  a  satisfactory  resistance  to  shock  and  alternat- 
ing stresses,  so  that  for  all  important  work  it  will  be  neces- 
sary to  pay  more  attention  to  these  requirements  than  to  either 
the  tensile  strength  or  ductility.  As  a  result,  it  is  very  neces- 
sary to  produce  a  welding  material  that  when  made  into  a 
weld  will  give  satisfactory  physical  qualities;  and  the  writer 
does  not  believe  that  this  problem  has  been  solved  by  any 
means.  The  nature  of  the  alternating  stress  and  shock  tests 
will  require  careful  thought.  There  is  much  difference  of 
opinion  as  to  how  to  make  these  tests;  but  any  method  giving 
comparative  results  will  give  much  valuable  and  needed  in- 
formation. 

TABLE   FOR  FACILITATING  APPLICATION 
OF  LEWIS  FORMULA 

BY   JAMES  OHABA' 

While  the  Lewis  formula  readily  gives  the  safe  load  of  a 
gear  when  the  pitch  and  diameter  are  known,  it  is  diffi- 
cult to  find  the  correct  pitch  when  the  diameter  and  the  load 
at  the  pitch  point  are  known.  As  usually  written,  the  Lewis 
formula  is: 

W  =  SPbi/  (1) 

in  which  W  =  safe  load,  in  pounds; 

S  =  allowable  stress  for  material  at  given  velocity; 

P  =  circular  pitch  of  gear; 

b  =  width  of  face; 

y  =  Lewis  factor  for  circular  pitch. 
The  width  of  face  b  can  be  expressed  in  some  proportion 
of  the  circular  pitch  P.  as  o  =  UP,  in  which  case  k  is  the 
ratio  of  b  to  P  and  can  be  assumed  or  calculated.  Formula  (1) 
may,  therefore  be  written  W  =  SPkPy.  When  the  number 
of  teeth  N  and  the  diameter  d   of  the  gear  are  known,  the 


Till 

circular  pitch  is  easily  found  from  the  formula  P  .   Bv 

\ 

Substituting    this    value    for    /'.    the   safe    load    formula    becomes 

si.  n  1 1  a 
H  ,  which  may  be  solved  for  the  value 

\ 

\  SffcirM1 

(2) 
V  W 

\ 
The  accompanying   table  gives  the   value  oi  for  all   gears 

V 
With   from  twelve  to  one  hundred   teeth,  the  value  of  y  having 

0.(1X4 

been  found  from  the  formula  y       0.124  .    As  all  the 

\ 

Sknul*  \ 

terms  In  the  membei  are  known,  the  value  of  Is 

W  i, 

easily   found.     Then  the  number  of  teeth    in    the  gear   will   bo 

TABLE  FOR  FACILITATING  APPLICATION  OF  LEWIS 
FORMULA 


Number 

Sk7T-il2    N- 

Number 

SkTT  ll-      HP 

Number 

Sk7T-il*     .V 

Hi  Teeth 

iif  Teel  ii 

of  Teel  ii 

N 

W      y 

N 
42 

W      J 

16380 

N 

72 

W      y 
45280 

12 

2150 

13 

2370 

43 

17110 

?:; 

46490 

14 

2610 

44 

17850 

74 

47720 

15 

2870 

45 

18610 

75 

48960 

16 

3150 

46 

19390 

76 

50230 

17 

3450 

47 

20180 

77 

51500 

18 

3770 

48 

20990 

78 

52790 

19 

4100 

49 

21820 

79 

54100 

20 

4450 

50 

22660 

80 

55440 

21 

4820 

51 

23520 

81 

56780 

22 

5210 

52 

24410 

82 

58140 

23 

5610 

53 

25290 

83 

59510 

24 

6030 

54 

•  26190 

84 

60900 

25 

6470 

55 

27120 

85 

62310 

26 

6920 

56 

28050 

86 

63730 

27 

7390 

57 

29010 

87 

65170 

28 

7870 

58 

29980 

88 

66630 

29 

8380 

59 

30970 

89 

68100 

30 

8890 

60 

31970 

90 

69590 

31 

9430 

61 

32990 

91 

71090 

32 

9980 

62 

34030 

92 

72610 

33 

10550 

63 

35080 

93 

74140 

34 

11130 

64 

36150 

94 

75700 

35 

11730 

65 

37230 

95 

77290 

36 

12340 

66 

38330 

96 

78850 

37 

12980 

67 

39450 

97 

80450 

38 

13620 

68 

40580 

98 

82060 

39 

14290 

69 

41730 

99 

83700 

40 

14970 

70 

42900 

100 

85350 

41 

15660 

71 

44080 

Machinery 

'Address:   13  H  St..   N.E.,   Washington,  D.  C. 


the  number  in  the  adjacent  left-hand  column  that  is  opposite 

AT2 
the  value  nearest  to  the  value  of just  found.     Knowing 

y 

the  diameter  and  the  number  of  teeth,  the  circular  pitch  is 

ird 

found  from  the  formula  P  =  . 

N  > 

Example — It  is  desired  to  find  the  circular  pitch  to  use  on  a 

set   of   cast-iron   gears,   6   inches  and    18   inches   in    diameter, 

respectively,  which  are  to  transmit  5  horsepower  at  a  velocity 

of  100  feet  per  minute  at  the  pitch  line.     Using  the  smaller 

33,000 

gear,  which  is  the  weaker  in  this  case,  W  =±  5  X  =  1650 

100 
pounds.     For   cast   iron   at   100   feet   per   minute,    S   =    8000. 
Assuming  that  k  =  2.5  and  substituting  the  values, 
SknH*  8000  X  2.5  X  7T2  X  62 

= =  4306 

W  1650 

SkTr*d2  N2 

The  nearest  value  in  the  column  headed  =  is 

W  y 

4450;  so  the  number  of  teeth  in  the  gear  is  20,  and  the  circular 
pitch  is: 

nd         3.1416  X  6 

=  0.94248,  or  1  inch,  approximately 


N 
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Machining  and 
Gaging  9.2-inch 
High-Explosive 
Howitzer  Shells 


Machines  and  Tools  Used,  Successive  Order  of  Machining  Operations,  and 

Complete    Gaging    Equipment 
BY  M.  H.  POTTER1 


AS  contracts  have  been  placed  by  the  War  Department  for 
9.2-inch  high-explosive  shells,  all  machining  and  gaging 
k  operations  on  these  shells  are  described  in  this  article 
for  the  benefit  of  manufacturers  who  are  to  produce  either 
this  particular  shell  or  other  large  sizes.  The  practice  to  be 
described  has  been  successfully  employed  in  a  Canadian  plant 
which  produced  a  large  number  of  9.2-inch  shells  for  the 
British  Government.  The  howitzer  shells  of  the  same  size  for 
the  United  States  Government  will  be  made  in  accordance 
with  the  drawings  and  specifications  prepared  for  the  British 
shells.  There  are  twenty-nine  separate  operations  on  the  shell 
body  and  eleven  operations  on  the  adapter  or  base  plug.  These 
operations  will  be  referred  to  in  the  order  in  which  they  are 
performed. 

The  general  type  of  machine  and  tool  used  in  each  case  is 
mentioned,  and  all  of  the  working  and  inspection  gages  are 
illustrated.  These  gage  illustrations  include  the  maximum 
and  minimum  dimensions  allowed.  An  inspection  of  these 
dimensions  and  those  on  the  shell  drawings  will  show  that 
rather  large  tolerances  or  limits  are  permitted  in  many  cases, 
especially  when  comparison  is  made  with  the  accuracy  re- 
quired in  many  other  branches  of  munitions  manufacture.  It 
is  essential,  however,  to  so  machine  the  shell  that  it  has  walls 
of  uniform  thickness  and  is  quite  close  to  a  given  weight. 
Any  decided  lack  of  uniformity  in  wall  thickness  would  affect 
the  balance  of  the  revolving  shell  during  flight  and,  conse- 
quently, it  would  be  deflected  from  its  natural  path.  The 
shells  must  also  be  quite  uniform  in  weight,  as  otherwise  the 
range  would  be  affected. 

These  shells  are  not  ground  or  polished  on  the  outside,  but 
have  the  finish  left  by  the  turning  tool.  The  inside  is  finished 
with  a  two-bladed  reamer,  and  this  surface  must  be  quite 
smooth  to  prevent  excessive  friction  between  the  interior  of 
the  shell  and  the  explosive.  <A  sectional  view  of  the  shell  with 
the  base  plug  and  driving  band  in  place  is  shown  in  Fig.  1. 
which  includes  an  enlarged  detail  view  of  the  waved  ribs  for 
preventing  the  driving  band  from  slipping,  and  a  section  of 
the  driving  band  itself.  A  complete  list  of  all  operations  on 
the  shell  body  is  given  in  connection  with  Fig.  2.  which  will 
enable  the  manufacturer,  at  a  glance,  to  see  the  nature  of  these 
operations  and  their  successive  order.  The  plant  whicb 
adopted  the  following  practice  had  an  output  of  1000  snells 
per  day  of  20  hours. 
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First  Operation— Drilling,  Reaming,  and  Countersinking 
Fuse  Hole 

The  first  operation  is  performed  on  five  Colburn  drilling  ma- 
chines, the  drills  being  1  11/16  inch  in  diameter  and  having 
special  round  shanks  to  suit  quick-change  chucks.  The  drill 
is  followed  by  a  reamer  and  countersink  having  a  diameter 
of  1.720  inch  and  an  angle  of  18  degrees  on  the  countersinking 
part.  Thick-nosed  shells  are  faced  off  with  a  tool  which 
into  a  holder  having  a  No.  6  Morse  taper  shank  whicb  81 
the  machine  spindle.  Each  drilling  machine  is  equipped  with 
an  I-beam  traveler,  air  hoist,  and  shell  sling. 

A  plug  gage  .1.  Fig.  :'..  is  used  to  test  the  diameter  of  the 
drilled  hole  after  the  first  operation.     The  rough  length  of  the 
hole  is  also  tested  by  gage  B.    These  two  gages  are  used  both 
for  working  and  inspection.     An  over  all  length  gage  I 
for   making  a   length    mark   on    the    shell.     Th  uis   a 

center  or  pilot  which  tits  Into  the  tuse  hole,  and  at  the  op] 
end    there    is   a   small    center    punch.      This    length    mat. 
1/8  inch  beyond  the  maximum  length  of  the  shell. 

Second  Operation    Cutting  Off  Open  End 
The  open  end  of  the  shell  is  cut  off  on  five  Williams 
off  machines,     Each  machine  has  two  tools  located  opp 
each  other.    These  tools  are  offset  l   16  Inch  and  work  t<  ••■ 
the  center  of  the  shell.    The  shop  Inspector  transfi  ra  the 
number   (forging  lot   number)    from  the  outside  wall  ol 
shell  to  the  base  after  this  operation.     The  Insp 
Pig.  3,  is  used  to  check  the  length  of  the  shell. 

Third  Operation  -Rough-turning  Body  and  Pr>  • 

This   work    is   done    on    eight    26-lnch    Fairbanks    lathes    and 

fourteen  27-lnch  Brldgeford  lathes.     Bach  machine  has  a  Jib 

crane    bolted    to    the    floor,    equipped    With    a    chain    block    and 

canvas    sling.      The    shell    is    held    by    the    rough    bore    on    an 

expanding  mandrel  operated  by  means  of  a  hand  wrench.   I 
Fairbanks  lathe  is  equipped   with   a  cam   profiling  attachment 
and  one  toolpost.  and  each  Brldgeford  lathe  has  a  link  motion 
for  profiling  and  is  equipped  with  two  toolposts,  one  toel  ; 
used  for  the  straight   part   of  the  shell  and  one  for  the  nose. 
These  tools  operate  at   the  same  time.     The  Fairbanks  lathes 
cut   toward  the  tailstock  and  the  Brldgeford  lathes  toward  the 
headstock.    Both  solid  and  expanding  plug  centers  are 
in  the  fuse  hole  to  engage  the  tallstock   center.     "Tipit"   l1,- 
by   i  i.j-  by   12-inch   welded   tools  are  used   for  this  operation. 
The  double-diameter  snap  gage  A,  Fig.  4,  is  used  for  testing 
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the  body  diameter.    Gage  /•'  is  for  the  nose  diameter  and  gs 
for  the  profile,    These  are  Inspection  and  working  gages. 

Fourth  Operation  Rough  boring* 
Five  Root  A  Van  Dervoorl  special  boring  machines  arc  used 
for  litis  operation.  An  1  beam  traveler  equipped  with  a  chain 
block  ami  shell  booh  Is  provided  with  each  machine.  The  shell 
is  held  in  a  pneumatically  operated  collet  chuck.  The  boring 
is  done  by  s  slngle-polnl  tool  held  In  a  heavy  boring-bar.  This 
tool  is  guided  along  the  profile  by  a  slotted  cam  at.  the  rear 
of  the  lathe  bed.  A  5  8  b5  7/8-  by  4%-inch  high-speed  steel 
tool  is  used.  The  working  and  shop  inspection  gages  for  the 
rough  bore  are  shown  at  .1.  Pig.  5. 

Fifth  Operation     Finish-boring 

Twenty  Amalgamated  and  ten  Brldgeford  boring  machines 
are  used,  and  each  machine  has  a  jib  crane  equipped  with  a 
chain  block  and  canvas  sling.  The  shell  is  held  in  a  clamp 
"pot  chuck"  for  this  operation.  A  Davis  two-blade  head  is 
used  for  roughing  the  straight  part  of  the  shell  and  a  Davis 


Fig.  6.  Oage  i  la  for  the  diameter  of  the  bore  below  the  fuse 
hole,  gage  />'  for  the  fuse  hole  proper,  and  gage  0  for  the  total 
length  of  the  fuse  bole 

Seventh  Operation    Finish-turning  Body  unci  aheii  Nose 
sixteen   Douglas  Connecticut   lathes  of  26'/,,   inches  swing 

are    used,    and     the    shells    are    handled    by     I  beam    travelers 

equipped  with  chain  blocks  and  canvas  slings.    The  shell  is 

held  by  the  finished  Inside  bore  On  an  expanding  mandrel 
operated  by  a  hand  wrench.  An  expanding  center  is  used  in 
the  nose  to  fit  the  tallstock  center.  The  curvature  of  the  pro- 
file is  controlled  by  a  cam  slot  at  the  rear  of  the  lathe  bed 
which  is  connected  with  the  tool  slide.  A  stellite  tool,  1  inch 
square  by  4%  inches  long,  is  used  and  is  held  almost  vertical 
in  a  special  tool-holder. 

Gage  A,  Pig.  7,  is  used  for  testing  the  profile  of  the  head. 
The  body  diameter  is  tested  by  limit  snap  gage  li.  The  working 
gage  which  is  illustrated  has  a  maximum  size  of  9.160  inches 
and  a  minimum  size  of  9.150  inches.  The  inspection  gage  has 
a  maximum  size  of  9.165  inches  and  a  minimum  size  of  9.145 
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Fig.  1,    Sectional  View  of  9.2-inch  High-explosive  Howitzer  Shell 

two-blade  tool  for  finishing  the  straight  part  and  profile. 
The  working  gages  for  testing  the  bore  diameter  are  shown 
at  B,  Fig.  5,  the  larger  gage  being  6.50  inches,  and  the  smaller 
one  6.492  inches.  The  inspection  gages  are  of  the  same  form, 
the  maximum  size  being  6.510  inches,  and  the  minimum  size 
6.490  inches.  The  inspection  and  working  gage  for  the  length 
of  the  fuse  hole  is  illustrated  at  C. 

Sixth  Operation— Finish-boring-  and  Reaming-  Fuse  Hole 

Ten  Conradson  engine  lathes  provided  with  I-beam  travelers, 
chain  blocks  and  canvas  slings  are  used  for  the  sixth  opera- 
tion. The  shell  is  held  by  the  finished  inside  bore  on  an  ex- 
panding mandrel  operated  by  a  hand  wrench.  Each  lathe  has 
a  six-hole  turret  toolpost.  The  first  tool  used  is  in  the  form 
of  a  centering  piece  for  truing  up  the  shell.  The  second  tool 
has  a  single-point  cutter  for  boring  and  a  single  blade  for 
facing  the  18-degree  seat.  The  third  tool  is  a  single-point 
boring  tool  with  an  adjustable  stop  for  boring  the  fuse  hole 
proper.  The  fourth  tool  is  an  18-degree  rose  reamer  for  facing 
the  fuse  seat.  The  fifth  tool  is  a  double-diameter  finishing 
reamer  for  finishing  the  two  diameters  illustrated  by  the  detail 
view  to  the  left,  Fig.  6. 

The  working  and  inspection  gages  are  shown  at  A,  B,  and  0, 


and  Enlarged   Details  of  Driving  Band  Groove  and  Driving  Band 

inches.  The  working  gage  for  the  diameter  of  the  base  is 
partly  shown  at  C.  The  inspection  gage  for  the  base  end  has 
a  maximum  size  of  9.065  inches  and  a  minimum  size  of  9.045 
inches.  Ring  inspection  gages  D  and  E  are  also  used  for  the 
diameter  of  the  body  and  rear  end. 

Eig-hth  Operation— Counterboring-  Base  End 

Ten  Conradson  lathes  of  the  projectile  type  are  used.  Each 
machine  has  an  I-beam  traveler  equipped  with  chain  block  and 
shell  hook.  The  shell  is  held  in  a  special  floating  three-jaw 
chuck  at  one  end.  The  opposite  end  is  supported  and  held  in 
alignment  by  a  steadyrest  having  three  solid  jaws.  The  tools 
are  clamped  in  a  four-way  turret.  One  tool  is  used  for  rough- 
counterboring  and  facing  the  base  and  a  second  tool  for  finish- 
ing the  counterbore.  These  tools  are  made  of  one-inch  square 
high-speed  steel  stock. 

The  working  and  inspection  gages  are  shown  in  Fig.  8.  The 
depth  and  flatness  of  the  recess  in  the  end  of  the  shell  is  tested 
by  gage  A  and  the  over-all  length  of  the  shell  by  gage  B. 

Ninth  Operation-Cutting-  and  Waving-  Driving-  Band  Groove 

Eight  Root  &  Van  Dervoort  special  machines  are  used.  The 
shell  is  held  in  a  pneumatically  operated  collet  chuck.     The 


October,  1918 


MACHINERY 


127 


/        FINISH      \ 
I         TURN         J 


26 

I  BAKE.  J 


Fig.   2.     Nature   of  Operations  on  9.2-inch  High-explosive   Howitzer  Shell   and    their  Successive  Order 


cross-slide  has  a  block  toolpost  at  the  rear  and  a  four-way 
turret  in  front.  Two  parting  tools  at  the  rear  are  used  to  cut 
down  the  sides  of  the  groove  and  then  the  tools  in  the  turret 
are  used  as  follows:  First,  eight  grooves  are  cut;  second,  the 
metal  that  is  left  is  faced  down  with  a  single  flat  cutter;  third, 
the  waves  are  cut  with  a  flat  form  cutter,  which  is  given  a 
reciprocating  motion  for  forming  the  waves  by  means  of  a 
roller  in  contact  with  a  face  cam  mounted  on  the  face  of  the 
chuck;  fourth,  the  sides  of  the  groove  are  under-cut  by  two 
tools  moving  in  at  the  proper  angle. 

The  inspection  gage  for  the  diameter  of  the  groove  is 
shown  at  A,  Fig.  9.  The  working  gage  is  similar  except  that 
the  maximum  size  is  8.605  inches  and  the  minimum  size  8.595 
inches.  The  gage  B  is  for  the  width  of  the  groove.  One  corner 
of  gage  C  is  used  for  testing  the  distance  from  the  groove  to 
the  base.  The  maximum  distance  is  1.120  inch  and  the  mini- 
mum 0.920  inch.  Gage  D  is  for  testing  the  shape  of  the  wave 
or  ridge,  and  gage  E  for  the  under-cut  in  the  groove.  Gages 
B,  C,  D,  and  E  are  both  working  and  inspection  gages. 


Tenth  Operation-  Chamferintr  Base  End 
A  Milwaukee  lathe  provided  with  an  I-beam  traveler,  chain 
block,  and  canvas  sling  is  used.  The  shell  is  held  on  a: 
panding  mandrel.  The  corner  is  chamfered  to  an  angle  <>t  \~> 
degrees  to  insure  the  proper  centering  of  the  shell  in  the 
thread  milling  machine  used  for  the  base  end.  The  working 
and  inspection  gages  are  for  testing  the  form  and  angle  of 
the  chamfer  and  are  not  illustrated.  The  shell  end  after  this 
operation  is  shown  at  A,  Fig.  10. 

Eleventh  Operation    Threading  Base  End 
Twelve  Holden-Morgan  special  thread  milling  machines  are 
used.     Each   machine  has  an   I-beam   traveler  equipped   with 
chain  block  and  canvas  sling.     A  multiple  milling  cutt 
used  so  that  the  thread   (shown  at  B.  Fig.  10)    is  finished  in 
practically  one  revolution  of  the  shell.     This   is  a   left-hand 
Whitworth    thread   of   1/8-inch    pitch.     The    working   and    in- 
spection  gage   for   testing   the   length   of   thread    Ifl   il'.u-- 
at  C  in  Fig.  10. 
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Fig.   3.     Shell  after  First   and   Second   Operations   and   Gages   used 


Fig.  4.     Gages  for  Third   Operation   and   Shell 
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Twelfth  Operation    Eteoeulns  Fuee  Sola 
\    Holden-Morgan   thread   milling  machine   la   utilized    for 
this  operation      A   milling  cutter    i  L3  16   Inch    In   diameter 
is  used.    The  distance  from  the  recess  id  the  top  of  the  fuse 
bole  is  tested  by  gage  D,  Fig,  LO 

Thirteenth  Operation    ThreadlnfflSheU  Nose 
Four   Holden-Morgan  special   thread  milling  machines  are 

used.  These  are  of  the  multiple-CUtter  type,  which  finishes  a 
thread  in  practicallj  cue  revolution  of  the  shell.  The  thread 
is  a  righl  band  Whltwortb  standard,  and  there  are  fourteen 
threads  per  inch. 

The  working  and  Inspection  gages  are  shown  at   E  and  /•'. 
Fig.  io.    Gage  /'  is  for  the  fuse  hole  and  gage  B  is  tor  testing 

the  thread  and  angle  Of  the  fuse  seat.  The  outside  diameter 
Of  this  gage.  1.999  inch,  is  0.002  inch  larger  than  the  minimum 
diameter  specified.  The  minimum  and  maximum  outside  and 
mot  diameters  are  indicated  on  the  detail  view  G. 

Fourteenth  Operation -Preliminary  Shop  Inspection 

After  the  shells  are  thoroughly  cleaned  with  gasoline,  they 
are  inspected  by  using  the  gages  shown  in  Fig.  11.    The  limit 
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Fig.  5.    Shells  after  Fourth  and  Fifth  Operation,  respectively,  and  Gages  used 

snap  gage  A  is  for  the  driving  band  recess  which  has  a  toler- 
ance of  0.020  inch. '  Gage  E  is  for  the  under-cut  in  the  groove 
for  the  driving  band.  Gage  F  represents  the  minimum  and 
maximum  lengths  of  the  thread  in  the  shell  for  the  adapter. 
The  plug  gages  B  and  C  are  for  the  maximum  and  minimum 
diameters  of  the  bore,  the  tolerance  being  0.020  inch.  The 
depth  and  flatness  of  the  recess  for  the  adapter  flange  is  tested 
by  gage  D.  The  maximum  and  minimum  ring  gages  H  and  I 
are  for  the  shell  base  or  that  part  of  the  shell  which  is  back 
of  the  driving  band.  The  tolerance  in  this  case  is  0.020  inch. 
The  ring  gages  /  and  K  are  for  the  shell  body,  which  also  has 
a  tolerance  of  0,020  inch.  The  width  of  the  driving  band 
groove  and  its  distance  from  the  base  is  tested  by  gage  G. 
A  tolerance  of  0.080  inch  is  allowed  for  the  band  groove  width, 
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Fig.   7. 


Shell  after  Body  and  Nose  have  been  finish-turned — Profile,   Snap, 
and  Ring  Gages 


and  a  tolerance  of  0.200  for  the  distance  from  the  groove  to 
the  base.  Gage  L  is  used  for  the  diameter  of  the  bore  in  the 
nose  below  the  fuse  thread,  the  tolerance  in  this  case  being 
0.030  inch. 

Fifteenth  Operation— Preliminary  Government  Inspection 

Gages  similar  to  those  illustrated  in  Fig.  11  are  also  used 
for  the  preliminary  government  inspection.  In  addition,  the 
caliper  gage  shown  in  Fig.  12  is  employed  for  measuring  the 
thickness  of  the  shell  wall.  This  gage  is  of  the  indicating 
type,  as  the  illustration  shows.  A  tolerance  of  0.050  inch  is 
allowed  for  the  wall  thickness. 

Sixteenth  Operation— Testing-  Fit  of  Base  Plug 

The  base  plug  flange  is  covered  with  chalk  and  the  adapter 
screwed  into  the  shell  with  a  hand  wrench  in  order  to  test 
the  fit  between  the  flange  and  shell  recess.  The  nature  of  the 
fit  is  indicated  by  the  bearing  marks  on  the  chalked  surface 
when  the  base  plug  is  removed. 

Seventeenth  Operation— Inserting-  Base  Plug 

Two  Root  &  Van  Dervoort  belt-driven  screwdrivers  are  used 
for  screwing  the  base  plugs  into  place  and  then  the  plugs  are 


<l 

B 

■JO 

0.710-^  U  *1  K—  " 
0.695 

A 

J 

1- 

T 

SHELL 

0.G95", 
0.710 

26.60',', 

27.04 

MaclHncry 

Fig.    6. 


Fuse    Hole    after   finish-boring   and   reaming — Inspection    and 
Working  Gages 


Fig.  8.    Shell  after  counterboring  Base  End — Length  and  Kecess  Gages 

screwed  "home"  by  means  of  a  24-foot  double-ended  wrench. 
The  shell  is  held  nose  downward  in  a  floor  clamp.  Before  the 
base  plug  is  screwed  in,  it  is  coated  with  thinned  Pettman's 
cement  on  the  flange  and  on  about  one-third  the  length  of  the 
screw  thread.  The  remainder  of  the  thread  is  coated  with 
shellac  putty.  At  A,  Fig.  13,  is  shown  a  sectional  view  of  the 
base  of  the  shell  after  the  sixteenth  and  seventeenth  operations. 

Eighteenth  Operation— Applying  Band 

A  West  banding  press  equipped  with  a  pump  is  used.  An 
I-beam  traveler,  chain  block  and  shell  hook  for  fitting  the 
inside  of  the  shell  nose  is  employed  for  handling  the  shells. 
Two  electric  heaters  are  used,  and  the  band  is  heated  to  1150 
degrees  F.  and  is  forced  on  the  shell  with  a  pressure  of  2400 
pounds  per  square  inch.  The  band  is  given  three  "squeezes" 
and  is  turned  each  time  in  order  to  seat  the  ring  properly. 
At  B  is  shown  the  shell  end  after  the  eighteenth  operation. 
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Fig.   9.     Driving  Band   Groove  and  Gages  used 
Nineteenth  Operation— Weighing-  Shell 

It  is  now  necessary  to  weigh  each  shell  in  order  to  determine 
how  much  metal  must  be  faced  off  the  base  end  in  order  to 
bring  the  shell  within  the  required  limits  of  weight.  The  ac- 
companying table,  "Approximate  Reduction  in  Weight  of  9.2- 
inch  Shell  Obtained  by  Facing  Base  of  Shell,"  shows,  in 
ounces,  how  much  the  weight  is  reduced  for  each  1/64  inch 
faced  off,  and  includes  the  shell  base  and  plug,  the  plug  only, 
and  the  base  of  the  shell  without  the  plug. 

The  inspection  and  working  gages  shown  at  C  and  D,  Fig. 
13,  are  used.  Gage  C  is  for  testing  the  maximum  and  mini- 
mum thickness  of  the  adapter  or  base  plug.  One  end  of  this 
caliper  gage  extends  down  through  the  fuse  hole  and  the 
adjustable  arm  on  the  opposite  end  is  provided  with  gradua- 
tion marks  to  show  the  maximum  and  minimum  dimensions. 


ilnrlmi,  i  y 


Fig.    10.     Chamfering   Base   End,    threading   Base,    recessing    Fuse    Hole, 
and  threading  Nose 

Twentieth  Operation— Facing:  Base  to  Obtain  Oorrect  Weight 

Six  Milwaukee  lathes,  each  equipped  with  an  I-beam  trav- 
eler, chain  block,  and  canvas  sling,  are  used.  The  shell  is 
driven  by  a  center  screwed  into  the  fuse  hole  and  a  roller 
steadyrest  supports  the  rear  end.  A  %-  by  1%-lnch  high- 
speed steel  tool  is  used  for  facing  the  base  and  rounding  the 
corner  to  the  correct  radius.  Gage  A,  Fig.  14,  is  used  for  test- 
ing the  radius,  and  gage  B,  the  distance  from  the  driving  band 
recess  or  groove  to  the  base. 

Twenty-first  Operation— Weighing-  Shell 

Each  shell  is  again  weighed  to  make  certain  thai  the  weight 
is  within  the  specified  limits.  The  specified  weight  is  252 
pounds  8   ounces,  but  the  shells  are  allowed   to   be   1   pound 


4   Ounce*  heavier  and   2  pounds  8   OOnCM   lighter   than   thi 

weight 
Twenty  —00114  Operation    Hand-tapping  Ku*e  Hole  and 

thing  Angular 

The  hue  bolt  hand-tapped  with  an  expanding  tap. 

and  the  angular  seat  is  hand  reamed  to  insure-  a  .smooth  hi 

The  outside  diameter  ol  thi  tap  I    I  W9    m  b  and  the  I 
on  the  fuse  hole  diameter  0.00(1  Inch.    G  ••      1       d  D   I  If    IS. 
are  tor  totting  the  maximum  and  minimum   Inside  01  rout 
diameter*  of  the  thread  In  the  fuse  hole.    The  tolerant 

0.0146  inch.  The  distance-  from  the  undercut  or  recess  to  tin- 
top  of  the  fuse  hole  is  tested  by  gage  '/'.  Gage  B  Ifl  need  for 
the  diameter  below  the  fuse  hole  thread,  and  |  r  tin- 

fuse  thread  and  angle  of  seat.    Gage  //  is  for  the  profile  ol  tin- 
head.    The  nose  of  the  shell  after  the  twenty-eei  ond  opei 
is  finished  is  shown  by  the  sectional  view  Kig    1". 
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Fig.    11.     Gages   for  Preliminary   Shop  Inspection 
Twenty-third   Operation— Stamping:  Shell  Base 

The  shell  is  held  for  stamping  in  a  tilting  holder  mounted 
on  trunnions.  The  shell  is  rolled  into  the  holder,  and  the  fix- 
ture which  holds  the  stamps  is  placed  over  the  base  and  is 
held  in  position  by  two  hand-screws.  The  shell  is  then  tilted 
up.  and  the  stamping  la  transferred  to  the  shell  base  by  means 
of  a  sledge  hammer.  This  stamping  includes  the  shell  diam- 
eter, its  mark,  the  lot  number,  the  manufacturer's  initials,  and 
the  date  of  completion. 

Twenty-fourth  Operation  -Washing  and  meaning 

Two  tanks.  40  inches   wide  by   <)6  inches  long  by  36  inches 
deep,  are  used.     The  shells  are  handled   by  I-beam  travelers, 
air  hoists  and  shell  hooks  to  tit  the  inside  of  the  nose.     Shells 
are  lowered  into  a  solution  of  hot   water   and   "Wyand 
they  are  then  removed  and  allowed  to  dry. 


Fig. 


12.      Caliper    Gage    used    in    Preliminary    Government    Inspection    for 
kg   Thickness   of   Shell   Wall 
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Fig.    13.     (A)   Base   of   Shell  with   Adapter  in   Place.     (B)    Adapter  and 

Driving  Band   in   Place.     (C)    Gage   for  Thickness   of   Base. 

(D)   Length  Gage   for  facing  Base 

Twenty-fifth  Operation  —  Varnishing1 
The  interior  of  the  shell  is  varnished  by  means  of  a  special 
De  Vilbiss  varnishing  machine.    The  revolving  shell  is  sprayed 
with  varnish  through  a  nozzle  which  travels  in  and  out  of  the 
shell  interior,  the  varnish  be- 


ing delivered  during  the  re- 
turn stroke.  The  shell  re- 
volves at  about  one  hundred 
revolutions  per  minute. 

Twenty-sixth  Operation  — 
Baking 

Four  Brantford  gas  ovens 
are  used,  and  each  oven  is 
provided  with  trucks  of  suffi- 
cient size  to  hold  the  shells. 
When  the  temperature  of  the 
oven  is  350  degrees  F.,  the 
trucks  holding  the  shells 
(which  stand  on  their  bases) 
are  rolled  in.  The  tempera- 
ture of  350  degrees  is  maintained  for  two  hours,  and  the 
shells  are  then  removed  and  allowed  to  stand  in  the  open 
until  cool.  The  shell  is  now  ready  for  the  turning  operation 
en  the  coppar  driving  band. 


APPROXIMATE  REDUCTION  IN  WEIGHT  OF  9.2-  INCH  SHELL 
OBTAINED  BY  FACING  BASE  OF  SHELL 
Figures  in  Body  of  Table  Represent  Ounces 


Fig.    14.     Gages   used    for   Final   Shop    Inspection,    including   Profile 

Gage    A,    Recess    Gage    B,    Ring    Gage    C    for   Base    End, 

and    Gages    D    to    G,    inclusive,    for    Shell    Nose 

Twenty-seventh  Operation— Turning  Driving  Band 
Three  Root  &  Van  Dervoort  and  one  Jenckes  special  band- 
turning  lathes  are  used.     The  shell  is  held  in  a  pneumatically 
operated  collet  chuck.    On  the  Root  &  Van  Dervoort  machines 

the     cross-slide     is     equipped 


Part  of  Shell 

'i'aced 

Part  of  Shell  Faced 

Amount 
Faced, 

Amount 
Faced, 

Inch 

Base  and 

Plug 

Base 

Inch 

Base  and 

Plug 

Base 

Plug 

Only 

Only 

Plug 

Only 

Only 

1/64 

4.614 

2.757 

1.857 

9/64 

41.526 

26.814 

16.712 

1/32 

9.228 

5.514 

3.713 

5/32 

46.140 

27.572 

18.568 

3/64 

13.842 

8.271 

5.570 

11/64 

50.754 

30.329 

20.425 

1/16 

18.456 

11.028 

7.427 

3/16 

55.368 

33.086 

22.282 

5/64 

23.070 

13.786 

9.284 

13/64 

59.983 

35.843 

24.139 

3/32 

27.684 

16.543 

11.141 

7/32 

64.597 

38.600 

25.996 

7/64 

32.298 

19.300 

12.998 

15/64 

69.211 

41.358 

27.853 

1/8 

36.912 

24.057 

14.855 

1/4 

73.825 

44.115 

29.710 
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with  tools  that  operate  in  the 
following  order:  The  band 
is  first  trimmed  to  width  by 
two  tools  mounted  in  a  block 
toolpost  at  the  front.  A 
rough-shaving  tool  at  the  rear 
of  the  cross-slide  is  next  fed 
across  under  the  shell.  The 
finish-shaving  tool,  which  is 
mounted  directly  back  of  the 
roughing  tool,  now  feeds 
across  in  a  similar  way. 
These  shaving  tools  are  of 
the  flat  formed  type.  All  the 
tools  are  operated  by  the 
cross-slide  handwheel.  On  the 
Jenckes  machine,  the  two  tools  for  trimming  the  band  to  width 
are  operated  by  means  of  a  handle  which  is  counterbalanced 
to  move  it  out  of  the  way  when  not  in  use.  These  tools  act 
on  the  top  of  the  band.     The  rough  flat  forming  tool  is  next 
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Fig.   15.     Base  of  Shell  after  End  is  faced— Nose  of  Shell  after  Fuss   Hole  is  finished  and  Gages  used  after  Twentieth,   Twenty-first,  and 

Twenty-second    Operations 
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Fig.   16.    Driving  Band  after  being  turned  and 

fed  in  at  the  front  by  a  handwheel.     The  finish   fiat-formed 
shaving  tool  is  then  fed  across  the  back  of  the  band. 

The  inspection  and  working  gages  are  shown  in  Fig.  16.  The 
ring  gages  D  and  E  are  for  testing  the  band  diameter,  the  toler- 
ance being  0.010  inch.  Ring  gage  F  is  for  the  base  diameter. 
Gage  A  is  for  the  profile  of  the  driving  band,  and  gage  B  for 
the  pitch  and  form  of  the  serrations  in  the  driving  band.  The 
tolerance  for  the  width  is  0.080  inch.  The  limit  snap  gage  G 
is  also  used  for  the  outside  diameter  of  the  driving  band,  and 
snap  gage  H  is  used  for  the  diameter  of  the  gas  check  or 
grooves  in  the  driving  band.  These  grooves  have  a  tolerance 
of  0.030  inch. 

Twenty -eighth  Operation— Final  Shop  Inspection 

The  gages  illustrated  in  Fig.  14  are  used  for  the  final  shop 
inspection.  Gage  A  is  for  the  profile  of  the  head  and  gage  B 
for  the  distance  from  the  under-cut  or  recess  in  th«  shell  nose 


Gages  for  testing  Form,  Width,   and  Diameter 

to  the  end  or  top  of  the  shell.  Ring  gage  0  is  for  the  diameter 
of  the  base,  thread  gage  D  for  the  fuse  thread  and  angle  of 
seat,  plug  gages  E  and  F  for  the  maximum  and  minimum 
inside  or  root  diameters  of  the  thread  in  the  fuse  hole,  ami 
gage  G  for  the  diameter  of  the  bore  below  the  fuse  hole. 

Twenty-ninth  Operation— Final  Government  Inspection 

The  profile  of  the  head  is  tested  with  gage  A.  Fig.  17 
over-all  length  with  gage  B;  the  base  diameter  with  ring 
gage  C;  the  thickness  of  the  base  with  caliper  gage  1) ;  the 
maximum  inside  or  root  diameter  of  the  thread  In  the  fuse 
hole  with  gage  E;  the  diameter  of  the  bore  below  the  fuse 
thread  with  limit  gage  F;  the  minimum  diameter  of  the 
thread  and  angle  of  seat  with  gage  (;,-  the  maximum  and 
minimum  diameters  of  the  driving  hand  with  ring  gages  H 
and  I;  the  maximum  and  minimum  diameters  of  the  driving 
band  with   limit  snap  gage  /;  the  width  of  the  driving  hand 


Fig.   17.     Gages  used  for  Final  Government   Inspection 


1.T2 


MAClllNMIiV 


October,   1918 


and  distance  trom  the  base  with  gage  aT;  the  profile  of  the 

driving  band   With  a  gage  similar  to  k:iki'    1.   Fig.    Hi;    tlit'  dis 

tance  from  the  under-cut  or  recess  la  the  fuse  hole  to  the  top 

Of  the  hole  with  gage   /.  ,'  the  Width   Of  the  undercut    or   ivcess 

with  gage  M;  and  the  concentricity  of  the  driving  band  rela 
t Ive  to  the  shell  with  gage  S 

*    *    ♦ 

SCIENTIFIC  MANAGEMENT  VERSUS  ITS 
PRACTICAL  ADAPTATION 

1IY    QHOROH   BT     .\NDRAB8Y' 

True  scientific  managemenl  la  practically  nothing  but  dis- 
cernment  Of  the  obvious;  horse  sense  backed  by  enough  educa- 
tion and  training  to  develop  ideas  into  practical  results.  A 
reasonably  good  engineer  or  accountant  is  peculiarly  fitted  by 
training  to  succeed  in  efficiency  work,  though  men  of  other 
trades  have  been  very  successful  in  it.  The  whole  theory  and 
profession  of  scientific  management,  however,  is  becoming  a 
subject  tor  jest  through  the  efforts  of  two  types  of  individuals: 
The  first  is  the  half-trained,  self-assertive  person  who  has  filled 
himself  with  theory  but  who  fails  to  discern  the  difference 
between  one  business  and  another  and  would  apply  the  same 
methods  to  all.  He  lacks  the  practical  experience  necessary  to 
instruct  others  and  is  fundamentally  unfitted  for  the  work 
and  unable  to  analyze  the  small  details  that  go  to  make  up 
any  action  of  life.  The  second  is  the  person  with  a  scientific 
mind.  He  has  a  thirst  for  knowledge  and  is  willing  to  spend 
two  dollars  gathering  details  about  how  a  dollar's  worth  of 
profit  ought  to  be  made.  He  gets  up  tables  and  files  away 
information  about  all  kinds  and  conditions  of  business  and 
operations,  but  in  many  cases  neither  details,  tables,  nor  in- 
formation have  any  practical  value,  and  this  management  ex- 
pense goes,  into  the  overhead. 

In  the  case  of  one  machinery  manufacturer,  the  first  act  of 
the  efficiency  man  was  to  place  in  the  plant  one  of  his  best 
assistants.  Then  a  planning  room  was  built  that  occupied 
more  space  than  was  required  by  the  entire  office  force,  and 
the  special  furniture,  racks,  boards,  and  other  things  installed 
represented  more  material  and  expense  than  the  equipment  of 
the  office  and  drafting-room  combined.  The  factory  was  thor- 
oughly combed  over  for  the  unknown — the  x  factor  of  the 
business.  In  a  very  short  while  thirty-two  non-producers  were 
connected  with  this  planning  room  or  efficiency  branch  of  the 
business,  increasing  the  labor  cost  about  eight  hundred  dollars 
a  week.  The  cards  and  forms  to  be  used  with  the  system,  just 
the  shop  and  office  stuff  that  never  reached  the  outside,  cost 
about  twenty-five  dollars  a  week;  in  addition  to  which  there 
were  other  expenses.  For  this  money  the  firm  received:  A  re- 
arrangement of  machinery  that  was  better  when  some  products 
were  manufactured,  but  caused  trouble  when  other  products 
were  produced;  a  more  complicated  system  of  giving  out  tools; 
a  more  careful  system  of  storekeeping  for  raw  stock  and  tool- 
room supplies;  detailed  information  as  regards  material,  jigs, 
time,  tools,  speed  of  operation,  labor,  movement  of  material, 
packing,  and  all  the  small  particulars  of  everything  that  went 
through  the  factory. 

Before  it  was  abandoned,  this  system  cost  the  manufacturer 
fifty  thousand  dollars."  Yet  it  was  a  good  system  and  had 
worked  very  profitably  in  another  factory,  which  made  a  staple 
line  of  products — just  the  same  things  day  after  day  in  an  un- 
ending repetition  of  the  same  movements;  while  the  factory 
in  which  it  failed  had  few  staples,  and  these  were  large  ma- 
chines that  sold  in  single  items  and  not  in  dozens.  The  main 
business  was  special  machinery,  and  machines  of  exactly  the 
same  design  might  not  be  built  again  for  several  years,  if  at 
all.  The  practical  mind  would  have  instantly  recognized  the 
fact  that  expensively  acquired  information  that  had  a  doubtful 
future  use  was  not  worth  while. 

It  is  a  source  of  satisfaction  to  know  that  the  best  possible 
way  to  fashion  a  piece  of  steel  is  to  put  it  on  a  certain  ma- 
chine, fitted  with  a  particular  jig,  and  using  a  special  tool  that 
takes  a  cut  of  a  certain  depth  at  a  defined  speed.  Satisfaction, 
however,  does  not  count  for  much  in  the  payroll,  and  if  the 
gathering  of  this  information  costs  fifty  dollars,  whereas  the 


saving  is  figured  In  cents,  the  practical  mind  rather  questions 

the  value  of  such  exact  Information.  If  It  is  a  matter  of 
duplication,  where  half  B  million  or  more  parts  exactly  alike 
are  to  be  manufactured,  the  ease  is  different,  for  a  few  rents 
saved  on  each  will  produce  a  profit.  This  sense  of  the  obvious 
is  more  necessary  for  the  execution  or  laying  out  of  practical 
management  than  all  the  system,  special  lixturcs  or  apparatus, 
tables,  forms,  etc.,  that   can  be  crowded  into  a  business. 

Scientific  management  Buffers  from  a  severe  attack  of 
systemitis  and  red-tapeitls.  The  basic  facts  are  good.  Pretty 
nearly  any  business  can  be  improved  by  employing  a  com- 
petent man  who  has  nothing  else  to  think  or  worry  about  but 
Improvement.  A  company  employing  such  a  man  usually  ex- 
pects too  much,  and,  to  get  the  worth  of  its  money,  wants  to 
see  the  outward  indications  of  the  changes  and  improvements 
looked  for.  The  average  business  employs  people  of  ordinary 
intelligence,  and  practical  and  profitable  change  is  more  a 
matter  of  gathering  up  the  loose  ends  and  organizing  a  system 
of  execution  than  it  is  radically  changing  present  methods. 
If  the  man  called  in  will  stop  systematizing  and  information 
gathering  when  he  knows  he  ought  to  stop,  the  business  will 
benefit;  but  if  he  feels  obliged  to  continue  because  more  is 
expected  of  him  or  because  he  wants  to  know — because  he  is 
half-inventor  and  wants  to  see  some  way  of  his  supersede  some 
other  way — or  because  he  merely  desires  to  pose  as  the  "great 
I  am,"  then  the  business  will  suffer.  It  is  sometimes  the  quiet, 
unobtrusive,  meek  sort  of  fellows  who  produce  the  best  re- 
sults, but  it  is  usually  the  loud  talkers  and  the  installers  of 
much  system  that  get  the  coin.  As  coin  is  what  most  people 
are  after,  there  are  more  of  the  second  class  of  efficiency  men 
than  there  are  of  the  first. 


TUBE  RESIZING  FIXTURE 

The  fixture  shown  in  the  accompanying  illustration  was  used 
for  holding  brass  tubes  while  reducing  the  diameter  of  one 
end  for  about  three-eighths  inch  of  the  length  with  a  hollow- 
mill.  As  rapid  production  was  desired,  it  was  decided  to  use 
a  drilling  machine  instead  of  a  lathe.  Then,  by  holding  the 
hollow-mill  in  the  drill  chuck  and  holding  the  work  in  the 
fixture  shown,  it  was  unnecessary  to  stop  the  machine  while 
changing  work. 

The  jig  consists  of  a  base  A,  a  locating  and  clamping  piece  B, 
and  the  clamping  jaw  C,  which  is  hinged  on  a  pin  D  and  held 
in  tension  J>y  a  spring  E.  The  jaw  C  is  connected  through  a 
wire  fastened  to  the  outer  end,  with  a  foot-treadle,  which  is 


1  Address:    Care    of   Vulcan    Steel    Products    Co.,    Inc.,    120    Broadway,    New 
York   City. 


Fixture  for  reducing  Diameter  of  Brass  Tubes 

depressed  while  a  piece  is  being  placed  between  the  jaw  C  and 
the  locating  jaw  B.  When  the  operator  releases  the  treadle, 
the  piece  is  held  securely  by  the  tension  of  the  spring  E.  As 
each  piece  is  inserted,  the  finished  piece  is  pushed  out  and 
dropped  back  of  the  fixture  into  a  chute,  and  thence  into  a 
box  on  the  floor.  This  makes  the  operation  very  rapid,  from 
five  to  six  thousand  pieces  being  completed  per  day,  depending 
on  the  skill  of  the  operator.  D.  B. 
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MACHINE  TOOL  TRADE  IN  THE  SCANDINAVIAN  COUNTRIES 

AFTER  THE  WAR 

BY  o.  BBI0880M 

Manager  in  the  United  States.  Nielsen  &i  Winther.  Ltd..  Copenhagen 


IN  considering  the  machine  tool 
trade  after  the  war  in  the 
Scandinavian  countries  as  it  af- 
fects American  machine  tool  build- 
ers, there  are  four  specific  points 
to  be  considered:  (1)  How  great 
will  be  the  demand  for  machine 
tools  in  the  Scandinavian  coun- 
tries— Sweden,  Norway,  and  Den- 
mark— after  the  war?  (2)  To 
what  extent  will  the  manufac- 
turers  of  machine   tools   in   these 


The  writer  of  tliis  article  is  intimately  ac- 
quainted with  the  machine  tool  trade  in  the 
Scandinavian  countries,  as  well  as  in  Russia. 
For  a  period  of  eight  years,  Mr.  Ericsson  has 
been  engaged  in  selling  machine  tools  in  Swed- 
en, Norway,  Denmark,  Finland,  and  Russia, 
and  previous  to  that  time  his  engineering 
activities  put  him  in  close  contact  with  both 
the  demands  for  machine  tools  and  the  gen- 
eral conditions  in  the  machine  tool  trade. 
His  opinions,  therefore,  will  be  of  interest 
and  value  to  American  machine  tool  builders. 


countries  be   able,   themselves,   to 

meet  the  domestic  demand?  (3)  To  what  extent  will  the  com- 
petition from  Germany  become  a  factor?  (4)  In  addition  to 
the  machine  tool  trade  for  the  Scandinavian  countries  them- 
selves, what  other  trade  is  likely  to  pass  over  or  through  these 
countries?  Each  of  these  points  will  be  taken  up  in  detail  in 
the  order  mentioned. 

Demand  for  Machine  Tools  After  the  War 

It  may  be  stated  without  qualifications  that  the  demand  for 
machine  tools  will  be  very  great  after  the  war,  especially  in 
Sweden.  The  manufacturing  industries  have  developed  very 
rapidly  during  the  war,  but  have  not  been  able  to  obtain 
modern  machine  tools  in  large  enough  quantities  to  meet  the 
demand.  In  many  instances  they  are  now  using  old  and  out- 
of-date  machinery  which  they  will  replace  with  modern  tools 
just  as  soon  as  the  end  of  the  war  will  make  this  possible. 
There  are  many  activities  that  have  lain  almost  dormant  in 
the  Scandinavian  countries  during  the  past  two  years,  at  least, 
due  to  lack  of  machinery  and  other  supplies,  but  plans  have 
been  prepared  to  rush  work  of  this  character  immediately  upon 
the  cessation  of  hostilities.  As  the  machine  tool  is  the  fun- 
damental and  basic  machine  in  the  production  of  machinery 
for  all  other  industries,  the  demand  for  machine  tools  must 
necessarily  be  large.  Companies  are  being  formed  constantly 
with  a  view  to  undertaking  the  manufacture  of  different 
commodities  as  soon  as  raw  materials  are  available,  all  of 
which  indicates  a  brisk  trade  in  machine  tools. 

Ability  of  Scandinavian  Machine  Tool  Builders  to  Supply 
Demand 

Previous  to  the  war,  the  machine  tool  builders  in  Sweden, 
Norway,  and  Denmark  were  able  to  supply  only  a  small  part 
of  the  machine  tools  required  in  the  large  and  diversified 
industries  that  have  been  growing  up  in  these  countries  dur- 
ing recent  years.  Hence,  a  very  large  number  of  machine 
tools  were  imported  from  America,  England,  and  Germany, 
the  largest  proportion  of  high-class  tools  coming  from  America, 
while  Germany  supplied  a  great  many  machines  of  what  was 
generally  considered  secondary  quality.  As  an  example,  it  may 
be  mentioned  that  one  of  the  largest  manufacturing  concerns 
in  Sweden — whose  products,  by  the  way.  are  also  well  known 
in  the  United  States — would  not  buy  German  machine  tools, 
but  insisted  upon  the  American  product.  Hence,  the  prospecl 
for  the  American  machine  tool  trade  in  Sweden  was  very 
promising  at  the  beginning  of  the  war,  but  conditions  have 
changed  considerably  as  the  war  has  progressed,  and.  as  will  be 
outlined  in  the  following,  American  machine  tool  builders 
must  take  active  steps  to  retain  the  strong  grip  that  they  had 
on  the  Scandinavian  trade  previous  to  the  war. 

Denmark  was  better  provided  for  with  regard  to  the  do- 
mestic supply  of  machine  tools  than  Sweden.  In  the  first  place, 
of  course,  the  manufacturing  industries  of  Denmark  are  not  as 
extensive  as  those  of  Sweden  and  the  gross  amount  of  machine 
tools  required  is  less;  and  on  the  other  hand,  Denmark  has  the 
largest  machine  tool  building  factory  in  the  Scandinavian 
countries,    able    to    supply    practically    the    entire    Danish    de- 
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ries.     There  was,  for  example,  only  one  builder  of  grinding 
machines    in    Sweden    previous    to    the    war;     now    then 
several.     In  one  case,  for  example,  a  factory  that  made  only 
twist   drill   grinders   and   emery    wheel!   now    makes   a    whole 
line  of  grinding  machines.     Lathe   chucks   had    never   before 
been  made  in  Sweden,  but  since  the  war.  several  manufa<  I 
have  gone  into  this  line  of  business.     The  same  story  .  ould 
be  told  with  regard  to  other  lines  of  machine  tools,  hut  it  will 
be  sufficient  for  the  present  purpose  to  mention  that  then 
probably  now  about  a  couple  of  hundred  machine  too]  bttJ 
in  Sweden,  most  of  these,  however,  being  very  small  concern!. 
In   Denmark  again,  the  effect  has  been  somewhat  different; 
the  large  firms  that  controlled  the  machine  tool  builneM  tht-re 
previous  to  the  war  have  increased  their  manufacturing  facil- 
ities, but  comparatively  few  new  builders  have  8  Igaged  in  the 
machine  tool  business.     Furthermore,   in  all   the  machine   in- 
dustries,   the    Danish    concerns    have    specialized    more    than 
the  Swedish,  and  are,  therefore,  in  a  better  position  to  compete 
on  an  economic  basis. 

When  the  war  is  over  it  is  not  likely  that  the  small  concerns 
that  have  sprung  up  during  the  war  will  be  able  to  compete 
with  either  the  American  or  the  German  machine  tool  trade 
that  will  again  begin  to  flow  in  a  steady  stream  to  the  Scandi- 
navian countries.     It  is  most  likely  thai  the  domeet 
tit  ion.  which  the  American  machine  tool  builder  will  ha 
meet,  will  consist  of  that  from  a  few  comparatively  larg 
while  the  smaller  concerns  will  either  go  out  of  business,  or 
turn    to    other    fields    of    manufacture.      The    question    as    to 
Scandinavian  competition  with  American  machine  tools  may 
therefore  be  answered  in  this  way:     The  domestic  competition 
will  not  be  much  keener  than  it  was  previous  to  the  war.  and 
in  view  of  the  increased  demand  for  machine  tools, 
machine  tool  dealers  will  have  a  large  trade,  if  there  is  no 
other  serious  competition  from  abroad. 

Effect  of  German  Competition 

In  ihe  preceding  paragraphs,  only  the  Scandinavian  machine 
tool  builders  have  been  considered.     We  D.OV< 

important  question  to  be  discussed  in  connection  with  the 
future  of  the  machine  tool  trade  in  the  Scandinavian  COUn- 
tries.  and  that  is  the  effect  of  German  competition.     TI 

something  that  American  machine  tool  builders  would  d 
to   consider    very   carefully.      While   Germany   will    hi 
on  the  battlefield,  and  must  come  to  such  terms  as  the  Allies 
will  demand.  Germany  will  soon  recover  commercially,  and  will 
exert   itself  to  the  utmost   not  only  to  hold,  but  to  in 
trade  in  the  neutral  countries.     The  Herman  activity  in  antici- 
pation of  the  after-war  trade,  is  already  very  gr  tally 
in  Sweden. 

agencies  have  been  established  in  .meat  numbers  in  Stock- 
holm and  Malm.;,  and  a  number  of  German  firms  have  also 
built  machine  shops  in  Sweden  in  which  they  manufacture  ma- 
chinery which  after  the  war  will  pass  as  Swedish  products. 
Of  course,  the  machines  that  are  built  in  Sweden  from  Swedish 
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materials,  even  thougb  employlni  German  capital,  arc,  strictly 
■peaking,  Swedish  products,  and  there  is  m>  peal  barm  done  In 
tins  respect;  but  the  danger  is  thai  these  factories  will  merely 
be  trading  posts  for  the  great  German  Industries.    While  they 

will  manufacture  a  small  line  of  machines,  it    is  probable  that 

the  object  will  be  to  Import  a  much  greater  amount  to  Sweden, 

either  in  the  form  of  parts  or  completed  machines,  and  then 
to  pass  these  machines  out  from  the  Swedish  factories  us  hav- 
ing been  manufactured  in  Sweden. 

There  is  no  question  thai  the  Germans  are  working  over- 
time to  establish  as  complete  commercial  domination  over  the 
neutral  countries  as  possible.  They  realize  that  they  will  be 
cut  off  elsewhere,  and  for  the  first  low  years  the  trade  that 
they  will  be  able  to  maintain  through  the  neutral  countries 
will  he  of  the  greatest  importance  to  them.  American  manu- 
facturers must,  therefore,  count  with  the  neutrals  in  laying 
their  plans  for  after-the-war  foreign  trade,  and  must  especially 
consider  the  geographical  position  of  Sweden  and  Denmark, 
which  countries  no  doubt  will  act  as  intermediaries  in  the 
trade  with  Russia.  The  German  competition  is  likely  to  be 
tin1  most  serious  that  American  machine  tool  builders  will  have 
to  face  in  the  Scandinavian  countries,  and  American  manufac- 
turers should  thoroughly  familiarize  themselves  with  this  idea. 

Future  Trade  with  Russia  through  Sweden  and  Denmark 

It  is  very  difficult  to  say  anything  definitely  about  Russia 
at  the  present  time,  as  we  know  little  or  nothing  about  what 
is  actually  going  to  happen  in  that  vast  territory.  All  that 
we  can  say  is  that  Russia  will  settle  down  again  in  one  way 
or  another,  and  at  that  time  will  provide  an  enormous  market 
for  machine  tools.  It  is  impossible  to  believe  that  after  the 
war  Russia  will  be  under  German  political  control,  but  it  is 
quite  possible  that  the  German  commercial  interests  will  in- 
trench themselves  so  firmly  in  Russia  that  they  will  largely 
dominate  the  trade.  Recent  indications,  however,  are  to  the 
effect  that  the  pendulum  is  swinging  back  and  that  Russia 
may  come  more  directly  under  the  commercial  influences  of 
the  Allies  than  under  the  Germans. 

In  either  case,  however,  a  great  deal  of  the  machine  tool 
trade  between  the  United  States  and  Russia  will  no  doubt  be 
handled  from  Sweden  and  Denmark,  and,  in  that  case,  the 
trade  to  these  Scandinavian  countries  will  be  of  the  greatest 
importance,  because  Russia  will  ultimately  be  able  to  use 
greater  quantities  of  machine  tools  than  the  Scandinavian 
countries  themselves  would  buy.  If  the  German  interests  get 
a  firm  foot-hold  in  Russia,  it  will  become  almost  imperative 
that  the  American  trade  in  machine  tools  passes  over  Stock- 
holm, or  Copenhagen,  as  trade  with  Russia  from  Sweden  and 
Denmark  will  be  much  easier  than  it  would  be  directly  from 
the  United  States.  In  the  early  part  of  the  war  Sweden  and 
Denmark  handled  a  great  deal  of  the  trade  between  the 
United  States  and  Russia,  and  it  is  very  likely  that  this  con- 
dition will  be  even  more  pronounced  after  the  war. 

What  Should  American  Machine  Tool  Builders  do  to  Retain 
their  Grip  on  Scandinavian  Trade? 

In  view  of  what  has  been  said,  it  is  evident  that  neglect 
of  the  Scandinavian-  trade  on  the  part  of  American  machine 
tool  builders  is  very  serious.  The  Germans  are  getting  a  firm 
grip  on  the  trade,  while  American  builders  take  no  steps  to 
retain  the  advantage  they  had  previous  to  the  war.  The 
German  interests  are  not  selling  machine  tools  in  Sweden  at 
the  present  time  to  any  appreciable  extent,  but  they  are  estab- 
lishing themselves  in  a  manner  that  indicates  their  ability 
to  look  ahead  into  the  future.  American  manufacturers  should 
do  the  same.  They  should  realize  the  importance  of  the 
geographical  location  of  the  Scandinavian  countries  with  re- 
gard to  the  Russian  trade,  and  should  establish  responsible 
native  agencies  in  Sweden  or  Denmark  at  the  present  time 
so  as  to  be  ready  to  handle  the  trade  without  the  slightest  loss 
of  time  when  the  war  is  over. 

Such  agencies  could  also  be  more  or  less  directly  under  the 
control  of  the  machine  tool  builders  themselves.  The  Russian 
trade  could  also  be  well  handled  from  such  offices  in  Stock- 
holm or  Copenhagen,  or  at  least  the  headquarters  of  the 
Northern  European  trade  could  well  be  located  there. 


American  manufacturers  must  take  steps  to  counteract  the 
active  German  Influences  in  the  (Scandinavian  countries.    Of 

course,   there    would    he  only   small   profits  from   the  establish 

menl  of  these  agencies  until  after  the  war,  hut.  unless  some 

thing  is  done  fight  now,  American  machine!  tool  builders  will 
find  themselves  pretty  well  cut  off  from  their  trade,  and  it 
will  take  them  years  to  build  up  again  the  connections  which 
they  had  previous  to  the  war. 

•     *     » 

FACTORY  ACCIDENTS 

An  investigation  of  the  factors  causing  industrial  acci- 
dents in  England  has  recently  been  conducted  by  Dr.  H. 
M.  Vernon  on  behalf  of  the  Health  of  Munition  Workers  Com- 
mittee, and  the  results  are  now  available.  Data  relating 
to  upward  of  50,000  accidents  were  collected  during  periods 
ranging  from  nine  months  to  over  two  years.  Some  interest- 
ing conclusions  are  drawn  from  these  data,  and  various 
suggestions  are  made  for  lessening  the  risks  to  which  factory 
workers  are  exposed.  While  speed  of  production  is  an  ex- 
tremely large  factor,  Dr.  Vernon  states  that  accidents  are 
largely  due  to  carelessness  and  inattention,  and  could  be 
diminished  by  preventing  the  workers  from  talking  to  one 
another.  At  all  the  factories  the  night  shift  workers  suffered 
fewer  accidents  than  those  on  the  day  shift.  This  is  believed 
to  be  due  to  the  calmer  mental  state  of  the  night  workers. 
These  workers  have  nothing  immediate  to  look  forward 
to  but  an  unexhilerating  breakfast  and  rest.  Such  a  mental 
state  is  impossible  of  achievement  by  the  day  workers,  but 
something  in  the  way  of  mental  calm  and  equilibrium  can 
be  attained  by  stopping  all  conversation  except  that  relating 
to  the  work  in  hand. 

Further,  the  careless  state  of  mind  resulting  from  in- 
temperance is  the  cause  of  many  accidents.  There  can  be  no 
doubt  that  the  use  of  alcohol  by  the  workman  reduces  the 
quality  and  quantity  of  his  work,  and  also  increases  the 
likelihood  of  accidents  occurring.  Dr.  Vernon  suggests  that 
further  restrictions  be  made  in  regard  to  the  sale  of  in- 
toxicating liquors. 

It  is  pointed  out  that  excessive  fatigue,  with  its  accom- 
panying increase  of  accidents,  can  be  almost  entirely  avoided 
by  choosing  suitable  hours  of  labor.  It  can  also  be  com- 
bated by  the  introduction  of  seats  for  the  workers,  so  that 
they  can  rest  occasionally  when  they  are  not  actually  work- 
ing. Also,  the  most  suitable  seats  possible  for  sedentary 
workers  should  be  provided.  The  influence  of  fatigue  on  acci- 
dents among  women  was  strikingly  shown  at  a  fuse  factory, 
when  the  operatives  were  working  a  twelve-hour  day,  or  sev- 
enty-two hours  a  week.  The  accidents  among  women  workers 
were  two  and  one-half  times  more  numerous  than  in  the  subse- 
quent ten-hour  period,  but  the  number  of  accidents  among  men 
workers  showed  no  difference.  Also,  the  women  were  treated 
for  faintness  nine  times  more  frequently  than  the  men,  where- 
as, in  the  subsequent  ten-hour  day  period  they  were  treated 
for  faintness  only  three  times  more  frequently.  Even  mod- 
erately defective  lighting  produced  a  considerable  increase  of 
eye  accidents.  Such  accidents  were  7  to  27  per  cent  more 
numerous  in  the  night  shifts,  and  the  excess  was  most  marked 
in  the  factory  having  the  least  efficient  lighting  system.  The 
use  of  goggles  is  suggested  as  a  preventive  measure  for  these 
accidents. 

Temperature  is  another  important  factor.  It  was  found 
that  accidents  increased  rapidly  at  the  higher  temperatures 
inside  the  factory,  and  accidents  outside  the  buildings  in- 
creased considerably  as  the  weather  grew  colder.  Dr.  Ver- 
non suggests  that  thermometers  should  be  installed  in  the 
factories,  and  that  the  heating  apparatus  should  be  on  the 
floor  or  a  few  inches  above  it,  so  as  to  warm  the  feet. 

It  was  found  that  the  women  suffered  twice  as  frequently 
as  the  men  from  sprains,  and  were  especially  liable  to  wrist 
sprains  at  the  fuse  factory,  as  they  had  not  sufficient  strength 
to  push  home  the  levers  of  the  lathes.  The  women  at  the 
shell  factories  suffered  nearly  four  times  more  burns  than 
the  men,  chiefly  from  hot  metal  turnings.  The  sprains  could 
be  reduced  by  alterations  in  the  design  of  the  machinery, 
and  the  burns  by  protecting  the  hands.  M.  E. 
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A  REVIVAL  of  the  art  of  casting  aluminum  bronze  has 
been  witnessed  in  the  past  three  or  four  years,  and  as 
a  consequence  this  alloy  which  for  many  years  has 
been  non-existent  as  far  as  brass  foundry  operations  are  con- 
cerned, is  once  more  being  specified  for  important  engineer 
ing  work,  and  much  interest  has  been  aroused  in  regard  to 
its  possibilities  as  a  material  of  construction  for  sit  ions  of 
the  wonderful  new  machines  of  the  gasoline  age.  Aluminum 
bronze  is  being  applied  in  many  diversified  ways,  in  the  con- 
struction of  shipping  of  all  kinds,  on  railroads,  motor  trucks, 
automobiles,  tractors,  and  airplanes,  as  well  as  for  many  other 
and  more  ordinary  purposes;  with  the  result  that  every  en- 
gineer or  brass  founder  in  the  country  is  more  or  less  inter- 
ested in  either  the  physical  properties  or  the  casting  peculiari- 
ties of  this  alloy. 

Early  Difficulties  Encountered  in  Casting  Aluminum  Bronze 

Aluminum  bronze  is  not  a  new  alloy;  it  has  been  known 
ever  since  aluminum  has  been  known,  although  for  many 
years  the  high  cost  of  this  metal  made  its  alloys  with  copper 
impossible  as  a  commercial  proposition.  When  aluminum  be- 
came cheaper,  however,  the  casting  of  the  bronze  was  taken 
up  with  enthusiasm,  and  if  it  had  been  as  easy  to  handle  in 
the  foundry  as  alloys  of  copper  and  tin,  there  is  little  doubt 
but  that  aluminum  bronzes  would  have  become  the  most  im- 
portant non-ferrous  alloys  in  service.  Unfortunately,  how- 
ever, casting  difficulties  were  encountered  that  soon  discour- 
aged the  majority  of  founders  and  left  the  alloy  in  the  hands 
of  a  few  who  struggled  along  with  it  for  a  number  of  years 
with  varying  success,  until  the  discovery  of  the  more  easily 
cast  alloy  known  as  manganese  bronze  relegated  aluminum 
bronze  to  temporary  discard. 

Some  practical  suggestions  in  regard  to  the  casting  of 
aluminum  bronze  were  embodied  in  a  paper  read  before  the 
American  Society  of  Mechanical  Engineers  by  the  late  Thomas 
D.  West  as  far  back  as  November,  1886.  Mr.  West  compared 
the  foundry  difficulties  incident  to  casting  aluminum  bronze 
to  those  encountered  in  the  casting  of  steel.  The  two  metals 
are  similar  in  behavior  when  solidifying  in  molds,  as  they  are 
both  fragile  at  the  moment  of  solidification,  making  the  cast- 
ings liable  to  rupture  when  the  mold  opposes  contraction,  and 
they  both  shrink  excessively  and  require  large  amounts  of 
excess  metal  in  the  form  of  risers  and  feeders  to  make  good 
the  cavities  that  form  as  the  result  of  the  diminution  of  vol- 
ume that  results  whzm  the  liquid  changes  to  the  solid  state. 

Mr.  West  gave  some  excellent  advice  as  to  the  best  way  to 
proceed  to  get  good  castings  of  aluminum  bronze,  emphasizing 
the  necessity  of  making  the  molds  and  cores  so  they  would 
part  with  their  strength  and  solidity  after  the  metal  had  run 
into  place  and  while  it  was  congealing.  This  is  partly  accom- 
plished by  incorporating  organic  matter  with  the  sand,  which 
being  destroyed  by  the  heat  allows  the  walls  of  the  mold 
to  crumble  and  not  oppose  the  contraction  of  the  fragile  metal. 
In  addition  to  methods  of  guarding  against  rupture  of  the 
castings,  it  is  necessary  to  provide  large  risers  and  feeders  to 
insure  solidity. 

Use  of  Manganese  in  Aluminum  Bronze 

Other  early  workers  with  aluminum  bronze  were  Dr.  John  A. 
Jeancore  of  Newport,  Ky.,  who  was  awarded  a  patent  on  the 
application  of  manganese  in' aluminum  bronze,  and  the  Cowlea 
Bros,  of  Lockport,  N.  Y.,  and  Erwin  S.  Sperry  of  Bridgeport. 
Conn.  Dr.  Jeancore  advocated  the  use  of  manganese  chloride 
as  a  flux  in  melting  aluminum  bronze,  and  held  to  the  opinion 
this  was  the  only  chemical  possessing  value  in  this  connection. 
Mr.  Sperry  does  not  appear  to  have  used  anything  other  than 
charcoal  in  making  this  bronze. 

A  few  foundries  have  continued  to  make  aluminum  bronze 
castings  ever  since  the  metal  became  a  commercial   proposi- 
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tion,  because  it  was  found  the  best  alloy  for  certain 

Thus    the    Kllea    Tool    Work*     Hamilton.    Ohio, 
always    used    this    alloy    for    certain  notably    : 

ilng  from  200  to  8M  pounds  aaeta     Their  reteran 

loundryinan.    QeOTge     Ling,    employed     the  proceea. 

particulars  of  which  were  furnished  him  by  l>r     I  him- 

self.    This  process,  as  before  Itated,  COnalal  &g  manga- 

Chlorlde  as  |  flux;   the  proportion  being  from  <■ 
per  cent. 

Difficulty  In  Obtaining  Pwrftxt  Alumnmni-h: 
The  unpopularity  Of  aluminum  bronze  in  the  foundry  i 
to  the  difficulties  of  obtaining  a  reasonable  percentage  of  per- 
fect castings  and  of  preventing  the  alloy  from  becoming  D 
with  the  other  foundry  alloys  in  which  aluminum   is  harmful. 
The  first  difficulty  is  not  as  great  as  it  or. 
fact    that  the  foundryman   is   becoming  educated   to   the   P-  u- 
liarities  of  alloys  containing  aluminum.     He  has  a><iu;r. 
perience  from  handling  manganese  bronze,  and  this  helps  him 
when   making  aluminum   bronze,   because   the   eaatlng   difficul- 
ties  encountered    with   the   two   alloys,   while   differing   i: 
gree,  are  of  a  similar   nature.     The  experiem  >  mga- 

nese  bronze  has  taught  that  the  slipshod  methods  that  formerly 
prevailed  in  brass  foundries  must  be  abandoned  in  the  case  of 
the    modern    alloys.      The    foundryman's    favorite    alloy 
copper-tin  alloy,  or  a  red  brass  or  composition  cm 
copper,  zinc,  tin,  and  lead,  because  these  alloys  are  rerj 
to  cast,  in  that  they  do  not  "shrink"  or  run  drossy  apparently, 
and   in  consequence  there  is  little  difficulty   in   making  inch 
castings.     Yellow  brass,   on   the  other  hand,   has   m 
much  of  a  favorite;  as  a  matter  of  fact,  many  brass  foun 
do  not  handle  this  alloy  at  all  if  they  can  help  it.    This 
cause  of  the  difficulty  of  casting  it,  owing  to  the  smoke  and 
fuss  it  makes  when  going  into  the  molds  and   the   likelihood 
of  producing  dirty  castings  if  the  metal  is  not  poured  tnt 
molds  in   the  proper  manner  and  at   the  correct   temperature 
These  difficulties  have  been  overcome  by  foundries  who  s;> 
ize  on  yellow  brass,  and  are  thought  nothing  of;  a  little  study 
and  attention  to  details  is  all  that  is  required  t.>  caal  any  alloy 
successfully   in   the   foundry.     Manganese   bronze   was  a   more 
difficult  alloy  for  the  brass  founder  than  any  he  had  en 
tered,  but  by  this  time  these  difficulties  have  been  largely  sur- 
mounted, and  the  experience  and  knowledge  thus  accumulated 
is  now  available  and  can  be  applied   to  the  still   more  difficult 
alloy,   aluminum   bronze. 

Preventing  Aluminum  Bronze  from  Becoming  Mixed  with  Other 
Alloys  in  the  Foundry 

The    first    objection    to    aluminum    bronze     the    difficulty    of 
making  the  castings — therefore,  may  be  said  u>  I  iring 

due  to  a  better  understanding  of  the  principles  that  govern  the 
successful   production  of  castings   of  copper  all  I  ning 

aluminum.  The  second  objection,  however,  remains,  ami  in 
the  case  of  aluminum  bronze  is  more  serious  than  in  the  case 
of  manganese  bronze,  owing  to  the  fact  that  it  is  more  difficult 
to  detect  spllllnga  of  aluminum  bronze  than  of  maneanese 
bronze,  as  the  latter  metal   surfa^ 

anil  can  he  quite  easily  picked  out  of  the  red  bra--  BkimB 
with    which    it    may    have    been    mixed       Then  mail 

admixture  of  D  an  be  I  :irr  ;tion. 

without  the  aluminum  Showing  on  the  surface  of  the  castings, 
and   if  the  aluminum    fails  to  show   II 

because  it  has  oxidi/cil  and  vanished,  and  may  even  have  done 
some  good  by  eliminating  oxides  from  the  alloy.  Aluminum 
bronze  adds   such   a   comparatively    lar.  of  alumi- 

num to  scrap  metals  that  it  i-  very  potent  in  causing  trouble 
from    thifl   BOUrce       Aluminum.   howe\  ;ly   oxidized    at 

the  temperature  of  molten  brass,  and  little  difficulty  ought  to 
cpeiienced  in  getting  a  flux  that  will  remove  the  aluminum 
when   its  presence  is  undesirable  in  a  pot  of  molten  brass  or 
bronze. 


L36 


MACHINERY 


October,  1918 


The    use   of   sprri.il    Casting    Hours    for   aluminum    liron/.i'    will 

largely  eliminate  difficulties  caused  by   Hiis  alloy   becoming 

mixed    With    the    metals    that    are    harmed    hy    aluminum.      This 

has  been  practiced  In  the  case  of  manganese  bronze  with  "good 
results,  in  the  cleaning  department)  also,  a  large  percentage 
of  the  chips  can  be  segregated  by  the  exercise  of  a  little  care. 

Of  course,  the  grindingS  will  be  mixed  with  aluminum  bronze, 
but  If  these  are  mixed  with  copper  oxldo  and  a  little  soda  ash 
and  are  smelted,  the  resulting  metal  .will  be  free  from  alumi- 
num. There  Is  no  question  but  that  certain  alloys  of  aluminum 
copper  and  iron  have  come  to  stay,  as  their  physical  properties 
are  such  that  they  cannot  now  be  dispensed  with  just  because 
they  may  be  a  little  difficult  to  cast  and  may  cause  annoyance 
in  the  foundry.  Somebody  will  make  them  and  reap  monetary 
reward  in  the  near  future,  therefore,  the  enterprising  foundry- 
man  will  begin  to  familiarize  himself  with  the  peculiarities 
of  this  alloy,  as  they  affect  him,  and  will  not  wait  until  he 
has  a  chance  to  bid  on  some  large  contract,  but  is  fearful 
whether  he  can  make  good,  and  so  holds  off  until  someone 
else  gets  it. 

Characteristics  of  Aluminum  Bronze 

Aluminum  bronze  is  a  good  die-casting  material,  as  it  pos- 
sesses the  fluidity  necessary  for  completely  filling  the  dies,  is 
malleable  at  a  red  heat,  does  not  blow  excessively  in  contact 
with  steel  surfaces,  and  does  not  surface  oxidize  and  scale 
when  removed  from  the  molds  hot.  It  has  two  serious  draw- 
backs: it  runs  drossy  and  shrinks  excessively.  To  overcome 
the  drossing  tendency,  it  is  necessary  to  introduce  the  metal 
into  the  mold  by  what  is  often  a  roundabout  way,  in  order 
for  it  to  enter  quietly,  and  this  makes  it  difficult  to  run  some 
castings  successfully  in  metal  molds  in  spite  of  its  fluidity,  as 
the  molds  abstract  the  heat  rapidly  from  the  molten  metal. 
Its  great  shrinkage  makes  it  difficult  to  turn  out  die-castings 
without  internal  shrinkage  cavities,  if  they  are  somewhat 
massive  in  form.  The  best  way  to  accomplish  this  is  to  use 
risers  of  some  heat-conserving  material,  to  make  it  possible 
for  the  casting  to  solidify  before  the  riser  which  is  to  feed  it. 
Some  diemakers  attain  this  end  by  water-cooling  those  parts 
of  the  mold  adjacent  to  sections  of  the  casting  that  should 
congeal  quickly,  and  sometimes  air-cooling  is  resorted  to  for 
the  same  purpose. 

Die-casting  of  Aluminum  Bronze 

The  making  of  die-molds  for  aluminum  bronze  is  becoming 
an  art,  as  there  are  many  things  to  be  taken  into  considera- 
tion not  necessary  to  provide  for  when  making  dies  for  the 
white  metals.  Foremost  is  the  kind  of  metal  to  use  for  the 
dies  to  obtain  the  maximum  number  of  castings.  There  is  a 
choice  of  several  materials  possible,  and  it  will  depend  largely 
upon  the  number  of  castings  required,  and  their  size,  as  to 
which  material  shall  be  given  preference  for  the  dies;  thus 
where  many  thousands  of  castings  are  required  of  a  given 
shape,  the  life  of  the  die  is  a  very  important  factor,  and  may 
overshadow  all  considerations  of  first  cost.  In  this  case,  the 
best  material  to  use  for  the  dies  is  undoubtedly  nichrome, 
although  its  first  cost  may  be  greater.  For  heavy  castings, 
such  as  blank  worm-gears  for  motor  drive,  cast  iron  is  satis- 
factory, as  the  molds  are  a  combination  of  metal  and  sand, 
and  the  metal  part  is  quite  simple  to  produce  and,  when  worn 
out,  is  comparatively  easy  to  replace.  For  small  castings,  a 
good  grade  of  carbon  steel  will  prove  satisfactory.  The  posi- 
tion of  the  casting  in  the  mold  also  calls  for  much  study; 
sometimes  an  apparently  insignificant  casting  will  run  well 
in  a  vertical  position,  but  indifferently  in  a  horizontal  or 
oblique  position.  This  point  should  be  determined  before  the 
mold  is  commenced,  and  a  very  satisfactory  way  of  doing  this 
is  to  make  test  molds  in  blocks  of  graphitic  carbon,  as  this 
material  can  be  cut  as  readily  as  wood  and  has  a  chilling 
effect  upon  the  metal  a  little  greater  than  that  of  iron.  The 
best  method  of  gating,  the  position  of  the  casting  in  the 
mold,  and  the  size  of  the  riser  can  all  be  determined  before 
the  metal  die  is  made  by  the  use  of  graphitic  carbon,  and  it 
is  a  great  convenience  as  well  as  an  economy  to  do  this,  as 
the  metal  die  cannot  easily  be  changed  after  it  has  once  been 
made  wrong. 


Removing  ChsUiirs  from  Molds 

It  is  important  that  an  alloy,  to  he  successful  for  die-casting 

purposes,  shall  not  be  fragile  at  B  red  heat  and  surface  oxidize 

or  scale.     The  ordinary  foundry  alloys     red  brass  and  yellow 

brass     do    not    meet    these    rcqui rement s,    which    makes    them 

very  difficult  to  die-cast,  it  is  necessary  to  remove  the  cast 
iiigs  from  the  molds  immediately  after  solidification,  not  only 
in  the  interests  of  production,  but  because  of  the  difficulty  of 
getting  them  out  at  all  if  they  an:  left  in  too  long.  This  is 
because  the  castings  shrink  on  cooling,  and,  as  the  mold  or 
die  is  rigid  if  the  casting  is  left  in  until  shrinkage  is  com- 
plete, it  will  grip  the  mold  at.  oik;  or  more  points  and  time  will 
be  consumed  in  removing  it.  If  a  metal  is  fragile  at  a  red 
heat,  it  has  to  be  handled  very  quickly  to  get  it  out  of  the 
die  before  it  shrinks;  otherwise  it  will  crack,  and  if  it  is 
removed  before  contraction  begins,  it  must  be  handled  very 
gently  or  it  will  be  broken  by  the  operator.  Then,  should 
the  metal  oxidize  when  hot,  fche  castings  will  turn  black  and 
will  require  to  be  cleaned  by  acids  or  mechanical  means  before 
shipment.  Yellow  brass  also  smokes  the  dies  and  in  a  short 
time  an  alloy  of  zinc  and  iron  is  formed,  which  roughens  the 
walls  of  the  die  and  causes  the  castings  to  adhere  and  pro- 
duces hair  cracks. 

Composition  of  a  Satisfactory  Aluminum-bronze  Alloy 
Aluminum  bronze,  being  free  from  all  these  defects,  is  a 
very  suitable  alloy  for  die-castings;,  in  fact,  it  has  no  equal 
at  present,  although  there  is  no  telling  what  the  future  may 
bring  forth.  The  difficulties  encountered  in  making  die- 
castings  of  the  high  melting  point  alloys  are  being  overcome 
one  by  one,  and  there  is  little  doubt  that  the  bronze  die- 
casting  industry  will  become  increasingly  important.  The 
alloy  that  appears  to  be  most  suitable  for  this  purpose  is  com- 
posed approximately  of  copper,  88.50  per  cent;  aluminum,  10 
per  cent;  and  iron,  1.50  per  cent.  To  make  this  alloy,  the 
copper  should  be  melted  under  a  cover  of  charcoal  produced 
by  the  charring  of  hard  wood  blocks  on  top  of  the  metal,  and 
when  it  is  thoroughly  liquid,  the  iron  should  be  added  in  the 
form  of  tin-plate  clippings,  loosely  coiled,  which  should  be 
immersed  in  the  copper  as  quickly  as  possible  to  avoid  oxida- 
tion of  the  iron.  After  the  iron,  the  aluminum  should  be 
added  in  small  amounts,  stirring  the  metal  after  each  addition, 
and  when  the  alloy  is  made  it  should  be  poured  into  ingots, 
and  the  ingots  remelted  for  the  castings,  as  the  metal  is  better 
on  the  remelt  than  when  first  made. 

The  alloy  with  from  1  to  1.5  per  cent  iron  has  been  used 
extensively  for  making  worm-gears  in  place  of  phosphor-bronze. 
These  gears  are  simply  rings  with  lugs  on  the  inner  circle, 
and  the  object  in  using  aluminum  bronze  was  to  get  an  alloy 
that  would  be  ductile  at  a  red  heat,  permitting  the  teeth  to 
be  rolled  in  the  gear  blank  instead  of  being  cut  with  machine 
tools.  Many  aluminum-bronze  gears,  however,  are  being  cut 
and  very  few  rolled  at  present. 

High-tensile  Aluminum  Bronzes 

The  high-tensile  aluminum  bronzes  contain  from  3  to  10 
per  cent  iron.  A  patent  recently  issued  covers  alloys  contain- 
ing from  3  to  5  per  cent  iron,  7  to  12  per  cent  aluminum,  and" 
the  remainder  copper.  The  alloy  with  4  per  cent  iron  and 
10  per  cent  aluminum  is  a  very  strong  metal;  it  has  over 
90,000  pounds  per  square  inch  tensile  strength  and  good  elonga- 
tion. This  alloy  comes  within  the  scope  of  the  patent,  but 
as  just  as  good  results  can  be  obtained  with  over  5  per  cent 
iron,  this  patent  will  have  little,  if  any,  effect  upon  the  situa- 
tion. The  alloys  having  under  3  per  cent  iron  do  not  come 
within  the  scope  of  the  patent,  and  for  the  general  run  of 
aluminum-bronze  castings,  the  low  iron  alloys  are  the  ones 
most  largely  used. 

As  an  engineering  material,  aluminum  bronze  containing 
up  to  3  per  cent  iron  and  from  8  to  10  per  cent  aluminum  will 
find  extensive  use  for  die-castings,  gears,  and  miscellaneous 
castings  of  medium  size  where  strong  metals  are  wanted;  and 
for  airplane  castings  and  other  parts  where  the  maximum 
strength  possible  in  non-ferrous  alloys  is  demanded,  bronzes 
with  iron  content  ranging  from  5.25  per  cent  to  8  per  cent, 
and  aluminum  from  7  to  10  per  cent,  will  be  most  serviceable. 


Making  the  Mark  III  Detonating  Fuse 

Second  Installment  of  an  Article  Dealing  with  an  Important  Phase  in  Munition  Manufacture 
By  EDWARD  K.   HAMMOND,  Associate  Editor  of  MACHINERY 


IN  the  first  installment  of  this  article,  published  in  the 
September  number  of  M.\<  iiimkv,  a  general  description  of 
the  Mark  III  detonating  fuse  was  given.  The  machining 
operations  on  the  body  were  also  described.  In  the  present 
installment,  which  concludes  the  article,  the  machining  of  the 
base,  cap,  and  firing  pin  is  described,  the  inspection  methods 
are  outlined,  and  the  gages  used  for  the  inspection  are  dealt 
with. 

Machine  for  Cutting-  Spanner  Slots  in  Base 

Milled  in  the  base  of  each  fuse  there  are  two  spanner  slots 
of  semicylindrical  form,  which  are  cut  by  cannon  drills 
mounted  in  a  special  two-spindle  auxiliary  drill  head  on  a 
Henry  &  Wright  vertical  drilling  machine  shown  in  Fig.  10. 
These  drills  are  placed  at  such  a  distance  between  centers 
that  they  cut  the  two  semicylindrical  slots  with  the  drills 
overlapping  the  edge  of  the  work  sufficiently  so  that  the  slots 
are  cut  in  to  just  the  required  depth  from  the  periphery. 
The  machine  is  equipped  with  a  special  air-operated  fixture 
for  holding  the  work,  which  is  automatically  controlled  by  a 
collar  carried  on  the  drilling  machine  spindle.  The  same 
type  of  slide  valve  to  which  reference  was  made  in  connection 
with  the  description  of  the  fuse  body  drilling  machine  illus- 
trated in  Fig.  8  (see  page  31  of  the  September  number)  is  used 
to  actuate  the  work-holding  fixture  on  this  machine.  This 
valve  is  contained  in.  case  A,  and  as  the  drilling  machine 
spindle  rises  after  completing  an  operation,  a  collar  on  the 
spindle  pushes  the  valve  up  and  releases  the  air  pressure  on 
the  fixture  so  that  the  jaws  can  be  opened  through  the  action 
of  a  compression  spring.  A  fresh  piece  of  work  is  then  put 
into  place  and  the  spindle  fed  down  by  means  of  the  regular 
hand-lever.  As  soon  as  the  collar  on  the  spindle  drops  out  of 
engagement  with  the  push-rod  on  the  valve,  a  spring  contained 
in  the  case  throws  the  valve  over,  which  results  in  admitting 
air  pressure  to  the  piston  contained  in  cylinder  B,  thus  closing 
the  jaws  of  the  work-holding  fixture  so  that  they  grip  the  work 
and  hold  it  in  place  ready  for  the  operation  to  be  performed. 


How  Work-holding  Fixture  Operates 
The  work-holding   fixture   used  on   this  machine  is  of 
csting  design.     It  consists  of  two  sliding  jaws 
the  work  is  held.     The  left-hand  jaw  is  directly  et  I 
piston-rod    C;    and    both    the    ri^ht-   and    left-hand    jaws    have 
compression  springs  behind   them   whicb   tend   to  pub   botl 
jaws   outward   as  soon   as  the  air   pr  Th< 

jaws  arc  V-shaped,  and  when  in  the  open  position  work 
dropped   into   place   between   them,   after   which    the   machim 
operator  simply  pulls  down  the  feed-lever.    Mention  b 
been  made  of  the  fact  that  as  the  drilling  machine  spindU 
starts    down    it    trips    the   air    valve,   throwing    pressure    inU 
cylinder  13  and  causing  the  jaws  of  the  work-holding  fixture  u 
shut.     The  way  in  which  this  is  accompli 
The  left-hand  jaw  is  connected  to  piston-rod   r.  and  as   it  is 
drawn  over,  this  jaw  carries  the  work  with  it;    at   the  sam< 
time,  movement  of  the  left-hand   jaw   and   of  the   work   hep 
between    the    jaws   causes    the    right-hand    jaw    to    be    drawl 
inward  against  the  tension  of  the  compression  spring  b 
it,  until  the  inner  jaw  comes  up  against  a  stop.    Then  I 
pressure  acting  on  the  piston  to  which  the  other  Jaw  I 
nected    becomes   effective    in    holding    the    work    in    pla 
cutting  the  spanner  slots. 

Machine  for  Milling  Slot  in  Firms  Pins 
At  the  inner  end  of  the  spiral  //  shown  in  th> 
view  of  the   fuse   in   Fig.    1    (see   page   28   of   the    S 
number),  there  is  a  block  carrying  a  spur  which  ei 
milled  in  the  firing  pin.    The  purpose  of  this  spur  is  to  enabh 
the  spiral  to  grip  the  firing  pin  so  that   inertia  cannot 
the  entire  spiral   to  slip   aroung   the   body   of  the   firii if 
instead  of  rotating  with  the  fuse.    In  Fig.  11  is  shown  a  hatu 
milling  machine  built   by    the   Standard    Engineering   < 
Providence,  R.  I.,  which  is  equipped  for  performing  this 
milling  operation.     The  job  is  a  perfectly  sin:;  it  at 

tention  is  called  to  the  fact  that  the  machine  is  equ 
an  air  cylinder  A    and   slide  valve  carried    in   case   n. 


TABLE  2.     MACHINING-  OPERATIONS  ON  BASE  OF  MARK  III  FUSE 


Operation 
Number 

Operation 

Type  of  Machine 

1st    Position 

Form    entire    length 
and  drill  to  depth 
of  1  Inch 

1 

2nd  Position 

Drill    small    hole    to 
full  depth 

No.   63   National-Acme   four-epindle 

automatic  screw   machine 

3rd  Position 

Ream     both    holes, 
shave  end,  and  face 

4th  Position 

Cut  off 

2 

Burr  bottom 

of  base 

Cataract  bench  lathe 

3 

Mill  spanner 

slots 

Henry  &  Wright  vertical  drilling 
machine 

4 

Tap  thread 

Dalton  bench  lathe 

5 

Burr  end  of 

tapped  hole 

Goodell-Pratt  polishing  bead 

6 

Buff 

Goodell-Pratt  polishing  head 

Circular   forming   tool   and    si 
drill 


Twist  drill 

1  reamer,  shaving  and  facing 
tools 

Cutting-off 

Pacing  tool 

LXlllary      head     and 
union"   (half-round)  drills 

Tap 

Burring  tool 

Felt  wheel  charged  with  emery 

Machinrry 
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Fig.    10.     Drilling   Spanner   Slots   in   Fuse   Base.      Drilling   Machine   is 
equipped  with  Special  Two-spindle  Head  and  Air- 
operated   Work-holding   Fixture 

actuate  the  work-holding  fixture.  The  valve  is  of  the  type 
which  has  already  been  described,  and  trips  are  arranged  on 
the  milling  machine  table  to  actuate  this  valve  to  provide  for 
automatically  opening  and  closing  the  jaws  of  the  work- 
holding  fixture. 

This  fixture  is  arranged  with  grooves  into  which  the  small 
ends  of  the  firing  pin  drop,  and  as  the  table  is  fed  forward, 
air  pressure  is  automatically  admitted  to  cylinder  A,  which 
causes  the  sliding  jaw  of  the  fixture  to  move  forward  and 
push  the  work  up  against  a  stationary  jaw,  so  that  it  is  gripped 
on  the  two  flanges.  Inexperienced  girl  operators  are  employed 
on  this  work,  and  it  was  found  that  the  desire  to  make  as 
much  money  as  possible  under  the  piece-work  schedule  caused 
these  girls  to  run  the  machines  at  a  higher  feed  than 
the  cutter  and  work  could  stand.  This  difficulty  has  been 
effectually  overcome  by  equipping  each  machine  with  a  dash- 
pot  C  filled  with  oil.  The  cylinder  of  this  dashpot  is  attached 
to  the  table  of  the  milling  machine  and  the  piston-rod  is  con- 


Fig.    11.     Milling    Slot    in   Firing   Pin    to    receive    Spur   on    Safety    Spiral. 

An  Air-operated  Work-holding  Fixture  is  provided,  and  Dashpot  C 

prevents   Operator  from   exceeding   Maximum   Safe   Feed 

nected  with  a  bracket  D  secured  to  the  machine  frame.  As 
the  table  is  fed  forward,  the  dashpot  makes  it  impossible  to 
employ  a  higher  rate  of  feed  than  the  cutter  and  work  will 
stand,  the  opening  in  the  dashpot  being  carefully  adjusted  so 
that  the  machine  cannot  be  used  beyond  the  maximum  feed 
that  should  be  employed  on  the  operation. 

Spinning-  Head  onto  Firing-  Pin 

Doubtless  it  has  been  noted  from  the  schedule  of  opera- 
tions, Table  4,  that  the  body  and  head  of  the  firing  pins  are 
produced  on  automatic  screw  machine's.  After  the  slot  has 
been  milled  in  the  firing  pins,  the  next  step  is  to  assemble  the 
heads  and  pins  together,  and  for  this  purpose  use  is  made 
of  Greenerd  arbor  presses.  The  diameter  of  the  pilot  on  the 
pin  which  enters  the  hole  in  the  head  is  so  proportioned  that 
these  two  members  can  just  be  pushed  together  by  the  arbor 
press,  and  in  so  doing  the  press  turns  down  a  slight  burr  on 
the  top  of  the  pin  which  prevents  the  head  from  coming  off 


Fig.   12.     Rivet  Spinning  Machine  used  for  securing  Head  onto  Firing   Pin. 

This  Machine  is  equipped  with  Dial   Feed   Mechanism  to 

facilitate   handling   Work 


Fig.    13.     Milling  Points  on  Firing  Pins.     Hollers  B  hold  Work   down 

against  Pressure  of  Cut,   and  Levers  C  lift  Heads  of 

Work  to  facilitate  Removal  from  Fixture 


October,  1918 


MACHINKIiV 


until  the  subsequent  operation  is  performed.  The  tinal  work  of 
securing  the  head  and  pin  together  is  accomplished  on  I  rivet 
spinning  machine  built  by  the  Grant  Machine  &  Mfg.  Co.,  of 
Bridgeport,  Conn.  As  shown  In  Fig.  12,  this  m&Chi] 
equipped  with  a  dial  feed  which  enables  the  operator  to  re 
move  finished  pieces  and  substitute  fresh  pins  ready  for  ' In- 
spinning  operation,  while  the  machine  is  at  work  on  one 
of  the  firing  pins  held  in  the  dial,  so  that  the  machine  and 
operator  are  both  kept  constantly  employed.  It  will  be  seen 
that  the  dial  is  arranged  to  carry  four  pins  held  in  collet 
chucks;  to  adapt  the  machine  for  the  use  of  this  dial 
it  was  necessary  to  furnish  a  special  mechanism  for  indexing 
the  plate,  locking  it  in  position  during  the  time  that  the 
spinning  operation  is  taking  place,  and  opening  and  doting 
the  collets. 

Milling:  Points  on  Firing  Pins 

Four  sharp  points  are  required  on  the  end  of  the  firing  pin 
that  strikes  the  fulminate  cap  in  the  fuse;  and  an  ingenious 
special  machine  which  is  equipped  with  dial  feed  has  been 
developed  for  use  in  milling  these  points.  This  machine,  which 
is  shown  in  Fig.  13,  was  especially  designed  to  meet  the  pecu- 


llfted   from   the  dial  sufficiently  ho  that  they  may 
remoYed  and  fresh  blanks  ml 

.id  Checking  Produ< ■• 

In  one  or  the  Introductory  paragraphi  mention  was 
of  the  tact  thai  art.-r  each  machining  operation 

the   work  is  given  a  100  DOT  I  sent 

to    the    machine    on    which    the    next 

The  way  in  which  the  details  of  this  plan  an-  worked  out  I 
according  to  the  condition  of  the  work  and  otlt<  ning 

factors.      In    the    CaSC    Of    aiitoina'  rking 

on   brass   :  b   part  If  md  those 

which  pass  inspection  rlly  are  put  in  horizontal 

with  spaces  tor  fifty  ft  i  or  bases,  so  that 

are  ready  to  be  sent,  on  to  the  n<  it     In  Fig.  lo 

is  shown  a  view  of  the  Inspection  bench  at  the  back  of  one  of 
the    automatic    screw    machines,    and    such    provision    tor 
Inspection  of  the  product  is  made  on  etu  b  of  the 

screw  machines   which  are   working  on   hr  | 

an    inspector  employed   at   each    machine,   and   as   fast    as   the 

pieces  are  finished  they  run  through  a  chute  whi. 

them  onto  the  inspection  bench.    Bach  ple<  e  is  then  | 


TABLE  3.     MACHINING  OPERATIONS  ON  CAP  OF  MARK  III  FUSE 


Operation 
Number 

Operation 

i  \  i (    Machine 

1st   Position      Form    entire    length 
and    rough-drill 

Forming  tool  and  twist  drill 

1 

2nd  Position      Finish-drill  and  face 

3rd  Position      Drill    small    hole    to 
depth 

No.   55   National-Acme   four-spindle 
automatic  screw  machine 

Stepped  drill  with  facing  tool 
Twist  drill 

4th  Position      Ream  both  holes  and 
cut  off 

Stepped  reamer  and  cutting-off  tool 

2 

Burr  inside  of  large-diameter  hole 

Cataract  bench  lathe 

Burring  tool 

3 

Tap  thread 

Henry    &    Wright    vertical    drilling 
machine 

Brrington  tapping  attachment 

4 

Burr  top  of  tapped  hole 

Goodell-Pratt  polishing  head 

Burring  tool 

5 

Drill  cross-hole 

Leland-Gifford  sensitive  bench  drill- 
ing machine 

Twist  drill 

6 

Ream  inside  to  remove  burrs  pro- 
duced in  cross-drilling 

Special  machine 

Reamer 

7 

Burr  top  of  small-diameter  hole 

Leland-Gifford  drilling  machine 

Burring  tool 

8 

Zinc  plate 

Special  plating  bath 

Electrodes  and  plating  solution 

Wnrrv 

liar  requirements  of  the  work  and  has  been  the  means  of  en- 
abling an  unusually  high  rate  of  production  to  be  secured. 
The  points  on  the  firing  pins  are  of  such  form  that  they  are 
produced  by  milling  off  the  sides  of  the  pin  at  the  point  to 
give  it  a  square  form  and  then  cutting  two  notches  across  tin- 
end  which  are  at  right  angles  to  each-  other.  The  desired 
result  is  obtained  by  having  two  gangs  of  two  milling  cutters 
placed  at  right  angles  to  each  other,  so  that  as  the  dial  rotates 
it  first  carries  the  end  of  each  firing  pin  between  one  pair  of 
cutters  which  mill  two  sides  of  the  square  and  cut  one  notch; 
and  then,  after  the  dial  has  made  a  quarter  revolution,  the 
end  of  the  pin  passes  between  the  second  pair  of  cutters  which 
completes  the  milling  operation.  All  that  the  operator  has  to 
do  is  to  drop  the  pins  into  holes  in  the  dial  and  then  remove 
the  milled  pins  after  the  dial  has  made  one  complete  revolu- 
tion. One  pair  of  milling  cutters  is  partially  shown  at  .1 
and  as  the  point  of  each  pin  comes  between  each  pair  of  mill- 
ing cutters,  its  head  passes  under  a  roller  B  which  holds  the 
work  down  against  the  pressure  of  the  cut.  It  will  be  seen 
that  at  each  hole  in  the  dial  there  is  a  small  pivoted  lever 
G  which  is  inclined  upward.  The  lower  end  of  this  lever  ex- 
tends under  the  head  of  the  firing  pin,  and  at  the  side  of  the 
dial  nearest  the  operator  there  is  a  bridge  under  which  these 
pivoted  levers  pass,  with  the  result  that  the  inclined  end  of 
each  lever  is  pushed  downward,  causing  the  firing  pins  to  be 


With   limit  gases  to  see   that   all   dimensions  are  satisfactory, 
and  if  so,  it  goes  into  the  tray  for  0  K .'d  work.    Th 
this  method  of  Inspecting  the  work  right  at  the  n 

that  in  the  event  of  anything  going  wrong  with  I 

the  trouble  can  at  once  be  corrected  before  a  lot  of  • 

brass  stock  has  been  spoiled.     It  will  be  understood  that   by 

Inspecting    tin-    work    after    each    operation.    !!.■ 

of  time  involved  in  performing  subsequent  machining  • 

tions  on  defective  pa 

Whenever  a  piece  is  found  to  b 
this  piece  goes  into  the  inclined  tray  shown  in  the  i' 
which,    it    will    be   sen.    has    rows    of   holes    marked    with    the 
different    classes    of    errors    which    W  in    the    S 

In    this    way.    all    defective    parts    may    he    properly 

before  they  arc  sent   to  the  reclaiming  department 

a  tray  of  these  defective  parts  is  sent  lined. 

the  employes  in  the  department  see  at  a  glance  what  is  the 

matter   with   each    pice,   and   the   work    Is   then   distribute 
the    different    operators    whose    duty    |J  rrect    dift 

classes  of  errors.  After  pieces  have  been  reclaimed  in  this 
way  they  are  placed  in  the  standard  form  of  trays  with  .-; 
for  fifty  parts.  Then,  when  a  tray  has  been  filled  to  its 
capacity,  it  is  sent  downstairs  and  merged  with  the  regular 
product,  so  that  it  may  go  on  with  the  subsequent  operations. 
to  completion. 
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[nspeotlon  <>f  Steal  Parte  Produced  on  Automatic  Boratt 

Machines 

In  Inspecting  the  producl  of  automatic  screw  machines  used 
tor  making  fuse  caps  and  parts  of  the  Bring  i>m.  which  arc 
machined  from  cold-drawn  steel  bars,  the  method  of  procedure 
in  carrying  ou  the  work  is  different,  owing  to  the  lower  cost 
of  the  raw  material  from  which  these  parts  arc  made,  in  these 
eases   it    is   not    considered   advisable   to   have   an   inspector 

stationed  at  each  machine,  because  the  value  of  tin;  material 
would  not  he  sufficiently  high,  in  the  event  ol"  any  trouble  in 
the  tooling  producing  a  considerable  amount  of  detective  work, 
to  result  in  a  loss  which  would  assume  BUmclenl  proportions 
io  warrant  paying  the  wages  of  an  inspector  who  is  kept  con- 
stantly looking  after  the  work  of  one  machine.  At  the  same 
time,  precautions  are  taken  to  guard  against  the  occurrence 
of   errors   as    far    as    possible.      This    is    done    by    having   one 


been  said  in  regard  to  giving  all  of  the  work  produced  on  auto- 
matic screw  machines  a  100  per  cent  inspection  before  it 
noes  on  i<>  the  in\i  department,  is  true  in  the  case  of  all  sub- 
Bequenl  machining  operations.  In  every  case  the  work  per- 
formed during  any  operation  is  thoroughly  checked  up  to 
make  quite  sure  that  there  is  no  defect  in  dimensions  or  work- 
manship which  would  prevent  the  part  from  assembling  prop- 
erly with  other  parts  of  the  fuse,  or  in  any  other  way  result 
in  making  the  part  unsuitable  for  giving  eflicient  service. 

(intra*  for  Fuse  Bodies 

In  Fig.  15  is  shown  the  set  of  gages  provided  on  each  auto- 
matic screw  machine  for  use  in  the  inspection  of  fuse  bodies 
produced  on  that  machine;  and  an  explanation  has  already 
been  given  of  the  way  in  which  each  brass  piece  produced  on 
automatic  screw  machines  is  given  a  100  per  cent  inspection 


TABLE  4.     MACHINING  OPERATIONS  ON  FIRING  PIN  OF  MARK  III  FUSE 


Operation 

Number 

Opera  1  Ion 

Type  of  Machine 

Type   of   Tool 

1 

2 

3 
4 

5 

6 
7 
8 

1st  Position      Rough-turn 

2nd  Position      Finish-turn  pin 

3rd  Position     Shave  four  large  di- 
ameters   to    length 

4th  Position      Cut  off 

Mill    keyway    to    receive    spur    on 
safety    spiral 

Assemble  head  on  firing  pin 

Spin  head  on  firing  pin 

Drill  cross-hole 

Zinc  plate 

Mill  points  on  firing  pin 

Clean  and  lacquer  points 

No.    52    National-Acme    four-spindle 
automatic  screw  machine 

Standard  hand  milling  machine 

Greenerd  hand  arbor  press 

Grant  rivet  spinning  machine 

Leland-Gifford  sensitive  bench  drill- 
ing machine 

Special  plating  bath 

Special  milling  machine 

Circular  forming  tool  and  box-tool 
Box-tool 

Shaving  tool 

Cutting-off  tool 

Milling  cutter  and  dashpot  to  con- 
trol feed 

No.  40  twist  drill 

Electrodes  and  plating  solution 
Milling  cutters 
Wire  brush 

FIRING-PIN   HEAD 

1 
2 

1st  Position      Form  two  heads  and 
center 

2nd  Position      Drill     hole     through 
two  heads 

3rd  Position      Ream    hole    through 
two  heads  and  cut 
off  one 

4th  Position      Countersink  and  cut 
off 

Counterbore  hole  on  under  side 

No.    53    National-Acme    four-spindle 
automatic  screw  machine 

Leland-Gifford  drilling  machine 

Circular    forming    tool    and    center, 
drill 

Twist  drill 

Reamer  and  cutting-off  tool 

Countersink  and  cutting-off  tool 
Counterboring  tool 

Machinery 

inspector  stationed  in  the  automatic  screw  machine  department 
in  which  steel  parts  are  made.  It  is  the  duty  of  this  man  to 
go  around  from  machine  to  machine  and  pick  up  pieces  at 
random,  which  are  gaged  to  see  that  they  meet  all  require- 
ments. 

This  inspector  keeps  on  making  rounds  of  the  department, 
and  as  soon  as  he  finds  any  defective  work,  the  machine  on 
which  such  work  was  produced  is  at  once  stopped,  pending  an 
investigation  to  see  if  anything  is  wrong  with  the  setting  of 
tools,  and  if  so,  to  correct  the  trouble  before  further  material 
is  spoiled.  The  work  of  this  inspector  is  carried  on  merely  to 
guard  against  the  production  of  defective  work  before  it 
reaches  the  main  inspection  department  where  all  of  the  steel 
parts  produced  on  automatic  screw  machines  are  given  a  100 
per  cent  inspection.  This  work  is  done  by  women  who  sit  at 
a  long  bench,  shown  in  Fig.  14,  down  which  the  work  is  passed 
from  inspector  to  inspector.  Each  inspector  has  gages  for 
determining  the  accuracy  of  certain  dimensions,  and  in  this 
way  the  pieces  can  be  passed  along  very  rapidly.     What  has 


before  being  sent  to  the  machine  on  which  the  next  operation 
is  performed.  The  gages  used  for  testing  bodies  consist  of  a 
pair  of  "Go"  and  "Not  Go"  plug  gages  A  which  are  used  for 
testing  the  diameter  of  the  pocket  drilled  at  the  head  end  of 
the  fuse  body.  Next  comes  a  pair  of  "Go"  and  "Not  Go"  gages 
B  which  are  used  to  measure  the  over-all  length.  These  gages 
are  furnished  with  little  cradles  in  which  the  work  is  laid  so 
that  the  ends  may  come  between  the  gaging  points.  At  C 
there  is  a  similar  pair  of  gages  that  is  used  for  testing  the 
length  between  the  shoulders  at  each  end  of  the  fuse  body, 
against  which  the  cap  and  the  base  will  abut  when  these  parts 
are  assembled  onto  the  body.  For  measuring  the  form  of  the 
work  from  the  shoulder  under  the  large  diameter  of  the  body 
to  the  base  end  of  the  body,  there  is  a  pair  of  "Go"  and 
"Not  Go"  contour  gages  D;  and  at  E,  F,  and  G  there  are  shown 
three  Johansson  "Go"  and  "Not  Go"  snap  gages  that  are 
used  for  measuring  the  diameters  of  the  three  cylindrical 
surfaces  on  which  threads  are  to  be  milled  #during  subsequent 
operations. 
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Gages  for  Testing-  Fuse  BaseM 
In  Fig.  16  is  shown  the  complete  set  of  gages  which  is  used 
for  testing  the  fuse  bases  to  see  that  they  fulfill  all  require- 
ments. These  gages  are  of  the  "Go"  and  "Not  Go"  type,  so  that 
they  show  that  the  work  comes  between  the  required  limitB. 
At  A  is  shown  a  gage  used  to  measure  the  over-all  length  of 
the  base,  and  it  will  be  seen  that  the  upper  arm  of  this  gage 
is  ground  to  two  different  levels,  so  that  the  work  must  go 
between  the  upper  level  and  the  base  as  shown,  but  must  not 
be  short  enough  to  enter  the  "Not  Go"  section.  Snap  gages 
B  and  0  are  the  familiar  Johansson  limit  type  and  they  are 
used  for  measuring  the  small  and  large  diameters  of  the  base, 
respectively.  Gage  D  is  employed  to  test  the  accuracy  of  the 
height  of  the  large  section  of  the  base.  In  order  to  be  satis- 
factory, the  work  must  go  under  arm  a,  but  must  not  go  under 
b.  The  plug  gages  shown  at  E  are  "Go"  and  "Not  Go"  gages 
for  determining  the  size  of  the  small  inside  diameter  of  the 
fuse  base. 


on  the  face  of  the  ring,   but   lower   than   the  higher  surface 
ground  on  thisj-liu' 

Gages  for  Inspecting  Ofep 

En  Pig  17  there  are  shown  gages  us«.-d  for  inspecting  the 
fuse  <;i|>  to  determine  the  accuracy  of  all  dimensions.  Plug 
gages  A  an-  "('•<>"  and  "Not  do"  gages  for  the  large  inBide 
diameter,  and  gages  Ii  are  for  the  small  Inside  diai: 
At  C  and  D  are  Bhown  two  "(Jo"  and  "Not  Go"  Johansson 
snap  gages  for  measuring  the  two  outside  diameters  of  the 
work.  At  E  Is  shown  a  "Go"  and  "Not  Go"  height  gage 
similar  to  that  shown  at  A  in  Fig.  1C  for  measuring  the  height 
of  the  base,  and  at  F  an:  "(io"  and  "Not  do"  thread  gages  for 
the  threaded  inside  diameter  of  the  cap  which  Bcrews  onto 
the  fuse  body.  Gago  '/'  contained  la  the  glass  case  Is  used  for 
determining  the  accuracy  of  the  position  of  the  cross-hole 
drilled  through  the  cap  in  relation  to  the  bottom  of  the  cap. 
When  using  this  gage,  pin  //  is  slippfMl  through  the  hole  in 


Tig.  14.    Inspection  Bench  on  which  All  Steel  Parts  of  Fuse  are  given  a  100  Per  Cent  Inspection  in  Order  that  Defective  Parta  may  be  reacted  Wor» 

Subsequent  Work  is  done  on  them 


At  F  are  shown  "Go"  and  "Not  Go"  thread  gages  for  testing 
the  thread  inside  the  base,  and  gage  G  is  used  for  testing  the 
concentricity  of  the  inside  and  outside  of  the  base.  The  work 
is  pushed  over  the  two  smaller  diameters  of  this  plug  gage  so 
that  the  bottom  of  the  gage  comes  up  against  the  face  of  the 
work,  after  which  the  work  is  slowly  revolved.  The  large 
outside  diameter  is  equal  to  the  large  diameter  of  this  plug 
gage,  so  that  any  lack  of  concentricity  will  be  revealed  by  the 
outside  of  the  work  either  overlapping  or  failing  to  reach  the 
periphery  of  this  large  diameter  on  the  gage  when  it  is 
tested. 

The  gages  H  and  I  are  used  for  testing  the  depth  of  the 
large  and  small  diameters  inside  the  base.  For  this  purpose 
the  work  is  slipped  over  the  plug  on  the  gage  which  is  a  slid- 
ing fit  inside  the  knurled  ring.  This  ring  is  ground  to  an 
accurate  finish  on  its  top  surface  with  one  half  of  the  surface 
ground  to  a  higher  level  than  the  other  half.  The  difference 
in  height  of  these  two  surfaces  represents  the  limits  between 
which  the  depth  of  the  work  must  come.  In  using  the  gage 
to  test  the  accuracy  of  the  work,  the  inspector  slides  his  finger 
across  the  top  of  the  plug  with  the  view  of  determining  that 
the  end  of  the  plug  is  higher  than  the  lower  surface  ground 


the  work,  after  which  the  work  is  pushed  over  plunger  o  on 
gage  G.  The  work  is  pushed  up  against  the  gage  so  that  cross- 
pi  n  //  engages  the  plunger  and  causes  needle  b  to  move  over  the 
dial  of  the  gage.  If  the  location  of  the  cross-hole  In  the  fuse 
cap  comes   within   the  required   limits  of  needle   b 

will  come  to  rest  at  sonic  point  between  points  0  and  '/. 

At  /  there  is  shown  a  gage  used  for  measuring  the  depth 
from  the  base  of  the  cap  to  the  bottom  of  the  large  inside 
diameter.    The  upper  surface  of  this  ring  |  >ond  with 

tli  two  halves  at  different  levels,  and  the  plug  which  enters 
the  work  is  slidably  fitted  in  the  ring  In  using  the  gaee.  the 
upper  end  of  this  plug,  when  the  lower  end  of  the  plug  is  in 
contact  with  the  work,  must  be  above  the  lower  ground  sur- 
face on  the  top  of  the  ring  gage  and  below  the  upper  surface. 
Gage  ./  is  used  for  determining  the  accuracy  of  the  location  of 
ross-hole  drilled  in  the  fuse  cap  in  relation  to  the  top  of 
this  cap.  The  work  is  dropped  into  the  grooves  in  the  gage 
so  that  pins  c  and  /  are  properly  situated  to  enter  the  l 
hole.  If  the  hole  is  properly  located  in  the  work,  pin  0  must 
go  into  the  hole,  but  pin  /  must  not  go  into  the  hole  in  the 
work  when  the  end  of  the  work  is  in  contact  with  the  plate 
at  the  bottom  of  the  gage. 
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Fig-.   15.    Arrangement  of  Gages  and  Rejection  Board  on  Automatic  Screw 
Machine 

Gages  for  Firing-  Pin 
There  are  two  parts  of  the  firing  pin  to  be  gaged,  namely,  the 
pin  and  the  head  which  is  assembled  onto  this  pin.  Four 
diameters  on  the  pin  have  to  be  accurate — that  is  to  say,  all 
diameters  except  that  of  the  section  around  which  the  spiral 
is  wound.  These  diameters  are  tested  with  Johansson  snap 
gages  shown  at  A.  B,  C,  and  D  in  Fig  18.  After  this  has  been 
done,  it  is  required  to  test  the  over-all  length  of  the  pins,  and 
for  this  purpose  use  is  made  of  "Go"  and  "Not  Go"  gages 
shown  at  E  and  F.  It  will  be  seen  that  each  of  these  gages  is 
furnished  with  a  small  cradle  a  onto  which  the  firing  point 


Fig,    16.     Set   of    "Go"    and    "Not   Go"   Type   of   Gages   used   for   checking 
Dimensions  of  Fuse  Base 

to  be  tested  is  dropped.  The  cradle  is  supported  by  a  com- 
pression spring  so  that  the  pin  may  be  pushed  down  into  the 
gage  and  then  released,  with  the  result  that  the  spring  raises 
the  cradle  and  lifts  the  pin  up  to  a  point  where  it  can  be 
easily  picked  up  by  the  inspector.  These  gages  E  and  F  are 
of  the  "Go"  and  "Not  Go"  types,  so  that  the  work  must  drop 
through  one  gage,  but  fail  to  pass  through  the  other. 

The  gaging  operations  on  the  pins  are  completed  by  the 
gages  which  have  just  been  described,  and  the  remaining 
gages  shown  in  Fig.  18  are  used  for  determining  the  accuracy 
of  the  dimensions  of  the  head  of  the  firing  pin.    At  G  is  shown 


Fig.    17.     Complete   Set   of   Gages  used  for  checking   All  Dimensions   of 
Fuse    Cap 


Fig.    18.     Gages    employed   for   checking    Accuracy    of   Firing   Pin 
and   Head 


wwhjjjci,    laio 


ivi/\^iaii>(rji\  i 


Fig.   19.    View  of  Assembling  Department  where  Fuse  Parts  are  put  together  prior   to   giving   Assembled   Fuse    a    General    Visual   Inspection 


a  "Go"  and  "Not  Go"  gage  used  for  determining  the  accuracy 
of  the  height  of  the  head.  This  gage  is  furnished  with  two 
bridges  6  and  c  and  the  heads  to  be  tested  are  pushed  down  a 
slide  d.  If  the  height  is  correct,  the  head  must  go  under 
bridge  b  but  fail  to  pass  under  bridge  c.  The  next  test  is  to 
determine  the  accuracy  of  the  outside  of  the  diameter  of  the 
head,  for  which  purpose  gage  H  is  employed.  Heads  with  a 
diameter  which  comes  within  the  required  limits  of  accuracy 
must  pass  between  pins  e  but  fail  to  pass  between  pins  /. 
The  final  test  on  the  heads  consists  of  determining  the  accuracy 
of  the  diameter  of  the  hole  into  which  the  top  of  the  firing  pin 
is  entered  in  assembling  the  head  onto  the  pin,  the  familiar 
form  of  "Go"  and  "Not  Go"  plug  gages  shown  at  I  being  used 
for  this  purpose. 

Assembling-  Finished  Parts  into  Fuses 

After  the  machining  operations  and  inspection  have  been 
completed  on  each  part,  those  parts  which  have  passed  all 
inspection  tests  are  sent  to  the  assembling  department.    Refer- 


ence to  Fig.  4  on  page  29  of  the  September  number,  will  show 
that  this  department  is  shaped  somewhat  like  a  letter  L. 
There  are  two  long  tables  which  run  up  the  main  section  of 
this  department  and  here  the  bodies  and  bases  of  the  fuses  are 
assembled  together.  It  will  also  be  seen  that  there  an 
tables  running  across  the  shorter  arm  of  the  department,  and 
on  these  tables  the  parts  of  the  firing  pins  are  assembled  to- 
gether, after  which  the  assembled  firing  pins  are  placed  in  the 
caps  and  the  two  parts  are  secured  together  by  means  of  the 
safety  pin  indicated  at  E  in  Fig.  1.  After  the  work  of  as- 
sembling these  two  parts  has  been  completed,  the  assembled 
caps  and  firing  pins  are  transferred  to  the  main  section  of  the 
assembling  department  and  screwed  onto  the  body  of  the  fuse. 
In  Fig.  4,  the  arrows  indicate  the  way  in  which  work  tr 
through  the  two  sections  of  the  assembling  department,  and 
also  the  manner  in  which  the  assembled  caps  and  firing  pins 
are  merged  with  the  work  which  is  being  assembled  on  the 
long  tables  in  the  main  section  of  this  department.  Fig.  19 
shows  a  general  view  in  the  assembling  department. 


Fig,  20.    Government  Inspection  Department  where  Fuses  are  given  Complete   Inspection   after   they   have   been    assembled    and    have    passed 

Final  Visual  Inspection 
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Ueneral  Visual  Inspection 
After  the  fuses  have  been  assembled,  they  are  given  a 
complete  visual  Inspection,  the  Idea  being  to  detect  any  defects 
which  might  have  escaped  the  Inspectors  who  have  been 
checking  up  the  perfection  of  workmanship  on  each  of  the 
operations  which  were  performed  In  manufacturing  the  various 
parts..  The  work  is  taken  out  of  the  assembling  department 
and  carried  over  to  the  bench  Indicated  in  Fig.  4,  and  here 
each  fuse  Is  carefully  examined  with  the  view  of  making  sure 
that  all  parts  fit  together  properly  and  that  there  are  no 
parts  machined  from  cracked  stock,  which  have  escaped  the 
vigilance  of  previous  Inspectors.  Two  of  the  important  duties 
of  the  employes  of  this  department  are  to  see  that  threaded 
parts  assemble  without  trouble  from  lack  of  concentricity  of  the 
threads  on  the  Individual  parts,  and  also  that  there  are  no 
burrs  or  other  obstructions  In  the  threads  or  on  shoulders 
which  prevent  the  pieces  from  screwing  together  as  they  should. 

Government  Inspection 

Fuses  which  have  been  accepted  by  all  of  the  inspectors 
of  the  International  Steel  &  Ordnance  Co.  are  now  transferred 
from  the  department  in  which  they  are  given  the  complete 


QUIETING  WORN  GEARS 

The  question  of  the  suitability  of  ground  cork  as  a  quieting 
agent  for  noisy  epicycllc  gearing  brings  to  mind  several  pecu- 
liar methods  that  were  employed  a  few  years  ago  to  eliminate 
the  noisy  humming  of  worn-out  gears.  The  mixing  of  a  liberal 
quantity  of  sawdust  with  the  lubricant  was  one  method,  while 
another  was  the  filling  of  the  gear-box  with  shavings  of  the 
sort  used  for  packing  fragile  goods,  the  usual  lubricant,  of 
course,  being  allowed  to  remain. 

These  materials  were  supposed  to  act  as  a  cushion  between 
the  teeth  of  the  gears,  thus  reducing  the  shock  which  set  up 
the  objectionable  humming  and  vibration.  Cork,  being  a  much 
more  elastic  material  than  sawdust,  ought  to  be  more  efficient 
for  the  purpose.  Ground  rubber  might  be  even  better  but  for 
the  fact  that  it  would  soon  form  a  semi-fluid  mass  by  reason 
of  the  action  of  the  oil  upon  it,  a  fault  which  would  not  be 
found  with  cork,  although  any  medium  would  ultimately  lose 
its  properties  by  being  finely  ground.  There  is  some  evidence 
that  the  plan  of  introducing  sawdust,  etc.,  into  the  gear-box 
is  at  least  temporarily  effective.  It  is  not  unknown  to  some 
of  those  who   prepare  second-hand   cars   for  sale;    and   even 


Fig,   21.     Fuses   that  axe  passed  by   Government  Inspectors   are   marked 

under  Power  Press  equipped  with  Suitable  Dies.     These  Fuses  are 

then  packed  in  a  Tin-lined  Wooden  Box  Ready  for  Shipment 

visual  inspection  to  a  separate  room,  shown  in  Fig.  20,  in  which 
the  government  inspectors  work.  This  department  is  in  charge 
of  a  chief  government  inspector  who  reports  to  a  United 
States  Army  officer  with  the  rank  of  first  lieutenant,  who  is 
also  stationed  at  the  plant.  The  government  inspectors  take 
the  fuses  apart  and  go  over  each  individual  part  to  see  that 
it  is  satisfactory  and  that  all  parts  on  each  fuse  assemble  to- 
gether in  the  way  they  should.  After  this  work  has  been 
completed,  the  fuses  are  reassembled  and  sent  to  four  power 
presses,  equipped  with  dies  used  for  placing  the  required  mark- 
ing on  the  fuses.    One  of  these  presses  is  shown  in  Fig.  21. 

The  marked  fuses  are  then  assembled  in  racks  furnished 
with  an  individual  compartment  for  each  fuse,  and  these  racks 
are  placed  in  a  tin  box,  which,  in  turn,  is  put  into  a  wooden 
box  in  which  the  fuses  are  shipped  to  the  loading  plant.  When 
the  box  has  been  filled  (each  box  holds  fifty  fuses),  it  is  put 
on  a  roller  conveyor  that  carries  it  down  to  the  freight  car 
for  shipment,  as  shown  in  Fig.  22.  After  they  have  been 
loaded,  the  fuses  are  put  back  into  the  rack  in  the  tin  box  and 
the  cover  is  soldered  onto  this  box  to  make  it  entirely  water- 
proof, after  which  the  tin  box  is  placed  in  the  wooden  case 
and  sealed  up  for  shipment  to  the  battlefield.  The  tin  boxes 
are  furnished  with  a  key  similar  to  that  used  for  opening 
various  forms  of  tins  in  which  corned  beef  and  other  food 
products  are  packed;  this  key  is  secured  to  the  loose  end  of  a 
strip  of  tin  which  runs  all  around  the  side  of  the  box  near  the 
top,  making  it  an  easy  matter  to  open  the  box  and  take  out 
the  fuses  and  assemble  them  with  the  shells  for  use. 


Fig.   22.    A  Conveyor  will  be  seen  beside  the  Power  Press  in  Fig.  21. 

.FUled  Boxes  are  pushed  onto   Conveyor  and  run  down  into 

Car  in  which  they  are  shipped  to  Loading  Plant 

public  service  vehicles  have  managed  to  pass  a  silence  test 
by  this  means. 

It  may  be  asked  what,  if  any,  objections  there  are  to  the 
plan.  There  does  not  seem  to  be  an  obvious  reason  why  it 
should  cause  mechanical  injury  to  the  gearing,  providing  that 
no  solid  matter  is  introduced,  such  as  pieces  of  metal,  which 
would  jam  the  gear,  but  there  is  at  least  one  serious  objection 
of  another  sort,  namely,  great  waste  of  power  by  friction  due 
to  the  churning  up  of  the  semi-plastic  mass  by  the  gear  teeth; 
the  gear-box  would,  in  fact,  be  acting  as  a  continuous  brake. 
There  is  also  the  difficulty  of  the  proper  lubrication  of  the 
gear  shafts  and  bearings.  The  former  would  very  likely  make 
itself  felt  by  causing  stiffness  in  the  operation  of  changing 
the  gears.  M.  E. 

*     »     * 

AN  ELECTRIC  STEAM  BOILER 

An  unusual  application  of  electric  energy  has  been  made 
in  the  Alpine  regions  of  Europe  where  hydro-electric  power  is 
abundant  but  coal  scarce.  Electric  heat  is  used  in  both  Italy 
and  Switzerland  for  raising  steam  in  boilers.  In  a  boiler 
invented  by  Colonel  Revel  of  the  Italian  Army,  the  resistance 
of  water  to  the  passage  of  an  electric  current  is  utilized  for 
heating  the  water.  According  to  the  Scientific  American, 
alternating  current  of  from  200  to  3600  volts  is  employed.  The 
production  of  steam  is  regulated  automatically  and  requires 
no  attention.  This  "electric  steam  boiler"  may  be  used  at  any 
pressure  up  to  200  pounds  per  square  inch. 
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PROTECTING  IRON  FROM  CORROSION 

BY   MARK   MEREDITH  > 

In  a  paper  read  before  the  British  Iron  and  Steel  Institute, 
J.  N.  Friend  summarized  as  follows  the  results  of  his  re- 
searches on  the  usefulness  of  paint  for  protecting  ironwork 
from  atmospheric  corrosion: 

The  practical  value  of  acceleration  tests  is  very  small 
in  the  present  state  of  the  knowledge  on  the  subject.  Reli- 
able results  can  be  obtained  only  from  tests  carried  out  un- 
der conditions  like  those  prevailing  in  practice. 

The  addition  of  pigment  to  oil  increases  the  efficiency  of  the 
latter  as  a  protective  paint  until  a  maximum  is  reached; 
after  this,  further  addition  of  pigment  causes  deterioration. 
The  best  results  are  obtainable  from  paints  possessing  as  high 
a  percentage  of  good  oil  as  is  compatible  with  good  body  and 
any  other  working  property  that  has  to  be  considered. 

Linseed  oil,  on  setting,  expands  about  3.3  per  cent;  this 
is  the  primary  cause  of  crinkling.  Further  oxidation  causes 
a  decrease  in  volume,  which,  in  time,  leads  to  cracking. 

Linoxyn  is  permeable  to  moisture;  the  permeability  is  re- 
duced by  heating  in  absence  of  air,  when  the  oil  increases 
in  density,  viscosity,  and  molecular  weight. 

Polymerized  linseed  oil  affords  a  better  protection  than  raw 
oil  when  used  as  a  paint  vehicle. 

The  functions  of  a  pigment  are  to  toughen  the  film  and 
render  it  less  permeable  to  water,  vapor,  and  oxygen;  it 
also  reduces  the  expansion  of  the  oil  on  setting,  and  thus 
minimizes  the  tendency  to  crinkle. 


Tig.    1.     Sine-bar  Fixture  for  Precision  Angular  Work 

SINE-BAR  FIXTURE 

A  sine-bar  fixture  which  is  more  convenient  to  use  in  many 
cases  than  the  ordinary  sine-bar  is  illustrated  in  Figs.  1  and  3 
and  in  detail  in  Fig.  4.  Different  views  of  the  fixture  are 
shown  in  Fig.  1;  the  view  to  the  right  illustrates  it  without 
the  brace  bars  or  the  guiding  plate.  The  brace  bars  serve  to 
hold  the  swinging  leaf  or  arm  rigidly  in  any  angular  position, 
if  some  light  drilling  or  milling,  etc.,  should  have  to  be  done 
directly  on  work  attached  to  the  fixture;  otherwise  the  friction 
between  the  joints  of  the  two  main  members  of  the  bar  and 
between  the  worm  and  worm-gear  is  ample  to  hold  the  set 
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Fig.   2.     Formula  Plates   which   are   attached   to   Sides   of  Sine-bar   Fixture 


A  thick  coat  of  paint  protects  the  underlying  metal  more 
efficiently  than  a  thin  coat,  provided  the  coat  is  not  so  thick 
that  running  or  crinkling  takes  place. 

The  very  best  results  are  obtained,  however,  by  multiple 
coats;  two  thin  coats  are  better  than  one  thick  one  of  equal 
weight. 

Thinners  enable  thin  coats  of  paint  to  be  applied;  tur- 
pentine leaves  a  very  slight  residue  upon  evaporation,  but 
its  effect  on  the  efficiency  of  the  paint  is  small. 

The  most  permanent  paints  are  those  containing  black  or 
red  pigments,  for  these  absorb  the  shorter 
rays  of  light  and  prevent  them  from  hasten- 
ing the  destructive  oxidation  of  the  linoxyn 
by  the  air. 

Finer  pigments  afford  more  efficient  pro- 
tection than  coarse  pigments,  as  they  are 
more   thoroughly    in    contact   with    the   oil. 

Iron  structures  should  be  painted  while 
their  scale  is  still  on,  after  loosely  adherent 
flakes  and  rust  have  been  scraped  off.  The 
paint  will  last  longer  than  if  applied  to  the 
pickled  or  sand-blasted  surface  and  the 
labor  of  removing  the  scale  is  saved. 

Experiments  with  rusty  plates  are  not 
conclusive,  but  suggest  that  the  rust  need 
not  be  so  carefully  removed,  prior  to  paint- 
ing, as  is  usually  thought  to  be  necessary. 


It  is  stated  that  the  production  of  emery, 
corundum,  and  artificial  abrasives  in  1917 
increased  33  per  cent  in  quantity  and  172  per 
cent  in  value  over  that  of  1916. 


position  of  the  bar.  The  guiding  plate  may  be  attached  to 
either  side  of  the  leaf  and  serves  to  hold  the  parts  in  align- 
ment. The  two  parallel  strips  seen  below  the  left-hand  view 
are  inserted  under  the  work  which  must  be  supported  upon 
strips  instead  of  being  placed  directly  upon  the  leaf  of  the  fix- 
ture. This  leaf  is  adjusted  by  worm-gearing,  as  shown  in  Fig.  3. 
The  formulas  required  for  setting  the  fixture  are  stamped 
on  brass  plates  which  are  attached  to  each  side  of  the  base. 
Detailed  views  of  these  plates  are  shown  in  Fig.  2.  In  addi- 
tion to  the  formulas,  each  plate  has  marked  on  it  a  simple  dia- 
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Fif.  3.     Elevation  and  Plan  of  Sine-bar  Fixture 


146 


MACHINERY 


October,  1918 


gram  Illustrating  the  dimensions  represented  by  the  different 
idlers.    On  the  plate  at  the  left,  M  equals  the  distance  from 

the   under  side  ol'   the  fixture  base  to   the   top  of   the  nit-asuring 

plug  on  the  leaf,   I  equals  the  angle  between  the  leaf  and  the 

base,   and    /»'   equals   the   distance    from    the   under   side   of   the 
base    to    the    center    Of    the    pin    about    Which    the    leaf    swings. 

1/        (/;    I   0.250) 
The  sine  of    I  — .     The  height   M   from  the 

5 
lower  side  of  the  base  to  the  lop  of  the  plug  equals  f>  X  sin  A  -f 
0.250    !    />'.     This  height  .1/  would  be  required  when  setting  the 
leaf  to  a  given   angle    I    by  moans  of  a  height  gage  or  other 
measuring  instrument   used  for  the  purpose. 

If  a  micrometer  or  vernier  caliper  were  used,  the  distance 
over  the  plugs  would  be  required.     As  shown  by  the  view  to 
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Fig.   4.     Details  of  Sine-bar  Fixture 

the  right,  Fig.  1,  one  plug  projects  from  the  side  of  the  leaf 
and  the  other  from  the  base.  On  the  plate  illustrated  at  the 
right  in  Fig.  2  are  given  the  different  formulas  and  also  a 
diagram  indicating  the  meaning  of  the  different  letters.  The 
distance  M  from  the  outside  of  one  plug  to  the  outside  of  the 
other  equals  sin  B  X  10  +  0.5.  The  angle  A  represents  the 
angle  between  the  leaf  and  the  base  of  the  fixture.     Angle  B 

A  -f-  10  degrees 

for  any  angle  A  equals  .     The  angle  of  10  de- 

2 

grees  marked  on  the  diagram  represents  the  angle  between  a 
horizontal  line  intersecting  the  axis  of  the  leaf  pivot  and  a 
line  passing  through  the  center  of  this  pivot  and  the  center 
of  the  lower  measuring  plug.  This  sine-bar  fixture  was  de- 
signed by  the  Small  Tool  Department  of  Pratt  &  "Whitney  Co., 
Hartford,  Conn.,  and  it  is  a  type  used  by  this  company  for 
precision  angular  work. 


An  Example  of  Very  Defective   Tool  Steel 

EXAMPLE  OF  DEFECTIVE  TOOL  STEEL 

In  the  accompanying  illustration  is  shown  an  interesting 
example  of  defective  tool  steel.  The  defect  in  the  steel  is 
probably  due  to  piping,  which  is  caused  by  contraction  when 
cooling,  in  the  top  half  of  the  ingot.  This  defect  causes  tools 
to  split  from  the  center  in  hardening.  In  most  cases  when  a 
pipe  exists  in  the  ingot  it  does  not  weld  together  in  the  rolling 
process.  Therefore,  tools  should  not  be  made  from  steel  that 
is  taken  from  the  top  section  of  the  ingot  when  it  is  desired 
to  insure  against  any  possible  defect  in  the  finished  tool. 


SPECIAL  ADJUSTABLE  REAMER 

The  accompanying  illustration  shows  the  construction  of  an 
adjustable  reamer  which  is  somewhat  novel  in  design..  The 
body  D  is  made  from  machine  steel  and  has  eight  longi- 
tudinal slots  in  which  the  hardened  tool  or  high-speed  steel 
blades  are  fitted.  The  diameter  of  the  angular  portions  of 
the  expander  G  and  the  diameter  of  the  rolls  F  are  such 
that  when  not  expanded  the  bottom  of  the  blades  are  slightly 
lifted  from  the  bottom  of  the  slots  and  rest  on  the  rolls. 
Hence,  while  the  slots  must  be  milled  accurately  as  to 
parallelism  with  the  axis,  no  great  accuracy  is  required  as 
to  depth.  The  blades  E  are  ground  all  over  and  can  be, 
of  course,  of  any  length  required  and  either  straight  or 
tapered.  The  body  D  is  peened  slightly  at  each  side  of  the 
slots  with  the  blades  in  place,  so  that  they  are  given  a 
slight  drive  fit  in  the  slots.  The  expander  G  is  made  from 
machine  steel,  casehardened  and  accurately  ground  to  fit  the 
reamed  hole  in  body  D  at  point  /.  The  tool  steel  rollers  F 
are  hardened  and  ground  to  exactly  the  same  size,  to  give 
equal  expansion,  the  angular  portions  of  the  expander  also 
being  ground  with  equal  taper  so  as  to  produce  uniform  ex- 
pansion. The  rollers  F  fit  into  slots  that  are  the  same  width 
as  the  blade  slots,  but  of  a  length  equal  to  the  diameter  of 
the  rollers  plus  a  slight  uniform  clearance.  These  slots  are 
cut  through  the  portion  of  the  body  D  between  the  bottom  of 
the  blade  slots  and  the  hole  in  which  the  expander  fits.     The 
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collar  K  is  fitted  to  the  body  D  as  shown,  and  serves  as  a  stop 
for  the  blades.  When  the  expander  G  is  screwed  out,  the 
accurately  ground  tapered  portions  force  the  rollers  F  away 
from  the  center,  and  thus  cause  the  blades  E  to  expand  uni- 
formly. The  grinding  of  the  reamer  is  done  with  the  ex- 
pander rollers  and  blades  in  place.  This  reamer  has  proved 
more  accurate  after  expanding  than  the  usual  type  of  expan- 
sion and  adjustable  reamers. 
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Factors  Controlling  Designing  of  Sprockets  for  Malleable  Chain  Drives,  and  Action  of  Chain 
on  Driving  and  Driven  Sprockets  under  Different  Conditions 


BY  WILEY  M.   FREE 


WHEN  the  writer  was  called  upon  to  design  a  sprocket  for 
malleable  chain,  a  search  of  text-books  and  handbooks 
for  formulas  and  data  on  this  subject  indicated  that 
apparently  no  authority  had  ever  taken  enough  interest  in 
the  subject  to  formulate  any  definite  rule  for  the  design  of 
sprockets.  An  article  on  the  "Design  and  Construction  of 
Sprockets,"  published  in  the  January,  1916,  number  of 
Machinery,  is  a  comprehensive  study  of  the  subject.  The 
information  contained  in  this  article  has  been  given  a  thor- 
oughly practical  test,  and  while  the  theory  is  correct,  a 
sprocket  designed  by  the  formula  given  is  not  satisfactory  in 
practice,  due  to  inaccuracies  of  the  chain  and  sprocket. 

Fig.  1  is  a  diagram  of  a  theoretically  correct  sprocket  for 
malleable  chain,  designed  according  to  the  formula  referred 
to,  and  it  will  work  perfectly  either  as  a  driver  or  a  driven, 
provided  both  the  chain  and  the  sprocket  are  absolutely  accu- 
rate. The  formula  is  based  on  the  rule  for  inscribed  polygons, 
the  length  of  the  sides  of  the  polygon  being  the  pitch  of  the 
chain  for  which  the  sprocket  is  constructed.  According  to 
this  formula,  the  pitch  diameter  D  of  the  sprocket  is  found 
by  dividing  the  pitch  p  of  the  chain  (which  is  also  the  chord 
pitch  P  of  the  sprocket)  by  the  sine  of  one-half  the  angle  A. 
The  root  diameter  R  is  then  found  by  subtracting  twice  the 
dedendum  of  the  chain  (or  the  distance  from  the  center  of 
the  chain  to  the  back  of  the  block)  from  the  pitch  diameter. 
The  outside  diameter  0  is  equal  to  the  pitch  diameter  D  plus 
twice  the  dedendum  d  of  the  chain  (see  Fig.  2).  The  width 
of  the  tooth  W  is  next  laid  off  on  the  pitch  circle  and 
equals  0.8  of  the  distance  between  the  blocks  of  the  chain  as 
indicated  at  L  in  Fig.  2.  The  radius  for  the  base  circle  11  is 
0.47  of  the  pitch  diameter.  The  face  radius  F,  or  the  radius 
forming  the  face  of  the  tooth,  equals  0.17  of  the  pitch  diameter, 
except  that  the  minimum  face  radius  shall  not  be  less  than 
the  pitch  p  of  the  chain  minus  the  dedendum.  It  will  be 
found  necessary  in  most  cases  to  use  this  minimum  radius 
up  to  and  including  sprockets  with  14  teeth.  The  root  radius  r. 
Fig.  1,  of  the  tooth  equals  0.75  of  the  dedendum.  It  will  be 
seen  that  this  gives  a  tooth  shape  with  enough  clearance  to 
allow  the  tooth  to  enter  the  chain  freely  and  without  friction. 
the  chain  not  coming  in  contact  with  the  tooth  until  the  block 
is  resting  on  the  root  circle.  The  thickness  T  in  Fig.  -  is 
made  0.9  of  the  inside  width  of  the  chain,  indicated  by  S.  The 
thickness  t  of  the  point  of  the  tooth  equals  0.6  T. 

Effect  of  Sprocket  and  Chain  Errors  and  Stretch  of  Chain 

It  will  be  noticed  from  Fig.  1  that  all  the  meshing  teeth  of 
the  sprocket  are  in  contact  with  the  chain,  and  the  load  would. 
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therefore,  be  evenly  distributed  among  them.  While  this  is  a 
theoretically  correct  sprocket  and  is  an  ideal  condition,  we 
are  confronted  with  the  fact  that  the  sprocket  itself  is  a  rough 
casting  and  liable  to  more  or  less  inaccuracy,  due  to  rapping, 
shrinkage,  etc.,  and  the  chain  will  vary  more  or  less  in  pit.  h 
and  dedendum,  although  the  manufacturers  take  every 
sible  care  to  keep  it  uniform  and  as  accurate  as  it  is  possible 
to  make  cast  chain.  We  also  have  the  stretch  of  the  chain 
to  contend  with,  which  begins  as  soon  as  the  chain  is  put 
into  use  and  continues  until  it  is  entirely  worn  out.  This 
stretch  in  No.  44  or  No.  52  chain  may  be  as  much  as  1/4  inch 
in  1  foot  without  noticeably  decreasing  the  strength;  in 
most  users  rather  prefer  a  chain  after  it  has  stretched. 

Diagram  .1.  Fig.  3,  indicates  what  ocean   when  a  sprocket 
designed  as  in  Fig.  1  is  used  as  a  driver  and  the  chain  stn •• 
It  is  easily  seen  that  in  this  case  the  pitch  of  the  chain  lias 
become  greater  than  the  chordal  pitch  of  the  sprocket,  and  it 
has  become  necessary  for  the  chain  to  assume  a  larger  pitch 
circle,  and.  as  a  consequence,  the  chain  does  not  rest  on  the 
root  circle,  throwing  all  the  wear  on  the  faces  of  the   " 
In  practice,  this  causes  excessive  wear  on  both  the  chain  and 
the  sprocket,  and  imparts  a  jerky,  uneven  motion  to  the  drive 
It  is  evident,  then,  that  we  must  find  some  way  of  taking 
of  this  stretch. 

Root  Diameter  of  Driving  Sprocket 

Different  manufacturers  have  long  recognised  that  a  driving 
sprocket  operates  with  less  friction  when  the  root  dial 
is  somewhat  enlarged.  That  this  is  true  is  proved  by  the 
driver  illustrated  by  diagram  /}  in  Fig.  S.  It  will  be  noticed 
that  the  load  is  all  taken  by  one  tooth  at  </.  which  is  the 
releasing  tooth  of  the  sprocket,  and  that  the  next  tooth  back 
of  d  is  not  in  contact  with  the  chain;  also  that  the  spa. 
tween  the  block  of  the  chain  and   the  tooth   in.  ronnd 

to  point  e,  or  the  entering  tooth,  which  enters  the  chain  freely 
and  just  comes  into  contact  with  the  block  immediately  behind 
it.  This  causes  the  chain  to  creep,  or.  in  other  words,  to  come 
into  contact  with  the  pulling  tooth  of  the  sprocket  gradually. 
It  also  gives  the  chain  the  opportunity  to  stretch  and  still 
not  be  longer  in  pltcb  than  the  chorda!  pitch  of  the  sprocket. 

and  allows  it  to  ride  on  the  root  circle,  even  after  H 
stretched  considerably.  Some  writers  claim,  and  no  doubt 
they  are  correct,  thai  making  the  <lriv<  r  over  size  will  give  a 
jerky  motion  to  the  chain,  caused  by  the  releasing  tooth  carry- 
ing the  load.  and.  as  it  releases,  letting  the  chain  slip  back 
onto  the  next  tooth,  which  then  carries  the  load  until  it  re- 
leases, repeating  this  slip  or  jerk  as  each  tooth  releases  the 
chain.     After   examining  hundreds  of  sprockets   made   by   dif- 
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Fig.  1.    Design  of  Sprocket  which  is  Theoretically  Correct 

ferent  manufacturers,  and  all  of  the  data  and  information 
available,  the  writer  has  come  to  the  conclusion  that  a  large 
part  of  this  jerk  has  been  due  in  the  past  to  the  shape  of  the 
tooth  itself,  as  in  most  cases,  especially  in  the  older  sprockets, 
the  sides  of  the  tooth  were  straight  lines,  and  even  where 
curved  faces  were  used  the  clearance  was  not  sufficient  to  let 
the  tooth  leave  the  chain  without  friction.    The  shape  of  the 


Chordal  Pitch  of  Sprocket 
A  tooth  width  W  of  0.8  L  (see  Figs.  1  and  2)  will  give,  in 
most  cases,  a  tooth  that  is  wider  than  necessary,  considering 
the  strength  of  the  chain,  and  in  order  to  have  more  room 
for  stretch,  width  W  has  been  reduced  so  that  it  is  more  in 
proportion  to  the  strength  of  the  chain.  Then  in  order  to 
increase  the  root  diameter  of  the  sprocket  and  at  the  same 
time  have  some  definite  formula  by  which  to  calculate  this 
root  diameter,  the  chordal  pitch  of  the  sprocket  has  been  made 
longer  than  the  pitch  of  a  new  chain.  This  increase  in  the 
chordal  pitch  is  governed  by  the  width  of  the  tooth,  the  deden- 
dum  of  the  chain,  the  number  of  teeth  in  the  sprocket,  and 
by  the  allowance  necessary  for  inaccuracy  in  the  chain  and 
the  sprocket.  The  following  formula  will  give  this  increased 
chordal  pitch.  In  this  formula,  N  equals  the  number  of  teeth 
in  the  sprocket,  the  quantity  X  equals  the  extra  allowance  for 
clearance,  and  the  other  notation  is  indicated  in  Figs.  1  and  2. 

V—  (2d  +  W  +  X) 
P  =  P  + 

N 

Table  1  gives  the  values  for  X  which  have  been  found  most 
practical  for  the  sizes  of  chain  indicated.  A  practical  way  of 
finding  the  value  of  X  for  any  size  chain  is  to  make  a  full-size 
lay-out  of  one  tooth  for  a  sprocket  of  about  twenty  teeth,  using 
the  formula  as  given  in  connection  with  Fig.  1;  then,  using 
the  dedendum  as  a  radius  and  the  pitch  line  as  a  center,  draw 
an  arc  of  a  circle  tangent  to  the  face  of  the  tooth  as  indicated 
at  A  in  Fig.  4.  It  will  be  noticed  that  this  arc,  which  repre- 
sents the  block  of  the  chain,  does  not  come  into  contact  with 
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Fig.   3.     Diagrams  showing  Position  of   Qfcain  Relative  to   Sprocket   under   Different   Conditions 


tooth  may  provide  clearance,  which,  while  not  entirely  elim- 
inating jerk  in  a  new  chain,  will  cause  the  action  of  the  chain 
in  sliding  back  over  the  face  of  the  tooth  to  be  so  gradual  that 
the  small  amount  of  jerk  will  be  more  desirable  than  using 
the  smaller  sprocket  upon  which  a  stretched  chain  will  have 
to  climb  the  sides  of  the  teeth  in  order  to  accommodate  itself 
to  a  larger  pitch  circle. 

The  sprocket  shown  at  B  in  Fig.  3  is,  then,  considered  more 
practical  as  a  driver  than  the  sprocket  proportioned  as  ex- 
plained in  connection  with  Fig.  1.  If  a  sprocket  could  be 
designed  for  each  individual  place  in  which  it  is  to  be  used, 
and  the  designer  could  know  the  number  of  teeth  actually  in 
contact  with  the  chain,  he  could  design  a  sprocket  which  would 
work  perfectly  and  take  up  all  the  stretch  that  the  chain  would 
b©  likely  to  develop;  however,  in  most  cases,  a  sprocket  must 
be  used  in  several  different  places,  and  it  becomes  necessary 
to  design  a  driver  that  will  accommodate  itself  to  any  condi- 
tion. For  this  reason,  the  driver  should  be  so  designed  that 
the  chain  will  wrap  entirely  around  the  sprocket  with  the 
block  of  the  last  link  just  coming  into  contact  with  the  tooth 
immediately  in  front  of  it,  as  is  indicated  at  e  in  the  dia- 
gram B,  Fig.  3. 

It  is  also  necessary  to  take  into  consideration  inaccuracy 
in  building  the  pattern  and  in  the  foundry,  and  in  this  con- 
nection it  is  well  to  remember  that  too  much  care  cannot  be 
taken  with  the  pattern  and  foundry  work,  as  a  very  small 
difference  in  the  root  diameter  of  the  sprocket  will  make  a 
big  difference  in  the  operation  of  the  drive. 


the  tooth  on  the  pitch  line,  but  will  strike  the  tooth  some- 
what below  the  pitch  line,  which  is  equivalent  to  increasing 
the  width  of  the  tooth.  This  increase  in  width  may  be  found 
by  measuring  the  lay-out  from  the  face  of  the  tooth  to  the 
block  of  the  chain  on  the  pitch  circle  as  indicated,  and  multi- 
plying by  2.  It  is  necessary  to  add  1/16  inch  to  this  result 
for  clearance  to  find  the  value  of  X.  Then,  using  this  new 
value  for  P,  we  can  calculate  the  other  dimensions  as  they 
were  calculated  for  Fig.  1. 

Width  and  Lengrth  of  Sprocket  Teeth 
Table  2  gives  the  value  of  W  for  a  few  sizes  of  chain  which 
will  be  found  to  give  good  results.    It  will  be  noticed  from  this 
table  that  the  value  of  W  decreases  as  the  size  of  the  sprocket 


r=£f 


or 
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Fig.  2.    Links  of  Malleahle  Chain  and  Sprocket  Tooth 
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TABLE  1.    VALUE8  REPRESENTING  EXTRA  CLEARANCE  ALLOWANCE 


the  pulling  tooth  /  is  the  releasing 


Chain  No. 

52 

62 

072 

075 

78 

88 

103 

115 

117 

Value  of  X, 
Inches 

0.125 

0.125 

0.125 

0.125 

0.1563 

0.1563 

0.2188 

0.25        0.25 

Mnrhinrry 

increases.  This  is  necessary  because  the  formula  for  calculat- 
ing the  outside  diameter  gives  a  longer  tooth  than  will  be 
found  in  other  sprockets,  and  in  order  to  give  the  face  of  the 
tooth  the  necessary  clearance  on  the  smaller  sprockets,  the 
value  of  W  must  be  greater  or  the  tooth  will  either  develop 
to  a  sharp  point  at  the  top  or  be  entirely  cut  off  below  the  out- 
side diameter.  In  order  to  get  the  best  results  in  casting,  it 
is  better  that  the  tooth  should  have  a  flat  of  at  least  1/8  inch 
across  the  top.  The  values  as  given  will  accomplish  this  result. 
The  average  user  of  sprockets,  when  confronted  with  trouble, 
is  very  likely  to  blame  it  on  the  length  or  the  width  of  the 
tooth.  For  instance,  if  the  chain  seems  to  grip  a  sprocket 
and  does  not  release  readily,  the  average  user  of  sprockets 
immediately  comes  to  the  conclusion  that  the  teeth  are  either 
too  wide  or  too  long,  when,  as  a  matter  of  fact,  if  the  tooth 
has  the  proper  clearance,  the  length  and  the  width  have  abso- 
lutely nothing  to  do  with  the  fit  of  the  chain.  The  root  diam- 
eter governs  this  absolutely.  If  a  sprocket  is  too  large,  the 
chain  will  grip  on  releasing,  owing  to  the  fact  that  it  has 
become  wedged  to  the  sprocket  from  the  force  applied  in  the 
drive,  or,  in  other  words,  the  teeth  are  farther  apart  than  the 
blocks  of  the  chain,  and  prevent  the  chain  from  riding  on  the 
root  circle,  and  as  the  teeth  taper,  they  merely  wedge  them- 


THIS  DISTANCE  X  2+ie=X 


Much iii<  i  j/ 


Fig.    4.     Method   of   determining   Extra   Clearance   Values — Modified   Form 
of   Tooth 

selves  into  the  chain  and,  of  course,  it  requires  quite  a  jerk 
to  release  them.  A  little  grinding  or  filing  on  the  root  diam- 
eter of  the  sprocket  between  the  teeth  will  always  remedy  this 
trouble.  However,  for  stationary  use,  where  the  sprocket  or 
the  machine  is  not  subject  to  side  sway  or  slap  and  where  the 
chain  is  equipped  with  good  tighteners,  no  reason  is  apparent 
why  the  teeth  should  not  be  made  shorter  than  the  ones  pro- 
duced by  the  formula  previously  given;  that  is,  if  the  sprockets 
were  originally  designed  as  drivers  and  drivens,  and  so  used, 
but  if  it  is  desired  to  design  a  combination  sprocket,  or  one 
that  can  be  used  as  either  a  driver  or  driven,  it  is  essential 
that  the  teeth  shall  be  at  least  as  long  as  produced  by  the 
formula.  If  a  shorter  tooth  is  used  on  a  combination  sprocket, 
the  chain,  in  climbing,  is  likely  to  become  caught  on  the  top 
of  the  tooth  and  will  either  break  the  chain  or  the  sprocket 
or  perhaps  spring  a  shaft.  The  long  tooth  gives  ample  room 
for  the  chain  to  climb,  which  it  will  inevitably  do  on  this  kind 
of  sprocket.  A  shorter  tooth,  of  course,  will  require  some 
modification  in  shape,  but  there  is  an  advantage  to  be  gained 
in  the  fact  that  it  can  be  made  narrower  in  the  dimension  W 
and  still  not  be  too  sharp  at  the  top.  Sketch  B,  Fig.  4,  illus- 
trates the  modification  necessary.  Dimensions  T  and  t  will 
be  the  same  as  for  the  long  tooth,  but  the  taper,  instead  of 
starting  at  the  pitch  line,  should  start  on  the  root  line  as 
indicated.  The  outside  diameter  should  be  made  equal  to 
D  +  2a  (see  Figs.  1  and  2). 

Stretched  Chain  Applied  to  Driven  Sprocket  of  Normal  Size 

In  considering  the  case  of  the  driven  sprocket,  it  will  be 
found  by  referring  to  diagram  C.  Fig.  3,  that  using  a  stretched 
chain  on  a  normal  sprocket  will  give  the  same  results  that 
we  have  just  achieved  in  enlarging  the  driver.    In  other  words, 


tooth  which  releases  the  chain  grad- 
ually, thus  allowing  the  rooreertllU 
tooth   •  load  as   in   the 

It  will  |  .ticed  that 

the  other  teeth  of  th<  re  not 

in  contact  with  the  chain  and  that 
the    entering    tooth    rj    enters    the 
Chain    freely   and   without   friction,   JuBt  coming  into   contact 
with  the  block  of  the  chain  behind  it.     Of  course,   when  the 
chain  is  new,  all  of  the  teeth  of  the  driven  will  be  in  contact 
with  the  chain  as  in  Fig.  1,  and  the  load  will  be  evenly  dis- 
tributed among  them,  but  this  condition  will  last  only  a  few 
minutes  after  the  chain  is  put  into  operation,  and  as  the  chain  . 
stretches  it  gradually  assumes  the  conditions  Indicated 
in  Fig.  3.    Some  authorities  suggest  making  the  driven  smaller 
than  normal  in  root  diameter  in  order  to  obtain  this  result, 
but  since  we  need  all  the  space  it  is  possible  to  get  for  str 
it  is  evidently  better   policy  to  make   the   root   diameter   as 
large  as  possible. 

Formulas  for  Driving  and  Driven  Sprockets 

The  following  formulas  cover  all  the  calculations  required 
for  a  driving  and  a  driven  sprocket  (for  notation,  see  Figs. 
1  and  2) : 

p  —  (2d  +  W  +  X) 
P  =  p  H for  di . 


.V 


p  for  driven      D 


360  deg. 


R  =  D 


2d 


sin 


2:V 


0  =  D  +  2d        B  =  0A7D        F  =  0.17D  (Minimum  F  =  p  —  d) 
r  =  0.75d  T  =  0.9S  t  =  0.6T 

W  should  be  proportional  to  tensile  strength  of  chain   (see 
Table  2).   Maximum  width  not  greater  than  0 
For  face  sprockets: 
R  =  D  —  2a  O  —  D  +  2d  r  =  0.75a 

Design  of  Combination  Driving-  and  Driven  Sprocket 

In  some  cases  it  is  necessary  to  use  sprockets  from  the 
same  pattern  as  both  driver  and  driven,  and  while  it  is  not 
advisable,  it  is  possible  to  accomplish  this  and  still  obtain 
fair  results.  We  have  just  proved  that  a  driver  works  better 
when  the  chordal  pitch  is  equal  to  or  longer  than  the  pitch  of 
the  chain,  and  that  a  driven  gives  better  results  when  the 
chordal  pitch  is  equal  to  or  less  than  the  pitch  of  the  chain. 
By  referring  again  to  Fig.  1  it  will  be  seen  that  a  normal 
sprocket  will  work  equally  well  as  a  driver  or  a  driven  when 
the  chain  is  new,  but  when  the  chain  begins  to  stretch,  the 

TABLE   2.    TOOTH   WIDTHS   OR  VALUES  W   FOR  DIFFERENT 
CHAINS  AND  SPROCKETS 


Chain      >   Number  of 
Number           Teeth 

Value  of  W, 
Inch 

Chain 
Number 

NumNT  of 
Teoth 

Valur 
Inch 

52 

5-7 

8-18 

19-29 

30-50 

51-60 

1/2 
15/32 

7/16 

13/32 

Min.  3/8 

88 

5-60 

Min.  11/16 

103 

5 

>•- 

7 

8 

9-14 

15-60 

31/32 

29 

12,   U 

Min.  3/4 

62 
072 

5 

6 

7-8 

9-17 

18-35 

36-50 

51-60 

5/8 
19/32 

9/16 
17/32 

1/2 

15/32 

Min.  7/16 

115 
117 

5 

6 

7 

8-9 

10-15 

16-20 

20-60 

11/8 
1  1/16 

1 

31/32 

15/16 

29/32 

Min.  7/8 
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075 

5 

6 

7 

8 

9-16 

17-22 

23-36 

37-60 

25/32 

3/4 
23/32 
11/16 
21/32 

5/8 
19/32 

9/16 
Min.  1/2 

150 


MACHINERY 


October,  1918 


conditions  on  the  driver  rapidly   beoome  very   bad  and  the 

dnvcn  continues  t<>  function  properly,  n  Is  evident,  then,  thai 
in  order  to  design  ■  sprockel  wiiidi  will  serve  equally  well 

drircr  or  a  driren,  it  is  necessary  to  effect  BOme  soil  of  a  coin 
promlBB   between    liie   Formulas   previously   given    tor   these    I  wo 

classes  of  sprockets. 
in  the  formula  for  the  driver  we  bave  taken  advantage  of 

all  the  clearance  there  is  between  the  back  of  the  tooth  and 
the  block  of  the  chain,  thns  providing  all  the  room  possible 
for  the  chain  to  stretch  before  Interfering  with  the  entering 
tooth  In  mos!  cases,  when  a  chain  has  stretched  sufficiently 
to  take  up  all  this  clearance,  it  has  become  so  worn  that,  it  is 
of  no  further  value.  Now  if  wo  use  only  half  of  this  clearance 
in  calculating  the  ehordal  pitch,  we  have  a  sprocket  that  ful- 
fills the  conditions  as  indicated  in  the  drircr  shown  by  dia- 
gram /»'.  Pig.  :!.  until  the  chain  stretches  sufficiently  to  inter- 
fere  with    the   entering   tooth,   or   lor   approximately   half   the 

TABLE  3.    DIMENSIONS  OF  MALLEABLE  CHAIN 


Manufa 

•hirer's  Dimensions 

Actual  Measurements 

'rom  Chain 

Chain 
No. 

Pitch 

Addendum 

Dedenduni 

Pitch 

Addendum 

Dedenduin 

52 

1.506 

0.192 

0.338 

1.509 

0.204 

0.359 

62 

1.654 

0.245 

0.400 

1.655 

0.255 

0.416 

072 

1.654 

0.254 

0.399 

1.654 

0.265 

0.416 

075 

2.073 

0.295 

0.508 

2.087 

0.309 

0.531 

78 

2.609 

0.295 

0.425 

2.609 

0.309 

0.445 

88 

2.609 

0.328 

0.433 

2.602 

0.340 

0.449 

103 

3.075 

0.352 

0.597 

3.072 

0.391 

0.663 

115 

3.250 

0.498 

0.784 

3.247 

0.522 

0.821 

117 

3.250 

0.473 

0.784 

3.237 

0.480 

0.796 
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life  of  the  chain,  while  the  sprocket  acting  as  the  driven  mem- 
ber will  be  working  at  a  disadvantage,  owing  to  the  fact  that 
it  is  too  large  for  a  driven  and  takes  the  load  on  the  enter- 
ing tooth. 

This  causes  the  entering  tooth  to  come  into  contact  with 
the  chain  on  the  point  and  allows  the  chain  to  slide  from  the 
top  of  the  tooth  to  the  root  circle  with  the  full  load  applied. 
This  condition  will  last^  on  the  driven  until  the  chain  has 
stretched  sufficiently  to  make  the  pitch  equal  to  that  of  the 
ehordal  pitch  of  the  sprocket.  When  this  stage  is  reached, 
then  both  driver  and  driven  will  function  properly  for  a  brief 
period,  and  no  excessive  wear  will  occur  on  either;  then  as 
the  chain  continues  to  stretch,  the  driven  will  still  function 
properly  and  the  driver  will  assume  the  wear  which  up  to 
this  time  has  been  taken  by  the  driven,  owing  to  the  fact  that 
the  pitch  of  the  chain  is  gradually  becoming  longer  than  the 
ehordal  pitch  of  the  sprocket  and  the  entering  tooth  of  the 
driver  will  necessarily  assume  the  load  and  (as  in  the  case  of 
the  driven  during  the  first  period  of  the  life  of  the  chain)  will 
allow  the  chain  to  come  into  contact  with  the  point  of  the 
entering  tooth  and  slide  along  the  face  until  it  reaches  the 
root  circle. 

The  result  of  using  a  sprocket  of  this  kind  as  both  a  driver 
and  a  driven  is  that  during  the  first  period  covering  possibly 
half  the  life  of  the  chain,  the  driver  will  function  properly 
without  excessive  wear,  and  the  driven  will  be  subject  to  all 
of  the  wear,  while  during  the  succeeding  period,  or  say  during 
the  latter  half  of  the  life  of  the  chain,  the  driver  assumes  this 
wear  and  the  driven  will  function  properly;  in  other  words, 
this  sprocket  merely  tends  to  equalize  the  wear. 

The  following  formula  gives  the  ehordal  pitch  for  a  sprocket 
which  will  work  equally  well  as  a  driver  or  a  driven,  but  it 
should  be  understood  that  the  results  will  not  be  as  good  as 
when  the  sprocket  is  designed  for  exclusive  use  either  as  a 
driver  or  driven: 

p  —  {2d  +  W  +  X) 

P  =  p  + 

2N 

Some  General  Points  which  Should  be  Considered 

There  is  no  question  but  that  the  lack  of  definite  formulas 
for  designing  sprockets  has  been  the  cause  of  practically  all 
of  the  trouble  which  is  experienced  in  the  use  of  malleable 


Chain.  Indications  seem  to  point  to  the  fact  that  the  manufac- 
turers of  sprockets  have  left  the  design  to  the  ideas  of  the 
draftsman  or  the  patternmaker,  and  as  there  is  a  lack  of  del 
Inlte  data  on  the  subject,  different  designs  have  resulted.  This 
is  evident  from  the  fad  that  the  same  manufacturer  will  Ire 
quently  have  several  different  sizes  of  sprockets  with  differ- 
ently  shaped  teeth  for  the  same  sizes  of  chain  and  the  same 
number  of  teeth.  The  variation  in  diameter  is  very  great  in 
some  cases,  and  in  one  particular  case  which  has  come  to 
the  attention  of  the  writer,  11-tooth  sprockets  for  No.  62 
chain,  made  by  the  same  manufacturer  and  used  on  the  same 
machine,  have  varied  as  much  as  1/2  Inch. 

In  using  the  formulas  presented  in  this  article,  it  will  be 
found  that  quite  a  few  of  the  results  are  constant  for  the  same 
size  of  chain,  and  that  where  there  are  a  number  of  sprockets 
to  be  designed  from  time  to  time,  it  is  a  great  convenience  to 
construct  tables  of  these  constants,  as  it  does  away  with  a 
great  deal  of  unnecessary  figuring.  For  instance,  the  root 
radius  r,  the  thickness  T  and  t,  and  the  value  of  p  —  (2d  + 
W  +  X),  which  is  part  of  the  formula  for  finding  the  ehordal 
pitch,  will  be  found  to  be  constant  for  each  size  of  chain.  An- 
other table  which  would  be  a  great  time-saver  in  the  engineer- 
ing department  would  be  one  showing  the  value  of  the  sine  of 
1/2  the  angle  A,  which,  of  course,  will  be  constant  for  all 
sprockets  having  the  same  number  of  teeth. 

It  is  not  feasible  to  rely  upon  the  dimensions  of  malleable 
chain  as  given  by  the  manufacturer,  and  it  is  advisable  to 
measure  the  chain.  It  will  be  found  that  measurements  vary 
greatly  with  different  shipments,  and  it  is  well  to  select  the 
chains  to  be  measured  from  as  many  shipments  as  possible. 

Table  3  gives  the  addendum,  dedendum,  and  pitch  of  a  few 
sizes  of  chain  as  given  by  the  manufacturer  and  the  actual 
measurements.  These  measurements  have  been  used  in  de- 
signing sprockets  and  they  are  reliable. 

In  presenting  the  ideas  and  formulas  contained  in  this  arti- 
cle, no  claim  of  new  discoveries  is  made,  but  the  object  has 
been  to  reduce  the  inaccuracies  and  haphazard  methods  of  the 
past  to  a  reliable  working  basis  from  which  it  will  be  possible 
to  construct  standard  sprockets  in  the  same  manner  that  we 
now  design  gears  and  other  machine  details. 

*  *     * 

TURNING  CROSS-HEAD  WRIST-PIN 

In  repairing  an  old  steam  engine  it  was  found  that  the 
wrist-pin  of  the  cross-head  was  worn  on  two  sides  to  such 
an  extent  that  the 
bearing  could  not 
be  properly  adjust- 
ed. It  was,  there- 
fore, necessary  to 
turn  down  the 
wrist-pin  B.  An  or- 
dinary turning  tool 
could  not  be  used 
for  this  purpose  be- 
cause of  the  inter- 
ference of  part  A. 
To  overcome  this 
difficulty,  the  tool  D 
was  made.  The  sur- 
face of  the  pin  from 
E  to  F  was  turned 
with  this  tool  by 
rocking  the  work 
through  half  a  cir- 
cle. The  rocking 
motion  was  accomplished  by  pulling  the  lathe  belt  back  and 
forth  by  hand.  The  work  was  then  reversed  in  the  lathe  and 
the  other  half  of  the  pin  turned  in  the  same  manner.      E.  M.  P. 

•  *     * 

The  Norwegian  machine  industry  is  developing  along  en- 
tirely different  lines  from  those  prevailing  before  the  war. 
Whereas  then  most  of  the  larger  works  made  a  number  of 
different  lines  of  machinery,  they  are  now  beginning  to  spe- 
cialize on  one  class  or  type. 
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THE  War  Department  has  authorized  the  publication  of 
the  information  given  in  the  following,  relating  to  the 
hand  and  rifle  grenades  used  by  the  United  States  Army. 
Orders  have  already  been  placed  for  more  than  sixty  million 
of  these  grenades,  the  manufacture  of  which  will  require  the 
employment  of  over  eighteen  thousand  people.  Hand  grenades 
are  now  produced  at  the  rate  of  two  million  a  month,  but  the 
Ordnance  Department  states  that  within  the  next  four  months 
this  rate  will  be  doubled.  Rifle  grenades  are  produced  at  the 
rate  of  about  one  million  a  month,  but  this  rate  will  also  be 
appreciably  increased  within  the  next  few  months. 

Types  of  Hand  Grenades 

The  hand  grenade  may  be  of  the  defensive,  the  offensive,  or 
the  chemical  type.  Of  the  latter  there  are  two  classes — the 
phosphorus  and  the  gas  type.  The  defensive  grenade  is  the 
most  powerful  and  is  thrown  from  cover  at  an  advancing  foe. 
It  is  of  about  the  same  size  and  shape  as  a  very  large  lemon. 
Its  body  or  shell  is  made  of  gray  cast  iron  and  is  scored  with 
deep  grooves  longitudinally  and  transversely  to  insure  proper 
fragmentation  when  the  shell  explodes. 

In  addition  to  the  body,  the  main  parts  of  a  hand  grenade 
are  the  bouchon,  the  detonator,  and  the  explosive  mixture.  The 
bouchon  is  a  die-casting  composed  of  a  tube  and  a  projecting 
head.  The  tube  is  screwed  into  the  end  of  the  grenade  body 
and  holds  the  standard  fuse  and  detonator,  which  are  inserted 
into  the  lower  (inside)  end  so  as  to  bring  the  primed  end  of 
the  fuse  flush  with  the  upper  end  of  the  tube.  The  projecting 
head  consists  of  a  cylindrical  seat  with  four  small  lugs  on  the 
inside,  which  hold  the  priming  cap  in  place  over  the  primed 
end  of  the  fuse,  and  a  casing  that  contains  the  firing  spring 
and  the  striker.  These  last  are  hinged  on  a  pin  inserted 
through  two  holes  cast  in  the  sides  of  the  casing  and  are  so 
placed  that  the  spring,  when  released,  will  drive  the  striker 
against  the  primer. 

The  spring  and  striker  are  kept  cocked  by  an  operating  lever, 
which  hooks  over  the  side  of  the  casing  opposite  that  through 
which  the  hinge-pin  is  inserted.  This  lever  caps  the  casing 
and  extends  down  along  the  outside  of  the  grenade  body.  It  is 
held  in  place  by  a  safety  pin  with  a  ring  attached  to  it.  which 
passes  through  the  sides  of  the  casing.  The  small  opening 
underneath  the  operating  lever  is  closed  by  a  sheet-metal 
sealer.  The  grenade  is  safe  until  the  operating  lever  is  re- 
leased. Even  after  the  safety  pin  is  removed,  the  grenade  can- 
not function  as  long  as  the  lever  is  held  against  the  body  of 


the  grenade  by  the  hand  of  the  thrower.  In  other  words,  tin- 
firing  spring  cannot  operate  until  the  grenade  is  thrown.  The 
normal  time  for  the  burning  of  the  fuse  (that  is,  the  time 
which  elapses  between  the  throwing  of  the  grenade  and  its 
explosion)   is  five  seconds. 

When  a  soldier  is  ready  to  throw  the  grenade,  he  grasps  it 
firmly  in  his  right  hand,  removes  the  safety  pin  that  holds  the 
lever  against  the  grenade  body,  assumes  a  position  similar  to 
an  athlete  putting  the  shot,  and  throws  at  the  objective  with  a 
straight-arm,  overhand  throw.  When  the  grenade  leaves  the 
hand,  the  lever  flies  up,  and  the  striker  spring  is  released, 
driving  the  striker  against  the  primer,  which  ignites  the  fuse 
At  the  end  of  the  five-second  period,  the  grenade  explodes, 
providing  some  300  fragments,  effective  at  from  60  to  70  feet. 

The  offensive  grenade  differs  from  the  defensive  in  that  it 
depends  entirely  on  its  explosive  effect  for  its  usefu 
against  the  enemy  and  is  generally  used  at  a  shorter  range, 
in  offensive  tactics,  and  when  the  grenadier  is  not  necessarily 
under  cover.  The  body  is  composed  of  a  cylinder  of  \\ 
proofed  cartridge  paper,  with  a  conical  die-oast  top,  threaded 
to  receive  a  bouchon  and  operating  lever,  precisely  like  those 
of  the  defensive  grenade.  The  fuse  and  detonator  and  method 
of  operation  are  exactly  similar  to  the  other  type. 

Phosphorus  and  Gas  Grenades 
The   phosphorus  grenade  has  a   barrel-shaped    contain! 
dr;i\sii    sheet   steel,   about    :>'•..    inches    long   and    J1,    indies    in 
diameter;   to  one  end  of  this  body   is  welded  a  steel  collar  or 
bushing,  threaded  on  the  inside.     Into  this  collar  is 
steel   thimble  which   runs  down   into   the   center  of  the   inside 
of  the  body  of  the  grenade;    this  thimble  is  designed   to  pre- 
vent the  phosphorus  charge  from  coming  into  contact   with  the 
detonator   and    fuse.      The   detonator    and    fuse,    together    with 
the   standard    bouchon    assembly,   of    which    they    form    a   part, 
are  screwed  into  the  top  of  the  thimble,  which  is  threaded  on 
the    inside    for    this    purpose.      The    grenade    is    painted    - 
when    loaded,   or   alive.      The   phosphorus   grenade   furnishes   a 
shower  of  burning  fragments  of  phosphorus,  as  well  as  a  cloud 
of  dense  white  smoke,  which  can  be  used  to  repel  an  advancing 
attack,  or,  during  an  advance,  will  furnish  a  screen  to  conceal 
the  advance  and   will   repel   any  enemy   parties  that   might  be 
in  the  open. 

The  gas  grenade  is  similar  in  construction  to  the  phosphorus 
grenade,  save  lor  two  annular  corrugations  about  a  quarter  of 
an  Inch  apart  on  the  body,  near  the  bottom,  to  serve  as  a  dis- 
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tlnguishing  mark.  It  produces  a  low-lying  cloud  of  dense 
white  gas  of  an  intensely  irritating  nature,  which  may  he 
classed  as  suffocating  gas.  It  is  used  largely  in  what  might 
be  termed  "mopping  up"  the  trench,  cleaning  out  dug-outs  by 
forcing  the  enemy  into  the  open,  or  forcing  him  to  wear  B 
gas  mask  during  the  advance. 

Rifle  Grenades 

Rifle  grenades  are  used  to  fill  in  the  gap  between  the  hand 
grenade  and  the  light  trench  mortar.  The  type  used  was 
designed  by  two  Frenchmen,  Vivens  and  Bessieres,  and  in 
their  honor  is  called  the  V.  B.  rifle  grenade.  It  is  about  2% 
inches  long  and  2  inches  in  diameter,  and  is  flred  from  the 
discharger,  which  fits  over  and  is  attached  to  the  muzzle  of 
the  rifle  in  the  same  manner  as  a  bayonet.  The  body  of  the 
grenade  is  a  cylindrical  iron  casting  with  a  rounded  top  and  a 
flat  base.  It  is  perfectly  smooth  on  the  outside  and  fits  closely 
into  the  discharger,  but  has  deep  grooves  on  the  inside  to 
insure  proper  fragmentation.  It  is  pierced  longitudinally  by 
a  central  tube,  through  which  the  bullet  from  the  rifle  cart- 
ridge passes. 

The  firing  mechanism  comprises  a  brass  fuse  container  and 
a  detonator  tube,  the  former  fitting  into  the  end  of  the  latter. 
These  are  inserted  into  holes  precisely  opposite  one  another 
in  the  top  and  base  of  the  grenade  body,  and  so  placed  that 
the  axis  of  both  runs  parallel  to  and  about  half  an  inch  dis- 
tant from  that  of  the  central  tube.  The  head  of  the  fuse  con- 
tainer projects  beyond  the  rounded  top  of  the  grenade  body, 
and  its  inner  face  is  fitted  with  a  primer  beyond  which  a 
striker  projects  obliquely  over  the  end  of  the  central  bullet 
tube.  When  the  bullet  from  the  rifle  cartridge  has  passed 
through  the  central  tube,  it  hits  this  striker  and  fires  the 
primer;  from  the  primer,  the  flash  is  transmitted  to  the  fuse, 
which  runs  longitudinally  through  the  center  of  the  fuse  con- 
tainer into  the  interior  of  the  grenade,  and  is  timed  to  burn 
eight  seconds.  The  fuse,  in  turn,  fires  the  detonator,  which 
bursts  the  walls  of  the  detonator  tube  and  fires  the  main 
charge,  thus  exploding  the  body  of  the  grenade.  The  grenade 
is  thrown  from  the  discharger  by  the  gases  behind  the  bullet 
from  the  rifle  cartridge,  which,  except  as  they  follow  the  bullet 
through  the  central  tube,  exert  their  pressure  on  the  flat  base 
of  the  grenade.  The  normal  range,  when  the  rifle  is  aimed 
at  45  degrees,  is  about  200  yards. 

•    *    • 

FIGURING  KEYWAYS  ON  SHAFTS 

BY  JOHN  HAVEKOST1 

By  means  of  the  following  formulas,  the  depth  and  other 
dimensions   of   keyways    can   be   easily    found.      Some    other 
methods    give    values    that,    having    been    determined,    make 
the  work  of  finding  the  depth  comparatively  simple;  but  with 
the  formulas  here  given  the  depth  can  be   found   at  once. 
These  formulas  have  been  used  with  satisfactory  results  by  the 
International    Motor    Co.,    of    New    York    City,    and    by    the 
Duplex  Engine  Governor  Co.,  of  Brooklyn.    The  first  formula 
is  for  a  flat  or  feather  key  on  a  straight  shaft  and  depth  of 
keyway  in  hub  as  shown  in  Case  1. 
Let  D  =  diameter  of  shaft; 
W  =  width  of  key; 
T  =  thickness  of  key; 

B  =  diameter  of  shaft  less  depth  of  keyway; 
C  =  B  +  T. 

(D  —  W)  (D  +  W)      D  —  T 


J 


+ 


(1) 


4  2 

Example — In  the  case  of  a  shaft  6  inches  in  diameter,  what 
is  the  depth  of  the  keyway  if  the  key  is  1.5  inch  wide  and 
0.875  inch  thick?  As  D  =  6,  W  =  1.5,  and  T  =  0.875,  by 
substituting  these  values  in  the  formula  we  get  as  the  diam- 
eter of  the  shaft  less  the  depth  of  the  keyway: 
(6  —  1. 5)(6  +  1.5)      6  —  0.875 


"J 


+ 


=  5.466 


4  2 

Subtracting  this  from  the  diameter  of  the  shaft  gives  the 
depth  of  keyway  6  —  5.466  =  0.534  inch,  or  %  inch  very 
nearly. 


The  second  formula  is  for  a  flat  or  feather  key  on  a  taper 
shaft,  as  shown  in  Case  2. 

Let   D  =  diameter  of  shaft  at  large  end; 

d  =  diameter  of  shaft  at  center  line  of  key; 
t  =  taper  per  foot; 
L  =  distance  from  large  end  of  taper  to  center  line  of 

key; 
W  =  width  of  key; 
T  =  thickness  of  key; 
tL 

d  =  D . 

12 


H 


(d  —  W)   (d  +  W)        D  —  T 

+ 


(2) 
4  2 

Example — In  the  case  of  a  shaft  6  inches  in  diameter  at 
the  large  end,  that  has  a  taper  of  0.5  inch  per  foot,  where 
the  distance  from  the  large  end  of  the  taper  to  the  center 
line  of  the  key  is  4  inches,  what  is  the  depth  of  the  keyway, 
if  the  key  is  1.5  inch  wide  and  0.875  inch  thick?  First  of 
all  it  is  necessary  to  find  the  diameter  of  the  shaft  at  the 
center  line  of  the  key  so  as  to  substitute  this  value  in  Formula 

tL  0.5X4 

(2).    As  d  =  D—    — ,   this  value  is  6  —  —=6  —  0.1666 


12 

=  5.833  inches.     Then  B 
6  —  0.875 


12 


-V 


(5.833  —  1.5)  (5.833  +  1.5) 


+ 


=  5.3805. 


Subtracting  the  value  of  B  from  the  diameter  of  the  shaft 
at  the  large  end  of  the  keyway  gives  as  the  depth  6  —  5.380  = 
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0.620  inch,  or  %  inch  very  nearly.  The  remaining  formulas 
are  for  keyways  similar  to  the  Woodruff  key.  The  first  is 
for  straight  shafts,  and  the  values  are  the  same  as  in 
Formula  (1). 


B 


< 


(D  —  W)    (D  +  W)       W  +  D 

+ 


T 


(3) 


4  2 

The  last  is  for  taper  shafts;  the  values  in  this  case  are  the 
same  as  in  Formula  (2). 


-V 


(d  —  W)    (d  +  W)       W  +  D 

+ 


T 


(4) 


* Address:  1000  E.  173rd  St.,  New  York  City. 


In  all  cases  the  allowance  for  fit  for  B  is  ±  0.001;  for  C  + 
0.005  to  +  0.007;  and  for  W  —  0.002  to  —  0.004. 

*     *     * 

There  seems  to  be  some  confusion  as  to  the  meaning  of  the 
terms  "wrought  pipe"  and  "wrought-iron  pipe."  At  one  time 
they  were  practically  synonymous,  for  originally  all  pipe  was 
made  of  wrought  iron,  but  the  use  of  steel  pipe  has  increased 
so  rapidly  that  now  90  per  cent  of  the  wrought  pipe  made  in 
this  country  is  of  that  material.  According  to  the  National 
Tube  Co.,  "wrought  pipe"  is  a  term  that  is  applied  to  both 
steel  and  iron  pipe,  and  a  man  who  advertises  that  he  is  a 
dealer  in  wrought  pipe  means  that  he  sells  pipe  made  of  both 
materials.  The  term  "wrought-iron  pipe"  means  that  the  pipe 
is  made  of  wrought  iron,  which  is  the  product  of  the  puddling 
furnace;   while  "steel  pipe"  is  applied  to  pipe  made  of  steel. 
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SPRING  WITH  DECREASING  TENSION 

Sometimes  it  is  desirable  to  have  a  spring  with  a  pulling 
power  that  decreases  with  the  movement,  such  as  in  the  case 
of  a  differential  relay  of  the  swinging  pendulum  type.  It  is 
necessary  to  operate  this  relay  from  very  slight  current 
changes  and  yet  make  a  good  substantial  contact  when  the 
pendulum  is  drawn  to  either  side  of  the  center  neutral  posi- 
tion; besides,  as  it  is  to  be  used  on  board  a  ship,  where  there 
is  considerable  vibration,  it  is  necessary  to  employ  consider- 
able spring  force  at  the  neutral  point  to  prevent  swinging. 
Experiments  with  mechanical  springs  showed  that  any  me- 
chanical spring  strong  enough  to  hold  the  pendulum  at  the 
center  interfered  with  the  pressure  of  contact  at  the  platinum 
points,  and  sometimes  the  pendulum  failed  to  make  contact 
at  all,  as  the  pull  at  the  contact  position  was  stronger  than  at 
the  center. 

The  problem  was  solved  by  using  a  magnetic  spring,  for  the 
pull  of  magnetism  decreases  as  the  square  of  the  distance, 
which  exactly  suits  the  given  conditions.  A  special  magnet 
was  made  by  cutting  a  sheet  of  1/8-inch  tool  steel  to  the  form 
desired,  approximating  that  of  a  horseshoe  magnet;  the  pole 
pieces  have  V-points,  which  are  separated  by  1/4  inch.  It  was 
then  attached  to  the  base  in  such  a  position  that  the  pendulum 
can  swing  between  the  pole  pieces  without  touching  them. 
A  small  iron  wire,  pointed  at  each  end,  passes  through  the 
pendulum  at  this  point,  and  is  short  enough  to  afford  a  liberal 


Fig.  2.    Supporting  Jig  on  Planer  while  it  ii  being  drilled 

This  casting  was  of  the  dimensions  shown  and  weighed 
750  pounds;  it  was  therefore  too  large  to  be  placed  on  the 
only  available  drilling  machine.  The  holes  were  1  inch  in 
diameter  and  1%  inch  deep  and  were  reamed  and  spot- 
faced  to  receive  hardened  plugs,  which  were  then  forced 
into  them.  In  order  that  the  plugs  could  be  removed  in 
case  of  breakage,  V^-inch  holes  were  drilled  through  the 
casting  from   the  bottom  of  the  holes.     As  the  casting  was 
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Centering:  Spindle  for  Shells 


clearance  when  passing  between  the  poles.  When  operating, 
the  magnet  draws  the  iron  wire,  and  hence  the  pendulum,  to 
the  exact  center  and  holds  it  there  with  all  the  force  desired. 
Its  strength  is  easily  adjusted  by  changing  the  length  or  diam- 
eter of  the  wire,  and  its  operation  is  perfect. 
Jersey  City,  N.  J.  Harry  E.  Dey 


DRILLING  A  LARGE  JIG 

Frequently  the  men  in  charge  of  small  shops  in  country 
towns  have  to  devise  methods  of  doing  work  with  equip- 
ment that  was  not  intended  for  the  purpose.  One  such  prob- 
lem was  the  drilling  of  holes   in   the  jig  shown   in  Fig.   1. 
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too  large  to  be  supported  by  the  bed  of  the  drilling  ma- 
chine, the  press  was  placed  beside  a  planer,  as  shown  in 
Fig.  2,  and  the  casting  was  supported  by  the  planer.  Of 
course,  care  had  to  be  taken  to  get  the  press  in  line  with  the 
planer;  but  when  this  was  done  satisfactory  results  were 
obtained. 
Milwaukee,  Wis.  Frfd  Frihxeb 


Fig:.   1.    Jig  in  which  Holes  were  to  be  drilled 


CENTERING  SPINDLE  FOR  SHELL  WORK 

The  centering  spindle  shown  in  the  accompanying  illus- 
tration has  been  used  with  success  in  centering  4.5-inch 
high-explosive  shells.  After  the  shells  are  bored,  the  base 
end  is  cut  off  and  the  shell  is  reeentered  on  a  small  engine 
lathe  fitted  with  the  special  spindle  as  shown.  A  flat  center 
drill  is  used  in  the  tailstock,  which  is  so  arranged  that  it 
may  be  rapidly  withdrawn  when  putting  the  shell  on  or  taking 
it  off  the  spindle.  A  steadyrest  is  provided  as  shown  at  A". 
The  shell  is  pushed  onto  the  spindle  until  the  bottom  ef 
the  shell  comes  in  contact  with  the  end  of  the  spindle.  The 
open  end  of  the  shell  is  then  centered  by  three  hardened 
steel  dogs  C  which  are  operated  by  spindle  B.  This  spindle 
has  three  taper  slots  in  which  the  dogs  are  fitted  and  is  forced 
hack  by  compression  spring  II  which  causes  the  dogs  to  ex- 
pand and  grip  the  walls  of  the  shell.  The  shell  is  released  by 
operating  the  hand-lever  I  which  causes  the  sliding  sleeve  D 
to    move    forward.     This    sleeve   has    a    split   ring   E   which 
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is  held  in  place  by  part  (/.    The  pin  /    which  is  in  ring  /■: 
causes  the  spindle  B  to  move  forward,  iims  releasing  the  grip 

Of  dugs   ('.      I'in    /■'  also  serves   to   drive   the  split    ring   B    when 
the   lathe    is    in    motion. 

Alberta,  Canada  .1.    I  lo\ii:\voon 

AUTOMATIC  DOUBLE-SPINDLE  GEAR-CUT- 
TING MACHINE 

The  machine  shown  in  the  accompanying  illustration  was  de- 
signed and  built  to  cut  crown  gears  used  on  a  certain  type 
of  knitting  machine  which  is  used  to  knit  stockings  and  other 
wearing  apparel.  The  crown  gears,  which  at  the  present 
time   are    required    in    large   quantities,   have   360   teeth   of   24 


the  teeth  are  to  he  cut,  is  securely  fastened  to  the  revolving 
plate  /'.  'The  latter  rests  upon  stand  li  and  turns  about  ful- 
crum (!.  Fulcrum  Q  turns  in  a  bronze  bearing  and  is  held  in 
place  by  nut  //.  A  loose  pulley  turns  on  shaft  ■/,  thus  allow- 
ing the  driving  bell  to  be  shitted  from  pulley  /  which  is  keyed 
to  shaft  ,1  when  it  is  desired  to  stop  the  machine.  The  shaft 
./  transmits  its  motion  to  bevel  gear  A',  and  the  latter  drives 
bevel  gear  /,  which  is  keyed  to  shaft  M.  The  two  gears  N 
and  (>  drive  the  spur  gears  /'  and  O.  The  latter  is  keyed  to 
shaft  R  which  carries  the  sprocket  8,  A  Whitney  silent  chain 
transmits  motion  to  the  sprocket  T.  The  sprocket  T  as  well 
as  the  milling  cutter  are  keyed  to  the  shall  I  .  This  shaft  is 
supported  in  a  bearing  which  may  be  raised  or  lowered  by 
turning  the  handle  V.     The  turnbuckle  W  is  threaded  in  cast- 
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Automatic  Double-spindle 

pitch.  As  a  considerable  amount  of  time  was  required  to 
cut  one  of  these  gears  on  an  ordinary  single-spindle  machine, 
because  of  the  large  number  of  teeth,  the  machine  shown  was 
designed  and  built  with  two  spindles,  which  carry  milling 
cutters  for  automatically  cutting  teeth  on  opposite  sides  of 
the  gear  blank  simultaneously.  In  the  lower  left-hand  view 
is  shown  a  vertical  section  of  the  machine,  while  directly  above 
this  view  is  shown  a  half-plan  and  half-section  through  the 
driving  mechanism.  At  the  right  is  shown  a  side  elevation. 
As  the  teeth  are  small,  the  sides  of  the  teeth  in  the  gear  are 
cut  straight  instead  of  radial.  This,  however,  does  not  inter- 
fere with  the  proper  working  of  the  finished  product. 

The  machine  consists  of  a  stand  B  to  which  brackets  C  and 
D  and  arm  brackets  E  are  bolted.     The  work  A,  in  which 


Gear-cutting  Machine 

ings  X  which  connect  shafts  V  and  R,  thus  making  a  rigid 
connection  between  the  two  shafts  and  also  providing  for  ad- 
justment. Gear  Q  will  roll  upon  gear  P  when  the  gear-cutter 
is  raised  or  lowered. 

The  motion  of  shaft  M  is  transmitted  to  the  vertical  shaft 
Y  by  bevel  gears.  Cams  Z  and  Zt  are  fastened  to  shaft  Y. 
Cam  Z  and  roller  R±  move  the  stop-bar  Tu  which  either  re- 
leases or  arrests  revolving  plate  F.  The  lever  Ct  is  also  op- 
erated by  this  cam  and  is  fitted  with  a  pawl  which  turns  the 
plate  F  at  the  same  moment  that  it  releases  the  stop-bar  Tt; 
the  stop-bar  7\  automatically  drops  into  place  when  the  plate  F 
turns  into  the  proper  position  for  cutting  the  succeeding  tooth. 
While  this  movement  is  taking  place,  the  gear-cutters  are 
returning  to  their  former  positions  and   are  ready  to  repeat 
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the  operation.  The  slow  forward  move- 
ment of  the  cutters  during  the  cutting 
process  and  the  quick  return  is  con- 
trolled by  cam  /,  and  roller  Bt.  The 
roller  g,  is  attached  to  the  slide  Tu 
which  moves  horizontally.  Bolted  to 
this  slide  is  a  carriage  guide  in  which 
the  carriage  with  the  bearing  for  the 
shaft  U  moves  vertically.  All  bearings 
are  lined  with  bronze  bushings  and  are 
provided  with  a  proper  lubricating 
system.  * 

St.    LOUiS,    MO.  L.    ElSKNKKA.UKIt 


MILLING    MACHINE    FIX- 
TURE FOR  SAWING 
OFF   TUBES 
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The  fixture  shown  in  the  accompany- 
ing illustration  was  designed  for  use  in 
sawing  up  a  large  quantity  of  3/16-inch 
soft  steel  tubes  into  lengths  of  about 
four  inches.  This  fixture  was  used  on 
a  hand  milling  machine  with  excellent 
results.  It  consists  of  two  main  parts 
A  and  B,  hinged  on  a  pin  C.  At 
the  top  of  these  pieces  is  cut  a  V-shaped  groove,  as  shown 
at  K,  through  which  to  slide  the  tubing.  At  D  is  shown  a 
piece  of  steel  fastened  to  part  A  and  bent  at  one  end  to  form 
a  stop,  against  which  the  tube  strikes  when  it  is  slid  endwise 
through  groove  K.  At  E  is  shown  a  bolt  which  is  screwed 
into  A,  passing  through  a  clearance  hole  in  B  and  carrying 
the  tension  spring  F ,  which  holds  A  and  B  tightly  together. 
At  G  is  a  pin  which  is  driven  into  the  top  of  part  B.  The  posi- 
tion of  the  saw  in  relation  to  the  fixture  is  shown  by  the  dotted 
lines  H. 

The  fixture  is  bolted  to  the  table  of  the  milling  machine  in 
such  a  position  that  when  the  hand-lever  /,  which  operates 
the  table  feed,  is  pulled  up,  the  table  travels  forward  until 
pin  G  strikes  on  the  over-arm  J,  and  so,  overcoming  the  ten- 
sion of  spring  F,  allows  a  tube  to  be  pushed  into  the  groove 
between  A  and  B;  then,  as  the  handle  is  pressed  down,  the 
spring  again  comes  into  action  and  closes  B  tightly  on  the  tube. 
As  the  table  travels  still  farther  back,  the  tube  is  brought  into 
contact  with  the  saw  and  is  sawed  off.  This  motion  can  be 
accomplished  so  rapidly  that  from  15,000  to  20,000  pieces  can 
be  cut  off  in  ten  hours.  It  is  necessary  to  run  the  saw  at  an 
extremely  high  rate  of  speed;  otherwise  the  teeth  will  soon 
be  broken  out. 

New  York  City  Donald  A.  Baker 
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Milling  Machine  Fixture  for  sawing  off  Tubes 


A  special  machine  was  built  for  this 

purjM  I   Of   wliirh    kg   shown   in 

Fig.  2,    The  gear  end  contains  a 

arranged  as  shown,  there  being 
a  driver  of  46  teeth,  six  Intermediate 

Bth,    aii<l    twelY< 

21  teeth  each,  the  latter  being  mounted 
on  short  spindles,  driving  twelve  tubes 
oi  iron  pipe.    These  tubes  A .  of  i 
vary  in  diameter  sccordlng  to  th< 
of   the   rings   to   be   polished,   ami   are 
easily  removed  from  their  bearings  to 
be    emptied    or    filled     A 
clamps  the  ring    I  n  the  tube 

after  a  mixture  of  I 

■  ii  chips  has  been  poured  in.  The 
of  the  polish  depends  upon  two 
things,  namely,  the  proportion  of  • 

and  chips,  and  the  length  Of  time  that 
the  rings  are  run  in  the  machine.  The 
proper  percentage  of  emery  and  chips 
can  only  he  determined  by  experiment- 
ing, but  an  approximate  formula  is  from 
one  to  two  parts  Of  emery  to  five  parts 
of  iron  chip  B  and  4'i  emery  are 

used,  according  to  the  size  of  the  ring, 
and  large  chips  from  %  to  ':.  inch  long  produce  the  best  re- 
sults. The  time  allowance  is  a  more  definite  factor,  usually 
being  about  two  and  one-half  or  three  hours. 

The  chamber  formed  by  the  walls  B,  of  the  rings,  Fig.  1. 
as  they  are  clamped  in  the  tubes,  is  only  about  half  filled  with 
the  mixture,  so  that  as  the  tubes  revolve,  the  centrifugal  : 
keeps  the  emery  and  chips  whirling  around  on  the  inside  wall 
of  the  rings.  This  action  produces  a  mirror  polish,  which  is 
fully  as  satisfactory  as  the  old  and  slower  method.  The  speed 
of  the  tubes  under  full  load  is  approximately  750  revolutions 
per  minute.  The  tubes  will  hold  an  average  of  55  rings  each, 
or  660  rings  for  a  twelve-tube  machine.  One  man,  operating 
four  machines,  with  a  time  allowance  of  two  hours  for  empty- 
ing and  replenishing  the  tubes  on  each  machine,  can,  under 
normal  conditions,  polish  more  than  4000  rings  per  day.  This 
is  four  times  the  amount  that  formerly  constituted  a  day's 
work  when  No.  90  emery  sticks  were  used. 

It  sometimes  happens  that  the  rings,  instead  of  being  pol- 
ished, come  out  of  the  machine  black  and  dull.  In  such  a 
case,  it  is  evident  that  the  quantity  of  emery  has  been  too 
small,  or  that  the  chips  have  not  been  large  enough.  The 
varying  quality  of  steel  will  also  sometimes  account  for  this 
result.  Leather  chips  have  been  tried  with  the  emery  in  place 
of  the  iron  chips,  but  with  unsatisfactory  results. 

F.  R.  Damns 


POLISHING  TWISTER  AND  SPINNING 
RINGS 

Twister  and  spinning  machine  rings  made  from  forged  steel 
are  turned  on  automatic  machines.  They  vary  in  size  and 
section  according  to  the  size  and  kind  of  yarn  that  is  being 
spun  or  twisted,  some  of  the  larger  sizes,  as  shown  in  Fig.  1, 
being  four  or  five 
inches  in  diameter. 
The  finished  rings  re- 
quire a  high  polish, 
both  inside  and  out- 
side. The  outside  pol- 
ishing is  performed 
on  a  speed  lathe, 
sticks  of  No.  90  emery 
being  used.  The  in- 
side polish  was  for- 
merly produced  in  a 
similar  manner,  but 
the  amount  of  time 
consumed  was  so 
great  that  a  better 
and  quicker  method 
was    finally    adopted. 
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Fig.    1.     Ring   for 
Spinning  Machines 


Fig.    2.     Special    Machine 


LUBRICATING  SMALL  DRILLS 
In  the  accompanying  illustration  is  shown  a  simple  d 
for  lubricating  small  drills,  which  has  been  found  very 
factory  for  work  that  requires  some  lubrication  but  not  very 
much.     It   consists   of   a   half-pound    cocoa    can,    to    which    is 

soldered  S  strip  of 
in  which  the 
Clamping  screw  holes 
are  tapped,  while  a 
i  cop- 
per tubing,  to  which 
B  StOp-COCk  is  solder- 
ed,     is     attached      to 

the  bottom.    Thi 

is  then  clamped  to 
the  sensitive  drilling 
machine  on  which  it 
is  to  be  used.  It  can  be 
made  in  a  little  over 
an  hour,  and  pro- 
vides a  good  lubri- 
cating system  for  a 
type  of  machine  that 
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designed    for    polishing    Inside    of    Twister    and 
Spinning    Rings 
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rarely  has  any.  The  cop- 
per tube  is  bent  so  that 
the  end  rests  against  the 
drill,  thus  carrying  the 
oil  or  compound  right  to 
the  tool  without  spilling 
any.  For  the  drills  used 
— up  to  3/32  inch — only 
a  few  drops  a  minute  are 
required.  The  chips  are 
not  sufficient  to  cause  any 
serious  stoppage  of  the 
oil,  and  while  the  work 
is  being  changed  the  oil 
finds  its  way  down  and 
is  ready  at  the  point  of 
the  drill  when  the  hole 
is  started.  The  small  size 
of  the  tube  and  its  flexibility  make  a  system  that  is  eco- 
nomical and  neat,  and  the  can  holds  from  two  to  three  days' 
supply  of  oil.  The  advantages  of  this  device  are  its  econ- 
omy of  oil  and  time.  As  a  rule,  a  squirt  can  is  used  for  work 
of  this  kind  and  the  operator  wastes  most  of  the  lubricant; 
besides,  time  is  required  to  fill  the  cans  and  everything  is 
covered  with  oil.  If  the  lubricant  is  applied  with  a  brush, 
the  results  are  nearly  as  bad.  The  time  taken  to  handle  any 
extra  part  is  a  dead  loss. 
Middletown,  N.  Y.  Donald  A.  Hampson 


Easy  Method  of  lubricating  Small  Drills 


METHOD  OF  HOLDING  WORK  ON  A 
SHAPER 

A  method  of  holding  work  on  a  shaper  that  saves  con- 
siderable time  when  shaping  or  planing  two  surfaces  parallel 
is  shown  in  the  accompanying  illustration.  By  the  use  of 
this  method  the  machinist  may  be  certain  that  when  the 
work  is  completed  the  two  surfaces  D  and  E  will  be  parallel. 
Anyone  who  has  had  experience  on  shaper  work  has,  no 
doubt,  experienced  difficulty  in  clamping  work  in  the  vise  so 
that  these  surfaces  may  be  planed  parallel.  After  taking  a 
cut  across  the  work,  it  is  often  found  that  the  piece  is  thicker 
at  some  points  than  at  others.     It  is  then  necessary  to  place 


METHOD  OF  HOLDING  PARALLELS 
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Method  of  holding  Work  on  Shaper 

some  thin  paper  under  the  corners  or  sides  that  are  found 
to  be  thickest,  after  which  a  trial  cut  is  taken  over  the  piece, 
and  this  operation  is  repeated  until  the  surfaces  of  the  work 
are  found  to  be  parallel  and  finished  to  the  required  size. 

The  writer  has  found  the  following  method  to  be  a  very 
simple  and  accurate  way  of  handling  this  class  of  work.  The 
first  step  in  setting  up  a  piece  of  work  is  to  clamp  a  pair  of 
parallels  A  to  the  vise  as  shown  in  the  illustration.  These 
parallels  should  be  placed  near  the  edge  of  the  work,  but  be- 
fore placing  the  work  upon  them,  a  very  light  cut  should  be 
taken  over  their  top  surfaces.  The  next  step  is  to  place  the 
work  in  the  vise  upon  the  parallels  A.  The  hold-down  clamps 
C  are  then  placed  on  the  parallels  B  which  should  be  a  little 
higher  than  A.  By  tightening  the  vise,  the  action  of  the  hold- 
down  clamps  will  grip  the  work  securely  on  parallels  A. 

In  the  writer's  opinion  this  method  is  much  more  satis- 
factory than  the  old  method  of  shimming  up  the  work.     The 


depth  of  cut  taken  over  the  parallels  A  should  not  be  greater 
than  that  necessary  to  true  them  up,  as  otherwise  their  life 
will  be  materially  shortened. 
Muskegon,  Mich.  A.  E.  Pearson 


ANGLE  GAGE  WITH  SLIDING  BEAM 

An  angle  gage  fitted  with  a  sliding  beam,  which  was  de- 
signed for  use  in  die-sinking,  is  shown  in  the  accompanying 
illustration.  The  sliding  beam  serves  not  only  as  an  angle 
gage  but  as  a  depth  gage  as  well.  It  is  used  when  different 
depths  of  the  same  angle  are  required  in  the  impression,  and 
is  particularly  useful  in  gaging  impressions  where  circular 
ends  and  curves  have  the  same  angle  but  different  depths  that 
vary  from  the  maximum  depth  to  zero.  The  parts  A  and  B 
are  made  from  sheet  steel  and  the  sliding  beam  E  is  made 
from  an  annealed  hacksaw  blade.     The  pieces  D  and  C  that 


Angle  Gage  with  Sliding  Beam 

form  the  dovetail  groove  in  which  beam  E  slides  are  also 
made  from  annealed  hacksaw  blades  and  are  riveted  to  B. 
The  sliding  beam  E  is  fitted  in  the  dovetail  groove  so  that  it 
can  be  easily  adjusted,  yet  it  is  fitted  tight  enough  to  prevent 
it  from  moving  out  of  adjustment  when  in  use.  The  gage  can 
be  set  at  the  required  angle  and  held  in  place  by  tightening 
the  knurled  nut  F.  The  beveled  edges  of  the  sliding  beam 
serve  as  a  knife-edge  in  gaging. 

Ilion,  N.  Y.  C.  W.  Shelly 


T-SLOT  BRUSH  AND  EXTENSION  FOR 
DOUBLE-END  WRENCH 

In  the  accompanying  illustration  are  shown  two  useful  tools 
that  can  be  easily  made  by  any  machinist  from  scrap  material. 
The  T-slot  brush  shown  at  the  top  of  the  illustration  will 
be  found  useful  for  cleaning  out  the  slots  of  the  planer,  miller 
and  drilling  machine  platens  or  tables.  It  is  made  from  a  piece 
of  %-inch  pipe,  and  some  %-inch  wire  cable,  the  brush  being 
made  by  first  flattening  the  end  of  the  pipe  and  inserting  two 
short  pieces   of  the  wire  cable.     These  are  soldered   to   the 
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EXTENSION  HANDLE  FOR  WRENCH 
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T-slot    Brush    and   Extension   for   Double-end    Wrench 
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flattened  portion  of  the  pipe,  and  the  strands  then  teased  out 
to  make  the  brush.  The  other  end  of  the  pipe  is  split  on  one 
side  and  opened  out  flat,  then  cut  to  a  T-shape  to  fit  the  slots. 

An  extension  for  a  double-end  or  S  wrench  is  shown  in  the 
lower  view.  The  usual  method  of  extending  a  single-end 
wrench  is  to  slip  a  piece  of  pipe  over  the  end.  This  method, 
however,  cannot  be  employed  on  a  double-end  wrench.  The 
extension  shown  was  designed  for  use  on  double-end  wrenches, 
but  it  can  also  be  used  on  single-end  wrenches.  It  can  be  made 
from  flat  stock  and  will  be  found  very  convenient  wherever 
double-end  or  S-wrenches  are  used. 

Concord,  N.  II.  C.  H.  Willey 


DIVIDING  A  LINE  INTO  THREE  PARTS 

Some  time  ago  the  writer  found  a  quick  and  exact  method 
for  dividing  a  line  into  three  parts,  which  he  has  not  seen  in 
any  handbook.     Let  47?  in  the  accompanying  illustration  be 
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Method  for  dividing  a  Line  into  Three  Parts 

the  line  to  be  divided.  Draw  AC  perpendicular  to  AB,  and 
from  B  draw  a  line  forming  a  30-degree  angle  with  AB  and 
intersecting  AC  at  D;  through  D  draw  a  line  forming  a  30- 
degree  angle  with  AD,  intersecting  AB  in  E.  AE  is  then  one- 
third  of  AB.     The   proof  of  this   is:     AD   —  AB  tan   30   de- 

AB 


AB  M)            \/3 

grees  =  .       .  1  /,'  

V3  \  ■:!             V3~ 

Brooklyn,  N.  Y. 
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STOP-GAGES  FOR  PRESS  WORK 

The  writer  has  found  that  considerable  loss  in  shearing, 
or  shearing  and  punching  die  products  is  due  to  defective  stop- 
gages.  This  loss  has  been  overcome  in  one  shop,  however, 
by  the  use  of  the  stop  shown  in  Fig.  1.  This  stop  is  designed 
to  be  clamped  to  all  gage  bars.  This  is  set  at  the  proper  posi- 
tion for  specified  lengths  by  means  of  a  taper  pin  A  which 
passes  through  the  stop  and  gage  bar.  The  key  B  eliminates 
the  danger  of  marring  the  gage  bar  with  the  cup  point  of  the 
set-screw,  which  would  in  some  cases  make  it  impossible  to 
change  the  stop  1/32  inch  one  way  or  the  other  without  the 
set-screw  slipping  from  a  previously  cupped  setting. 
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Fig.    2.     Adjustable   Gage   Bar 

Punch  work  requirements  often  call  for  holes  of  varying 
sizes  and  different  locations  in  respect  to  the  ends  of  the  piece 
as  well  as  the  sides.  It  is  also  necessary  to  make  provision 
for  different  widths  of  material.  To  meet  these  requirements, 
the  gage  bar  shown  in  Fig.  2  was  designed,  constructed,  and 
put  into  successful  operation.  It  will  be  noticed  that  the  back 
of  the  gage  bar  is  pivoted  at  A  under  one  corner  of  the  stripper 
plate,  and  the  opposite  end  of  the  plate  has  a  cap-screw  B 
working  in  a  slot  in  the  gage  bar.  This  permits  it  to  be  lo- 
cated at  any  distance  from  the  edge  of  the  material  and  for  any 
width.  The  universal  stops  C  on  each  end  of  the  gage  bar 
furnish  two  gage  points,  so  that  sliding  a  piece  either  to  the 
right  or  to  the  left  will  establish  positive  punch  locations  for 
two  holes  at  one  handling  of  the  same  piece.  The  die  with 
which  this  gage  bar  is  used  is  made  with  round  die  inserts 
in  the  shoe  and  has  a  capacity  for  punching  holes  from  %  to  % 
inch.  The  punches,  of  course,  are  changed  in  the  punch- 
holder  to  conform  with  the  die  insert  in  the  shoe. 

Cedar  Falls,  Iowa  G.  M.  Pipeb 

MANUFACTURE  OF  BRASS  STUFFING 
TUBES 

In  the  manufacture  of  brass  stuffing  tubes  some  interesting 
problems  were  met.  The  walls  of  the  piece  were  very  thin, 
as  shown  in  Fig.  3,  so  it  was  decided  to  finish  the  outside  first, 
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Fig.  1.    Stop  for  Gage  Bar 


Fig.  1.    Combination  Tool  used  when  making  Stuffing  Tubes.     Fig.  2.    Chuck 

used  for  holding  Work.      Fig.  3.     Stuffing  Tube  machined 

by   Tool   shown   in   Fig.    1 

then  screw  the  piece  in  a  threaded  chuck,  and  bore,  ream,  and 
thread  the  hole  concentric  with  the  outside.  But  it  was  soon 
discovered  that  the  work  could  not  be  done  in  this  way  for  the 
following  reasons:  First,  the  thread  on  the  work  would  not  be 
of  the  same  lead  as  that  in  the  chuck,  as  anyone  who  has 
threaded  a  long  piece  with  chasers  will  have  discovered;  this. 
of  course,  prevented  screwing  the  work  into  the  chuck  the  full 
length  of  the  thread  when  the  diameter  was  apparently  all 
right.  Second,  the  boring  bar  was  so  long  that  it  would  not 
stand  up  to  the  work,  but  would  spring  away,  letting  the  tool 
ride  on  the  scale  of  the  casting;  the  chuck  was  so  constructed 
that  it  was  impossible  to  support  the  boring  bar  at  both  ends. 
Third,  the  reamer,  when  a  little  dull,  would  expand  the  work 
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instead  of  cutting,  bo  that  the  ring  gage  would  not  go  on  after 
finishing  the  hole 

it  was  then  decided  to  finish  the  large  i  ad  ol  the  hole  first, 
using  for  tins  purpose  the  combination  boring,  facing,  and 
chamfering  tool  shown  In  Pig.  l;  the  hole  is  then  threaded. 
in  the  next  operation,  the  work  is  gripped  by  this  finished  por- 
tion in  the  chuck  shown  in  Fig.  2;  this  ehnek  consists  Of  B 
threaded  arhor  1,  which  is  attached  to  the  drawbar  on  the 
turret  lathe  and  slides  in  faceplate  /.'.  Alter  the  work  is 
screwed  on  the  arhor  and  drawn  hack  against  the  faceplate,  a 
box  tool  is  used  to  finish  the  outside,  facing  the  shoulder  and 
end  in  one  operation.  The  lirst  die  is  now  run  on  and  the 
piece  rough  threaded;  then  the  hole  is  finished  from  the  rough 
with  a  lour  lluled  reamer  held  rigidly  in  the  turret,  after  which 
the  finishing  die  is  run  on.  The  work  requires  no  boring,  as 
the  hole  is  cored  within  o/32  inch -of  size.  This  method  results 
in  a  first  class  job  and  the  tooling  equipment  is  simpler  and 
easier  to  keep  in  repair.  A  little  foresight  in  the  planning  of 
this  job  at  the  beginning  would  have  resulted  in  a  large  saving 
of  time  and  money. 

Boston,  Mass.  John  A.  Shand 


A  DEPARTMENT  CALL  BOARD 

In  most  manufacturing  plants  it  is  customary  for  a  man 
when  leaving  his  department  for  any  length  of  time  to  advise 
someone  as  to  where  he  may  be  found  in  case  he  is  urgently 
needed.  Where  this  is  not  done  considerable  confusion  and 
delay  is  caused  by  the  effort  to  locate  the  person  when 
wanted.  To  eliminate  this  trouble,  a  department  call  board 
was  designed  and  instituted  in  a  certain  plant.  This  sys- 
tem facilitates  the  recording  of  information  regarding  the 
whereabouts  of  the  absent  man.  The  chief  functions  of  the 
call  board  are  as  follows: 

1.  To  record  the  destination  of  each  person  going  out  of 
the  department,  and  if  several  places  are  to  be  visited  by 
him  the  order  of  the  trip  being  made. 

2.  To  automatically  call  to  the  attention  of  the  man  on  his 
return  to  the  department,  any  call,  either  by  person  or  tele- 
phone, that  may  have  been  made  during  his  absence,  and 
to  leave  instructions  to  see  or  telephone  to  any  person  or 
department  listed  on  the  board. 

3.  To  provide  a  convenient  place  and  form  for  recording 
special    notes    regarding   extended    trips,   odd   locations,   etc., 
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DIRECTIONS  FOR  USING  CALL  BOARD 

Never  leave  or  enter  the  room  without   properly 
plugging  or  removing  the  plugs  from  this  board. 

A     while    ping    indicates    thai    a    person    is    at    the 

place  designated. 

\    red    plug    means    to    call    the    place    indicated. 
A   black  plug  means  to  go  to  the  place  indicated. 

When    it    is    necessary    to    make    special    notations, 
plug    the   "See    Pad"    hob"   and    write    the    note    on 

Lhe  pad. 

When   going  to  several    places,   indicate   the   order 
ol'  stops  by  inserting  the  plug  to  various  depths  a:; 

follows: 


u 


_J 
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Fig.   2.     Directions   for  using   Call   Board 

whereby  anyone  may  quickly  ascertain  the  facts  without  ask- 
ing questions. 

Fig.  1  gives  a  general  idea  of  the  call  board  as  worked 
out  in  one  office.  It  consists  of  a  typewritten  sheet  con- 
taining the  Dimes  of  all  the  members  of  the  department  and 
the  places  most  frequently  visited,  arranged  as  shown.  Three- 
sixteenth-inch  holes  are  located  which  align  with  similar 
holes  in  the  wooden  board  to  which  the  sheet  is  pasted.  At 
the  bottom  of  the  board  a  small  trough  is  attached  which  con- 
tains an  assortment  of  different-colored  3/16-inch  plugs  aoout 
iy2  inch  long.  This  board  can  be  easily  made  by  a  carpenter 
in  a  short  time.  A  convenient  spacing  for  the  holes  was 
found  to  be  %  inch.  The  board  was  then  located  near  the 
telephone  and  a  notice  similar  to  the  one  shown  in  Fig.  2, 
placed  above  it.  In  installing  this  system  the  board  should 
be  located  in  a  central  position,  preferably  near  the  exit  and 
telephone. 

Fort  Wayne,  Ind.  G.  G.  Stevenson 


SPECIAL  TABLES  PREPARED  FROM  TABLES 
IN  MACHINERY'S  HANDBOOK 

Some  time  ago,  while  employed  as  assistant  foreman  in  a 
hand  and  automatic  screw  machine  department,  the  writer  had 
occasion  to  refer  to  Machinery's  Handbook  quite  regularly  for 
information  pertaining  to  the  special  work  being  done  in  this 
department.  As  this  information  was  required  by  nearly  all 
the  men  employed  in  the  department  at  one  time  or  another, 
the  writer  prepared  a  special  table  containing  all  the  neces- 
sary information  in  a  convenient  form.  This  table,  which 
was  copied  from  sections  of  different  tables  contained  in 
Machinery's  Handbook,  was  then  sent  to  the  drafting-room, 
where  a  tracing  was  made.  Blueprints  were  then  made  from 
this  tracing  and  given  to  the  men,  who  glued  them  to  the 
inside  of  their  tool-chest  covers.  After  being  glued  in  place, 
the  blueprints  were  given  a  coat  of  shellac  to  keep  them  from 
becoming  oil  soaked.  The  use  of  these  tables  resulted  in  a 
great  saving  of  time,  as  it  was  no  longer  necessary  for  the 
men  to  wait  for  the  writer  to  look  up  the  desired  information 
in  the  Handbook. 

Aurora,  111.  J.  J.  Borkenhagen 


Fig,   1,    Form  of  Call  Board  used  in  One  Plant 


PREMIUM  FOR  NO  SPOILED  WORK 

To  reduce  the  amount  of  work  spoiled,  where  work  is  done 
by  day's  wages,  a  premium  may.be  offered  each  month  to 
each  worker  who  has  had  no  spoiled  work  charged  to  him. 
This  may  also  be  advisable  where  piece-work  is  in  operation, 
as  it  is  to  the  employer's  interest  to  have  little  material  spoiled. 
The  amount  of  premium  should  be  gaged  by  the  value  of  the 
material  or  parts  and  the  liability  to  error,  due  to  material, 
machinery,  or  methods. 

New  York  City  Robert  Grimshaw 


DIAMOND  HOLDER 

In  the  accompanying  illustration  is  shown  a  simple  and 
convenient  form  of  diamond  holder  that  may  be  used  on  any 
grinding  machine  that  has  a  magnetic  chuck.  The  diamond 
is  mounted  in  the  usual  way  in  the  soft  iron  holder  A  which 
is  firmly  fixed  in  the  base  B.  In  truing  up  the  grinding 
wheel,   it   is  only   necessary   to  place  the  holder  on   the  sur- 


Convenient  Diamond  Holder 

face  of  the  magnetic  chuck  where  it  can  be  held  in  the  same 
way  as  a  piece  of  work.  The  diamond  point  can  then  be 
brought  into  the  proper  position  for  truing  the  wheel  by  the 
use  of  the  cross  and  vertical  feeds. 

New  York   City  E.   J.    Hiogins 


GAGE  FOR  DOUBLE-ACTION  PRESSES 

Convenient  attach- 
ments for  a  double- 
action  press  are  a  six- 
inch  scale  fixed  to  the 
left  guide  and  an  index 
linger  fixed  to  the  ram, 
as  shown  in  the  ac- 
companying illustration. 
These  attachments  will 
be  found  especially  con- 
venient in  setting  up 
tools  and  in  adjusting 
for  pressure,  as  the 
amount  necessary  to 
raise  the  ram  to  allow 
for  the  thickness  of 
stock  to  be  accommo- 
dated can  be  readily 
determined. 

George  F.  Kuhne 

Gage    attached    to    Double-action    Press  East  Rutherford,  N.  J. 


A  SCHEME  FOR  SAVING  DRILL  POINTS 

In  some  shops  where  the  drilling  machines  are  fitted  with 
tapered  friction  tool-holders,  it  is  the  usual  practice  for  the 
operator  to  tap  the  drill  after  it  has  been  placed  into  the  tapir 
socket  by  striking  it  on  the  point  with  a  hammer.  This  is 
obviously  poor  practice,  as  the  point  of  the  drill  is  often 
broken  off  when  struck  with  the  hard  steel  hammer.  Instruc- 
tions are  frequently  issued  to  protect  the  drill  with  a  piece  of 
wood  when  driving  it  in,  but  this  method  is  usually  incon- 
venient and  hence  is  not  followed.  The  hammers  for  use  In 
driving  in  drills  in  the  drilling  machines  in  one  establishment 
are  fitted  with  pads  made  out  of  babbitt  metal  as  shown  in 
the  accompanying  illustration.     A  shallow  hole  Is  drilled   in 


one  side  of  the  ham 
mer,  in  which  is  poured 
babbitt,  which  promptly 

sets  Into  place.  When 
the  operator  . 
tap  in  a  drill,  he  uses 
the  same  hammer  he 
ordinarily  employs,  but 
merely  turns  it  over  to 
the  side  containing  the 


Hammer    fitted    with    Babbitt    Pad    to 

protect  Drill  from  Injury  when 

driving-    it    into    Socket 


babbitt   pad,    which,    being   considerably    softer    than    the   drill 
point,  acts  as  a  cushion  and  pi  the  point 

Philadelphia,  Pa. 


MAKING  TOOL-STEEL  WASHERS 

A  saving  In  time  and  stock  may  be  i  .   making  tool- 

steel  washers  as  follows:  A  bar  of  tool  steel  A  is  held  in  the 
lathe  chuck  at  one  end  and  supported  by  the  la,the  center  at 
the  other  end  as  shown.  The  bar  is  first  turned  to  the  required 
outside  diameter  of  the  washers.     A  cutting-off  tool   is  then 


Making  Tool-steel  Waahers 
placed  in  the  tool-holder  and  the  bar  turned  down  as  shown 
at  B,  each  section  being  the  required  thickness  of  the  washers. 
The  turning  and  boring  tool  C  is  then  used  to  cut  off  the  wash- 
ers, the  tool  being  set  to  bore  the  hole  in  the  washers  to  the 
proper  size.  After  each  ring  is  cut  off,  the  carriage  is  run 
back  and  the  ring  allowed  to  drop  over  the  center  D. 
Ambridge,  Pa.  A.uei  bt  J.  I. 


BUSHINGS  FOR  PIERCING  DIE 


When  piercing  zinc 
in  diameter,  the 
small  holes  in  the 
dies  become  bell- 
mouthed  and  worn 
long  before  the 
larger  holes  in  the 
piercing  section; 
but  by  using  bush- 
ings in  the  small 
holes,   as   shown    in 

the  accompanying 

illustration,  and  re 
placing  these  when 
they  become  worn, 
the  die  is  prevent- 
ed from  being  pre 
maturely  discarded. 
E.  J.  Hk 
New  York  City 


1/8  inch  thick  with  punches  9/64   inch 


Bushings    on    Piercing    Die 
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October,  1918 


Fig.   1.    Baker  Bros.  High-duty  Drilling  Machine  tooled  up  for  performing 
Forming  Operation  on  Bevel  Gear  Blanks 

FORMING  OPERATION  ON  A  DRILLING 
MACHINE 

During  recent  years  there  has  been  a  considerable  increase 
in  the  range  of  work  handled  on  drilling  machines,  which  has 
been  made  possible  both  through  the  development  of  more 
serviceable  machines  of  this  type  and  through  a  better  under- 
standing by  machinists  of  the  possibilities  of  the  modern  high- 
duty  drilling  machine.  A  somewhat  unusual  way  of  perform- 
ing a  forming  operation  will  be  seen  in  the  accompanying 
illustrations,  where  there  are  shown  the  tools  and  work- 
holding  fixtures  provided  for  turning  up  bevel  gear  blanks 
from  steel  forgings,  some  of  the  rough  forgings  being  shown 
at  the  left-hand  side  of  the  machine  in  Fig.  1,  while  turned 
gear  blanks  and  chips  appear  at  the  right.  For  handling  this 
work,  the  order  of  operations  is  as  follows:  First,  drill  hole 
through  center  of  blank;  second,  cut  keyseat  in  blank;  third, 
locate  work  on  piloted  fixture  and  form  one  side  of  blank  as 
shown  in  Fig.  2;  fourth,  turn  work  over  and  form  opposite 
side  of  blank  as  shown  in  Fig.  1.  In  the  first  forming  opera- 
tion, as  shown  in  Figs.  2  and 
3,  it  will  be  seen  that  the  face 
of  the  gear  blank  is  formed 
by  tool  A,  tool  B  cuts  the  re- 
cess, and  tool  C  cuts  away  the 
excess  metal  to  reduce  the 
gear  blank  to  the  required 
outside  diameter.  After  this 
operation  has  been  completed 
on  all  of  the  gear  blanks,  the 
tools  are  changed  and  the 
work  is  turned  over  and  set 
up  in  the  fixture,  as  shown  in 
Fig.  1,  so  that  the  opposite 
side  of  the  blank  may  be 
turned  to  the  desired  form, 
which  is  indicated  by  the 
cross-sectional  view  in  Fig.  3. 
The  gear  blanks  are  turned 
from  steel  forgings,  and  evi- 
dently a  high-duty  machine  is  Fig.  3.    Sectional  View  of  Tool  and 


Fig.  2.    Close  View  of  Tools  and  Work-holding  Fixture  for  forming  Bevel 
Gear  Blanks  on  Baker  Bros.   High-duty  Drilling   Machine 

required  to  handle  severe  service  of  this  kind.  It  will  be 
noticed  that  the  pilot  D  on  the  work-holding  fixture  extends  up 
into  a  bushing  E  in  the  tool  to  eliminate  all  chance  of  spring- 
ing the  tool  away  from  the  cut.  The  work  is  shown  in  course 
of  production  on  a  No.  314  high-duty  drilling  machine  built  by 
Baker  Bros.,  Toledo,  Ohio,  and  the  gear  blanks  being  turned 
are  for  the  bevel  gear  drive  on  these  machines.       E.  K.  H. 

*     *     * 

REDUCING  LABOR  TURNOVER 

It  is  stated  that  the  labor  turnover  in  plants  engaged  in 
war  work  has  become  so  great  that  it  is  in  danger  of  affecting 
the  volume  of  production  of  war  materials,  and  the  United 
States  Employment  Service  has  therefore  decided  to  investi- 
gate the  conditions  in  the  factories  with  a  view  to  reducing 
the  turnover.  It  is  planned  to  have  representatives  of  the 
Employment  Service  and  an  expert  in  industrial  management 
visit  one  of  the  large  war  plants  which  has  had  the  greatest 
trouble  in  this  respect,  and  make  a  study  of  the  internal  con- 
ditions of  the  plant  in  order  to  take  steps  to  remove  the  causes 

that  result  in  men  leaving 
their  work  after  a  few  days 
or  weeks.  As  many  as  two 
thousand  unskilled  workers  a 
week  have'  been  required  in 
this  particular  plant  because 
of  the  constant  leaving  of 
help.  The  establishment  of 
the  Employment  Service  has 
reduced  the  labor  turnover  to 
a  large  extent,  but  it  is  hoped 
that  a  still  greater  reduction 
can  be  made  by  studying  the 
internal  conditions  of  the 
plants.  Besides  increasing  the 
output  of  war  materials 
through  steadying  the  supply 
of  labor,  this  investigation 
will  probably  have  the  added 
advantage  of  bettering  work- 
Work-hoidtng  Fixture  shown  in  Fig.  2         ing  conditions  in  general. 
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CONVENTION   OF  THE  AMERICAN    GEAR   MANUFACTURERS' 

ASSOCIATION 


THE  semi-annual  meeting  of  the  American  Gear  .Maim 
i'acturers'  Association,  held  In  Syracuse,  N.  V.,  Septem- 
ber 19  to  21,  was  remarkable  lor  the  spirit  of  coopera- 
tion which  prevailed  among  the  manufacturers,  and  lor  the 
definite  and  clearly  defined  aims  of  the  association.  At  tin: 
present  time  the  two  most  Important  phases  of  the  work  of 
the  association  relate  to  the  cooperation  of  different  manufac- 
turers in  a  business  way,  and  the  efforts  toward  xtandardiza 
tion  of  gearing,  which  undoubtedly  will  have  valuable  results. 

Opening-  Address  by  President  of  Association 

The  meeting  was  opened  by  an  address  by  P.  W.  Slnram, 
vice-president  of  the  Van  Dorn  &  Button  Co.,  Cleveland,  Ohio, 
who  is  the  president  of  the  association.  In  his  address,  Mi 
Sinram  particularly  emphasized  the  fact  that  few  men,  not. 
actively  identified  with  the  gear  industry  appreciate  fully  the 
importance  of  the  gear  manufacturers'  product  in  the  war  pro- 
gram. Gears  are  required  in  practically  every  device  necessary 
for  waging  war.  Ships  and  submarines,  guns,  airplanes, 
trucks,  tanks,  are  only  a  few  examples  of  the  implements  of 
war  and  the  accessories  in  the  conduct  of  the  war  where  gears 
are  used  to  a  large  extent.  In  addition,  gears  are  used  in  prac- 
tically all  the  devices  of  peaceful  endeavor  that  at  this  time 
are  turned  into  uses  supplementary  to  the  conduct  of  the  war, 
such  as  farm  tractors,  cranes,  steam  shovels,  motors,  etc. 

The  important  items  in  the  manufacture  of  gears  were 
further  emphasized.  The  production  of  gears  is  a  technical 
and  highly  specialized  business,  and  to  conduct  it  efficiently  a 
personnel  of  highly  technical  and  mechanical  ability  is  re- 
quired. Many  phases  of  gear  production  also  demand  skilled 
workers  to  an  extent  not  required  by  the  average  metal- 
working  industry. 

Attention  was  then  given  to  the  two  important  phases  of 
the  work  of  the  association — cooperation  and  standardization. 
Cooperation  is  now  demanded  as  never  before  between  those 
operating  in  the  same  field,  if  they  are  to  serve  the  common 
good  in  the  most  effective  way.  Standardization  is  equally 
important  in  the  interest  of  production  and  economy.  The 
association's  program  for  standardization  of  gearing  is  grad- 
ually taking  shape,  and  is  recognized  as  one  of  the  most  im- 
portant questions  relating  to  the  future  of  the  gear  industry. 
Uniformity  of  business  practice  is  also  being  inaugurated,  and 
what  might  be  called  "commercial  standardization"  is  receiv- 
ing consideration,  one  of  the  questions  in  this  direction  re- 
lating to  standard  specifications. 

Report  of  Committees 

A  number  of  committees  presented  reports.  Of  these,  the 
most  interesting  one,  from  a  technical  and  mechanical  point 
of  view,  is  the  report  of  the  Standardization  Committee,  of 
which  B.  F.  Waterman,  of  the  Brown  &  Sharpe  Mfg.  Co., 
Providence,  R.  I.,  is  chairman.  The  subject  of  standardization 
has  been  considered  for  some  time  by  the  association,  and  a 
committee  was  appointed  at  a  previous  meeting  to  carry  on 
this  work.  This  committee,  in  turn,  established  subcommittees 
for  different  types  of  gearing  and  different  phases  of  the  gear 
manufacturing  business.  To  each  chairman  of  these  sub- 
committees has  been  outlined  the  subjects  that  are  considered 
most  important  in  connection  with  the  standardization  work. 
and  a  brief  summary  of  the  report  is  given  in  the  following: 

Bevel  Gearing — (1)  The  design  of  gears  with  an  idea  of 
producing  rules  and  formulas  whereby  all  gear  manufacturers 
may  produce  approximately  the  same  product.  (2)  Formulas 
for  the  strength  of  gear  teeth  and  the  relation  of  strength  to 
wear.  (3)  The  adoption  of  a  standard  long  addendum  for 
straight-tooth  bevel  gears,  and  the  modification  of  addendum 
and  dedendum  to  agree  with  the  correct  or  normal  pitch,  as  la 
practiced  in  helical  spur  gears.  (4)  A  standard  specification 
sheet  for  use  in  making  contracts  and  placing  orders. 

Spur  Gearing — (1)  Rules  and  formulas  for  the  design  where- 
by different  manufacturers  may  produce  approximately  the 
same  product  for  the  same  purpose.     (2)    Formulas   for  the 


gth  of  spu  gtb  to 

wear.      (8)    A   standard  .    making 

contracts  and  plant.. 
Worm  and  Spiral  G  (\>  Rule  r  the 

i    Of    worm  gears    to    pr  Uniformity    Ol 

product.      (2)    Formulas    for   tin;   strength  and 

for   ti,  in   of  strength   to   wear.     I  itlon 

in    making    contra 
Whereby  bOtb  customer  and  maker   will   kn 
to  in   produced. 
Composition  Gearing     (1)  Standard  methods  or  constnu 

as    advised    by    manufacturers    ot    tins    typ. 

Standard  methods  of  handling  tin-  material  to  prerent  ab- 
sorption  of  moisture.      (3)    formulas   for 
kinds  of  materials  used  in  this  t  ring.     (4 

Of  cutting  and  the  speeds  and  lible.      (5)   Tabula- 

tions of  successful  drives,  giving  full  details  as  to  life, 
(both    full   and    Intermittent)  (6)    A    standard 

specification  sheet  for  use  in  making  contracts  and  placing 
orders. 

Hardening  and  Heat-tn  >  \>  Depth  of  case  and  its  re- 

lation to  pitch  and  service.  (2)  Materials  and  treatments 
suitable  for  different  services.  (3)  Standardization  of  sclero- 
scope  and  Brinell  readings. 

Herringbone  Gearing —  (1)  Formulas  whereby  standardiza- 
tion of  design  may  be  made  possible.  (2)  Formulas  for 
strength  and  for  the  relation  of  strength  to  wear.  (3)  Tabula- 
tion of  successful  designs,  giving  complete  details  as  to  load, 
speed,  life,  etc.  (4)  A  specification  sheet  for  use  in  making 
contracts  and  placing  orders. 

sprockets — (1)  Formulas  that  will  produce  uniform  designs, 
including  uniformity  as  regards  hubs,  arms,  rims,  etc. 
The  heat-treatment  of  small  sprockets.      (3)    A  tabulati 
the  strength   of  various   kinds   of   chains   with   safe   working 
speeds,  these  data  to  be  obtained  from  chain  manufacturers. 

In  conclusion,  the  standardization  committee  recommended 
that  the  things  more  easily  standardized   should  be  ha: 
first  and  the  more  difficult  things  saved   until   further  expe- 
rience had  been  gained  in  this  work. 

Reports  were  also  submitted  by  committees  working  on  rules 
for  a  standard  set  of  specifications  for  gearing  and  by  the 
committee  on  commercial  questions  and  considerations  relat- 
ing to  the  gear  manufacturing  industry. 

Papers  Read  at  Convention 

The  address  of  the  greatest  importance  at  the  convention 
was  that  by  Charles  A.  Otis,  chief  of  the  Resources  and  Con- 
version Section  of  the  War  Industries  Board,  who  spoke  on 
"The  Adjustment  of  the  Industries  to  War  Work."  A  brief 
abstract  of  this  paper  is  given  on  page  1' 

An  address  entitled  "What  is  the  Possibility  of  Women  Be- 
coming a   Permanent  Factor  in  the  Gear  Industry?"  was  pre- 
sented by  W.  H.  Diefendorf  of  the  New  Process  Gear  Corpora- 
tion.  Syracuse,   X.   Y.     In   this  address   Mr.    Diefendorf  I 
attention  to  the  fact  that  women  are  now  being  employed,  not 
only   on   the   lighter  operations   in  machine  shops,  but  also  on 
heavy  work  such  as  the  milling  of  engine  bases  and  on  .  ■ 
portions  of  the  engine  assembly,  the  work  in  this  case  requir- 
ing  the  use  of  chain  hoists  and  the  aid  and   gulden 
overseers  ami  assistants.     In  vie* 

that  women  operators  can  be  used  on  the  heavier  as  well  as  on 
the  lighter  varieties  of  gear  work,  although   ti.  :    field 

for  female  help  is  in  connection  with  the  blanking  and  cutting 
of  small  gears  on  a  piecework  basis.  Women  also  make 
excellent  inspectors  in  the  i;ear  industries,  their  delicate  touch 
being  more  sensitive  than  that  of  a  man.  which  aids  them  in 
detecting  Imperfections  when  giving  gears  rolling  tests.  This 
ability,  coupled  with  their  quick  eyes  and  nimble  fingers,  gives 
them  an  advantage  in  gaging  and  visually  inspecting  finished 
parts.  .Mr.  Diefendorf  expressed  the  opinion  that  women  will 
remain  in  many  industries  after  the  war  in  which  they  have 
not  been  formerly  employed,  and  also  indicated  as  his  opinion 
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that  women  were  especially  Buited  In  the  rear  manufacturing 
Industry    and    thai    gear    manufacturers   generally   ought    to 
emploj  them  In  the  present  emergency. 
An  address  on  "The  Outlook  of  the  Steel  Supply"  was  given 

by  ('.  B.  Stuaii  Of  the  Central  Sleel  CO.,  Massillon,  Ohio.  \i 
tent  ion  was  called  to  the  two  faelors  responsible  for  the  short- 
age of  .steel.  The  first  and  most  Important  one  is  coal,  whieh 
limits  the  steel  supply.  As  it  takes  approximately  lour  tons 
Of  eoal  to  produce  one  ton  of  steel,  it  is  clear  why  the  coal 
production  is  so  vitally  Important.  As  an  example,  it  was 
mentioned  that  in  the  defense  of  Verdun  two  million  tons  of 
steel  were  tired  a!  the  enemy,  requiring  in  its  manufacture 
nine  million  tons  of  coal.  The  second  great  factor  is  trans- 
portation. The  transportation  of  coal  is  the  greatest  single 
item  of  transportation  in  the  United  States.  The  moving  of 
the  entire  cotton  crop  of  the  United  States  is  equivalent  only 
to  the  amount  of  coal  moved  in  thirty-two  hours.  The  moving 
of  the  entire  wheat  crop  is  equivalent  only  to  the  movement  of 
coal  that  takes  place  in  eight  days.  The  steel  supply  is  ex- 
tremely short,  and  it  will  hardly  be  possible  to  produce  the 
amount  of  steel  required  for  the  absolute  war  necessities; 
hence,  every  non-essential  business  using  steel  must,  within 
the  near  future,  be  eliminated,  and  must  turn  into  other 
channels  of  production.  Drastic  action  is  required  in  this 
respect,  and  the  Government  must  handle  the  situation  firmly. 
The  speaker  also  called  attention  to  the  method  of  handling 
foreign  labor  that  had  been  inaugurated  by  the  Central  Steel 
Co.,  and  their  efforts  toward  Americanization  and  toward  the 
improvement  of  the  living  conditions  of  their  workmen. 

An  address  on  "Trade  Acceptances"  was  read  by  C.  E. 
Crofoot  of  the  Crofoot  Gear  Works,  Boston,  Mass.,  in  which 
he  strongly  advocated  the  introduction  of  this  business  auxili- 
ary in  the  general  commercial  practice  of  the  manufacturers 
in  the  United  States. 

Social  Side  of  Convention 

The  convention  was  marked  by  a  most  unusual  spirit  of 
good  fellowship,  many  of  the  members  expressing  themselves 
as  surprised  to  see  competitors  meet  in  such  a  cooperative  and 
friendly  spirit.  On  the  evening  of  September  19  the  Brown- 
Lipe-Chapin  Co.  and  the  Brown-Lipe  Gear  Co.,  both  of  Syra- 
cuse, N.  Y.,  gave  a  dinner  to  the  association,  and  on  the 
evening  of  September  20  an  informal  dinner  was  held  by  the 
association  members  themselves.  A  luncheon  was  served  the 
same  day  to  the  members  at  the  works  of  the  New  Process 
Gear  Corporation,  and  after  the  luncheon  the  afternoon  was 
spent  in  the  inspection  of  the  works  of  this  company  as  well 
as  those  of  the  Brown-Lipe-Chapin  Co. 

ADJUSTMENT  OF  THE  INDUSTRIES  TO 
WAR  WORK1 

BY  CHARLES  A.   OTIS 

Chief  of  Resources  and  Conversion  Section  of  the  War  Industries 
Board,  Washington,  D.  C. 

The  work  of  the  Resources  and  Conversion  Section  of  the 
War  Industries  Board  consists  in  adjusting  the  industries,  as 
far  as  possible,  to  the  war  situation,  and  the  section  may  be 
considered  as  representing  the  business  interests  of  the  country 
in  their  relation  to  the  Government.  The  section  was  created 
some  months  ago  under  a  plan  approved  by  the  War  Industries 
Board,  which  divided  the  country  into  twenty  regions,  each  re- 
gion having  a  representative  called  a  regional  advisor.  The 
appointment  of  this  advisor  was  made  upon  the  representation 
of  the  business  organizations  in  the  region.  The  object  of  the 
whole  system  is  to  make  it  possible  for  the  industries  to  co- 
operate in  their  efforts  to  help  win  the  war  and  in  maintaining 
their  own  industrial  and  commercial  existence  inasfar  as  this 
is  possible  under  the  war  conditions. 

With  the  enormous  increased  program  of  the  Army,  the 
shortage  of  one  of  our  most  important  materials — steel — is  a 
factor  that  must  be  given  serious  consideration.  From  all 
reasonable  and  conservative  estimates,  the  steel  situation  is 
such  that  all  available  steel  will  be  consumed  in  the  production 
of  materials  for  war  purposes — much   of  it  directly  and  the 
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tion, at  Syracuse,  New  York,  September  20,   1918. 


remainder  indirectly,    in  view  of  this,  it  is  absolutely  oj 
arj    that   everyone  Immediately  curtails  the  use  ol   steel  In 

every  direction  which  does  not  pertain  to  the  war  program. 
EnOrmOUS   amounts   of   steel    are    necessary    to   maintain    lie- 

transportation  system     One-third  of  the  total  amount  of  steel 

produced  is  required  for  the  railroads  alone;  one-eighth  is 
required  for  the  completion  Of  the  shipping  program;  and  from 
one  sixth  to  one-fourth  for  the  making  of  shells.  Hence,  COD 
Slderabl]  more  than  one  half  the  total  st eel-proilucing  capacity 
of  the  nation  is  used  in  these  three  directions  alone.  With 
the  enormous  tonnages  required  in  the  building  of  machinery, 
trucks,  buildings  for  war  purposes,  cantonments,  docks,  and 
for  the  making  of  guns  and  ordnance  of  all  kinds,  it  is  evident 
that  there  will  be  nothing  whatever  to  spare  for  purposes  that 
are  not  absolutely  essential  at  the  present  time.  All  depart- 
ments of  the  Government  are  making  every  effort  to  work  in 
the  closest  harmony  with  the  manufacturers  in  the  conserva- 
tion of  steel,  and  the  regional  advisors  and  other  governmental 
agencies  in  the  various  sections  of  the  country  can  be  very 
helpful,  both  to  the  manufacturers  and  to  the  Government,  in 
regard  to  the  conservation  of  steel. 

The  regional  advisor  brings  to  the  attention  of  the  Ordnance 
Department  all  the  facilities  for  manufacturing  that  are  re- 
ported through  the  business  organizations  with  which  he  is  in 
touch.  The  requirements  of  the  Ordnance  Department,  in 
turn,  are  submitted  to  the  Resources  and  Conversion  Section 
and  transmitted  to  the  regional  advisors  so  that,  in  this  way, 
the  manufacturer  who  can  make  a  bid  for  war  work  may  be 
placed  in  touch  with  the  department  that  requires  work  done. 

There  are  many  cases  where  small  manufacturing  plants 
have  felt  that  they  should  have  had  part  of  an  order,  but  it  is 
evident  that  most  orders  can  be  placed  with  a  view  to  more 
prompt  delivery  with  someone  who  is  already  engaged  in 
making  the  product  required,  and  it  would  be  unwise  to  make 
an  effort  to  develop  another  factory  for  the  making  of  a  pro- 
duct already  obtainable  from  an  experienced  organization. 
This,  at  least,  is  true  when  speed  is  an  important  consideration. 
In  the  manufacture  of  articles  where  there  is  already  an  ample 
supply,  there  is,  however,  no  reason  why  new  resources  should 
not  be  used,  and  the  policy  is  that  all  of  the  existing  resources 
and  manufacturing  plants  shall  be  taken  advantage  of,  as  far 
as  possible,  before  additions  are  made  to  existing  plants. 

It  is  evident  that,  under  the  great  pressure  that  has  devel- 
oped, the  larger  institutions  of  the  country  have  been  able  to 
handle  the  business  more  rapidly,  and  it  was,  therefore,  easier 
and  wiser  to  take  advantage  of  these  large  organizations.  Now, 
however,  the  time  has  come  when  manufacturers  having 
smaller  plants  may  also  be  called  upon  for  direct  contracts. 
In  this  connection  it  is  important  that  the  smaller  concerns  in 
various  localities  cooperate.  Any  manufacturer  knows  that  it 
is  not  practicable  to  place  an  order  for  one  hundred  parts 
among  a  great  many  concerns,  as  their  overhead  would  take 
away  any  possible  profit,  and  the  problem  of  inspection  would 
be  very  difficult.  However,  if  a  group  of  manufacturers  com- 
bined to  turn  out  an  article,  taking  the  responsibility  of  the 
contract  as  an  organization,  the  impracticable  features  might 
disappear.  This  method  of  combination  is  all  the  more  im- 
portant as  in  almost  every  small  organization  or  machine  shdp 
there  is  a  very  practical  man  at  the  head,  and  in  many  cases 
the  quickest  developments  have  come  through  a  combination 
of  two  or  more  smaller  concerns. 

It  is  therefore  suggested  as  a  wise  move  to  establish  a 
committee  of  practical  mechanical  men  in  every  town  that  has 
enough  industries  to  warrant  such  a  committee,  and  to  have 
this  committee  prepare  a  survey  and  recommend  to  the  fac- 
tories what  they  can  do  in  combination.  There  are  many  in- 
stances where  larger  concerns  have  been  greatly  assisted  by 
suggestions  from  smaller  ones,  and  in  some  cases  the  larger 
firms  have  therefore  practically  absorbed  the  smaller  organiza- 
tions as  a  whole,  still  keeping  them  intact  for  after-the-war 
work.  The  larger  institutions  of  the  country  are  now  being, 
urged  to  do  all  they  can  along  these  lines,  and  it  is  expected 
that  fine  results  will  soon  be  noticed.  It  should  also  be  men- 
tioned that  the  mechanical  and  other  engineering  societies 
of  the  country  have  offered  their  services  in  every  region  for 
assistance  and  advice  in  this  work. 
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NEW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD   OF   NEW   AMERICAN    METAL- WORKING    MACHINERY 


The  New  Tool  descriptions  in  Machinery  are  restricted  to  the  special   field   the  journal   covers -machine   tool*   and    ■flOOMOilM  and 
otlier  machine  shop  equipment.     The  editorial   policy   is   to  describe   the   machine   or   accessory  so  as  e  technical  reader  a 

definite  idea  of  the  design,  construction,  and  function  of  the  machine,  of  the  mechanical   principles   involved,   and   of  its   application 


Tracey   Tool-room    Specialties.     < :.    II.   Traces    Co.,    L61    Summer 

St.,   Boston,   Mass 163 

Blair  Thread  Gage  Machines.     Blair  Tool  &  Machine  Works,  Inc., 

615-521    Greenwich   St.,    New    York   City 

Electric  Heat-treating  Furnace.     Electric  Furnace  Co.,  Alliance, 

(  >hio     '.  .  .    1C8 

Automatic   Electrical   Screwdriver  and  Airplane   Drill.     George   C 

McKay,   4247  Greenlee  Ave.,  Cincinnati,   Ohio 

Electro-stylograph    Electrical    Etching    Machine.      Electro-Stylo- 

Kiaph  Co.,  Metropolitan  Tower,  New  York  City 1G8 

Southwark     Four-ram     Hydraulic     Flanging     Press.       Southwark 

Foundry  &  Machine  Co.,   Philadelphia,   Pa 1C9 

Sebastian     Engine     Lathe.       Sebastian     Lathe     Co.,     Cincinnati, 

Ohio    1 69 

H.    P.    Grinding    Wheel    Truing    Tool.      II.    P.    Co.,    45-47    E3,    Port 

St.,    Detroit,    Mich 170 


General   Electric  "Safety  First"  Induction   Motor  Pedestal*.    <•■ 

i  Electric  Co.,  Schenectady,  N     I  ..170 

Production  Shell  Chuck.     Production  Appliances  Co.,   14 

ferson    I  III .171 

Garvin    Duplex    Milling    Machine.      Garvin    M 

a  nd   Varlck  StS  ,   .New   York  City 

General     Electric     Remote    Control     Starter    for    Small     Induction 

Motors.    General  Electric  Co.,  Sch  17: 

Moline   Boss   Facing    Machine.     Molll 

Southwark     Sixty-ton     Forcing     Press.       Southwark     Foundry    & 

Machine  Co.,  Philadelphia,  Pa 172 

Wilmarth  &   Morman   Universal  Grinding   Machine.      Wllmarth  St 

Morman  Co.,   1180  Monro,-  Ave.,   X.   \V  .  ■  .173 

Blevney   "Type   A"   Tube    Polishing    Machine.  ;ne 

Co.,  Greenfield,  Mass 174 


TRACEY  TOOL-ROOM  SPECIALTIES 


IN  order  to  facilitate  certain 
tool-room  and  manufacturing 
operations,  the  C.  H.  Tracey 
Co.,  161  Summer  St.,  Boston, 
Mass.,  is  now  building  a  machine 
for  testing  the  lead  of  lead-screws, 
a  thread  milling  attachment  for 
lathes,  and  a  universal  angle  fix- 
ture. Patents  have  been  applied  for  on  each  of  these  special- 
ties. From  the  following  description  and  illustrations  the 
reader  will  obtain  full  information  concerning  the  features  of 
each  of  these  tools. 

Lea  Lead-screw  Testing  Machine 

The  lead-testing  machine  shown  in  Fig.  1  has  been  developed 
by  Charles  Lea  and  is  being  placed  on  the  market  by  the 
Charles  H.  Tracey  Co.  It  has  been  developed  for  the  particular 
purpose  of  testing  the  lead  of  lead-screws  of  any  pitch  or 
length,  and  of  any  diameter  up  to  3  inches.  By  means  of 
special  attachments,  lead-screws  of  any  diameter  may  be  accu- 
rately tested.  Briefly,  this  testing  machine  consists  of  two 
accurately  finished  3/4-inch  steel  bars,  supported  in  brackets 
at  each  end  and  provided  with  a  sliding  carriage,  having  a 
secondary  floating  carriage  mounted  on  ball  bearings.  By 
means  of  an  accurately  ground  plunger  which  drops  into  the 
thread  groove,  the  secondary  carriage  is  held  so  that  a  microm- 
eter reading  can  be  taken.  Under  the  end  brackets  that  hold 
the  two  steel  rods  are  V-blocks,  and  beneath  these  are  bronze 
clamps  that  locate  the  lead-screw  and  hold  it  firmly  up  into 
the  V-blocks. 

Mounted  on  the  inner  face  of  the  left-hand  end  bracket  there 
is  a  stop,  and  on  the  left-hand  end  of  the  sliding  carriage  there 
is  a  similar   stop.     In    testing   a   lead-screw,    the   carriage    is 


This  article  describes  a  machine  for  testing  the 
lead  of  leadrscrews  of  any  length  or  pitch,  and  of 
any  diameter  up  to  8  inches;  there  are  also  described 
a  thread  milling  attachment  for  use  on  engine  lathes 
and  a  universal  angle  fixture.  These  tools  will  prove 
of  interest  to  those  engaged  in  handling  tool-room 
work  or  in  the  performance  of  certain  classes  of  pre- 
cision manufacturing  operations  where  these  types 
of  tools  are  employed. 


brought  toward  the  left  so  that  the 
two  stops  are  in  contact.  Then 
by  adjusting  the  secondary  float- 
ing carriage,  the  plunger  is 
dropped  into  the  nearest  thread 
groove,  which,  of  course,  holds  the 
secondary  carriage  against  move- 
ment. Then  by  means  of  the 
micrometer  head  at  the  right,  pressure  is  brought  on  the 
plunger  of  the  dial  indicator  located  on  the  secondary  car- 
riage until  the  dial  indicator  reads  zero,  and  at  this  point 
the  reading  is  taken  to  0.0001  inch  of  the  micrometer  gradu- 
ated wheel.  Without  changing  the  location  of  the  main  car- 
riage, the  secondary  carriage  is  next  moved  so  that  the  plunger 
may  drop  into  the  next  thread  groove,  and  the  reading  is 
similarly  taken.  Thus  by  moving  the  plunger  from  thread  to 
thread  and  taking  readings  at  each  thread,  the  accuracy  of  the 
lead-screw  can  be  determined. 

In  using  this  lead-testing  machine  in  connection  with  dis- 
tance blocks,  Johansson  blocks  or  other  precision  distance 
blocks  may  be  used,  and  the  reading  is  first  taken  with  the 
stops  in  conjunction.  Next,  the  blocks  to  make  up  any  de- 
sired distance  are  placed  between  the  stops,  and  a  reading  is 
taken,  thus  giving  the  accuracy  of  the  lead  over  any  desired 
length.  If  desired,  special  distance  blocks  will  be  furnished 
with  the  lead-testing  machine,  and  those  recommended  are 
two  6-inch  blocks  and  one  3-inch  block.  While  the  read- 
ings are  being  taken,  the  carriage  is  positively  locked  with 
a  knurled  set-screw.  The  bearing  surfaces  between  the  car- 
riage and  the  secondary  carriage  are  hardened  and  ground. 
With  each  machine  a  set  of  throe  plungers  is  supplied  for 
testing  Acme  threads.  Plungers  tor  any  style  thread  can  be 
furnished  as  extra  equipment. 


Fig.  1.    Machine  developed  for  C.  H.  Tracey  Co.  by  Charles  Lea  for  testing  Lead  of  Load-screws 
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Becketl  Thread  Milling  a.ttaohmen1 
Another  recent  producl  of  the  Charles  11. 
Trace;  Co.  is  a  thread  milling  attachment 
thai  is  shown  in  Figs.  2  ami  3.  This  at 
tachment  was  designed  by  John  R,  Beckett 
and  is.  Intended  tor  use  on  an)  lathe  which 

is  provided  with  B  lead  screw.  It  is  at- 
tached On  the  cross  slide,  being  located  ill 
the  toolpost  slot  by  means  of  a  steel  tongue 
from  which  there  extend  two  studs,  fitted 
with  clamping  nuts.  As  the  thread  lead  is 
Obtained  from  the  lead  screw  from  which 
the  attachment  is  used,  it  is  possible  to  get 
any  pitch  of  thread  from  the  gearing  of  the 
lathe.  This  attachment  is  provided  for 
taking  any  of  the  standard  thread  milling 
cutters  regardless  of  the  pitch.  The  thread 
milling  cutter  is  motor-driven  from  a 
1/4-horsepower    motor    that     is    a     part    of 
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Fig.   3.     Cross-sectional  View  showing  Design  of  Cutter-spindle  Bearing  on  Beckott  Thread 

Milling  Attachment 


the    attachment. 

Referring  to  the  illustrations,  it  will  be  seen  that  the  motor 
shaft  is  furnished  with  a  small  pinion  that  meshes  with  a 
large  gear  on  the  auxiliary  shaft  that  runs  parallel  to  the 
motor  shaft.  On  the  opposite  end  of  the  auxiliary  shaft  there 
is  a  gear  connection  to  a  secondary  driving  shaft,  and  at  the 
outer  end  of  this  secondary  shaft  is  a  hardened  steel  worm. 
This  steel  worm  meshes  with 
a  phosphor-bronze  worm- 
wheel  that  drives  the  cutter- 
spindle,  which,  it  will  be  seen, 
is  at  right  angle  to  the  sec- 
ondary  and   auxiliary   shafts. 

Features  of  the  construc- 
tion of  the  cutter-spindle  and 
its  bearings  may  be  clearly 
seen  in  Fig.  3.  The  bearing 
is  provided  with  a  double 
taper,  being  5  degrees  at  one 
section  and  45  degrees  at  the 
outer  end.  Where  the  end 
thrust  is  taken  at  the  oppo- 
site end  of  the  spindle,  the 
bearing  is  provided  with  a 
slanted  take-up  sleeve.  By 
means  of  three  closing-in 
screws,  it  is  possible  to  ad- 
just the  straight  bearing,  and 
at  the  same  time  retain  the 
alignment  perfectly.  The  end 
thrust  is  taken  care  of  by 
means  of  a  thrust  washer  and 
split  lock-nut  that  may  be  drawn  tight  at  any  point  and  held 
positively  in  place.  A  small  grease  cup  located  directly  over 
the  worm-shaft  provides  oiling  facilities  for  the  worm  and 
worm-wheel  as  well  as  the  cutter-shaft  bearings.  It  will  be 
noticed  from  Fig.  2  that  the  cutter-spindle  may  be  swiveled 
any  number  of  degrees  to  the  right  or  left  of  the  vertical 


Fig.   4.     Universal  Angle   Fixture   developed  for  C.   H.   Tracey  Co.   by 
John  R.  Beckett 


Fig,  2.    Thread  Milling  Attachment  for  Lathes  developed  for  C.  H.  Tracey 
Co.   by  John  R.   Beckett 


plane,  to  provide  for  the  cutting  of  any  helix  angle.  It  may, 
if  desired,  be  swiveled  90  degrees  so  as  to  cut  a  keyway  or 
spline  in  a  shaft,  and  in  each  of  these  cases  it  is  necessary  to 
hold  the  shaft  from  rotation.  Graduations  and  a  vernier  are 
provided,  so  that  the  cutter-head  may  be  accurately  set  to 
any  desired  angle  in  degrees  and  minutes.  The  cutting  point 
is  always  maintained  in  the  same  plane  as  the  lathe  centers. 

With  this  attachment,  any 
lathe  may  be  easily  converted 
into  a  thread  milling  ma- 
chine, the  accuracy  of  the 
work  produced  depending 
upon  that  of  the  lead-screw 
of  the  lathe.  As  to  capacity, 
any  length  or  diameter  that 
may  be  handled  on  the  lathe 
can  be  thread-milled  with  this 
equipment.  A  particularly  use- 
ful field  for  this  attachment 
is  in  the  threading  of  taps. 
By  providing  the  lathe  with 
a  relieving  attachment  in  ad- 
dition to  the  thread  milling 
attachment,  the  taps  may  be 
threaded  and  relieved  simul- 
taneously. In  the  making  of 
thread  gages,  this  is  a  par- 
ticularly valuable  attachment, 
because  the  thread  may  be 
milled,  and  after  hardening, 
by  substituting  an  emery 
wheel  in  place  of  the  thread 
milling  cutter,  the  thread  may  be  ground  on  the  same  machine 
on  which  it  was  cut.  For  the  grinding  operation  it  is  neces- 
sary, of  course,  to  disconnect  the  gearing  from  the  cutter- 
spindle  and  substitute  a  grinding  wheel  and  a  driving  pulley 
to  provide  the  proper  grinding  speed  for  the  wheel.  This  at- 
tachment is  also  being  built  in  a  larger  size  for  handling  ex- 
tremely heavy  work. 

Beckett  Universal  Angle  Fixture 

One  of  the  latest  products  of  the  Charles  H.  Tracey  Co.  is 
the  Beckett  universal  angle  fixture,  which  was  designed  by 
John  R.  Beckett  for  the  Charles  H.  Tracey  Co.  This  fixture 
is  intended  for  use  on  tool-room  and  manufacturing  opera- 
tions that  are  performed  on  the  milling  machine,  shaper,  drill- 
ing machine,  or  surface  grinder.  Its  use  also  facilitates  laying 
out  and  inspecting  work  on  the  surface  plate.  In  this  connec- 
tion attention  is  called  to  the  fact  that  the  fixture  is  particu- 
larly adapted  for  sine  bar  measuring  operations.  In  many 
shops  where  work  is  blocked  up,  and  special  makeshift  fixtures 
are  used  for  obtaining  angular  settings  for  the  work,  par- 
ticularly compound  angular  settings,  this  universal  angle  fix- 
ture will  be  appreciated. 

In  designing  this  tool,  Mr.  Beckett  had  two  principal  points 
in  mind;  one  was  to  keep  the  overhang  as  low  as  possible  and 
the  other  was  to  provide  means  for  clamping  the  angle  fixture 
so  that  settings  would  not  be  distorted.    The  fixture  was  also 
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St.,  New  York  City,  is  manufacturing  a  line 
of  machines  which  are  Hhown  in  th<;  illus- 
t  rat  ions  *C4  -ompany  lug  the:  following  At 

t ion  mpletc  lit.  a  thread 

gage  grinding  machine  shown  in  KigB.  1  and 
2,  a  thread  lead  testing  machine  which  li 
siiown  meaanrlnf  internal  and  external 
thread  rely;  and 

a  pit<h  diameter  measuring  machine  which 
is  illustrated  in  Fig  7  ThflOfl  machines 
were  designed  and  built  onder  thfl  personal 
supervision  of  Charles  Hardy,  general  man- 
ager, and  J  H.  Wllhelm,  chief  engin- 
thfl  Blair  Tool  &  Machine  Works. 

Thread  Oave  Grinding  Machine 


L  shows  a  complete  rlew  of  the  t 
Fig.  5.    Features  of  Design  of  Beckett  Universal  Angle  Fixture  shown  in  Fig.  4  grinding     machine,     together     with     the 

designed   so   that  settings   over   a   range   of   180   degrees   are      overhead  works  which  are  required  for  driving  it.     In  coi 
provided  for  the  table.     In  making  the  different  settings  on      tion  with  the  following  description,  however,  a  better  idea  of 
the  angle  fixture,  no  working  surfaces  are  exposed,  and  It  is      features  of  the  design  will  be  gathered  by  referring  to  Fig.  2. 


impossible  for  dirt  or  chips 
to  find  lodgement  between  the 
accurately  scraped  working 
surfaces.  The  fixture  is  in- 
tended to  be  clamped  with 
two  bolts  to  the  table  of  the 
milling  machine,  or  other  sur- 
face upon  which  it  is  to  be 
used.  It  will  be  noticed  from 
Pig.  4  that  the  base  is  grad- 
uated, and  is  provided  with  a 
double  vernier,  so"  that  any 
setting  throughout  the  360 
degrees  may  be  obtained  ac- 
curately in  degrees  and  min- 
utes. By  means  of  a  geared 
nut  and  a  pinion  wrench,  the 
fixture  may  be  locked  securely 
at  any  desired  angle.  Spe- 
cial attention  is  called  to 
the  fact  that  this  locking  is 
done  by  this  one  movement. 
For  obtaining  inclinations 
on  the  fixture  for  various 
horizontal  angles  within  a 
range  of  180  degrees,  a  pinion 
wrench  and  gear  are  pro- 
vided; and  a  graduation  and 
a  double  vernier  make  it  easy 
to  set  the  fixture  to  any  de- 
sired angle  in  degrees  and 
minutes.  Special  attention  is 
called  to  the  method  by  which 


Fig.    1. 


Thread   Gage    Grinding   Machine   built   by   Blair   Tool   &   Machine 
Works,  showing  Arrangement  of  Countershaft 


which  shows  a  view  of  this 
machine  with  the  belts  re- 
moved from  the  driving 
pulleys.  To  provide  for  ro- 
tating the  work  and  tra 
ing  the  grinding  a 
the  work,  power  is  transmit- 
ted from  a  pulley  .1  through 
a  worm  and  worm-wheel, 
which  serves  the  double  pur- 
pose of  giving  the  desired 
speed  reduction,  and  at  the 
same  time  affording  a  par- 
ticularly smooth  transmis- 
sion. It  will  be  seen  that  the 
thread  gage  B  which  is  to  he 
ground  is  carried  be: 
centers,  and  as  the  work  ro- 
tates, grinding  wheel 
traversed  along  it  at  exactly 
the  required  rate  to  give  the 
proper  lead  to  the  thread. 
The  carriage  which  supports 
the  grinding  wheel  head 
slides  on  ways  on  the  bed  of 
the  machine,  and  this  move- 
ment of  the  carriage  is  con- 
trolled by  a.  master  screw 
(the  end  of  which  can  be 
seen  at  D)  which  has  exactly 
the  same  pitch  as  thfl  thread 
which  is  being  ground.  An 
arm  on  the   back   of  th- 


this  angle  fixture  is  clamped  for  different  settings  without 
distorting  the  setting.  The  spindle  upon  which  the  table 
swivels  is  provided  with  double  reverse  tapered  ends,  as  may 
be  seen  in  Fig.  5,  and  the  clamping  action  draws  these  tapers 
together,  thereby  clamping  the  fixture.  Throughout,  this  fix- 
ture is  said  to  be  very  accurately  made  and  intended  for  the 
finest  of  tool  and  production  work.  The  flat  surfaces  are 
accurately  scraped  and  the  adjusting  surfaces  on  the  clamp- 
ing spindle  are  hardened  and  ground.  This  fixture  is  made  in 
three  sizes,  5  by  8  inches,  8  by  12  inches,  and  12  by  18  inches, 
these  dimensions  referring  to  the  size  of  the  table. 


riage  carries  a  nut  which  runs  in  mesh  with  this  ma 

screw  to  provide  for  feeding  the  grinding  wheel  along  the  work. 


BLAIR  THREAD  GAGE  MACHINES 

In  this  article  there  are  described  a  thread  gage  grinding 
machine,  a  thread  lead  testing  machine  which  is  adapted  for 
measuring  the  lead  of  either  male  or  female  threaded  work. 
and  a  pitch  diameter  measuring  machine.  It  will  be  apparent 
from  the  illustrations  that  the  lead  testing  and  pitch  diameter 
measuring  machines  are  equipped  with  fluid  gages.  Other  fea- 
tures of  all  of  the  machines  are  fully  illustrated  and  described. 

For  use  in  tool-rooms  engaged  on  the  production  of  thread 
gages,  the  Blair  Tool  &  Machine  Works,  Inc..  515-521  Greenwich 


Fig.    8.     Close   View   of   Thread    Gage   Grinding   Machine    shown    in    Fig.    1 
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Fig.    3.     Arrangement    of    Grinding    Wheel    Spindle    Bearings    and    Head 

111  order  to  adapt  this  machine  for  grinding  tapered  thread 
gages,  there  is  an  attachment  E  secured  to  the  front  of  the 
bed.  It  consists  of  a  bar  that  may  be  set  at  any  desired  angle, 
and  provision  is  made  for  supporting  the  front  of  the  carriage 
on  this  bar,  so  that  as  the  carriage  is  traversed  along  the  bed, 
it  will  be  raised  or  lowered  as  required,  to  cause  the  grinding 
wheel  to  follow  the  taper  angle  on  the  work.  Thread  gages 
ground  on  this  machine  are  supported  between  centers,  and 
to  facilitate  the  changing  of  work,  a  lever  F  is  provided  which 
enables  the  tail-center  to  be  pulled  back  against  a  compression 
spring,  instead  of  depending  upon  a  screw  for  securing  this 
adjustment.  As  a  result,  the  tail-center  may  be  much  more 
quickly  manipulated  than  would  otherwise  be  the  case. 

Grinding  wheel  C,  which  is  employed  to  grind  the  thread 
gage,  is  driven  by  an  endless  fabric  belt  G  that  provides  for 
increasing  the  speed  of  rotation  at  which  the  wheel  runs,  to 
give  the  necessary  peripheral  cutting  speed  for  the  abrasive. 
The  driving  pulley  over  which  belt  G  runs,  and  also  the  pulley 
that  is  driven  from  the  countershaft,  are  supported  on  a  swing- 
ing bracket  connected  to  a  tension  spring,  which  will  be  seen 
at  the  right-hand  side  of  the  cross-slide.  This  spring  provides 
for  maintaining  exactly  the  required  belt  tension. 

The  grinding  wheel  must  be  trued  to  the  exact  form  of  the 
thread  to  be  ground,  and  it  is,  of  course,  absolutely  important 
to  maintain  exactly  the  required  form  for  the  wheel.     This  is 
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Fig. 


4.     Provision    for   supporting   Thread    Gage 
on   Dead    Head    Center   while   grinding 


done  by  means  of  a 
truing  device  pro- 
vided with  two  dia- 
mond points  which 
are  carried  in  the 
holders  shown  at  //. 

It  will  be  apparent 
that  one  diamond 
engages  the  wheel 
at  each  side,  and  by 
swinging  lever  1 
backward  and  for- 
ward, these  dia- 
mond points  move 
across  the  inclined 
faces  of  the  wheel, 
thus  truing  up  the 
wheel  to  exactly  the 
desired  shape.  At  the  back  of  the  truing  device  there  is  a 
small  handwheel  J,  which  operates  a  screw  employed  for 
feeding  the  wheel  into  the  work  as  its  diameter  is  reduced. 

Another  important  adjustment  in  connection  with  this  ma- 
chine is  the  means  provided  for  setting  the  grinding  wheel  to 
correspond  with  the  helix  angle  of  the  thread  which  is  being 
ground.  This  adjustment  is  made  by  means  of  a  graduated  head 
K,  which  turns  a  worm  L  that  runs  in  mesh  with  a  worm-wheel 
segment  secured  to  the  grinding  wheel  spindle  head.  This 
head  is  carried  by  curved  slides  which  have  their  center  "at 
the  center  of  the  grinding  wheel.  As  a  result  of  turning 
head  K,  the  wheel  is  rocked  slightly  about  its  own  center  to 
provide  for  setting  it  to  correspond  with  the  helix  angle  of 
the  threaded  work.  Graduated  handwheel  M  operates  the 
cross-slide  to  provide  for  securing  exactly  the  necessary  ad- 
justment to  obtain  the  required  pitch  diameter  for  the  work. 

Particular  attention  is  called  to  the  fact  that  the  thread 
gage  to  be  ground  is  supported  on  two  dead  centers  and  driven 
by  the  usual  form  of  dog.  The  advantage  of  using  two  dead 
centers  is  that  it  assures  a  practically  uniform  support  for 
the  work  and  avoids  danger  of  wear  in  the  centers  intro- 
ducing inaccuracy  in  the  results  produced  by  the  grinding 
operation.  Reference  to  Fig.  4  will  show  the  construction 
of  the  dead  center  at  the  head  end  of  the  machine.  It  will 
be  apparent  from  this  illustration  that  center  A  is  carried 
by  a  support  B  that  is  secured  to  the  frame  of  the  machine. 
The  lead-screw  which  provides  for  feeding  the  grinding  wheel 
past  the  work  is  bored  out  so  that  it  can  be  slipped  into  place 


Fig.   5.     Blair  Thread   Lead  Testing  Machine   shown   measuring  Lead 
of   Female    Thread    Gage 


Fig.  6.    Same  Machine  shown  in  Fig.  6  but  equipped  for  measuring  Lead 
of   Male  Thread  Gage 
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without  in  any  way  interfering  with  the  dead  center  or  its 
support.  The  tail  of  the  driving  dog  engages  the  rotating  face- 
plate to  provide  for  revolving  the  work  while  it  is  being 
ground. 

Internal  and  External  Thread  Lead  Testing-  Machines 

For  use  in  testing  the  lead  of  female  thread  gages  and  sim- 
ilar work,  the  Blair  Tool  &  Machine  Works,  Inc.,  are  now 
building  a  machine  of  the  type  shown  in  Fig.  5.  It  will  at 
once  be  apparent  that  the  gaging  device  used  on  this  machine 
is  one  of  the  Prestwich  fluid  gages  with  which  readers  of  Ma- 
chinery are  familiar.  This  gage  is  supported  on  a  bracket 
carried  by  horizontal  bar  A,  the  arrangement  being  worked 
out  in  such  a  way  that  the  entire  gage  can  be  pushed  in  a  di- 
rection parallel  to  the  machine  bed,  this  movement  being 
against  the  pressure  exerted  by  a  compression  spring. 

In  using  this  lead-testing  machine,  the  method  of  procedure 
is  briefly  as  follows:  Carried  on  bar  B  there  is  a  steel  stylus 
point  G  which  is  shaped  to  fit  exactly  into  the  thread  on  the 
work.  Pin  D  engages  a  notch  cut  in  bar  B,  and  by  rocking 
bellcrank  E  about  pivot  F,  pressure  is  imparted  to  the  dia- 
phragm of  the  Prestwich  fluid  gage.  "With  point  G  set  in 
position  in  a  thread  of  the  gage,  the  inspector  carefully  notes 
the  level  of  the  liquid  in  the  gage,  and  after  this  has  been 
done,  he  lifts  point  C  out  of  the  thread  and  places  it  in  either 
the  next  thread  or  in  any  convenient  position.  Then  a 
Johansson  gage-block  G  is  selected,  which  is  either  equal  to 
the  lead  of  the  thread  or  to  some  multiple  thereof,  according 
to  whether  the  pin  was  placed  in  the  next  thread  or  several 
threads  along  the  gage.  After  the  Johansson  gage  has  been 
put  in  place,  the  compression  spring  pushes  sliding  bar  A 
back  so  that  it  is  firmly  in  contact  with  the  gage.  It  will 
now  be  apparent  that  if  the  lead  of  the  thread  is  accurate,  the 
distance  which  bar  B  has  been  moved  along  in  order  to  enter 
point  G  into  its  new  position  will  be  exactly  equal  to  the  dis- 
tance that  bar  A  has  been  moved  in  order  to  admit  the 
Johansson  gage-block.  As  a  result,  the  reading  of  the  Prest- 
wich fluid  gage  should  be  exactly  the  same  as  it  was  before. 
In  the  case  of  any  error  in  lead,  however,  the  level  of  the  liquid 

in  the  fluid  gage 
will  be  changed  due 
to  pressure  applied 
by  bellcrank  E, 
which  will  be 
rocked  about  pivot 
F  because  of  the 
changed  position  of 
point  G;  and  the 
graduations  on  the 
fluid  gage  will  then 
indicate  the  amount 
of  error  which  ex- 
ists in  the  lead 
of  the  thread  gage. 
Fig.  6  shows  the 
same  machine  as 
the  one  illustrated 
in  Fig.  5,  with  dif- 
ferent centers  in 
place  to  provide  for 
testing  the  lead  of 
a  male  thread  gage. 
The  method  of  pro- 
cedure is  exactly 
the  same  as  that 
which  has  been  de- 
scribed, except  that 
a  point  carried  by 
the  bellcrank  E  en- 
ters directly  into 
the  thread  on  the 
work,  instead  of  en- 
tering a  notch  cut 
in  the  extension 
,      „    t,     .  _        bar  that  is  required 

Pitch  Diameter  Measuring:  Machine  built  . 

by  Blair  Tool  &  Machine    Works  to    reach    Into    a    ie- 
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Illustration   of    Method   of    Procedure    In   setting    Pitch   DismeUr 
Measuring  Machine 


Fig.  7. 


male  thread  gage,  as  shown  in  Fig.  5.  The  Johansson  block 
is  some  even  multiple  of  the  lead  of  the  thread,  so  that  when 
this  block  is  put  into  place  and  the  point  is  entered  into  its 
new  position  on  the  thread  gage,  the  reading  of  the  fluid  gage 
should  not  be  altered,  if  the  lead  of  the  gage  is  accu 

Pitch  Diameter  Measuring  Machine 

Fig.  7  shows  another  machine  built  by  the  Blair  Tool  & 
Machine  Works,  Inc.,  on  which  the  Prestwich  fluid  gage  Is 
also  employed.  The  present  machine  is  intended  for  Bl 
testing  the  pitch  diameter  of  threaded  work,  but  attention  is 
called  to  the  fact  that  this  is  only  a  comparator  which  affords 
a  rapid  method  of  ascertaining  whether  an  error  exists,  and  if 
so,  how  much  its  magnitude  may  be.  It  will  be  seen  that  the 
thread  gage  which  is  under  test  is  supported  below  by  means 
of  two  accurately  lapped  wires  which  raise  the  gage  from  the 
table,  and  at  the  top  there  is  a  contact  point  with  two  Y-shaped 
projections  which  straddle  a  thread  on  the  work.  In  using  this 
measuring  machine,  the  thread  gage  to  be  tested  is  put  in  place 
as  indicated,  after  which  the  reading  of  the  fluid  gage  is  I 
If  there  is  any  error  in  the  diameter,  this  will  cause  the 
column  of  fluid  in  the  gage  to  assume  a  position  above  or  below 
the  zero  point,  as  the  case  may  be,  thus  indicating  the  amount 
of  error  by  the  graduated  scale  on  the  fluid  gage.  When  so 
desired,  this  machine  may  be  used  for  taking  actual  measure- 
ments of  the  pitch  diameter  by  arranging  a  combination  of 
Johansson  gage-blocks  equal  to  the  pitch  diameter  of  the  work 
and  setting  the  fluid  gage  to  zero  from  these  blocks.  After  a 
setting  has  been  made  in  this  way,  readings  are  taken  from  the 
thread  gages,  with  the  result  that  the  reading  of  the  fluid  gage 
above  or  below  the  normal  position  in  which  it  was  set  by  the 
gage-blocks,  indicates  the  amount  which  the  pitch  diameter  Is 
above  or  below  the  required  size  for  the  work. 

In  conclusion,  attention  is  directed  to  Imk.  S  which  - 
the  method  of  setting  the  pitch  diameter  comparator  for 
measuring  threaded  work  of  a  given  pitch  diameter.  Mention 
has  already  been  made  of  the  fact  that  this  Is  done  by  usinp 
Johansson  gage-blocks  which  are  built  up  to  a  height  equal  to 
the  pitch  diameter  of  the  work.  The  practice  followed  in 
performing  this  part  of  the  operation  is  shown  at  A  In  V 
where  it  will  be  Been  that  a  lapped  wire  is  placed  between  the 
gage-blocks  and  the  60-degree  vee  which  transmits  pressure  to 
the  Prestwich  fluid  gage.  After  adjusting  the  height  of  the 
column  of  the  fluid  gage  to  the  zero  point  for  the  setting  shown 
at  A,  two  lapped  wires  are  placed  under  the  thread  gage,  as 
indicated  at  B  and  one  of  the  threads  of  the  gage  is  passed 
through  the  vee.  Then,  if  the  work  is  accurate,  the  column  of 
liquid  in  the  fluid  gage  should  return  to  the  zero  point,  as  it 
was  for  the  setting  at  A. 
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Electrically  Heated  Annealing  Furnace   installed  in  Plant  of  Otis  Elevator  Co.   by  Electric  Furnace  Co 

ELECTRIC  HEAT-TREATING-  FURNACE 

In  the  accompanying  illustration  is  shown  an  electrically 
heated  annealing  furnace  which  was  built  and  installed  at 
the  plant  of  the  Otis  Elevator  Co.  in  Buffalo,  N.  Y.,  by  the 
Electric  Furnace  Co.,  of  Alliance,  Ohio.  This  is  a  150-kilowatt 
furnace  and  is  known  as  the  "car"  type,  because  the  pieces 
which  are  to  be  annealed  are  loaded  on  a  car,  as  shown  in  the 
illustration,  after  which  the  furnace  door  is  raised  and  this 
car  is  pushed  into  place  and  left  in  the  furnace  during  the 
period  required  to  heat-treat  the  work  to  give  it  the  desired 
physical  properties.  It  will  be  seen  that  the  top  of  the  car 
is  covered  with  firebrick.  This  furnace  has  a  capacity  for 
annealing  1000  pounds  of  steel  castings  per  hour. 

Research  work  conducted  by  metallurgists  and  chemists  has 
shown  the  most  desirable  temperatures  to  employ  for  perform- 
ing the  various  heat-treatments  that  are  applied  to  steel  and 
certain  other  metals.     Almost  every  plant  has  fairly  definite 
knowledge  concerning  the  proper  temperatures  to  employ  in 
heat-treating  their  work  so  that  where  trouble  is  experienced 
it  is  more  often  due  to  difficulty  in  obtaining  and  maintaining 
the  proper  temperature  than  to  any  lack  of  information  con- 
cerning what  is  the  correct  temperature  to  use.     The  great 
advantage  claimed  for  electric  furnaces  which  are  used  for 
the  performance  of  heat-treating  operations  is  that  the  main- 
tenance of  a  uniform  temperature  in  all 
parts  of  the  furnace  is  said  to  be  an  easier 
matter  than  in  the  case  of  furnaces  that 
are  heated  in  other  ways. 


Another   feature   is   that    the   tool 
provides   for   driving   screws   either 
in  or  out  without  having  to  make 
any  changeB  in  the  arrangement  of 
i  he  mechanism.    This  result  is  ac- 
complished   through    the    provision 
of  a  right-hand  and  of  a  left-hand 
spindle,  so  that  the  proper  spindle 
is    used    according    to    whether    a 
screw   is   to  be  driven   in  or  with- 
drawn.    The   bit   does   not   revolve 
until  it  is  placed  in  the  screw  slot, 
and   downward   pressure  is  applied 
to  engage  a  positive  driving  clutch. 
As  the  idle  spindle  does  not  revolve, 
there  is  no  danger  of  its  injuring 
the     operator.      These     tools     are 
adapted  for  such  purposes  as  mak- 
ing ammunition   boxes,   automobile 
bodies,    furniture,    etc.,     in     which 
use   they  are   the   means   of   effect- 
ing  a   substantial   saving  of   labor. 
Fig.  2  shows  a  tool  which  is  styled  an  "airplane  drill,"  owing 
to  the  fact  that  it  was  developed  to  meet  certain  requirements 
in  British  airplane  factories.     The  weight  is  only  3%  pounds, 
and  the  tool  is  said  to  fit  nicely  into  the  hand  so  that  it  is 
convenient  to  operate.     The  capacity  is  for  drilling  holes  in 
brass  or  aluminum  up  to  1/8  inch  in  diameter,  and  holes  may 
be  drilled  in  wood  up  to  1/4  inch  in  diameter.   The  motor  runs 
at  10,000  revolutions  per  minute  and  is  air-cooled  by  a  power- 
ful  fan.     The  chuck   is  screwed   directly   onto   the   armature 
shaft  and  is  mounted  on  ball  bearings.     A  two-pole  type  of 
switch  is  mounted  in  the  handle.    This  drill  may  be  operated 
on  either   alternating-  or   direct-current  circuits   and   is   pro- 
vided with  a  10-foot  connecting  cord.     Both  of  these  machines 
are  made  by  the  Automatic  Electrical  Tool  Co.,  and  they  are 
sold  by  George  C.  McKay,  4247  Greenlee  Ave.,  Cincinnati,  Ohio. 


ELECTRO-STYLOGRAPH  ELECTRICAL 
ETCHING  MACHINE 

The  Electro-Stylograph  Co.,  Metropolitan  Tower,  New  York 
City,  is  now  making  an  apparatus  known  as  the  "electro- 
stylograph,"  which  writes  indelibly  on  metal.  In  addition  to 
its  application  in  marking  tools,  this  equipment  may  be  em- 
ployed to  advantage  for  marking  metallurgical  test  specimens 
and  for  placing  the  passed  or  rejection  marks  on  government 


AUTOMATIC    ELECTRICAL 

SCREWDRIVER  AND 

AIRPLANE  DRILL 

A  feature  of  importance  in  the  design 
of  the  electrically  driven  screwdriver 
shown  in  Fig.  1  is  that  it  is  provided 
with  a  mechanical  automatic  burn-out 
protection  device  which  immediately 
shuts  off  the  current  if  the  tool  becomes 
overloaded,  making  a  burn-out  impossible. 
There  are  no  fuses  to  replace  or  anything 
to  do  after  the  current  is  shut  off,  except 
to  pull  out  the  switch  again  and  start 
the  tool.  The  weight  is  only  five  pounds, 
so  that  the  screwdriver  is  light  enough 
to  be  taken  anywhere  and  still  it  is  power- 
ful enough  to  drive  any  screw  that  could 
be  driven  with  a  hand  brace.  It  is  stated 
that  a  No.  14  screw,  2%  inches  long,  can 
be  driven  into  oak  without  first  drilling 
a  hole  to  receive  it  and  without  danger 
of  burning  out  the  motor  through  over- 
loading. 


Fig. 


1.     Automatic  Electrically  Driven  Screw- 
driver sold  by  George  C.  McKay 


Fig.    2.     Automatic   Electrically   Driven   Air- 
plane Drill  sold  by  George   C.   McKay 


uctooer,  iyi» 


MACHINERY 


169 


work  after  it  has  been  gone  over  by 
inspectors.  For  marking  tools  and 
metallurgical  specimens,  a  particu- 
lar advantage  of  this  method  of 
marking  is  that  it  does  not  set  up 
any  internal  strains  in  the  metal. 
Marking  with  the  electro-stylo- 
graph is  accomplished  by  utilizing 
the  well-known  principle  of  localized 
surface  fusion  produced  by  resist- 
ance to  the  flow  of  electric  current 
of  low  voltage  and  high  amperage 
from  the  stylus  to  the  piece  which 
is  to  be  marked.  The  apparatus  is 
designed  in  such  a  way  that  deli- 
cate control  is  afforded  so  that  the 
writing  may  be  varied  from  a  fine 
hair  line  to  about  1/16  inch  in 
width.  This  control  is  so  effective 
that  even  thin  steel  instruments 
may  be  marked  without  danger  of 
burning.  The  method  of  marking 
is  comparable  to  writing  with  an 
ordinary  pen  or  pencil,  and  the  pro- 
cedure will  be  readily  understood 
by  reference  to   the  accompanying  Electro-stylograph  made 

illustration.  The  amount  of  current  consumed  is  approxi- 
mately the  same  as  that  required  to  operate  an  ordinary  in- 
candescent light.  Connection  is  made  with  an  ordinary  elec- 
tric light  circuit  of  110  volts  and  60  cycles  alternating  current. 
Special  outfits  may  be  supplied  for  use  on  other  voltages  and 
for  use  on  direct-current  circuits. 


SOUTHWARK  FOUR-RAM  HYDRAULIC 
FLANGING  PRESS 

A  special  four-ram  hydraulic  flanging  press  has  recently  been 
developed  by  the  Southwark  Foundry  &  Machine  Co.,  Phila- 
delphia, Pa.,  for  the  bending  of  the  plate  and  flanging  and  up- 
setting the  ends  of  spiral-riveted  pipe.  This  machine  is  pro- 
vided with  two  vertical  and  one  horizontal  cylinder,  similar 
in  construction  to  those  employed  on  sectional  flanging  presses, 
but,  in  addition,  a  vertical  cylinder  is  provided  which,  during 
the  operation  of  the  horizontal  cylinder,  lifts  its  operating  end 
or  ram   in   a   manner   required   by  the  dies   provided   for  the 


by  Electro-Stylograph  Co.,   for  Use  in  marking  Tooli,   Gages.   Dies,   etc. 

work  to  be  performed.  These  dies  are  not  shown  in  the  illus- 
tration. The  outside  vertical  ram  has  a  capacity  of  75  tons, 
the  middle  vertical  ram  has  a  capacity  of  150  tons,  while  the 
third  vertical  ram,  operating  a  bending  horn  which  is  lo 
inside  the  stationary  horn,  will  exert  a  pressure  of  150  tons. 
The  separate  flanging  or  upsetting  ram  which  is  actuated  by 
the  horizontal  cylinder  has  a  capacity  of  150  tons. 

The  machine   is  operated   by   one   valve  for  each   cylinder, 
the    four    valves   being   operated   separately.      The    main    ram 
works  under  a  pressure  of  1500  pounds  per  square  inch,  but 
the   vertical   rams  may  also  be  worked   under  a   pressure  oi 
750  pounds  per  square  inch,  these  rams  being  provided  with 
two-pressure  valves.     The  pull-bark  ranis  work  under  a 
sure  of  750  pounds  per  square  inch.     All  the  rams  are  our 
packed,  and  flax  packing  is  used  throughout.     All  the  cas' 
except  the  rams,  are  of  cast  steel,  the  rams  being  made  from 
close-grained  cast  iron. 
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Four-ram    Hydraulic    Flanging    Press    built    by    the    Southwark    Foundry    & 
Machine    Co. 


SEBASTIAN  ENGINE  LATHE 

One  of  the  recent  products  of  the  Sebastian  Lathe  Co.. 
cinnati,  Ohio,  is  the  10-inch  engine  lathe  which  is  shown   in 
the  accompanying  illustration.     It  will  be  seen  that  the  head- 
stock  is  equipped  with  a  three-step  cone  pulley,  which  CS 
a  belt  1^4  inch  wide  and  has  steps  5'j.  4.  ami   li'j   inch 
diameter,    respectively.      The   bark-gear    is    engaged    or    disen- 
gaged by  means  of  a  cam.  and  to  reverse  the  teed  of  the  lathe 
for  screw-cutting,  a  handle  is  operated  at  the  end  of  the  head- 
stock.     The  spindle  is  made  of  steel   and   accurately   ground 
to  size;  it  is  supported  in  phosphor-bronze  boxes.     To  provide 
for  the  performance  of  taper-turning  operations,  an  adju- 
sliding  movement  is  furnished  for  the  tailstock.     The  tailstock 
has  a  spindle  1  1  16  Inch  in  diameter  that  is  carefully  ground 
to  an  accurate  fit.    it  will  be  seen  that  the  tailstock  is  of  the 
under-cut    pattern,    which    allows    the    compound     r-  - 
swung  at  right  angles  to  the  faceplate.     Larue    I  pr>> 

vided   at   the   front    and    rear  of   the   carriage,    which 
to    the   bed    and    brought    into   accurate   alignment       An 
locking   mechanism    is   provided    In    the   apron    whlcb 
both     feeds    from    being    simultar- 

screw  is  accurately  cut  and   provided   with  a  spline  gl 
feeding   in   all    cases   except    where   the    lathe   is   used   for   the 
performance    of    thread  tutting    operations.      Power    cros- 
is   provided,   and    there    is   a   graduated   dial   on   the 
screw.     The   regular  equipment   furnished  with  each  lathe  in- 
cludes  a    friction   countershaft,    Bteadyrest,    tollow-rest,    com 
pound  rest,  faceplates  5  and  !>  inches  in  diameter,  change, 
to  provide   for  cutting  all  standard   threads   from   :'.   to  40  per 
inch,  and  the  necessary  wrenches  for  making  all  adjustments. 
When  so  desired,  the  lathe  can  be  furnished   with   bench  legs 
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Ton-inch  Engine  Lathe  built  by  the   Sebastian  Lathe   Co. 

and  with  a  foot  motion  in  place  of  the  countershaft.  Extra 
attachments  that  are  available  for  use  in  this  lathe  are  as 
follows:  A  plain  tool-block,  a  taper  attachment,  a  set  of  ten 
metal-turning  tools,  a  set  of  wood-turning  tools,  a  hand  rest, 
a  set  of  raising  blocks,  a  milling  attachment  and  chucks,  a  set 
of  special  centers,  and  provision  for  individual  electric  motor 
drive. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Swing  over  bed,  11  inches;  swing  over  carriage,  7  3/4  inches; 
lengths  of  bed,  4,  5,  or  6  feet;  dimensions  of  front  bearing, 
1  5/16  by  2  1/2  inches;  diameter  of  hole  through  spindle,  1/2 
inch;  width  of  driving  belt,  11/4  inch;  capacity  between  cen- 
ters for  machine  with  4-foot  bed,  28  inches;  size  of  tools,  3/8 
by  5/8  inch;  maximum  travel  of  compound  rest,  3  3/4  inches; 
capacity  of  center  rest,  3  inches;  taper  of  centers,  No.  2  Morse; 
dimensions  of  countershaft  pulleys,  6  by  2  1/2  inches;  recom- 
mended speed  for  countershaft,  200  R.P.M.;  and  weight  of 
machine,  450  pounds. 


H.  P.  GRINDING  WHEEL  TRUING  TOOL 

In  the  New  Machinery  and  Tools  section  of  the  May  number 
of  Machinery,  descriptions  were  published  of  three  grinding 
wheel  truing  tools  made  by  the  H.  P.  Co.,  45-47  E.  Fort  St., 
Detroit,  Mich.  Tools  of  this  kind  were  made  for  truing  grind- 
ing wheels  used  for  the  performance  of  roughing  and  semi- 
finishing  operations.  The  company  now  announces  the  addition 
to  its  line  of  a  ball  bearing  type  of  grinding  wheel  truing  tool, 
which  is  claimed  to  be  adapted  for  any  work  of  wheel  truing 
for  which  diamonds  are  commonly  employed;  that  is  to  say, 
the  tool  is  adapted  for  truing  wheels  used  for  roughing,  semi- 
finishing,  and  finishing  operations. 

These  improved  grinding  wheel  truing  tools  are  of  the  ball 
bearing  type,  which  reduces  friction  to  a  minimum  and  permits 
a  perfect  adjustment,  provision  being  made  to  maintain  accu- 
rate adjustment  during  the  life  of  the  cutter  with  which  the 
tool  is  equipped.    Tools  of  this  type  may  be  used  either  wet  or 


^B 

■F^i 

m 

Jl 

p-*^ 

dry,  and  the  improved  cutters  with  which  they  are  equipped 
arc  built  up  of  BftMO  MCtloni  each  1/1C  inch  in  thickness  with 
tMtta  6  L8  Inoll  deep,  which  are  rigidly  mounted  so  as  to  form 
a  spiral  toothed  cylinder.  It  is  claimed  that  each  cutter  will 
perform  approximately  1000  truing  operations  on  a  wheel  24 
Inches  In  diameter  by  3  inches  face  width.  The  ball  bearings 
Used  are  of  the  "Norma"  type  and  provide  accuracy,  efficiency, 
and  long  life  tor  the  spindle  bearings.  The  tool  shown  in  the 
a&  ompanylng  Illustration  is  of  the  type  that  is  adapted  tor 
truing  grinding  wheels  used  for  the  performance  of  roughing 
and  semi-finishing  work. 


H.   P.  Ball  Bearing  Type  of  Grinding  Wheel  Truing  Tool 


GENERAL  ELECTRIC  "SAFETY-FIRST"  IN- 
DUCTION MOTOR  PEDESTALS 

In  many  manufacturing  operations,  safety  and  efficiency  are 
so  related  that  an  improvement  in  either  condition  usually 
effects  an  improvement  in  the  other.  More  and  better  work 
is  produced  when  light,  air,  sanitation,  and  the  disposition 
of  machinery  are  such  that 
working  conditions  are 
pleasant  and  healthful,  and 
comparative  freedom  from 
liability  to  occupational  or 
accident  disability  exists.  In 
connection  with  the  require- 
ments of  safety,  the  panel 
illustrated  in  Fig.  1,  which 
is  a  recent  development  of 
the  General  Electric  Co., 
Schenectady,  N.  Y.,  is  of  con- 
siderable interest.  It  is 
adapted  particularly  to  the 
control  of  alternating-cur- 
rent feeder  or  motor  cir- 
cuits in  capacities  up  to  the 
rating  of  the  FK-20  oil  cir- 
cuit breaker,  namely,  300 
amperes     and     2500     volts. 

By  referring  to  Fig.  2,  it 
can  be  seen  that  the  unit 
consists  of  a  Type  FK-20  oil 
circuit  breaker  mounted  on 
a  pedestal  constructed  of 
steel  plates  and  angle-iron, 
the  former  holding  the  latter 
in  position  and  serving  as 
mountings  for  the  apparatus 
in  the  interior  of  the  pedes- 
tal. The  compartment  im- 
mediately beneath  the  break- 
er and  surrounded  by  the 
steel  plates  is  used  for 
mounting  the  potential  and 
current  transformers.  The 
space  above  the  switch 
serves  as  a  housing  for  the 
disconnecting  switch,  and 
also  provides  a  location  for  either  voltmeter  or  ammeter  or 
both  when  desirable.  Other  instruments,  such  as  watthour 
meters,  etc.,  may  be  mounted  on  the  sheet-steel  front  of  the 
panel.  The  back  of  the  pedestal  is  also  a  sheet  steel  plate, 
removable  to  allow  access  to  the  interior. 

The  voltmeter  and  ammeter  are'  mounted  on  a  cast  base 
above  the  breaker,  and  with  the  front  edges  of  the  instru- 
ments flush  with  the  casting.  Back  of  the  instruments  in  the 
interior  of  the  housing  are  spring  contacts  which  make  con- 
tact, with  the  instrument  studs,  so  that,  after  removing  the 
holding  screws,  the  instruments  can  be  removed  from  their 
support  without  disconnecting  the  leads.  When  the  instru- 
ments are  replaced,  the  connections  to  them  are  made  auto- 
matically. The  instrument  resistances  are  mounted  behind 
the  instruments.  The  watthour  meter  is  mounted  on  the  lower 
front  of  the  pedestal.  The  studs  run  through  insulating  bush- 
ings to  the  interior,  where  they  are  connected  to  the  leads 
from    the    current    and    potential    transformers,    which    are 
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General   Electric  Induction 
Motor   Pedestal 
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mounted  on  strap- 
iron  supports  con- 
necting the  angle- 
iron  uprights.  The 
drilling  of  the  sup- 
ports permits 
mounting  either 
one  or  two  current 
and  potential  trans- 
formers without 
additional  drilling. 
This  FK-20  oil 
circuit  breaker  is 
operated  in_  the 
usual  manner  by 
an  iron  handle 
from  the  front.  Au- 
tomatic protection 
is  obtained  by  two- 
series  overload  coils 
provided  with  dash- 
pot  time-limit  trip. 
The  under  voltage 
release  weight 
hangs  in  the  small 

space  shown,  and  the  oil  circuit  breaker  can  be  operated  only 

when  the  disconnecting  switch  is  closed. 
This   disconnecting   switch   is   operated   from   the   front   of 

the  pedestal  by  a  removable  handle,  so  interlocked  with  the 

oil  circuit  breaker  that  the  disconnecting  switch  can  be  oper- 
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Fig.  2.    Front  and  Side  Views  of  Pedestal 
shown   in   Fig.    1 


placed  on  the  market  the  "Pmco"  l  ompensating  shell  chuck 
which  is  illustrated  and  described  herewith.  Reference  to  the 
illustration  will  show  that  there  are  two  sets  of  Jaws  in  this 
chuck,  which  are  operated  Independently  of  each  other  and 
grip  the  shell  at  points  near  the  ends,  thus  automatically 
aligning  It  with  the  lathe  spindle.  Positive  connection  is  pro- 
vided between  the  Jaw-carrying  and  Jaw-operating  bodies  and 
the  lathe  spindle,  by  means  of  driving  and  stop  studs,  which 
provide  for  utilizing  the  full  power  of  the  air  for  gripping  the 
work.  As  a  result,  the  chuck  can  be  used  for  both  roughing 
and  finishing  operations  without  straining  any  of  its  parts. 
The  chuck  Jaws  are  carried  by  a  continuous  round  body,  in 
which  openings  are  machined  to  receive  the  jaws  and  snugly 
fitting  studs.  The  jaws  completely  disappear  when  the  chuck 
is  ready  to  receive  the  shell,  making  it  easy  for  the  operator 
to  slip  the  work  into  place  without  taking  time  to  avoid  the 
protruding  edges  of  the  Jaws.  Another  important  feature  is 
the  provision  of  a  dust  ring  which  effectually  prevents  dirt 
and  grit  from  entering  between  operating  surfaces,  where  it 
would  cause  rapid  wear.  It  will  be  apparent  from  the  illustra- 
tion that  this  chuck  is  of  rugged  and  simple  design,  without 
any  delicate  parts  which  are  likely  to  break  or  get  out  of 
adjustment. 


GARVIN  DUPLEX  MILLING  MACHINE 

A  No.  IX  duplex  milling  machine,  which  is  shown  in  an  illus- 
tration which  accompanies  the  following  description,  is  one 
of  the  recent  additions  to  the  line  of  machine  tools  built  by 
the  Garvin  Machine  Co.,  Spring  and   Varick  Sts.,  New  York 
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"Paco"   Shell  Chuck  made 

ated  only  when  the  breaker  is  open.  The  breaker  can  thus 
be  cut  out  of  service  at  any  time  when  open,  and  can  be 
inspected  or  repaired  without  danger.  The  oil  tank  cannot  be 
taken  off  the  breaker  nor  can  the  cover  over  the  disconnecting 
switch  be  removed  unless  the  disconnecting  switch  is  open. 
The  disconnecting  switch  and  the  oil  circuit  breaker  can  both 
be  locked  open  by  removing  the  disconnecting  switch  handle. 
This  handle  can  be  removed  or  attached  only  when  the  dis- 
connecting switch  is  open. 

It  is  impossible  to  get  at  the  live  parts  of  any  of  the 
apparatus  until  portions  of  either  the  back  or  the  front  of 
the  pedestal  have  been  removed.  These  panels  occupy  small 
space  and  are  easy  to  install.  Pedestal  type  units  are  de- 
signed for  single  or  group  mounting  and  have  a  large  bus 
compartment  just  above  the  disconnecting  switch  and  inside 
the  cast-iron  housing.  Connections  run  either  to  the  top  or 
the  bottom  of  the  pedestal,  but  as  a  rule  the  leads  enter  from 
the  bottom,  as  this  is  generally  the  more  convenient  arrange- 
ment. After  being  put  into  place  the  pedestals  are  secured 
by  bolting  to  the  floor. 


by  Production  Appliances  Co. 

City.  Simultaneous  wheel  control  to  the  spindle  heads  is 
provided  so  that  both  heads  may  be  moved  at  the  same  time, 
and  provision  is  also  made  for  independent  head  adjustment. 
A  maximum  feeding  movement  of  34  inches  is  provided  for  the 
table,  and  the  distance  between  the  spindle  heads  is  22  inches, 
this  increase  in  dimensions  permitting  the  machine  to  handle 


PRODUCTION  SHELL  CHUCK 

To  meet  the  requirements  of  shops  engaged  in  the  manu- 
facture of  shrapnel  and  high-explosive  shells,  the  Production 
Appliances  Co.,  14  S.  Jefferson  St.,  Chicago,  111.,  has  recently 


No.   IX   Duplex  Milling  Machine  built   by  Garvin  Machine   Co. 
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pieces  of  considerably  larger  slse  than  11  Is  poislble  to  do  on 
tiie  regular  No.  I  duplex  milling  machine  buill  i»y  this 
companj 

Several  Important  advantage!  arc  claimed  tor  the  duplex 
type  of  milling  machine,  among  which  the  following  may  be 

mentioned:  Parallelism  of  the  work  is  assured  and  Hie  butt 
Or  lace  cutters  are  said  to  give  a  liner  finish  to  the  work; 
and  they  can  he  operated  under  a  good  stiff  rate  of  feed  with 
out  sacrificing  the  quality  of  the  finish.  Two  sides  of  the 
work  are  finished  Simultaneously,  and  there  is  no  scoring  of 
the  finished  surface,  due  to  the  drag  and  spring  of  straddle 
milling  cutters,  because  the  cutters  are  located  close  to  the 
ends  of  the  spindles.  The  work  can  be  stacked  up  and  the 
same  operation  performed  on  all  pieces  at  a  single  cut. 

This  No.  IX  duplex  milling  machine  is  designed  to  meet  the 
requirements  of  plants  engaged  in  the  manufacture  of  standard 
parts,  such  as  hardware  specialties,  brass  goods,  typewriters, 
cash  registers,  and  similar  products.  There  is  ample  space 
on  the  table  for  mounting  fixtures;  and  power  feed  is  provided 
with  automatic  trip  and  quick  return  of  the  table  by  means 
of  a  handwheel.  Changes  of  feed  are  secured  by  means 
of  a  cone  pulley  driven  from  the  countershaft.  This  machine 
can  be  provided  with  a  pump  and  piping  for  delivering  a 
supply  of  lubricant  to  the  cutters  and  the  work. 


GENERAL  ELECTRIC  REMOTE  CONTROL 
STARTER  FOR  SMALL  INDUC- 
TION MOTORS 

There  has  always  been  a  demand  for  a  device  for  starting 
small  induction  motors  from  remote  points  by  throwing  them 


Fig.    1.     General  Electric  Kemote  Control  Starter  for  Small   Squirrel  Cage 
Induction   Motors 

directly  across  the  line.  The  General  Electric  Co.,  Schenec- 
tady, N.  Y.,  has  recently  developed  and  placed  on  the  market 
such  a  starter,  known  as  the  CR-7006  remote  control  switch, 
arranged  for  push-button  control.  This  starter  is  applicable 
for  use  with  motors  up  to  and  including  5  horsepower,  11 
volts,  and  7l/2  horsepower,  220,  440,  and  550  volts.  In  addition 
to  its  starting  function  it  provides  protection  against  under- 
voltage  and  overload.  The  device  consists  of  a  25-ampere,  3-pole, 
contactor  with  two  inverse  time  limit  gravity  reset  overload 
relays  mounted  on  a  slate  base  totally  enclosed  in  a  strong 
sheet-iron  case. 

A  small  "start  and  stop"  push-button  station  is  used  as  a 
remote  control  switch.  Completion  of  the  starting  circuit,  by 
pressing  the  "start"  button  energizes  the  coil  of  the  magnet 
ically  operated  switch,  closing  the  contacts,  which  throw  the 
motor  directly  on  the  line.  Interruption  of  the  circuit  or  a 
radical  decrease  in  voltage  permits  the  contacts  to  reopen  by 
gravity,  thus  stopping  the  motor  which  cannot  start  again  until 
the  "start"  button  is  pressed.  The  overload  relays  can  be 
adjusted  for  various  values  ranging  from  normal  up  to  50  per 
cent  above  normal.  They  can  also  be  adjusted  over  a  wide 
range  of  time  values.    The  relay  trips  automatically  and  resets 
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Fig.   2.     Diagram  showing  Wiring  and  Connections  of   Remote   Control 
Starter  shown  in  Fig.  1 

by  gravity.  The  cover  of  the  enclosing  case  is  furnished  witl. 
a  hasp  so  that  if  desired  it  can  be  locked  in  a  closed  position 
by  padlock. 


MOLINE  BOSS  FACING  MACHINE 

To  provide  for  back-facing  the  various  bosses  on  cylinders, 
crankcases,  and  similar  parts  of  automobile  and  airplane  en- 
gines, the  Moline  Tool  Co.,  Moline,  111.,  has  recently  placed 
on  the  market  the  machine  which  is  here  illustrated  and  de- 
scribed. Although  this  is  quite  a  simple  operation,  consider- 
able trouble  and  delay  has  sometimes  been  occasioned  in  de- 
veloping a  satisfactory  method  of  handling  such  work,  and  it 
is  claimed  by  the  builders  of  this  machine  that  it  enables 
boss  facing  operations  to  be  very  satisfactorily  performed. 
The  machine  is  adapted  for  facing  all  bosses  on  the  work 
which  are  located  near  enough  to  the  edge  so  that  they  may 
be  reached  by  a  milling  cutter  or  where  the  boss  is  not  located 
in  a  sharp  angle,  which  prevents  the  entrance  of  the  milling 
cutter.  The  machine  consists  of  a  bed,  a  slide  for  carrying 
the  master  plate  on  a  vertical  spindle,  and  an  inverted  cutter- 
spindle.  The  work  to  be  faced  is  located  by  pins  on  the  master 
plate,  which  make  it  unnecessary  to  clamp  the  piece  down. 
The  master  plate  has  notches  around  its  edge,  the  locations 


Machine   built  by  Moline   Tool  Co.   for  facing  Bosses   on   Cylinder  Blocks. 
Crankcases    etc. 
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of  which  correspond  to  the  positions  of  the  bosses  to  be  faced; 
these  notches  engage  with  and  are  guided  by  a  roller  mounted 
on  the  cutter-spindle  below  the  cutter. 

The  operation  of  this  machine  is  said  to  be  quite  simple.  It 
Is  merely  necessary  for  the  operator  to  bring  the  notches  in 
the  master  plate  successively  into  line  with  the  guide  roller 
and  advance  the  work  to  the  cutter  by  turning  a  pilot  wheel. 
In  some  cases,  it  is  found  desirable  to  make  slight  changes  in 
the  design  of  the  castings,  keeping  all  the  bosses  of  a  uniform 
height,  and  changing  the  fibs  to  enable  the  bosses  to  be  more 
readily  reached  by  the  milling  cutter.  A  vertical  adjustment 
is  provided  on  the  cutter-spindle  to  afford  compensation  for 
wear  of  the  cutter  and  to  allow  for  different  heights  of  bosses. 
This  spindle  is  driven  by  spiral  gears.  The  vertical  spindle 
for  the  master  plate  has  ball  thrust  bearings,  which  greatly 
reduce  frictional  resistance  and  make  the  spindle  easy  to  turn. 
The  master  plate  may  have  the  notches  cast  into  it,  and  where 
this  practice  is  followed,  the  edges  will  require  only  a  small 
amount  of  finishing  with  a  file. 


SOUTHWARK  60-TON  FORCING  PRESS 

A  driving-box  press  for  railroad  work,  known  as  a  sixty-ton 
forcing  press,  has  recently  been  brought  out  by  the  Southwark 
Foundry  &  Machine  Co.,  Philadelphia,  Pa.  The  machine  is 
hydraulically  operated,  a  9-inch  leather-packed  ram  being  pro- 
vided in  the  horizontal  cylinder  shown  to  the  right.  The  for- 
ward stroke  is  accomplished  under  an  accumulator  pressure 
of  2000  pounds  per  square  inch,  while  the  pull-back  is  operated 
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Sixty-ton   Forcing   Press   built   by   Southwark    Foundry   &   Machine    Co 

by  a  counterweight  and  chain,  as  indicated.  The  back  head, 
which  takes  the  full  pressure  when  the  machine  is  operated, 
is  connected  to  the  main  head  by  rectangular  connecting  bars, 
4  inches  wide  by  1^  inch  thick.  It  is  mounted  on  rollers 
and  is  adjustable  with  relation  to  the  main  head,  the  minimum 
space  between  the  two  heads  being  two  feet,  and  the  maximum 
space,  four  feet.  The  distance  between  the  connecting  bars 
is  22  inches. 


Fig.    1.      Wilmarth    &    Horman    No.    0    Universal    Cutter,    Reamer,    and 

Drill  Grinding  Machine.     In  this  View  the  Machine  is 

shown   equipped   for   Belt   Drive 

For  taper  grinding,  the  table  has  fine  adjustment  by  means 
of  two  knurled-head  screws  at  the  front  of  the  table.  The  head- 
stock  has  both  horizontal  and  vertical 
swivels  graduated  to  read  in  degrees 
and  is  provided  with  a  L%-lnch  hole 
for  a  No.  2  taper  collet.  Fine  vertical 
adjustment  can  be  obtained  by  a  hand- 
wheel  provided  with  a  graduated  dial. 
The  universal  vise  has  two  swivels  and 
a  sliding  movement,  which  in  combina- 
tion with  the  vertical  micrometer  ad- 
justment of  the  table,  allows  the  work 
to  be  brought  into  almost  any  con- 
ceivable position.  The  "Yankee"  drill 
grinder  is  so  designed  that  no  adjust- 
ment other  than  that  of  the  tailstock  is 
necessary  in  the  setting  of  the  machine 
for  properly  grinding  all  sizes  and  types 
of  drills.  The  point  of  the  drills  ground 
on  this  machine  will  be  accurately  cen- 
tered and  each  cutting  lip  will  have  the  same  angle.  The 
method  of  varying  the  clearance  angle  is  simple  and  accurate. 


WILMARTH  &  MORMAN  UNIVERSAL 
GRINDING  MACHINE 

The  Wilmarth  &  Morman  Co.,  1180  Monroe  Ave.,  N.W.,  Grand 
Rapids,  Mich.,  is  now  building  a  No.  0  combination  cutter, 
reamer,  and  drill  grinding  machine  designed  for  use  in  shops 
and  manufacturing  plants  having  need  of  a  universal  tool-room 
grinder  of  medium  capacity.  It  can  be  furnished  for  either 
belt  drive,  as  shown  in  Fig.  1,  or  motor  drive,  as  shown  in 
Fig.  2.  In  the  motor-driven  type  a  1-horsepower  General  Elec- 
tric motor  is  mounted  on  the  column,  and  provision  for  either 
direct  current  or  alternating  current  can  be  supplied.  As  will 
be  seen  in  Fig.  1,  the  machine  is  a  combination  of  the  "Yankee" 
drill  grinder  and  the  "Universal"  grinding  machines  which 
are  regular  products  of  this  concern.  All  spindles  are  equipped 
with  ball  bearings.  The  table  slides  have  dust  guards  and  arc 
provided  with  taper  gibs  to  take  up  wear.  The  saddle  and 
knee  swivel  inside  the  sleeve,  and  may  be  set  so  that  the 
main  table  can  be  set  at  any  angle  within  350  degrees  and 
the  top  table  to  any  angle  within  360  degrees. 


Fig.    2.      Wilmarth    &    Morman    No.    0    Universal    Cutter,    Reamer, 
Drill   Grinding  Machine   equipped   with    Individual 
Electric    Motor    Drive 
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The   principal   dimensions  are  as  follows: 

Longitudinal  movemenl  of  table,  i-  Inches; 

vertical      movement,      t!      inches;      t  ransvorse 

movement,  <>  Inches;  centers  swing  work  up 
to  8  Inches  In  diameter  by  it  Inches  i<»uk 
The  capacity  la  for  grinding  Face  and  side 
milling  cutters  up  to  16  inches  in  diameter; 
angle  and  plain  milling  cutters,  up  to  8 
Inches  In  diameter;   gear-cuttera  and   hobs, 

up  to  .".  '■_.  inches  in  diameter;  forming  cut- 
ters, any  size  up  to  6%  inches  in  diameter; 
flutes  Of  taps,  up  tO  12  inches  long;  ream- 
ers, straight  or  tapered,  up  to  17  inches  over 
all.  having  flutes  not  over  \2  inches  long; 
cylindrical  work,  up  to  8  Inches  in  diameter 
by  12  inches  long.  Drill  holders  can  be  fur- 
nished in  three  sizes,  holding  drills  from 
No.  52  to  5/8  inch,  3/32  to  1%  inch,  1/4  inch 
to  12 1 1  inches.  The  vise  jaws  are  4  inches 
wide,  l's  inch  deep,  and  open  2%  inches. 
The  capacity  of  the  chuck  is  3  inches.  The 
main  spindle  speed  is  1600  R.P.M.;  small 
spindle  speeds,  3800  and  8800  R.P.M.;  speed 
of  countershaft,  530  R.P.M.  The  pulley  on 
the  main  spindle  is  4  by  2%  inches;  tight 
and  loose  pulleys,  6  by  2*4  inches;  driving 
pulley,  12  by  2^4  inches.  The  floor  space 
occupied  is  42  by  67  inches,  and  the  net  weight  of  the  ma 
chine  is  620  pounds. 


Fig.  2. 


BLEVNEY 


'TYPE  A"  TUBE  POLISHING 
MACHINE 


The  Blevney  Machine  Co.,  Greenfield,  Mass.,  has  brought 
out  a  polishing  machine  provided  with  an  attachment  for 
polishing  tubing,  this  attachment  being  equipped  with  an  auto- 
matic feed  and  a  heavy  fixture  for  holding  the  tubes.  The 
machine  is  intended  for  polishing  tubing  and  round  work  of 
all  kinds,  whether  the  material  be  steel,  brass,  rubber,  or  any- 
thing that  requires  polishing.  The  machine  is  much  heavier 
than  similar  machines  brought  out  by  the  Blevney  Machine 
Co.  for  tube  polishing  in  the  past.  The  base  is  about  three 
times  as  heavy,  and  the  column,  as  well  as  the  base,  is  entirely 
redesigned,  the  total  weight  of  the  machine  having  been  about 
doubled.  A  hub  has  been  brought  out  from  the  column  for 
mounting  the  lower  pulley  so  that  the  latter  is  supported  prop- 
erly against  the  belt  pull,  the  hub  entering  inside  the  pulley 
to  such  an  extent  that  the  support  is  practically  central.  The 
countershaft  has  been  changed  to  include  an  idler  pulley  at  A 


Fig.  1.    Blevney  Abrasive  Belt  Polishing  Machine  equipped  with  Attachment  for  handling  Tubing 


Rear  View  of  Blevney  Abrasive  Belt  Polishing  Machine  shown  in  Fig.  1 

to  provide  the  proper  belt  tension  for  the  belt  that  drives  the 
feed-roll.  The  latter  has  been  provided  with  a  bearing  prac- 
tically the  full  length  of  the  roll,  this  bearing  being  filled  with 
grease.  The  feed-roll  is  so  mounted  that  it  is  adjustable  for 
different  feeding  speeds  in  either  direction,  and  it  may  also 
be  set  straight  or  in  what  might  be  called  a  neutral  position, 
so  that  it  will  not  feed  in  either  direction,  this  being  required 
when  polishing  such  objects  as  tap  shanks,  for  example.  The 
adjustment  of  the  feed-roll  is  accomplished  by  simply  loosen- 
ing and  tightening  set-screws. 

The  heavy  tube-supporting  fixture  is  novel  in  its  design. 
The  fixture  rests  upon  two  feet  castings  B  and  C,  onto  one  of 
which — that  shown  at  B  next  to  the  machine — is  mounted  a 
frame  D  of  wrought-steel  shapes.  On  the  upper  angle-irons  of 
this  frame  are  mounted  a  number  of  supporting  or  guide 
rollers  E,  which  are  set  at  an  angle  corresponding  to  that  of 
the  feed-roll.  These  rolls  support  the  inner  side  of  the  tube, 
or  the  side  which  is  next  to  the  polishing  belt  when  the  tube 
is  in  place.  The  face  of  these  guide  rollers  is  so  set  with 
reference  to  the  polishing  belt  surface  that  there  is  a  clear- 
ance of  1/8  inch  between  the  face  of  the  polishing  belt  and 
the  tube,  when  this  is  laid  against  the  rollers;  hence,  when 
first  placed  in  position,  the  tube  will  not 
touch  the  belt. 

A  series  of  brackets  F  are  connected  to  the 
vertical  section  of  this  frame.  These  brack- 
ets support  a  pinion  shaft  G  and  also  rock- 
ing or  pivoting  guides  H,  in  which  are 
mounted  the  rack  bars  I,  which  mesh  with 
pinions  on  the  pinion  shaft.  At  the  upper 
part  of  the  rack  bars  is  mounted  another 
angle-iron  J,  provided  with  guide  rollers 
similar  to  the  rollers  E  which  support  the 
under  side  of  the  tube.  A  ratchet  and  pawl 
device  on  the  pinion  shaft  serves  to  raise, 
lower,  and  secure  the  rack  bars  in  unison, 
and  in  adjusting  the  rack  bars,  the  location 
of  the  lower  guide  rollers  is,  of  course,  also 
adjusted. 

At  the  front  of  the  machine  a  frame  M, 
Pig.  4,  similar  to  frame  D,  is  placed  in  a 
space  provided  for  it  in  the  feet,  giving  it 
an  opportunity  to  rock.  This  frame  is  also 
provided  with  guide  rollers  supporting  the 
outer  side  of  the  tube.  On  this  frame  is 
also  mounted  the  feed-roller  which  moves 
the  tube  along  in  front  of  the  polishing 
belt. 


Fig.    3.     Close-up    Front    View   of    Blevney   Polishing   Machine 

The  operation  of  the  machine  is  as  follows:  Adjust  by  means 
of  the  pinion  shaft  the  guide  rollers  attached  to  it  so  that  the 
latter  strike  or  touch  the  tube  centrally  on  the  lower  side 
while  the  guide  rollers  on  the  fixture  also  support  the  tube 
centrally.  Bring  the  front  frame  with  its  guide  rollers  to 
the  tube  and  secure  both  the  adjustable  members  with  the 
thumb-nuts  and  lugs  L  provided  for  the  purpose.  The  feed- 
roller  moving  with  the  front  member  of  the  frame  will  then 
be  in  a  normal  position  for  all  sizes  of  tubing.  A  separate 
adjustment,  however,  is  also  provided  for  the  feed-roller,  if 
required.  The  tube  is  now  laid  in  position  in  the  fixture  and 
the  foot-pedal  is  pressed  down.  This  brings  the  belt  into  the 
grinding  position,  and  the  tube  is  automatically  fed  past  the 
belt  by  the  pressure  between  the  polishing  belt  and  the  feed- 


roller.  A  hook  is  provided  ho  that  the  foot-pedal  can  be  locked, 
which  permits  the  operator  to  remove  his  foot,  thus  giving 
him  an  opportunity  to  prepare  another  tube  to  be  laid  in 
the  fixture  or  remove  the  tube  already  ground  while  the 
machine  is  running. 

The  platen  N  which  presses  the  belt  against  the  tube  haB 
been  altered  from  previous  designs,  so  that  it  may  be  re- 
moved for  adjustment  and  its  form  changed  without  stopping 
the  machine.  This  is  an  important  improvement.  It  should 
also  be  mentioned  that  the  machine  is  built  largely  upon  the 
unit  plan,  so  that  the  various  brackets,  shafts,  and  fix' 
are  interchangeable  with  other  designs  of  polishing  machines 
requiring  somewhat  different  treatment  in  the  details. 

The  capacity  of  the  machine  for  polishing  tubing  is  Quite 
remarkable,  the  rapidity  as  compared  with  hand  methods 
being  several  times  greater.  This  same  machine  can  be  fur- 
nished  without   the   tube   fixture,   hut   with   a   short   table   and 


Fig.    5.     Provision    made    for   pressing    Belt    against    Tube 

with  or  without  the  power  feed-roll,  for  performing  a  great 
variety  of  polishing  and  finishing  operations  on  metal,  rubber, 
fiber,  etc. 


NEW   MACHINERY  AND   TOOLS   NOTES 


Fig.  4.     Close-up  Rear  View  of  Blevney  Polishing  Machine 


Universal  Toolpost:  Watts-Myers  Tool  Co.,  Los 
Cal.  This  is  a  heavy-duty  toolpost  for  handling  forged  steel 
cutting  tools  of  the  type  used  in  lathes,  planers,  etc  It  is 
designed  for  holding  tools  ranging  from  3  4  by  3  4  inch  up 
to  1  by  1  3/4  inch  in  size,  although  holders  with  various  forme 
and  sizes  of  inserted  cutters  can  also  be  accommodated  by  this 
toolpost. 

Power    Hand    Plane:      Universal    Planer    Co.,    Inc.,    ROOI 
16   Exchange    Place,    New    York   City.     This   is   :. 
hand    plane    which    is    intended    primarily    as   a    BUOStitUl 
the  Jack  plane  in  planing  the  sides  of  wooden  ships.     In  addi- 
tion to  this  work,  the  piam>  is  equally  applicable  In  finishing 
any    wooden    surfaces    where    an    ordinary    hand    plane    could 
be  employed. 

Gun-boring  Lathe:  Riter-Conley  Co.,  Pittsburg,  Pa,  A  ma- 
chine known  as  the  "Rieon"  gun-boring  lathe,  which  is  especial- 
ly designed  tor  drilling  gun  barrels  from  the  solid  blanks,  al- 
though this  lathe  can  also  be  used  for  finish-boring  operations, 
if  so  desired.  When  used  for  finishing,  the  boring-bar  does 
not  revolve  as  in  the  case  where  the  machine  is  employed  for 
drilling  the  barrel  from  the  solid  blank. 

Industrial  Truck:  Baker  R.  &  L.  Co.,  Cleveland,  Ohio. 
These  trucks  are  designed  for  use  in  handling  unwieldy  prod- 
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nets  of  Industrial  plants,  which  cannot  be  economically  trucked 
!)>•  hand  or  transported  by  overhead  traveling  cranes.     The 

trucks  arc  furnished  with  a  storage  battery  out  I'll  lor  driving, 
ami  With  a  crane  hoist  by  which  the  load  is  lilted  and  held 
while  being  carried  to  the  desired  destination. 

Riveting  and  Punching  Machine:  llanna  Engineering 
Works     IT*i T.    Klston    Ave..   Chicago,    111.      This   is  a  Special    type 

of  machine  designed  far  use  in  the  performance  or  riveting 
ami  punching  operations  in  shipyards,    in  addition  to  driving 

rivets  1  inch  in  diameter  with  a  single  stroke  of  the  piston, 
the  machine  can  also  drive  a  punch  which  will  cut  holes  of 
the   same    diameter    in    material    up    to    6   8    inch    in    thickness. 

Extension  Reel  for  Electric  Lamps:  Cincinnati  Specialty 
Mfg.  CO.,  Inc..  corner  Powers  St.  and  Sylvan  Ave..  Cincinnati, 
Ohio.  An  automatic  extension  reel  lor  eleetric  lamps,  which 
is  self  winding,  so  that  the  lamp  cord  can  be  wound  up  ill  a 
similar  manner  to  that  employed  in  operating  an  ordinary 
window  shade  roller.  The  reel  is  9  inches  in  diameter  by 
2  Inches  wid(\  and  has  a  capacity  for  carrying  25  feet  of  cord. 

Gun  and  Propeller  Shaft  Lathe:  Pittsburg  Machine  Tool 
Co.,  Braddock,  Pa.  A  lathe  with  a  swing  of  50  inches,  which 
is  especially  adapted  for  use  in  machining  propeller  shafts 
and  for  handling  the  work  of  gun  shops.  It  may  be  equipped 
with  either  belt  or  individual  motor  drive  and  supplied  with 
any  length  of  bed  to  meet  the  requirements  of  the  work.  A 
quick  traverse  mechanism  is  furnished  to  save  time  in  revers- 
ing the  carriage. 

Shell  Lathes:  R.  M.  Eddy  Foundry  Co.,  Chicago,  111.  This 
company  has  recently  placed  on  the  market  a  line  of  shell 
finishing  lathes  which  are  sold  under  the  trade  name  of 
"Bryant"  They  are  of  the  single-purpose  type  and  of  quite 
similar  design,  with  the  exception  of  the  carriage,  which  is 
arranged  on  each  machine  to  adapt  it  for  the  specific  operation 
that  is  to  be  performed.  It  is  claimed  for  these  machines  that 
they  are  rigidly  constructed,  simple,  and  convenient  to  operate. 

Bridge  Reamer:  Advance  Machinery  Co.,  Van  Wert,  Ohio. 
This  reamer  is  made  with  high-speed  steel  blades  and  a  ma- 
chine steel  shank,  the  blade  portion  being  threaded  on  a  slight 
taper  so  that  it  will  automatically  tighten  in  the  shank.  The 
blade  portion  and  shank  may  be  separated  at  any  time,  making 
it  unnecessary  to  buy  a  new  shank  when  the  blade  is  worn 
out.  Reamers  of  this  type  are  made  in  four  sizes,  having 
capacities  for  reaming  holes  11/16,  13/16,  15/16,  and  1  1/16 
inch  in  diameter. 

Milling  and  Dividing  Head  for  Lathes:  Eccles  &  Smith  Co., 
71  First  St.,  San  Francisco,  Cal.  This  consists  of  a  dividing 
head  and  milling  attachment  for  use  on  the  lathe,  which  is 
provided  with  an  overhead  drive.  Means  are  furnished  for 
securing  power  longitudinal  and  cross  feed  for  the  dead  spin- 
dle. This  company  is  also  building  a  grinding  and  spacing 
attachment  for  use  on  lathes,  which  is  arranged  with  over- 
head drive.  For  handling  dividing  work,  the  piece  may  be 
held  either  between  centers  or  in  the  chuck. 

Spring-head  Tool-holder:  Cleveland  National  Machine  Co., 
1366  W.  70th  St.,  Cleveland,  Ohio.  A  tool  of  the  spring-head 
or  so-called  "gooseneck"  type,  which  is  adapted  for  use  in 
performing  such  operations  as  forming,  threading,  grooving, 
cutting  off,  etc.  Tool-holders  of  this  type  are  provided  with 
three  tool  clamps  which  take  regular  stock  in  flats  1/8  by  7/16 
inch  in  size;  rounds,  3/16  to  5/16  inch  in  diameter;  and 
squares,  up  to  5/16  inch.  Provision  is  made  for  adjusting  the 
tool  right  or  left  to  any  angle  up  to  90  degrees. 

Corrugating  and  Curving  Machines:  Streine  Tool  &  Mfg. 
Co.,  New  Bremen,  Ohio.  One  of  these  machines  is  intended 
for  use  in  corrugating  steel  used  in  constructing  shelters  for 
the  United  States  Army.  The  material  is  11  gage,  and  the 
corrugations  are  4  inches  deep  by  12%  inches  center  to  center, 
the  top  and  bottom  of  the  corrugations  being  5%  inches  wide. 
After  the  sheets  have  been  corrugated  in  this  way,  they  are 
curved  to  a  5-foot  radius,  and  it  is  for  the  performance  of  this 
curving  operation  that  the  second  machine  is  employed. 

Motor-driven  Air  Compressor:  Ingersoll-Rand  Co.,  11  Broad- 
way, New  York  City.  A  portable  air  compressor  which  saves 
labor  through  enabling  the  machine  to  be  taken  to  any  point 
where  it  is  required.  In  this  way,  provision  can  easily  be 
made  for  using  air-operated  tools  which  are  the  means  of 
saving  a  substantial  amount  of  labor  in  the  performance  of 
drilling,  riveting,  chipping,  calking,  and  similar  operations. 
This  air  compressor  is  driven  by  a  50-horsepower  Westing- 
house  motor  and  has  a  capacity  of  300  cubic  feet  of  air  per 
minute  at  a  pressure  of  100  pounds  per  square  inch. 

Gas-fired  Furnace:  Johnson  Gas  Appliance  Co.,  Cedar  Rap- 
ids, Iowa.  A  No.  650  gas  furnace  which  is  adapted  for  use 
in  heat-treating,  tempering,  casehardening,  or  annealing  pieces 
made  of  carbon  tool  steel  that  come  within  its  capacity.  It  is 
claimed  that  such  operations  can  be  performed  without  danger 
of  decarburizing  the  work  or  of  causing  damage  through  oxida- 
tion. The  furnace  is  equipped  with  six  burners,  and  no  air 
blast  is  required  to  produce  a  temperature  of  1800  degrees  F. 
The  firebox  measures  13%  by  8  by  5  inches  in  size,  and  the 
gas  consumption  is  from  75  to  85  cubic  feet  per  hour. 


Index  Centers:  C.  I<\  Kith,  llulbert  Block,  Cincinnati,  Ohio. 
Mr.  Kern  has  recently  placed  on  the  market  what  Is  known 
as  the  "Schipper"  universal  index  center,  which  is  designed 
in  such  a  way  that  the  head  can  be  Set  to  any  angle  from 
10  degrees  below  the  horizontal  to  10  degrees  beyond  the  verti 
cal  position,  ami  it  ran  also  be  rotated  on  the  base  to  any 
required    position,     These    features   are   said    to    make   this 

index  center  particularly  useful  lor  employment  in  cutting 
bevel  gears  on  a  plain  milling  machine,  for  gashing  worm- 
wheels,  milling  counterbores.  and   for  the  performance  01      mm 

liar  operal  ions. 

Flange  Facing  Machine:  Newton  Machine  Tool  Works,  Inc. 
23rd  and  Vine  BtS.,  Philadelphia,  Pa.  This  machine  is  adapted 
for  use  in  truing  up  the  face  of  brass  flanges  after  they  have 
been  attached  to  irregularly  shaped  copper  high-pressure 
steam  pipes.  Motor  drive  is  provided,  with  the  motor  mounted 
at  the  rear  of  the  bed;  and  the  spindle  is  driven  by  a  bronze 
worm-wheel  and  a  hardened  steel  worm,  fitted  with  hardened 
steel  bearings,  the  drive  being  enclosed  to  provide  for  a  flooded 
lubrication.  A  bale  ie  furnished  near  the  center  of  the  bed 
by  means  of  which  the  machine  can  be  picked  up  by  a  crane 
and  moved  to  any  required  position. 

Power-operated  Pyrometer:  Leeds  &  Northrup  Co.,  Phila- 
delphia, Pa.  This  company  is  now  making  a  line  of  power- 
driven  instruments  for  use  in  measuring  and  controlling  tem- 
peratures. They  are  of  the  potentiometer  type,  in  which  the 
adjustments  are  automatically  effected  and  the  galvanometer 
merely  determines  the  direction  in  which  adjustment  is  to 
be  made.  The  pointer  serves  as  a  mechanical  trigger,  and  a 
reciprocating  part,  which  is  kept  in  constant  motion  by  an 
electric  motor,  is  so  arranged  that  it  does  not  strike  the 
pointer  when  in  the  middle  or  "no  current"  position.  When 
the  pointer  moves  in  either  direction,  the  reciprocating  part 
pushes  it  against  a  third  member,  which,  in  turn,  adjusts  the 
potentiometer  circuit,  the  amount  of  adjustment  being  regu- 
lated according  to  the  distance  that  the  pointer  is  swung  from 
the  middle  position,  this  being  proportional  to  the  amount  of 
unbalancing  current  which  is  passing  through  the  galvanom- 
eter.   The  motor  also  operates  a  recording  chart. 

Electric  Arc  Welding  and  Cutting  Apparatus:  Electric  Arc 
Cutting  &  Welding  Co.,  222  Halsey  St.,  Newark,  N.  J.  This 
company  has  recently  developed  a  special  apparatus  designed 
in  such  a  way  that  it  enables  alternating  current  to  be  em- 
ployed for  the  performance  of  cutting  or  welding  operations. 
Alternating  current  of  any  of  the  usual  primary  voltages  can 
be  employed  as  well  as  any  of  the  standard  types  of  transmis- 
sion systems.  The  apparatus  is  portable,  so  that  it  may  be 
taken  directly  to  the  point  at  which  the  work  is  to  be  done. 
Equipments  of  this  kind  are  built  in  three  different  types 
adapted  for  the  performance  of  cutting,  welding  and  cutting, 
or  welding  operations.  They  consist  of  a  special  transformer 
with  no  moving  parts  and  a  shunt  in  the  magnetic  circuit  to 
make  it  possible  for  the  operator  to  regulate  conditions  ac- 
cording to  the  temperature  which  is  required  for  handling  the 
particular  work  on  which  he  is  engaged.  The  weight  of  this 
complete  outfit  with  all  auxiliaries  is  about  200  pounds,  so 
that  two  men  can  easily  set  it  up  in  any  desired  location. 
This  adds  greatly  to  the  convenience  of  the  apparatus, 
because  it  is  often  advisable  to  perform  cutting  or  welding 
operations  where  the  work  is  located  in  the  shop,  instead  of 
having  to  take  the  work  to  the  machine. 


CONSERVATION  IN  DROP-FORGED  WRENCH 
MANUFACTURE 

At  a  recent  meeting,  in  Buffalo,  of  manufacturers  of  drop- 
forged  wrenches  it  was  agreed  to  reduce  the  number  of  sizes, 
styles,  and  methods  of  finishing  their  products  for  the  purpose 
of  furthering  the  Government's  conservation  policy  during  the 
period  of  the  war.  The  following  is  a  list  of  wrenches 'the 
manufacture  of  which  it  was  agreed  to  discontinue:  All  so- 
called  heavy  cap-screw  wrenches,  22^-angle  or  textile  machine 
wrenches,  including  all  millings  from  this  line  of  blanks, 
concave  "S"  wrenches,  machine  wrenches,*"  long  flat-handle 
wrenches,  and  double-head  socket  wrenches.  The  types  of 
wrenches  retained  as  necessary  are:  Engineers'  wrenches, 
check-nut  wrenches,  light  cap-screw  wrenches,  hexagon  box 
wrenches,  square  box  wrenches,  flat-handle  "S"  wrenches,  set- 
screw  wrenches,  toolpost  wrenches,  single-head  socket  wrenches, 
spanner  wrenches,  construction  wrenches,  round-handle  track 
wrenches,  car  wrenches,  and  light-weight  wrenches,  which  are 
of  such  importance  as  to  make  their  elimination  a  loss  rather 
than  a  gain.  The  makers  have  also  arranged  to  discontinue 
immediately  the  manufacture  of  all  regular  finished  wrenches 
which  will  eliminate  a  great  deal  of  labor  required  in  polishing 
and  lacquering.  The  elimination  of  the  semi-finished  wrench 
was  also  considered,  and  a  "war-finished"  wrench  may  be 
ultimately  substituted  which  will  be  equally  efficient,  although 
slightly  different  in  appearance.  Until  the  present  stock  is 
exhausted,  all  orders  for  regular  finished  wrenches  or  any 
of  the  types  mentioned  will  be  filled  as  specified.  Thereafter 
semi-finished  wrenches  will  be  supplied. 
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A  NEW  BOOK  ON  SHOP  MANAGEMENT 

Shop  Management  and  Systems.  By  Franklin  D.  Jones  and 
Edward  K.  Hammond.  307  pages,  6  by  9  Inches;  L68  illus- 
trations. Published  by  The  Industrial  Press,  140-148 
Lafayette  St.,  New  York  City.  Price,  $2.50. 
This  book  is  a  treatise  on  the  organization  of  machine  build- 
ing plants  and  the  systematic  methods  that  are  essential  to 
their  efficient  administration.  It  has  been  prepared  with  a 
view  to  giving  definite  information  on  various  systems  in  use 
for  insuring  orderly  and  effective  methods  of  procedure  in 
the  management  of  manufacturing,  designing,  and  purchasing 
departments.  Practically  the  entire  volume  is  filled  with 
specific  examples  showing  the  exact  details  of  different  sys- 
tems actually  in  use  in  prominent  machine-building  plants, 
indicating  how  these  systems  may  be  applied  under  various 
conditions.  This,  in  fact,  is  one  of  the  strongest  features  of 
the  book,  because  the  concrete  examples  given  will  mean  a 
great  deal  more  to  the  practical  man  than  would  general  and 
abstract  theories  of  management.  As  the  systems  are  ap- 
plicable to  the  specific  plants  in  which  they  are  used,  they 
may  not,  of  course,  be  directly  applied  to  all  other  industrial 
organizations  without  modification,  but  they  form  a  definite 
basis  upon  which  to  work,  and  will  enable  the  user  of  the  book 
to  see  more  clearly  the  relation  between  the  system  and  the 
branch  of  work  to  which  it  is  applied.  The  treatise  is  intended 
for  works  managers,  shop  superintendents,  and  executives  of 
all  classes  in  industrial  plants,  as  well  as  for  those  who  aspire 
to  fill  executive  positions.  The  fact  that  modern  equipment 
in  machine  shops  and  other  manufacturing  plants  cannot  be 
efficiently  used  without  systematic  methods  of  management 
is  generally  recognized,  and  it  is  believed  that  those  interested 
in  efficient  engineering  and  manufacturing  methods  in  the 
shop,  drafting-room,  or  college  will  find  helpful  information 
in  this  book. 

In  order  to  give  a  general  idea  of  the  contents  of  the  book, 
the  headings  of  the  fifteen  chapters  into  which  it  is  divided 
follow:  Industrial  Organization  and  Management;  General 
Shop  Systems;  General  Tool  and  Supply  System  for  Large 
Plants;  Ordering,  Manufacturing,  Distributing,  and  Account- 
ing System  for  Special  Tools;  Following  Progress  of  Work  in 
Manufacturing  Department;  Inspection  System  for  Machine 
Shops;  Storage  and  Maintenance  of  Small  Tools;  Tool  Check- 
ing Systems;  Methods  of  Delivering  and  Identifying  Tools; 
Tool  Supply  System  under  Scientific  Management;  Tool  Engi- 
neering Department;  Organization  of  an  Assembling  Depart- 
ment; System  of  Purchasing  Department;  Wage  Systems;  and 
Drafting-room  Systems.  In  practically  all  instances  the  forms 
and  blanks  used  with  the  different  systems  for  recording  use- 
ful data  are  included  to  show  the  exact  methods  of  procedure. 

*  *     * 

WAXING  STEEL  SURFACES  PREPARATORY 
TO  ETCHING 

The  writer  has  noticed  that  it  is  customary  in  most  places 
to  use  a  heated  piece  of  drill  rod  or  similar  stock  when  apply- 
ing wax  to  hardened  steel  surfaces  preparatory  to  etching. 
This  method  does  not  give  a  wax  coating  of  uniform  thickness, 
and  often  fails  to  cover  the  entire  surface  exposed  to  the  acid. 
This  frequently  results  in  unsightly  stains  on  hardened  sur- 
faces that  have  been  ground  and  lapped.  To  prevent  this, 
the  writer  would  suggest  that  a  suitable  receptacle  be  provided 
in  which  the  wax  can  be  heated  to  the  required  temperature. 
The  surface  to  be  heated  can  then  be  dipped  in  the  melted 
wax,  or  if  desired,  the  entire  piece  can  be  immersed.  In  this 
way,  a  uniform  coating  of  wax  can  be  given  to  the  work,  and 
the  danger  of  acid  stains  will  be  eliminated.  J.  D. 

*  *     * 

The  Interstate  Motor  Trucking  Transportation  Association, 
Inc.,  was  formed  at  the  Hotel  Imperial,  New  York  City,  on 
August  13  to  further  develop  and  extend  the  new  motor  truck 
transportation  business  by  long  distance  regular  freight  and 
express  routes.  The  plans  of  this  organization  may  to  a  great 
extent  change  the  whole  problem  of  freight  and  express  trans- 
portation in  this  country.  Ramon  V.  Williams,  24  Stone  St.. 
New  York  City,  is  president. 


GUERINI  PROCESS  FOR  THE  OXIDATION 
OF  FINISHED  METAL  SURFACES 

A  new  proceM  for  blackening  or  oxidizing  smooth   Iron  and 
steel  surfaces  which  is  baaed  OB  the  oxidizing  action  of  pi 
has  been  developed  hy  Dr.  B.  Guerini,  of  BreBcia,  Italy.     This 
proceM  gives  the  Object!  to  be  oxidized,  whatever  may  be  their 
shape,  a  uniform  and  durable  coat  of  oxide  which   cannot  be 
affected  either  by  ammonia  or  by  a  solution  of  sulphate  of  cop- 
per.    This  coating  is  intimately  imbedded  in  the  iron,  as  the 
oxidation  is  obtained  at  the  expense  of  the  iron  Itself. 
this  method,  the  range  of  shades  from  the  dead  black  to  the 
most   shiny   black    can    be   obtained.     One   of   th<:   advai. 
claimed  for  this  process  is  that  it  requires  only  a  few  simple 
operations,  which  can  be  performed  in  an  hour's  time. 

The  oxidation  is  effected  in  a  bath  in  which  the  work  1b 
immersed  for  about  fifty  minutes.  The  bath  has  to  be  brought 
up  to  the  boiling  point,  which  varies  in  temperature,  accord- 
ing to  the  strength  of  the  solution,  from  250  to 
The  oxidation  takes  place  in  a  few  minutes,  but  the  ol 
must  be  kept  in  the  bath  and  maintained  at  the  boiling  tem- 
perature for  about  fifty  minutes  in  order  to  allow  the  oxide 
layer  to  set  deeply  and  become  permanently  fixed.  Afterward 
the  oxidized  objects  are  passed  through  a  tank  containing  hot 
water,  and  from  there  to  a  tank  containing  a  mixture  of  oil 
and  kerosene.     They  are  then  removed  and  dried  in  sawdust. 
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Mi'  -hiii'.ry 

Oxidizing  Tank  used  in  Gun  Factory 

An  Italian  factory,  turning  out  six  hundred  rifles  a  clay, 
uses  three  electrically  heated  tanks,  as  shown  in  the  accom- 
panying illustration.  These  tanks  measure  38  inches  in 
length,  10  inches  in  width,  and  36  inches  in  depth.  Each  tank 
has  a  capacity  for  twenty-five  gun  barrels.  Four  workmen  are 
sufficient  to  handle  the  entire  daily  production  of  six  hundred 
rifles.  Each  tank  contains  about  one  hundred  and  fifty  pounds 
of  a  solution  composed  of  water,  sodium  hydrate,  and  picric 
acid.  This  solution  can  be  used  over  and  over  again  for  at 
least  forty  times,  thus  making  it  possible  to  oxidize  about  eight 
hundred  gun  barrels  with  one  hundred  and  fifty  pounds  of  the 
solution.  The  smaller  metal  parts  of  the  rifle  can  be  oxidized 
in  a  very  short  time,  as  a  large  quantity  of  them  can  be  placed 
in  each  tank  at  a  time. 

The  Guerini  process  is  already  used  by  a  large  number  of 
Italian  manufacturers  engaged  in  the  production  of  rifles,  ma- 
chine guns,  pistols,  bayonets,  motorcycles,  etc.  Carlo  Bert 
309  Broadway.  New  York  City,  who  represents  the  inventor  in 
this  country  for  the  sale  of  the  United  States  patent,  states 
that  exhaustive  tests  of  the  Guerini  pro.  ess  have  been  recently 
made  at  one  of  the  largest  firearm  factories  in  this  country 
and  that  the  results  obtained   were  very  satisfactory. 


MACHINERY'S  ANNUAL  INDEX 
The  yearly  index  to  the  twenty-fourth  volume  of  Machinkky 
for  September,  1917,  to  August,  1918,  inclusive,  is  now  ready 
for  distribution.    Copies  will  be  sent  upon  request. 
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P§     When  Limits 


Put  that  grinding  job  on  a  Brown  &  Sharpe  Machine.  Not  alone  because  accu- 
racy is  then  assured  but  because  work  to  the  closest  limits  can  be  handled  easily 
and  rapidly — in  keeping  with  present-day  demands.  In  the  tool-room  Brown  & 
Sharpe  Universal  Grinding  Machines,  because  of  their  great  range,  prove  a  profit- 
able investment.  These  efficient,  many-purpose  machines  grind  straight  and  taper, 
external  and  internal  cylindrical  surfaces,  sharpen  tools  and  cutters  and  prove 
their  usefulness  and  dependability  on  numberless  miscellaneous  grinding  jobs. 


Built 

in 
Four 
Sizes 

No.    1 
taking  work  10 
in.  diameter,  24 
in.  length. 

No.    2 
taking  work  12 
in.  diameter,  30 
in.   length. 

No.    3 
taking  work  12 
in.  diameter,  40 
in.  length. 

No.  4 
taking  work  12 
in.  diameter,  60 
in.   length. 


■  for  &  T~°°IR2("* 


There  Is   Plenty   of 

Work  In  Every 

Tool  Room 

for  these  machines  and  in 
many  shops  they  are  con- 
sidered among  the  most 
profitable  equipment  in- 
stalled. 


Detailed  description  of 
the  many  features  of 
these  machines  —  the 
automatic  cross  feed 
mechanism,  universal 
back  rests,  complete 
separation  of  speeds 
and  feeds, etc.— gladly 
sent  on  request. 


A  tool-room  foreman  on  being  shown  the  above  photograph  said 


"When  we  bought  our  first  one  the  superintendent  questioned  whether 
I  would  have  enough  work  for  it.    It  did  not  take  us  long,  however,  to 
r  find  out  that  we  could  not  only  keep  one  busy,  but  really  needed  another." 

Our  latest  catalog  on  request 

Brown   &   Sharpe   Mfg. 

OFFICES:  NEW  YORK,  N.  Y.,  20  Vesey  St.  PHILADELPH  IA,  PA.,  1103-1105  Liberty  Bldg. 
CHICAGO,  ILL.,  626-630  Washington  Blvd.  ROCHESTER,  N.  Y.,  415  Chamber  of  Commerce 
Bldg.  SYRACUSE,  N.  Y.,  Room  419  University  Block.  PITTSBURGH,  PA.,  2538  Henry  "W.  Oliver 
Bldg.  CANADIAN  REPRESENTATIVE:  MONTREAL,  TORONTO,  WINNIPEG,  CALGARY, 
VANCOUVER,    ST.    JOHN,    SASKATOON,    The    Canadian   Fairbanks-Morse   Co.,    Ltd. 
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Are  Close 


Provide  your  inspectors  and  workmen  with  Brown  & 
Sharpe  Tools.  This  precaution  has  saved  many  valuable 
pieces  from  the  scrap  heap.  The  inspectors  and  workmen 
in  your  grinding  department  will  do  better  work  and  do 
it  quicker  if  supplied  with  B  &  S  Gauges.  It  is  a  great 
help  to  faster  production  to  also  see  that  your  grinding 
operators  are  supplied  with  B  &  S  Micrometers.  Then 
they  will  not  only  know  when  the  piece  has  been  ground 
to  the  right  size  but  will  know  just  how  much  more  stock 
should  be  removed  at  any  stage  of  the  operation. 


Now,  more  than  ever 
before,  the  tool  cribs 
throughout  your  shop 
should  be  "Brown  & 
Sharpe  Equipped"  to 
meet  the  present-day 
demands  for  accuracy 
and  fast  production. 


The  blueprint  shown  above  calls  for  limits  that  require  the  accuracy  and 
dependability  of  Brown  &  Sharpe  Tools. 

The  present  demand  for  accuracy  was  provided  for  in  these  tools  years  and 
years  ago.  Precision  tool  making  has  been  an  important  part  of  our  business 
for  over  half  a  century. 


TRADE   MARK 


Co.,  Providence,  R.  I.,  U.  S.  A 

Strong.  Carlisle  &  Hammond  Co.     ST.   LOUIS,   MO.,  Colcord-Wright  Machinery  A  BUPPU   <  O.     SEATTLE,  WASH.,  I  erine 
Machinery  Co.     PORTLAND,  ORE.,  Portland  Machinery  Co. 
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MOUNTING  CROSS-LINES  IN  OPTICAL 
INSTRUMENTS 

II  Y    .1      A      W  ID.MKK  ' 

While  there  is  a  tendency  la  the  design  of  modern  optica] 
Instruments  to  replace  the  time-honored  spider  cocoon  cross 
lines  by  the  more  stable  piano-parallel  glass  plate  with  etched 
or  'diamond  cut  lines,  there  is  nevertheless  a  large  propor- 
tion of  Instruments  where  the  spider  thread  is  the  only  satis- 
factory means  of  fixing  the  line  of  eolliination.  The  glass 
plate  with  its  etched  or  cut  lines  is  less  liable  to  breakage 
than  the  more  delicate  spider  thread,  but  the  loss  of  light 
caused  by  the  former,  often  aggravated  by  a  film  of  condensa- 
tion of  moisture  or  a  collection  of  minute  dust  particles  on  the 
glass  plate,  is  a  distinct  disadvantage.  Furthermore  the  cut- 
ting on  glass  of  clean  sharp  lines,  fine  enough  to  be  suitable 
for  use  with  high-power  eye-pieces,  is  very  difficult  and  the 
lines  frequently  show  color  fringes  while  the  spider  cocoon 
thread  stands  out  deep  black  and  clearly  defined  against  the 
field  of  view  and,  by  appropriate  selection,  can  be  made  to 
suit  any  type  or  power  of  eye-piece. 

Two  Methods  Used  in  Mounting-  Cross-lines 

There  are  many  ways  of  mounting  these  delicate  threads  on 
their  respective  metal  reticules,  but  the  following  describes 


~ 


Machinery 


Fig.    1.     Using   Dividers    in 
mounting  Cross-lines 


Fig.   2.     Sectional   View  of   Fixture 
for  mounting  Cross-lines 


only  two.  The  first  is  a  mere  makeshift  method  but  is  never- 
theless satisfactory  in  many  cases  or  in  an  emergency,  while 
the  second  describes  an  excellent  way  of  obtaining  good  clean 
cross-lines  that  will  stand  the  severe  test  of  a  surveying  in- 
strument used  in  the  field.  The  preparation  of  the  reticule  is 
in  both  cases  the  same  and  consists  in  cutting  lines  where 
the  cross-hairs  are. to  be  placed  with  a  very  fine  sharp  steel 
point  or  a  dividing  tool.  This  may  be  done  by  means  of  a 
dividing  head  and  surface  gage  or  with  a  special  fixture  made 
for  the  purpose.  The  bright  lines  in  the  previously  blackened 
reticule  show  clearly  and  form  a  groove  in  which  subse- 
quently to  lay  the  cross-hairs.  There  are  several  kinds  of 
spiders  that  produce  suitable  threads,  and  their  cocoons  or 
nests  may  be  found  in  the  cracks  and  crevices  in  the  bark 
of  old  trees,  under  cornices  and  head  jambs  of  houses  and  in 
other  protected  places.  The  cocoons  should  be  gathered  before 
the  eggs  hatch  out;  otherwise  the  young  spiders,  in  eating 
their  way  out,  will  cut  the  whole  nest  into  short  fragments  un- 
suitable for  the  purpose  in  view.  The  cocoon  should  be  pulled 
apart  so  that  the  eggs  may  be  removed. 

The  first  method  is  to  place  an  ordinary  divider  partly 
opened  on  a  sheet  of  dull  black  paper  and  fasten  a  little 
lump  of  beeswax  on  each  leg  near  the  end.  Draw  out  a  few 
threads  from  the  spider  cocoon  with  the  fingers  or  a  pair  of 


'Address:  531-A  Washington  Ave.,  Brooklyn,  N.  Y. 


tweezers  and  select  a  thread  that  is  even  and  of 'uniform 
thickness;  lay  it  across  the  divider  points  on  the  lumps  of 
wax  and  fasten  it  to  the  latter  by  either  touching  the  wax 
with  a  hot  metal  rod  or  by  pressing  additional  lumps  of  wax 
on  top  of  the  first  ones  Now  cut  off  the  ends  of  the  thread 
and  carefully  open  the  divider  so  as  to  stretch  the  thread 
tight.  Lay  the  reticule  on  the  sheet  of  paper  and  place  the 
divider  with  the  thread  over  the  reticule  so  thai  the  thread 
falls  in  the  grooves  on  the  latter,  as  shown  in  Fig,  1.  Put 
a  little  drop  of  thick  liquid  shellac  over  the  thread  on  each 
side  of  the  reticule  near  the  inside  edge  and  let  it  stand 
until  dry.  Cut  off  the  outside  ends  of  the  thread,  and  one 
cross  line  is   finished;    the  other  is  finished   in  the  same  way. 

Mounting-  Fixture 

The  second  method  is  used  to  produce  first-class  cross-lines 
that  will  stay  tight  in  all  kinds  of  weather  and  climates,  and 
is  a  little  more  elaborate  than  that  just  described.  The  special 
mounting  fixture  that  is  used  is  shown  about  one-half  actual 
size  in  the  sectional  view,  Fig.  2.  It  is  preferably  made  en- 
tirely of  brass  with  the  exception  of  the  optical  parts.  The 
table  A,  carrying  the  reticule  R,  is  fastened  to  the  tube  G, 
which  revolves,  together  with  the  table,  in  the  slotted  tube  B. 
The  latter  is  screwed  into  the  bracket  D,  which,  in  turn,  is 
fastened  to  the  base  F.  The  bracket  also  carries  an  arm  with 
an  adjustable  mounting  for  the  mirror  E  and  the  reading 
lens  arm  K.  The  latter  is  held  in  position  by  a  screw  and  a 
spring  washer,  and  can  be  swung  forward  or  backward  out 
of  the  way.  The  reading  lens  H  is  held  in  tube  G,  which  is 
threaded  on  the  outside  so  that  it  can  be  screwed  up  or  down 
for  focussing  the  lens.  The  latter  is  an  ordinary  biconvex 
reading  lens  of  about  iy2  inch  focal  distance. 

Preparation  of  Threads 

The  preparation  of  the  threads  is  accomplished  as  follows: 
Draw  out  a  thread  from  the  cocoon  as  previously  described; 
select  one  of  suitable  length  and  fasten  a  little  lump  of  wax 
to  each  end.  This  is  best  done  by  rolling  out  a  lump  of  wax 
between  the  fingers  into  cylindrical  pieces  of  about  1/16  inch 
diameter  and  about  3/4  inch  long,  and  then  bending  them  in 
the  middle  into  a  U-shape.  Place  one  of  these  wax  pieces  over 
each  end  of  the  spider  thread  and  press  them  together  with 
the  fingers  so  as  to  clamp  the  thread  between  the  two  shanks 
of  the  U;  then  roll  them  into  ball  shape.  Now  pick  up  one 
of  the  balls  and  raise  it  carefully  so  that  the  other  one  is  lifted 
up  and  hangs  on  the  spider  thread,  keeping  the  latter  stretched 
tight.  Wash  the  thread  with  a  fine  camel's  hair  brush  dipped 
in  water,  passing  the  brush  with  great  care  over  the  whole 
length  of  the  thread.  This  process  will  stretch  the  thread 
considerably.  Now  dip  the  brush  in  grain  alcohol,  repeat  the 
washing,  and  hang  the  thread  up  to  dry  for  a  few  minutes  by 
fastening  the  upper  wax  ball  to  a  rack  or  stand  and  letting  the 
lower  end  hang  down. 

The  thread  is  mounted  by  laying  it  across  the  reticule  R 
so  that  one  wax  ball  hangs  down  on  each  side  of  the  table  A, 
keeping  the  thread  T  stretched  tight.  Now,  looking  through 
the  magnifier  H  and  reflecting  the  light  from  a  nearby  window 
or  other  source  upward  through'  the  opening  in  the  reticule 
by  means  of  the  mirror  E,  make  sure  that  the  thread  lies  ex- 
actly in  the  previously  cut  groove  or  line  on  the  reticule,  shift- 
ing it,  if  necessary,  with  a  small  wire  hook,  until  it  occupies 
the  correct  position.  Turn  the  table  around  about  a  quarter 
turn,  place  the  second  thread  in  the  same  fashion,  and  fasten 
both  threads  near  the  inside  and  outside  edges  of  the  reticule 
with  a  little  thick  liquid  shellac  or  other  spirit  lacquer.  When 
completely  dry,  cut  off  the  ends  with  a  pair  of  scissors;  the 
reticule  is  then  ready  to  be  inserted  in  the  telescope. 

*     *     * 

The  Machine  Tool  Section  of  the  War  Industries  Board  calls 
attention  to  the  notice  issued  by  the  Railroad  Administration 
stating  that  between  now  and  cold  weather,  with  its  inevitable 
effect  upon  the  movement  of  freight,  the  greatest  possible  ton- 
nage should  be  moved;  the  utmost  expedition  should  be  in- 
sisted upon  in  the  unloading  of  cars,  and  everything  possible 
done  to  avoid  a  repetition  of  the  vicissitudes  of  last  winter. 
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This  is 

Accurate 

Milling 

It  is  milling  crank-case  surfaces 
6%"  x  24"  at  a  90°  angle  in  two 
settings.  The  work  is  done  on 
a  Cincinnati  No.  3  Vertical 
Milling  Machine,  with  a  9"  di- 
ameter cutter,  operating  at  180 
R.  P.  M.,  or  424  feet  per  minute, 
and  at  a  feed  of  12 1/2"  per 
minute,  including  both  longi- 
tudinal and  transverse  feed. 

Error  is  kept  within  the  0.0015" 
limit  allowed  for  both  surfaces. 


Two  "No.  3's"  are  on  this  job.  Average  pro- 
duction from  each  machine,  each  operation, 
100  crank-cases  in  10  hours,  and  the  work 
as  difficult  as  you  can  find. 


The  Cincinnati  No.  3 
Vertical  Milling  Machine 

"Cincinnati"  milling  helps  make  the  Cadillac 
Motor  the  accurate  motor  it  is.  It  will  prove 
equally  efficient  for  your  work.  Ask  us  to 
show  vou. 


THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 
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MANUFACTURE  OF  MANGANESE  STEEL 
CASTINGS' 

II".      III.'  U)UTi     MA\  UK    I'AIIK  - 

Manganese  steel  baa  long  been  a  Familiar  term,  jrel  it  is 
doubtful  whether  full  consideration  has  been  given  to  the 
development  of  this  material  and  its  application  to  machinery. 

\s  i  his  steel  has  remarkable  resistance  to  ahrasive  wear,  ex- 
ireme  tOUghneSS  and  hardness,  combined  with  ability  to  ab- 
sorb   severe    shocks    and    Impacts,    it     is    used    extensively    for 

parts  of  machinery  that  are  subjected  to  extreme  wear  and 

abra8ion  where  durability  is  of  prime  importance.  Manganese 
eastings  are  used  lor  a  great  variety  Of  purposes  including 
parts  for  steam  shovels,  crushers,  dredges,  grab  buckets,  roll- 
ing mill  machinery,  copper  converters,  mills,  cement  kilns, 
asphalt  presses,  brick  and  tile  machinery,  coal  mining  and 
breaking  machinery,  concrete  mixers,  traveling  cranes,  lifting 
magnets,  and  gears.  Manganese  steel  is  also  used  for  the 
manufacture  of  safes,  railway  frogs  and  crossings,  foundry 
tumbling  barrels,  and  many  other  things  of  like  nature. 

Physical  Characteristics 

Manganese  steel  is  similar  in  analysis  to  ordinary  con- 
verter metal,  except  that  it  generally  contains  from  1  to  1.3 
per  cent  carbon  and  from  11  to  13.5  per  cent  manganese.  As 
the  casting  comes  from  the  sand,  it  is  almost  glass  hard  and 
hrittle  and  must  be  made  ductile  by  heat-treatment.  The 
necessity  for  heat-treatment  limits  the  thickness  of  section  it 
is  possible  to  use  successfully.  Originally,  the  castings  were 
made  with  comparatively  thin  sections  and  could  not  weigh 
more  than  a  few  hundred  pounds;  at  present,  however,  cast- 
ings, with  walls  up  to  5%  inches  thick  and  weighing  30,000 
pounds  and  more  are  handled  satisfactorily.  In  fact,  it  does 
not  appear  that  the  limit  of  weight  has  yet  been  reached  by  a 
considerable  margin.  Heavy  castings  are  cored  to  a  minimum 
thickness  of  5%  inches  so  as  to  eliminate  internal  stresses, 
invariably  set  up  in  a  very  thick  casting,  and  also  to  reduce 
the  weight  and  inertia  of  the  piece.  At  the  same  time  the 
maximum  allowable  heat-treating  thickness  of  5V2  inches  is 
sufficient  to  permit  the  use  of  manganese  steel  for  the  heaviest 
classes  of  machinery. 

The  tensile  strength  of  manganese  steel  is  from  90,000  to 
110,000  pounds  per  square  inch.  The  elastic  limit  is  about 
50,000  pounds  per  square  inch.  The  elongation,  in  2  inches,  is 
about  33  per  cent;  the  reduction  of  area  is  about  35  per  cent. 
The  specific  heat  ranges  from  0.145  at  ordinary  temperatures 
to  about  0.2  at  1200  degrees  C.  Between  ordinary  atmos- 
pheric temperatures  and  600  degrees  C,  the  heat  conductivity 
appears  to  be  about  one-third  that  of  the  low-carbon  steel.  The 
electrical  resistance  is  approximately  3.4  times  the  resistance 
of  ordinary  Bessemer  steel  and  between  100  and  600  degrees 
C,  the  resistance  is  said  to  remain  practically  constant.  Be- 
cause manganese  steel  is  non-magnetic,  it  is  used  for  the 
shields  or  bottom  plates  of  lifting  magnets.  The  shrinkage  is 
high,  amounting  to  5/16  inch  per  foot,  as  against  3/16  to  Y± 
inch  in  ordinary  steel  foundry  practice. 

Manganese  steel  does  not  owe  its  wear  resisting  qualities 
to  its  hardness.  When  subjected  to  the  Brinell  test  it  shows 
an"  average  hardness  of  about  200.  The  extreme  outer  fiber 
of  the  treated  steel  shows  a  slightly  lower  hardness  number 
than  the  steel  about  Ys  inch  below  the  surface;  from  the 
latter  pou...  -lie  hardness  remains  constant  to  the  core  of  the 
casting.  This  reduction  of  hardness  at  the  surface  is  due  to 
the  oxidation  of  the  carbon  that  forms  on  the  surface  during 
the  heat-treatment.  The  toughness  of  the  material  is  due  to 
its  great  molecular  cohesion,  which  causes  the  particles  to 
flow  rather  than  to  tear  off.  When  tested  with  a  scleroscope, 
manganese  steel  shows  a  hardness  of  from  40  to  50. 
Heat-treatment  of  Manganese  Steel  Castings 

Manganese  steel  of  ordinary  composition  poured  in  a  layer 
about  Yi  to  y2  inch  thick  in  a  chill  mold,  when  cold,  will  hend 
double  and  has  all  the  usual  toughness  of  reheated  and 
quenched  manganese  steel;  if  cast  in  a  sand  mold,  the  tough- 

"Abstract  of  an  article  published  in  the  "Armour  Engineer." 
2Sales    and    mechanical    engineer    of    the    Ameri -an    Manganese    Steel    Co., 
Chicago.  111. 


ness  approximates  thai  ol  the  reheated  and  quenched  metal 
Inversely  ai  the  thickness  of  the  sand-cast  section.  For  ex 
ample,  a  sand  cast  section  j ■/[.  inch  thick  will  usually  bend  from 
45  tO  90  degrees  before  it  breaks  by  cold  bending;  a  lection 
12  Inches  thick  will  break  before  it.  is  deflected  20  degrees.  The 
thinner  section  Is  whiter  and  has  smaller  crystals  lhat  the 
heavier,  but  the  crystals  of  the  chill-cast  section  are  still 
whiter  and  smaller.  It  the  <  hill  mold  casting  and  the  two 
Band-mold  castings  are  heated  to  1000  degrees  C.  and 
quenched  with  water,  they  will  have  practically  an  equal  de- 
gree of  toughness  and  hardness,  [f  they  are  then  heated  to 
700  degrees  C,  or  a  little  lower,  and  held  at  this  temperature 
for  one-half  hour  and  afterward  cooled  slowly  to  ordinary  tem- 
perature and  broken,  they  are  weak  and  hend  but  slightly  be- 
fore breaking.  A  section  3  inches  thick  cooled  slowly  from 
the  heat  of  casting  and  put  under  a  drop  weight  will  break 
about  as  readily  as  an  equal  thickness  of  a  fair  quality  of  gray 
iron'and  will  frequently  show  crystals  with  a  mirrored  sur- 
face as  large  as  Yi  or  1  inch.  Specimens  heated  to  above  700 
degrees  C.  and  coqled  slowly  to  below  600  degrees  C.  are  very 
weak;  if  reheated  to  700  degrees  C.  and  quenched  in  water, 
only  a  slight  increase  in  toughness  will  be  noted.  Manganese 
steel  that  has  been  weakened  by  slow  cooling  from  700  degrees 
or  above  is  only  put  in  a  condition  of  maximum  toughness  by 
reheating  to  a  much  higher  temperature  and  then  cooling 
rapidly  enough  to  prevent  mechanical  or  chemical  separation. 

Manganese  steel  is  readily  burnt  when  heated,  and  this 
tendency  to  burn  increases  as  the  temperature  is  raised.  For 
this  reason  it  is  usual  to  heat  for  quenching  only  to  a  point 
sufficiently  high  to  give  the  characteristic  toughness  in  the 
quenched  metal. 

In  operating  the  annealing  ovens  or  furnaces,  it  is  necessary 
to  heat  the  castings  slowly  so  as  not  to  create  expansion 
stresses,  which  will  cause  cracks.  After  the  proper  tempera- 
ture is  reached — from  1600  to  2200  degrees  F. — the  castings 
must  be  given  a  soaking  heat  for  several  hours  in  order  to 
bring  the  molecules  into  a  state  of  equilibrium.  The  time  re- 
quired for  this  operation  varies  from  four  to  twenty-four  hours, 
depending  on  the  size  and  character  of  the  casting.  The 
water  in  the  quenching  tanks  should  be  as  cold  as  possible 
so  as  to  cool  the  castings  quickly  before  there  is  time  for  any 
internal  structural  changes.  The  men  drawing  the  castings 
from  the  annealing  furnaces  must  be  protected  from  the  heat 
with  special  clothing  and  helmets.  Respirators  also  are  de- 
sirable, owing  to  the  noxious  gases  emitted  from  the  furnace 
when  the  door  is  opened. 

Cleaning-  and  Machining'  Manganese  Steel  Castings 
The  proper  cleaning  of  manganese  steel  castings  presents 
many  problems.  Very  little  sand  adheres  after  the  casting 
comes  from  the  quenching  bath,  but  the  metal  is  so  tough  that 
practically  all  the  trimming  must  be  done  by  grinding.  Ex- 
tensive, portable,  electrically  driven  grinding  equipment  is 
necessary  for  this  purpose. 

When  castings  are  to  be  finished  in  any  way,  ordinary  ma- 
chining methods  are  unsuccessful  and  grinding  must  he  re- 
sorted to,  necessitating  special  equipment.  Holes  more  than 
1*4  inch  in  diameter  are  cored  out  of  the  castings  and  ground 
to  size  with  special  wheels.  When  it  is  necessary  to  drill 
smaller  holes  or  to  cut  threads,  soft  steel  or  wrought-iron  in- 
serts are  set  in  the  molds  at  the  desired  points,  like  chaplets, 
and  the  metal  is  cast  around  them.  Incidentally,  this  adds  to 
the  difficulties  of  the  foundryman.  Sometimes  bushings  are 
set  in  the  hubs  of  gear  wheels  when  it  is  desired  to  machine 
them  by  ordinary  methods.  Liberal  allowances  of  metal  are 
made  for  grinding  in  order  to  minimize  the  danger  of  spoiling 
the  work  in  the  machine  shop.  It  is  necessary  for  the  ma- 
chine shop  foreman  to  exercise  his  judgment  continually; 
coarse  wheels  and  heavy  cuts  are  used  so  that  the  metal  is 
removed  rapidly,  although  by  no  means  as  easily  as  would  be 
the  case  were  it  possible  to  employ  ordinary  cutting  tools. 

*     *     * 
Oil  stains  on  concrete  floors  may  be  removed  by  covering 
with  a  mixture  of  1  pound  of  oxalic  acid,  3  gallons  of  water 
and  enough  wheat  flour  to  make  a  paste  that  can  be  applied 
with  a  brush.    The  paste  is  removed  with  clean  water. 


Mechanical    Principles    Cannot    Be   Changed 

But  their  APPLICATION  may  be.    When  ONE  Mechanical 
Motion  can  be  made  to  DO  THE  WORK  OF  TWO 

or  MORE,  EVERYBODY  IS  BETTER  OFF 


And  this  is  one  of  the  Open  Secrets  of  the 

SIMPLICITY  EFFICIENCY 

ACCURACY  STRENGTH 

and  LONGEVITY 

OF  THE 

"PRECISION" 

DriZg  and  Milling  Machine 

It  is  Always  "ON  THE  JOB" 


Lucas  Machine  Tool  Co., 


NOW  AND 
ALWAYS  OF, 


Cleveland,  0.,  U.S.A. 


OBITUARIES 


WILLIAM  KENT 

William  Kent,  ol  Montclalr,  n.  J.,  tormerlj  dean  of  the 
l.  c.  Smith  College  of  Applied  SclenceB,  Syracuse  University, 
died  In  Qananoque,  Ontario,  Canada,  Beptember  L8,  aged  Blxtj 
seven  years.  He  was  one  of  the  most  well-known  men  In  the 
mechanical  engineering  field,  and  was  unusually  well  Informed 
upon  many  of  the  various  phases  of  engineering.  He  was  espe 
dally  an  experl  on  the  properties  of  iron  ami  steel  as  applied 
to  struct ural  purposes. 

Professor    Ken!    was    horn    in    Philadelphia,    March    ...    L851. 
He  was  educated  In  the  public  schools  and   graduated   from 

the    Central    High    School,    ill    Philadelphia,    in    L868.      He    was 

then  employed  as 
clerk  and  bookkeep- 
er in  a  coal  ship- 
ping house  for  near- 
ly two  years.  After 
leaving  this  posi- 
tion he  was  book- 
keeper In  the  Jer- 
sey City  Gas  Office 
for  two  and  a  half 
years.  Meanwhile. 
he  attended  night 
school  at  Cooper 
Union,  New  York 
City,  and  graduated 
with  the  class  of 
1872.  After  gradua- 
tion, he  obtained  a 
position  as  book- 
keeper in  the  Ring- 
wood  Iron  Works, 
at  Hewitt,  N.  J., 
where  he  had  an 
opportunity  to  ob- 
tain some  experience  in  engineering  and  chemistry.  The 
depression  in  the  iron  trade  following  the  panic  of  1873 
caused  the  shutting  down  of  the  blast  furnace,  and  he  left  at 
the  end  of  1874  to  enter  Stevens  Institute  of  Technology  as  a 
special  student.  In  June,  1875,  he  was  appointed  assistant  to 
Professor  II.  H.  Thurston  in  the  work  of  the  United  States 
Iron  and  Steel  Testing  Board,  and  under  his  direction  carried 
on  for  two  years  a  research  on  the  properties  of  the  alloys  of 
copper  and  tin,  and  copper  and  zinc.  He  also  qualified  as  a 
regular  student  in  the  senior  class,  and  graduated  in  1876  with 
the  degree  of  M.E. 

In  1877,  he  went  to  Pittsburg  as  a  draftsman  with  a  firm  of 
blast  furnace  engineers.  While  engaged  in  this  work,  he 
made  a  trip  through  the  new  iron  district  in  the  Hocking 
Valley,  Ohio,  and  wrote  an  account  for  the  district  for  the 
American  Manufacturer,  of  Pittsburg.  This  led  to  his  appoint- 
ment as  editor  of  that  paper,  which,  position  he  held  for  two 
years.  In  the  next  three  years,  he  was  engaged  in  the  iron 
and  steel  works  of  Shoenberger  &  Co.,  first  as  general  assistant 
and  later  as  superintendent  of  the  open-hearth  steel  depart- 
ment. Some  time  later,  he  opened  an  office  in  Pittsburg  for 
the  Babcock  &  Wilcox  Co.,  and  introduced  that  company's 
boilers  in  western  Pennsylvania  and  eastern  Ohio.  He  also 
formed  a  partnership  with  William  F.  Zimmerman  in  the 
organization  of  the  Pittsburg  Testing  Laboratory,  which  was 
sold  later  to  Hunt  &  Clapp.  In  1883,  he  came  to  the  New  York 
office  of  the  Babcock  &  Wilcox  Co.  as  superintendent  of  the 
sales  department  and  engineer  of  tests;  he  resigned  from  this 
position  in  1885  to  become  general  manager  of  the  Springer 
Torsion  Balance  Co.  Here  he  developed  the  invention  of  the 
weighing  scale  with  torsional  pivots  instead  of  knife-edges, 
used  generally  in  "the  retail  drug  trade,  and  he  also  built  and 
equipped  a  factory  in  Jersey  City  for  the  manufacture  of  this 
scale.  He  was  engaged  in  this  work  until  1890,  when  he  open- 
ed an  office  in  New  York  as  consulting  engineer.  For  the  next 
thirteen  years,  his  work  was  of  a  varied  nature,  including 
engineering  design  and  construction,  engine  and  boiler  testing, 
and  literary  engineering  work. 

Professor  Kent  is  best  known  to  the  mechanical  world  as  the 
author  of  "Kenfs  Mechanical  Engineer's  Pocketbook,"  which, 
for  many  years,  was  the  standard  engineering  handbook  in 
the  United  States.  He  began  his  work  on  this  book  in  1891 
and  spent  four  years  on  its  completion.  The  book  was  pub- 
lished in  1895  and  immediately  was  recognized  as  filling  a 
long-felt  want  among  engineers,  draftsmen,  and  others  having 
to  do  with  mechanical  work  and  design.  In  1895,  he  also 
became  one  of  the  associate  editors  of  Engineering  News. 
which  position  he  held  until  1903,  at  which  tim°  he  became 
dean  and  professor  of  mechanical  engineering  in  the  L.  C. 
Smith  College  of  Applied  Sciences,  at  Syracuse  University. 
Syracuse,  N.  Y.,  which  position  he  held  for  several  years.  In 
1905,  the  university  conferred  upon  him  the  degree  of  Doctcr 
of   Science.      In   addition   to  his  handbook,   he   brought   out   a 


treatise   on   "Steam    ltoiler    Economy,"    in    11*01.   and   shorlls    be 

lore  his  death,  he  published  a  large  work  entitled  "Bookkeeping 
and  Cost  Accounting  for  Factories."     He  is  also  the  author  of  a 

work  known  as  "Investigating  an  Industry."    Numerous  pal 

cuts    were   obtained    by    Professor    Kent,   during   his   varied    en 

glneerlng  activities,    in  1808  and  1901,  he  obtained  patent    on 

the    WlngWall    smokeless    furnace    for    steam    boilers,    and,    in 
L908,   he   patented    B   Kas   producer    for   use    In    connection    with 

gas  engines. 

Professor  Kent  was  a  member  ol  many  engineering  societies 
He  had  been  a  member  of  the  American  Institute  ol'  Miniiic 
Engineers  since  1876,  and  of  the  American  Society  of  Meehani 
cal  Engineers  since  its  organization  in  1880,  lie  was  vice 
president    of   this   latter   society   and.    in    1905,    wfei    president    of 

the  American  Societj  ot  Heating  ami  Ventilating  Engineers. 


PERSONALS 


Ai.of  Stbombebg  has  been  appointed  general  foreman  of  John 
Bath  &  Co.,  Inc.,  Worcester,  Mass. 

Walteb  Gray  has  been  appointed  superintendent  of  John 
Bath  &  Co.,  Inc.,  Worcester,  Mass. 

HARRY  F.  Clifford,  for  the  past  two  years  superintendent  ol 
John  Bath  &  Co.,  Inc.,  Worcester,  Mass.  has  been  appointed 
works  manager  of  the  company. 

E.  R.  Wood,  formerly  eastern  representative  of  the  High 
Speed  Hammer  Co.,  Rochester,  N.  Y.,  has  become  associated 
with  the  Sherritt  &  Stoer  Co.,  Philadelphia,  Pa.,  in  its  Sales 
Department. 

A.  J.  Barnes  has  been  appointed  export  manager  of  tin 
Shepard  Electric  Crane  &  Hoist  Co..  with  headquarters  In 
Montour  Falls,  N.  Y.  Mr.  Barnes  will  also  continue  his  work 
as  director  of  publicity  for  the  company. 

F.  W.  Shumard,  formerly  equipment  and  production  engi- 
neer at  the  Utica  plant  of  the  Savage  Arms  Corporation,  is 
now  employed  in  the  Maintenance  Division  of  the  Motor  Trans- 
port Corps,  Washington,  D.  C,  in  a  similar  capacity. 

C.  W.  Cross  has  been  appointed  special  representative  of 
the  Chicago  Pneumatic  Tool  Co.,  Chicago,  111.,  for  the  sale  of 
pneumatic  tools  to  railroads,  in  place  of  L.  C.  Sprague  who 
has  been  promoted  to  the  position  of  district  manager  of 
sales  for  the  company  at  New  York. 

Harry  L.  Barnitz,  who  was  formerly  a  sales  agent  for  the 
International  Oxygen  Co.,  has  entered  into  business  for  him- 
self as  a  consulting  engineer  on  oxygen  and  hydrogen,  plant 
instillation,  and  technical  processes  for  their  uses,  with  an 
office  at  617  W.  152nd  St.,  New  York  City. 

Charles  Lea,  formerly  chief  engineer  of  West  &  Dodge,  Bos- 
ton, Mass.,  has  opened  offices  at  1G1  Summer  St.,  Boston,  where 
he  will  conduct  a  general  consulting  engineering  business 
under  the  name  of  the  Lea  Engineering  Co.  Special  atten- 
tion will  be  paid  to  the  design  of  machinery  for  testing  thread 
leads. 

R.  W.  Davis  is  now  connected  with  the  sales  organization  of 
the  Cleveland  Milling  Machine  Co.,  Cleveland,  Ohio,  and  is  in 
charge  of  the  Detroit  territory,  with  offices  at  705  Dime  Bank 
Bldg.,  where  a  large  quantity  of  standard  milling  cutters  are 
carried  in  stock.  Mr.  Davis  has  had  extensive  experience  in 
this  line. 

Leonard  W.  Egan,  formerly  special  engineer  with  the 
Wellman-Seaver-Morgan  Co.,  has  become  associated  with  the 
Electric  Furnace  Co.,  Alliance,  Ohio,  in  a  similar  capacity. 
Previous  to  Mr.  Egan's  connection  with  the  Wellman-Seaver- 
Morgan  Co.,  he  was  for  five  years  electrical  engineer  with  the 
Pittsburg  Crucible  Steel  Co.,  Midland,  Pa. 

Roger  P.  Redier  has  been  appointed  general  sales  manager 
for  the  Allied  Machinery  Co.  of  America.  120  Broadway,  New 
York  City,  with  headquarters  in  Paris,  France.  Mr.  Redier 
has  had  long  experience  in  selling  American  machinery 
throughout  continental  Europe.  He  is  now  in  the  United 
States  visiting  the  factories,  and  expects  to  return  to  France 
this  fall. 

H.  E.  Henry  has  been  appointed  general,  sales  manager  of 
the  Fulflo  Pump  Co.,  Blanchester.  Ohio,  succeeding  A.  X. 
Martin,  who  is  now  associated  with  the  Pyle  National  Co.  of 
Chicago,  111.  Mr.  Henry  has  been  connected  with  the  Fulflo 
Pump  Co.  in  the  capacity  of  purchasing  agent  ever  since  the 
business  was  established.  He  will  also  continue  to  act  as  pur- 
chasing agent  for  the  present. 

A  E  Brion,  president  of  Peter  A.  Frasse  &  Co.,  Inc..  417 
Canal  St.,  New  York  City,  recently  celebrated  the  completion 
of  forty  years  of  service  with  the  company  by  entertaining  the 
directors  and  members  of  the  advisory  board,  as  well  as  a 
number  of  business  men  in  allied  industries,  at  a  dinner  at 
the  Columbia  Yacht  Club.  Before  the  dinner,  the  employes 
presented  Mr.  Brion  with  a  gold  watch  and  chain  as  an  ex- 
pression of  the  high  esteem  in  which  he  is  held.  In  further 
celebration  of  the  anniversary.  Mr.  Brion  gave  a  reception 
and  dance  for  the  employes  of  the  company. 
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SCREWS 


MACHINE,  WOOD,  CAP, 
SET,  LAG,  ETC. 


WE  HAVE  THE  ASSORTMENT  AND  THE  QUANTITY 


Let  us  figure  on  your  next 
specifications.  We  have  man- 
aged to  "take  care"  of  some 
very  large  concerns  both  in 
price  and  delivery. 


HAMMACHER,  SCHLEMMER  &  CO. 

HARDWARE,  TOOLS  AND  SUPPLIES 
NEW  YORK  SINCE  1848  4th  AVE.  AND  13th  ST. 


L86 


MACHINERY 


October,  1918 


COMING  EVENTS 


October  7-12— Joini  convention  of  the  American 
i . .  1 1 1 . .  i  <  j  mi  d'i  lesociat  Ion  and  the  Amei  li  in  Inatl 
mi.-  ol  detail  ni  Milwaukee,  Wis  Concurrent  with 
these  meeting*  there  «iii  i><-  an  exhibition  of  foun 
dry  equipment .  machine  toola, 

October  26-26— Section  meeting  of  the  American 
Bqclety  of  Mechanical  Engineers  In  Indlanapolla,  Ind, 

November  7-8 — Annual  convention  of  the  National 
Machine  Tool  Builders'  Association  In  New  S"ork 
Ott]  with  headquarters  al  the  Hotel  Astor.  Gen 
era!  manager,  Charles  E,   Hlldreth,  Worcester,  Mass. 

December  3-6 — Annual  meeting  of  the  American 
Soclet]   of   Mechanical   Engineers  al  '-".'  w  .  B9th  si., 

Now     York    Oltj 


SOCIETIES,    SCHOOLS  AND 
COLLEGES 


University  of  Utah.  Suit  Lake  Olty,  Uliih.  Qen 
eral  catalogue  for  1918  1910,  containing  announce 
in, mus  of  courses  and  list  of  students. 

Polytochnio  Institute  of  Brooklyn.  College  of  En- 
gineering, 85  Livingston  St.,  Brooklyn,  N.  Y.  Oata 
logue  of  evening  technical  courses  in  engineering, 
chemistry,  mathematics,  languages,  history,  and 
economics  for   1918  1919. 


Manual  of  Engineering  Drawing.  By  Thomas  E. 
French.  329  pages,  6  by  9  inches;  556  illus- 
trations. Published  by  McGraw-Hill  Book  Co.. 
Inc.,  23'J  AY.  S9th  St.,  New  York  City.  Price, 
$2.50. 
This  is  the  second  revised  and  enlarged  edition 
of  Professor  French's  book  ou  engineering  drawing 
for  students  and  draftsmen.  The  author,  as  pro- 
fessor of  engineering  drawing  at  the  Ohio  State 
University,  has  had  au  unusual  opportunity  to  de- 
termine the  character  of  instruction  that  is  espe- 
cially needed  by  the  student.  As  the  earlier  edi- 
tion of  the  book  has  been  used  by  over  200  technical 
schools,  it  has  been  possible  to  obtain  a  certain 
amount  of  constructive  criticism,  and  numerous 
changes  and  additions  that  have  been  thought  de- 
sirable have  been  made.  The  important  changes  and 
additions  in  the  new  book  are:  A  new  chapter  on 
lettering  of  twenty-two  pages  and  forty-five  illus- 
trations, designed  to  give  a  thorough  course  for 
engineers,  with  detailed  analysis  of  the  letter  forms 
and  discussions  of  composition  of  letters  and  winds 
with  a  carefully  graded  series  of  exercises;  a  sepa- 
rate chapter  on  screw  threads,  bolts,  and  fastenings: 
a  rewritten  and  greatly  enlarged  chapter  on  working 
drawings,  with  sixty  carefully  graded  problems;  a 
new  chapter  on  structural  drawing;  an  extension 
of  the  scope  of  the  chapter  on  architectural  draw- 
ing; the  addition  of  new  problems  in  each  chapter; 
and  the  addition  of  an  appendix  containing  useful 
tables  and  diagrams.  The  book  as  enlarged  is 
adapted  for  advanced  courses  in  machine  drawing, 
and    the    group    arrangement    provides    au    adequate     f~~  jgjg    anu;~  1917 


series  of  problems   for   either   long   or   short   courses. 


chui  king  machines,  giving  dlmen  1  and  Informs- 

on    Hi  on    and    operation    of    these 

machines, 

Community-    Machine     &     Tool     Works,     Inc.,      139 

Center    St.,    New    Sfork    Olty,     Circular    Illustrating 

.in.i   .i iln      the   i munlty    thread  gage   grind 

Ing  machine,  which,  II  I  claimed,  will  grind  gages 
within  0.0001  Inch  accuracy  In  the  lead  and  Bys 
minutes  In   the  angle, 

Orescent  Bolt  Fastener  Co.,  881  Fourth  Ave.,  New 
\ . .1  u  Olty,  is  Issuing  a  charl  showing  how  to  most 
..I.,  |oln  .i  given  bell  bj  the  use  of  Orescent 
bell  fasteners.  The  charl  gi\cs  the  number  of  the 
fastener  to  !»•  used  for  different  widths  of  bell 
diameters  of  pulleys,  and  types  ol  work.  Oopies 
win  be  sent  to  all  Interested. 

E.  C.   Atkins  &   Co.,   Inc.,    Indianapolis,    Ind.     Oats 

logue  descriptive  of  Atkins  "Kwlck-kut"  metal 
cutting  machines.  Catalogue  of  \tkins  circular 
metal-cutting  sawa,  containing  tables  of  dimensions 
ami  prices.  Hacksaw  charl  and  price  list,  giving 
prices  of  hacksaw  blades  of  different  dimensions 
and  specifying  the  work  for  which  each  is  par 
ticularly  adapted, 

Austin  Co.,  Cleveland,  Ohio,  Catalogue  5,  de- 
scriptive of  the  Austin  method  of  factory  construe 
tion,  a  method  of  erecting  permanent  and  substan 
tlal  factory  buildings  In  the  minimum  of  time,  by 
standardization  and  quantity  production.  stand- 
ardized    designs     and     Specifications     are     drawn     up 

for    various    industrial    types    of    construction,    and 

materials     for     building,      such     as     fabricated     steel. 

steel  sash,  roofing,  lumber,  etc.,  are  carried  In 
stock,  so  thai  jl  is  possible  to  deliver  them  to  any 
job    when    they    are    needed,    without    delay. 

Brown  Portable  Elevator  Co.,  10  S.  La  Salle  St., 
Chicago.  111.  Bulletin  2,  entitled  "Cutting  Costs  by 
the  Brown  Portable  Continuous-motion  Handling  Ma- 
chines." showing  how  by  means  of  these  machines 
it  is  possible  to  release  a  large  number  of  men  re- 
quired for  handling,  which  is  of  particular  interest 
at  this  time,  when  saving  in  man-power  is  of  such 
importance.  The  catalogue  illustrates  many  inter- 
esting applications  of  conveying  machinery  in  all 
kinds  of  industries,  and  shows  the  difference  in  the 
cost  of  handling  when  done  by  hand  and  when  done 
by  machines. 

Grand  Rapids  Grinding  Machine  Co.,  Grand  Bap- 
ids,  Mich.  Catalogue  entitled  "The  Grand  Rapids 
Drill  Grinder  Book."  The  aim  of  the  company  in 
producing  this  book  has  been  not  only  to  portray 
the  Grand  Rapids  line  of  drill  grinding  machines. 
but  also  to  give  definite  information  on  what  is 
needed  in  order  to  produce  a  properly  ground  twist 
drill.  With  this  in  view,  chapters  are  included  on 
"The  Conditions  Required  for  a  Perfect  Working 
Twist  Drill— and  Why."  and  "Helpful  Hints  Re- 
garding the  Care  and  Use  of  Twist  Drills,"  illus- 
trated with  lino  drawings  that  make  the  principles 
very  clear. 

Scovill  Mfg.  Co.,  Waterbury,  Conn.  Annual  acci- 
dent report  for  1917.  The  pamphlet  contains  photo- 
graphs of  the  Scovill  Mfg.  Co.'s  industrial  hospital, 
and  describes,  in  general,  the  sanitation  and  hygiene 
work  done  by  the  company,  and  the  provision  for 
the  prevention  and  treatment  of  accidents.  The 
report  contains  a  classified  list  of  the  accidents 
during  the  years  1917,  1916,  1915,  and  1914,  from 
which  it  will  be  seen  that  a  marked  reduction  has 
been  made  in  the  number  of  accidents.  A  table  has 
also  been  included  giving  a  comparative  statement 
if    the    kinds    of    accidents,    as 


NEW  CATALOGUES  AND 
CIRCULARS 


Elkhart,  Ind.  Circular  illus- 
the  Foster  No.  2-B  universal 
and  attachments. 


Foster  Machine  Co., 
trating  and  describing 
turret  lathe,  its  tools, 

Independent  Pneumatic  Tool  Co-.,  600  W.  Jackson 
Blvd.,  Chicago,  111.  Circular  27  of  "Thor"  pneu- 
matic and  electric  tools,  giving  dimensions,  ca- 
pacities,   etc. 

Griscom-Russell  Co.,  90  West  St..  New  York  City. 
Bulletin  1110,  containing  a  detailed  description  of 
the  Stratton  air  separator  for  removing  water  from 
compressed  air. 

Canton  Foundry  &  Machine  Co.,  Canton,  Ohio. 
Catalogue  of  portable  floor  cranes  and  hoists,  giving 
the  dimensions  and  capacities  of  the  various  sizes 
made   by   this   company. 

New  Britain  Machine  Co.,  New  Britain,  Conn. 
Bulletin    1206-A,     describing     New     Britain     all-steel 


well  as  a  classification  of  the  accidents  by  national- 
ity and  age. 

Long  &  Allstatter  Co.,  Hamilton,  Ohio.  Cata- 
logue 21-A,  illustrating  and  giving  specifications  for 
the  complete  line  of  punching  and  shearing  ma- 
chinery made  by  this  company.  The  catalogue  shows 
a  large  number  of  sizes  and  varieties  of  standard 
single  and  double  machines,  ranging  in  capacity 
from  the  smallest  to  the  largest  and  most  powerful 
types.  The  catalogue  is  indexed,  making  it  con- 
venient to  refer  to,  and  contains,  in  addition,  tables 
of  circumferences  and  areas,  weights  of  flat  rolled 
steel,  TJ.  S.  standard  gage  for  sheet  and  plate  iron 
and  steel,  Birmingham  wire  gage,  weight  of  one 
foot  of  round  steel,  weight  of  one  foot  of  square 
steel,  weight  of  fiat  steel  in  pounds  per  linear 
foot,    and   decimals   of   an   inch   and   of   a    foot. 


TRADE  NOTES 


Kelly  Reamer  Co.,  Cleveland,  Ohio,  has  awarded 
straight  10  per  cent  increase  to  all  its  employes. 
Parker  Mfg.   Co,,   Ann  Arbor,   Mich.,   manufacturer 


work-stands,    provided   with    two   or   three    trays   and     ()f  Parker  drill  chucks  and  arbors,   at  a  recent  board 


with   or   without   drawers. 

Foster  Machine  Co.,  Elkhart,  Ind.  Catalogue  illus- 
trating and  describing  H.  &  M.  thread  milling  ma- 
chines for  brass  parts,  for  steel  parts,  and  for 
shrapnel  and  high-explosive   shells. 

Aluminum  Castings  Co.,  6205  Carnegie  Ave.,  Cleve- 
land,    Ohio.      Circular    entitled    "Being    an    Account 


meeting  elected  Florence  M.  Huddy  secretary  of 
the  company. 

W.  M.  &  C.  F.  Tucker,  Hartford.  Conn.,  makers 
of  oil-hole  covers  and  the  "Hercules"  line  of  shears 
and  rod  cutters,  expect  to  occupy  their  newly  ac- 
quired factory  on  Franklin  Ave.  some  time  this  fall. 

A.    H.    Alexander,    United   States   representative  of 


of    a    Little    Talk    with    an    Explorer."    advertising     George  H.   Alexander,  of  Birmingham.   England. 


"Lynux"   and    "Lynite"   machined  products. 

Gisholt  Machine  Co.,  Madison.  Wis.  Circular 
illustrating  the  Gisholt  universal  tool  grinder  in 
use  in  a  big  plant.  The  circular  lists  the  advan- 
tages to  be  obtained  through  the  use  of  this 
machine. 

Herman  A.  Holz,  Metropolitan  Tower,  New  York 
City.  Circular  descriptive  of  the  magnet-meter,  an 
apparatus  for  the  precise,  convenient,  and  rapid  in- 
vestigation of  the  magnetic  qualities  of  permanent 
magnets. 

Turner  Machine  Co.,  Danbury,  Conn.  Catalogue  15 
of     Quint's     vertical-turret     drilling,     tapping,     and 


spe- 
cialist in  complete  mechanical  equipments  for  man- 
ufacturing on  the  interchangeable  plan,  has  moved 
from  44  Whitehall  St.,  New  York  City,  to  2(1  Cort- 
landt   St. 

Peninsular  Tool  Salvage  Co.,  Detroit,  Mich.,  has 
taken  over  half  of  the  second  floor  of  the  building 
at  25  E.  Fort  St.,  Detroit,  to  be  used  as  general 
offices  and  will  establish  a  drill  reclaiming  depart- 
ment there.  The  company  still  maintains  its  fac- 
tory at  45  E.   Fort  St. 

U.  S.  Ball  Bearing  Mfg.  Co.,  Chicago,  111.,  has 
recently  opened  two  new  sales  offices,  one  of  which 
is  located   at  434   Rialto   Bldg..   San    Francisco.    Cal., 


nmi    ii ther  ni    1487    Dime    Bank    Bldg.,    Detroit, 

\toii.  s.  0.  Kyic-  is  manager  ol  the  Ban  Francisco 
office  nmi  a.  deMaringb  is  manager  of  the  Detroit 
office. 

Continental    Auto    Parts    Co.,     [Cnlgbtatown,     Ind., 

otlj  Increased  its  capital  stock  from  $id.(hmp 

io  |80, and   Is   now   making  extensive  addition 

io  its  plant  ami  installing  additional  mac! iry  ami 

cqiiii ni   in  onici-  to  take  can-  oi    On-  govern in 

contracts  which  it  has  on  band,  This  company  man 
ufacturei  ■  Line  of  simp  ami  factor]  equipment. 

Cutlor-Hammor  Mfg.  Co.,  Milwaukee,  WIh.,  man 
ufacturer  of  electric  controlling  Qevlces  and  simllsi 
apparatus,  has  opened  a   branch  office  in  the  union 

Trust     Bldg.,     16th    and     II     Sis,     N.W.,     Washington. 

D.O.  ii.  w.  Knowles  and  0.  w.  7e*ger  will  be 
in  charge  of  the  new  office,  it  will  be  operated 
entirely  for  the  pm-pose  of  giving  service  to  the 
Government    ami   others   having  occasion   to  require 

Information  regarding  Iln-  company's  products,  or- 
ders,   contracts,   etc. 

Fay  &  Scott,  Dexter,  Me.,  have  provided  for  tin- 
housing  of  their  six  hundred  employes  by  construct- 
ing bungalows  for  the  married  men  ami  a  special 
building  known  as  "Fayscott  Inn"  for  the  unmar- 
ried men,  The  entire  project  Is  under  the  super 
vision  of  Joseph  Burnard,  superintendent  of  the 
erection    room.     The    Fayscott    farm,    also   operated 

by    Mr.    I'.urnard,    supplies    a    large    part    of    the    food 

I'm-  the  employes,   comprising  eight   acres  of  garden 

truck,    and    it    has,    in    addition,    a    model    dairy    ami 

piggery. 

American  Broach  &  Machine  Co.,  which  was 
organized  July  1  and  has  been  manufacturing 
broaches    at     25     E.     Fort     SI.,     Detroit,     Mich.,     has 

been  obliged   to  seek  larger  quarters,   owing   to  the 

increasing  volume  Of  business  which  it  is  handling, 
and  has  moved  to  Ann  Arbor,  Mich.,  where  the  com- 
pany occupies  a  new  concrete  building.  The  equip- 
ment has  been  increased  considerably  and  the  coin 
pany  is  now  able  to  make  prompt  deliveries.  Francis 
.1.  Lapointe,  formerly  connected  with  the  J.  N. 
Lapointe  Co.,  of  New  London,  Conn.,  is  president 
and   general   manager. 

Walworth  Mfg.  Co.,  Boston,  Mass.,  announces 
that  it  will  discontinue  the  manufacture  of  the 
6-inch  "Genuine  Walworth"  stillson  wrench  in  re- 
sponse to  the  request  of  the  War  Industries  Board 
Io  manufacturers  to  release  labor  and  conserve  ma- 
terial and  fuel.  The  company  will  also  discontinue 
the  manufacture  of  the  wooden-handle  "Genuine 
Walworth"  stillson  wrench  in  all  sizes,  continuing 
to  make  only  the  steel-handle  wrench.  These 
wrenches  will  have  what  is  called  "war  finish"  for 
the  duration  of  the  war.  No  change  is  to  be  made 
in  the  patterns  or  the  quality  of  the  material  or 
workmanship,  and  the  "war  finish"  wrench,  although 
presenting  a  rougher  appearance,  will  be  of  the 
same  strength  and  quality  as  heretofore. 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.,  an- 
nounces that  it  has  made  arrangements  for  the  sale 
in  the  state  of  New  York  and  adjoining  territories 
of  Brown  &  Sharpe  machinery  and  tools  by  a  sepa- 
rate corporation  entitled  "Brown  &  Sharpe  of  New 
York,  Inc."  The  new  corporation  is  a  subsidiary 
of  the  Brown  &  Sharpe  Mfg.  Co.  Branch  offices  will 
be  maintained  at  20  Vesey  St.,  New  York  City,  415 
Chamber  of  Commerce  Bldg.,  Rochester.  N.  Y.,  and 
419  University  Block,  Syracuse,  N.  Y.  Correspond- 
ence relating  to  prospective  purchases  should  be 
addressed  to  Brown  &  Sharpe  of  New  York,  Inc., 
and  sent  to  the  nearest  branch  office.  Remittances 
should  be  addressed  to  Brown  &  Sharpe  of  New 
York,    Inc.,   and  sent  to  Providence.    R.    I. 

H.  H.  Franklin  Mfg.  Co.,  738  Gifford  St..  Syra- 
cuse, N.  Y.,  discontinued  for  the  period  of  the  war, 
over  a  month  ago,  the  making  of  the  Franklin  auto- 
mobiles, in  order  to  be  able  to  turn  over  its  com- 
plete manufacturing  facilities  to  war  work.  The 
company,  which  employs  at  present  over  three  thou- 
sand people,  expects  to  employ  nearly  double  that 
number  in  war  production  within  the  near  future. 
It  is  said  to  have  been  the  first  large  motor  car 
company  in  the  country  to  have  discontinued  its 
automobile  production  during  the  period  of  the  war. 
The  officers  of  the  company  state  that,  in  their 
belief,  the  curtailment  of  the  automobile  output 
will  have  no  permanent  effect  on  the  automobile 
industry,  and  the  automobile  business  will  come 
back  rapidly  when  the  war  is  over.  The  Franklin 
Works  will,  however,  continue  to  make  the  neces- 
sary   repair   parts   for   Franklin    cars. 

Whitman  &  Barnes  Mfg.  Co.,  Akron,  Ohio,  manu- 
facturer of  twist  drills,  reamers,  wrenches,  and 
forcings,  has  adopted  a  pension  system  for  employes 
of  the  company  which  became  operative  September  1. 
All  men  employes  who  have  reached  the  age  of 
seventy  years  and  all  women  employes  who  have 
reached  the  age  of  sixty-five  years,  and  have  been 
in  the  company's  service  continuously  for  fifteen 
years  or  more,  shall  be  required  to  retire  from  ser- 
vice and  shall  be  granted  a  pension.  Men  employes 
of  sixty-five  years  and  women  employes  of  sixty 
years,  who  have  been  in  the  company's  service  con- 
tinuously for  twenty  years  or  more,  may,  upon  re- 
quest, be  retired  from  service  and  granted  a  pen- 
sion. Men  who  have  reached  the  age  of  sixty  years' 
and  women  who  have  reached  the  age  of  fifty-five 
years,  and  have  been  in  the  company's  service  con- 
tinuously for  twenty-five  years  or  more,  may,  upon 
request,  be  retired  from  service  and  granted  a  pen- 
sion. Any  employe  who  has  been  in  the  company's 
service  continuously  for  thirty  years  or  more  may. 
upon  request,  be  retiree',  from  active  service  and 
be  granted  a  pension.  The  pensions  will  be  paid 
monthly  as  follows:  For  each  year  of  continuous 
service.  1  per  cent  of  the  average  regular  monthly 
pay  during  the  ten  years  preceding  retirement.  Pen- 
sions shall  not  exceed  $100  per  month,  nor  be  less 
than  $20  per  month.  These  pensions  will  be  granted 
to  employes  throughout  their  lifetime. 
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Cutting  Spanner  Slots  on  Detonator  Socket 


One  Operator 

Produces   1 200   Pieces 

Per  Hour  on  a 

LELAND-GIFFORD 

1 2"  Single  Spindle 

High  Speed 
Drilling  Machine 

equipped  with  a  special 
2  spindle  multiple  head. 


We  can  furnish  with  our 
machines,  multiple  heads 
to  drill  two  or  more  holes 
at  a  time. 


What  are  your 
requirements  ? 
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Designing  and  Making  Dies  with  Provision  for  Heating  with  Steam 

By  Edward  K.   Hammond,  Associate  Editor  of  MACHINERY 


PPLICATIONS  of  bakelite  in  industrial  work 
are  of  relatively  recent  date,  but  this  material 
is  adapted  for  such  a  variety  of  purposes  that 
it  is  now  being  employed  in  the  manufacture 
of  a  great  number  of  different  products.  One 
of  the  most  important  uses  of  bakelite  is  for  making  elec- 
trical insulators,  and  it  is  with  the  operations  that  are  in- 
volved in  molding  this  particular  class  of  products  that  this 
description  is  concerned.  It  will  be  of  interest  to  note,  how- 
ever, that  bakelite  is  finding  successful  application  in  making 
tobacco  pipe  stems,  billiard  and  pool  balls,  and  many  other 
products,  so  that  the  methods  described  for  molding  bakelite 
insulators   could   be   applied,   with   certain   modifications,   in 

the    manufacture   of   many    other      

products  made  from  this  material.      _______^__^^^^^^_ 

Bakelite  is  a  compound  made 
from  formaldehyde,  carbolic  acid, 
and  wood  pulp,  which  are  sub- 
jected to  the  necessary  conditions 
of  temperature,  etc.,  in  order  to 
carry  out  the  chemical  process  of 
converting  these  constituents  into 
a  suitable  grade  of  material.  So 
far  as  its  application  in  the  indus- 
trial arts  is  concerned,  bakelite 
possesses  an  important  advantage 
over  many  other  materials,  in  that 
almost  any  shade  of  dye  may  be 
applied  to  color  the  product,  which 
is  naturally  a  most  important  con- 
sideration when  making  pool  balls 
and  various  toys  and  specialties. 
At   the   plant   of  the   Dayton   En- 


ln  this  article  there  is  presented  a  de- 
scription of  the  equipments  and  methods 
used  in  molding  bakelite  products.  Bake- 
lite must  be  molded  under  high  pressure 
and  temperature.  An  explanation  is  given 
of  the  design  and  methods  of  making  dies 
for  use  under  hydraulic  presses  which  sup- 
ply the  necessary  pressure,  and  of  how  the 
temperature  is  obtained  by  passing  super- 
heated steam  through  ducts  cut  in  the  die 
bodies.  The  description  refers  to  the  manu- 
facture of  a  specific  product,  but  the  meth- 
ods described  are  of  general  application. 


gineering  Laboratories  Co.,  Dayton,  Ohio,  the  bakelite  used 
in  the  manufacture  of  insulators  is  purchased  from  the  Gen- 
eral Bakelite  Co.  of  New  York  City.  A  great  variety  of 
bakelite  insulators  are  molded  at  the  "Delco"  plant  for  use 
in  connection  with  various  types  of  ignition  and  self-starting 
systems  used  on  motor  cars  and  airplanes.  In  order  to  de- 
scribe the  methods  which  are  employed  in  handling  this  work 
and  making  the  dies  in  which  the  molding  operations  are 
performed,  this  article  will  concern  itself  with  the  work  of 
making  the  distributor  head  for  the  ignition  and  self-starting 
system  used  on  a  Buick  six-cylinder  engine. 

Before  proceeding   with   a   description   of   the   process   of 

making  this  distributor  head,  it  will  doubtless  be  advisable 

to   present  a  brief   description  of 

Z^rr^^^^^^nr^I      the  head  for  the  benefit  of  those 

who  are  not  already  familiar  with 
its  construction.  Referring  to 
Fig.  1,  it  will  be  seen  that  at  the 
center  of  the  head  there  is  an  elec 
trie  terminal,  and  on  the  under 
side  a  bearing  is  provided  for  a 
brush  which  rotates  in  order  to 
come  successively  into  contact 
with  each  of  the  six  terminals  that 
are  mounted  in  the  head.  As  the 
brush  comes  into  contact  with  each 
of  these  terminals,  it  closes  the 
electric  circuit  and  results  in 
treating  a  spark  which  ignites  the 
charge  in  the  engine  cylinder  cor- 
responding terminal  with  which 
the  brush  is  in  contact.  The  body 
of  the  head   is  made  of  bakelite. 
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hut  e  x  p  e  r  i  e  d  c  e 
gained  wiiii  the  use 
or    this    material 

BhOWed  thill  it  was 
n  o  t         particularly 

■  w  c  i  i    adapted    t  o 

withstand  frict  ional 

resistance  o  f  t  h  e 
brush  which  runs 
ill  contact  with  the 
under  surface  of  the 
distributor  head. 

The  difficulty  c\ 
perlenced  was  that 
the  brush  showed  a 
tendency  to  shred 
Off  small  particles 
of  metal  from  the 
laces  of  the  termi- 
nals, and  it  was 
found     that     these 

particles      then      be-  ^B'    *'     Distributor   Head   for  Automobile   Igniti 

came  embedded  in  the  surface  of  the  bakelite  between  suc- 
cessive terminals.  After  the  head  had  been  in  operation 
tor  a  considerable  length  of  time,  this  accumulation  of  metal 
embedded  in  the  surface  of  the  bakelite  often  became  suffi- 
cient to  form  an  electrical  connection  between  successive 
terminals,  thus  causing  short  circuits.  Various  methods  were 
tried  to  overcome  this  difficulty,  and  one  of  the  most  suc- 
cessful of  these,  which  is  in  use  at  the  present  time,  was  to 
insert  a  hard  rubber  track  in  the  bakelite  head  so  that  the 
brush  runs  from  terminal  to  terminal  in  contact  with  this 
hard  rubber  track  instead  of  with  the  bakelite.  The  rubber 
is  sufficiently  hard  so  that  particles  of  metal  shredded  off 
from  the  terminals  will  not  easily  become  embedded  in  its 
surface. 

Making-  the  Rubber  Track 

In  making  a  distributor  head  of  the  type  shown  in  Fig.  1, 
the  method  of  procedure  is  first  to  make  the  rubber  track 
and  while  the  rubber  is  still  soft,  the  electric  terminals  are 
inserted  at  the  proper  positions,  after  which  the  entire  piece 
is  vulcanized  in  order  to  give  the  rubber  the  desired  degree 
of  hardness.  After  this  process  has  been  completed  the  rub- 
ber tracks  with  the  terminals  in  place  are  taken  to  the  mold- 
ing department  where  each  one  is  inserted  in  a  die  and  the 
bakelite  is  molded  around  it.  Having  made  this  brief  state- 
ment of  the  order  of  procedure  followed  in  making  distribu- 
tor heads,  we  are  ready  to  proceed  with  the  detailed  descrip- 
tion. 

The  ingredients  used  in  making  the  rubber  track  consist 
of  washed  crude  rubber  and  various  ingredients  with  which 


it  is  compounded  to 

produce  i  be  desired 
physical  properties. 

This  raw  material 
(with  the  exception 

of  the  rubber)  is 
first  placed  in  a 
pebble  mill,  that  is, 
a  type  of  tumbling 

barrel  in  which  the 
material  is  thor- 
oughly pulverized. 
Attention  is  called 
to  the  fact  that  it 
is  the  ingredients 
of  the  compound 
added  to  the  rubber 
which  are  pulver- 
ized and  mixed  in 
this  mill,  and  not 
the     rubber     itself. 

on  System.     This  Head  is  molded  from  Bakelite  Strins      of      washed 

crude  rubber  are  now  rolled  on  the  steam-heated  roller  shown 
in  Fig.  2,  and  during  this  process  of  rolling  at  high  tempera- 
ture, shellac  and  the  compound  which  has  already  been  mixed 
and  pulverized  are  added  to  the  rubber.  The  result  is  that 
the  crude  gutta-percha  or  raw  rubber  is  rolled  down  into  a 
sheet  approximately  1/4  inch  thick,  which  has  somewhat  the 
appearance  of  certain  grades  of  rubber  floor  covering.  These 
sheets  of  rubber  are  next  transported  to  a  power  press 
equipped  with  suitable  dies  for  blanking  out  rings  of  the 
required  diameter  for  the  rubber  tracks  which  are  to  go 
inside  the  distributor  heads.  In  addition  to  being  blanked, 
these  rings  are  also  pierced  to  provide  holes  in  which  the 
electric  terminals  can  be  inserted  ready  for  the  vulcanizing 
operation.  After  these  blanks  have  been  made,  they  are 
placed  in  molds  or  forms  of  the  type  shown  in  Fig.  3,  and 
the  "metal  inserts,"  or  electric  terminals,  are  put  in  place, 
after  which  a  pressure  of  3000  pounds  is  applied  in  order  to 
cause  the  rubber  to  flow  in  around  these  inserts  and  secure 
them  in  the  desired  positions.  Reference  to  Fig.  3  will 
show  that  each  mold  holds  two  rubber  rings  or  tracks,  and 
there  are  an  upper  and  a  lower  section  to  each  mold  in 
which  cavities  are  provided  to  receive  each  rubber  ring  and 
the  metal  inserts  or  electric  terminals  which  it  is  to  carry. 
Sufficient  clearance  is  provided  around  the  metal  inserts  so 
that  when  the  mold  is  closed,  pressure  may  be  applied  by 
a  hydraulic  press  in  order  to  compress  the  rubber  around 
the  metal  inserts  to  hold  them  firmly  in  place. 

As  each  mold  is  removed  from  the  press,  it  is  placed  on 
a  truck  ready  to  be  transported  to  the  vulcanizing  depart- 
ment.    The  process  of  vulcanization  consists  of  putting  the 


Fig.  2.     Steam-heated  Rolls  on  which  Rubber  is  compounded  and  rolled 
into  Sheets 


Fig.   3.     Placing  Rubber  Rings   or   "Tracks"   into   Molds   in   which   they 
are  vulcanized 
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molds  containing  two  rubber  tracks  into  a  steam-heated  cham- 
ber, where  they  are  maintained  at  a  steam  pressure  of  76 
pounds  per  square  inch  for  one  hour.  This  steam  pressure 
orresponds  to  a  temperature  of  320  degrees  P.,  and  the 
result  of  the  treatment  is  to  convert  the  rubber  from  a  red 
colored,  flexible  and  rather  soft  material,  into  the  hard  black 
material  with  which  most  people  are  familiar.  After  the 
molds  are  removed  from  the  vulcanizer,  the  vulcanized  rubber 
tracks  are  taken  out  and  the  molds  are  used  over  again 
while  they  are  still  hot,  in  order  to  effect  an  economy  in  the 
use  of  fuel.  The  vulcanized  rubber  tracks  are  next  packed 
in  powdered  soapstone  and  put  into  another  steam-heated 
vat  where  they  are  allowed  to  "cure"  for  a  period  of  four 
hours  at  a  temperature  of  320  degrees  F.  After  being  re- 
moved from  this  curing  oven,  the  rubber  tracks  are  ready 
for  use,  and  they  are  sent  to  the  molding  department. 

Weighing-  out  the  Bakelite 

Bakelite  used  at  the  "Delco"  plant  for  molding  insulators 
for  electrical  equipment  is  in  the  form  of  a  brown  powder 
which  is  shipped  to  the  factory  in  steel  barrels.  Brown  is 
the  natural  color  of  the  bakelite,  and  the  material  used  is 
not  dyed  because  the  distributor  head  is  made  for  utility, 
and   brown   is  just  as  satisfactory  as  any   other  color  that 


ranged  for  by  having  channels  cut  through  the  upper  and 
lower  die  members,  through  which  high  pressure  steam  is 
allowed  to  circulate.  En  preparing  for  the  molding  opera- 
tion, the  first  step  is  to  locate  the  rubber  track  in  the  die 
by  means  of  a  hinged  locating  finger.  Threaded  knock-out 
pins  are  employed,  these  pins  being  provided  with  tapped 
sockets  which  enable  them  to  be  screwed  onto  the  threaded 
electric  terminals  carried  by  the  rubber  track.  After  the 
molding  operation  has  been  completed  and  the  die  is  opened, 
these  knock-out  pins  provide  for  ejecting  the  molded  bake- 
lite insulator  from  the  upper  die  in  which  it  is  held  after 
the  operation  has  been  completed,  and  the  upper  die  is 
raised. 

After  the  knock-out  pins  have  been  screwed  onto  the 
terminals  and  the  rubber  track  has  been  located  in  the 
proper  position  in  the  lower  die,  the  hinged  locating  finger 
is  swung  back,  after  which  a  cupful  of  the  bakelite,  which 
was  weighed  out  for  the  purpose,  is  poured  into  the  lower 
die.  This  is  shown  in  Fig.  5.  Then  the  upper  die  is  run 
slowly  down  and  the  operator  is  careful  to  observe  that  the 
knock-out  pins  screwed  onto  the  metal  inserts  carried  by 
the  rubber  track  come  into  contact  with  corresponding  knock- 
out pins  in  the  upper  die  member.  After  it  has  been  ascer- 
tained that  the  proper  alignment  has  been  secured,  the  ram 


Fig. 


Weighing     out     the 
Bakelite 


Charges     of 


Fig.   5. 


Pouring  the  Bakelite  into  the 
Lower  Die 


Fig.   6. 


Raising   Upper  Die   after  Molding 
Operation 


could  be  produced  by  adding  dye  for  the  purpose.  Bakelite 
is  quite  an  expensive  material,  and  with  the  view  of  effecting 
as  great  an  economy  as  possible  in  its  use,  the  practice  has 
been  adopted  in  the  "Delco"  plant  of  weighing  out  exactly 
the  proper  charge  required  to  make  each  type  of  distributor 
head.  These  individual  charges  are  sent  to  the  molding  de- 
partment in  small  paper  cups.  This  practice  not  only  effects 
an  economy  in  the  use  of  bakelite,  but  it  also  is  the  means 
of  greatly  facilitating  the  work  of  molding  and  preventing 
trouble  being  experienced  from  an  excessive  amount  of  ma- 
terial being  placed  in  the  molding  dies.  It  is  probable  that 
this  would  give  trouble  through  the  production  of  exces- 
sively large  fins  on  the  work  and  the  accumulation  of  an  un- 
necessary amount  of  scrap  material  around  the  presses,  if 
more  serious  trouble  were  not  experienced  through  prevent- 
ing the  dies  from  operating  satisfactorily.  Fig.  4  shows  one 
of  the  girls  who  are  employed  to  weigh  out  the  bakelite 
powder  ready  to  be  sent  to  the  molding  department.  It  will 
be  seen  that  she  has  a  number  of  the  small  paper  cups  at 
the  left-hand  of  the  scales,  into  which  charges  of  material 
are  poured  as  fast  as  they  are  weighed  out. 

How  Molding-  Operation  is  Performed 
The  successful  molding  of  bakelite  products  requires  the 
combination  of  a  high  pressure  and  high  temperature.  This 
result  is  obtained  by  performing  the  molding  operation  in 
dies  which  are  operated  under  hydraulic  presses  to  provide 
the   necessary   pressure,   while   the   high    temperature   is  ar- 


ie  run  almost  to  its  extreme  lower  position,  and  the  steam 
is  then  turned  on  in  order  to  raise  the  temperature  of  the 
die  and  bring  the  bakelite  into  plastic  condition.  The  steam 
is  allowed  to  remain  on  for  from  1/2  to  1  minute,  after  which 
the  full  pressure  is  applied  for  a  period  of  from  6  to  8 
minutes,  in  order  that  the  combined  action  of  high  tempera- 
ture and  pressure  may  cause  the  bakelite,  which  is  now  in 
a  plastic  condition,  to  take  the  exact  form  of  the  molding 
die  and  also  secure  the  desired  physical  properties. 

After  pressure  has  been  applied  for  the  desired  length  of 
time,  the  dies  must  be  cooled  in  order  to  make  it  possible 
to  handle  the  work  without  difficulty.  It  would,  of  course, 
be  possible  to  simply  shut  off  the  steam,  but  a  great  deal  of 
time  would  be  lost  if  the  operator  were  required  to  wait  for 
the  die  to  cool  by  radiating  its  heat  to  the  surrounding 
atmosphere.  To  overcome  this  difficulty,  each  hydraulic 
press  is  provided  with  a  double  system  of  steam  and  cold 
water  lines,  so  that  when  the  steam  is  shut  off  from  a  die. 
another  valve  can  at  once  be  opened  to  allow  cold  water  to 
circulate  through  the  channels  in  the  upper  and  lower  die 
members,  in  order  to  condense  the  steam  left  in  them  and 
absorb  the  heat  that  has  been  retained  by  the  die.  Water  is 
left  in  the  dies  for  about  two  minutes,  after  which  it  is 
shut  off  and  steam  is  again  allowed  to  enter  the  die  for  just 
a  sufficient  length  of  time  to  counteract  the  contraction 
caused  by  lowering  the  temperature  with  cold  water.  This 
action  of  the  steam  is  required  in  order  to  expand  the  die 
sufficiently  so  that  the  molded  bakelite  distributor  head  can 
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he  easily  removed.  Fig.  <'>  siu.ws  the  press  after  the  upper 
die  has  been  raised. 

Form  >>f  Bydraullo  Presses  Used 

Presses  used  for  the  performance  oi  these  bakellte  molding 
operations  were  bulll  by  the  Charles  Burroughs  Co.,  Newark. 

N  .1.  and  it  will  lie  seen  that  they  arc  equipped  with  dies 
adapted  lor  molding  two  pieces  of  work  at  a  time,  the  pur- 
pose being  to  facilitate  product  inn  u  tar  as  possihle.  The 
presses  are  provided  with  ranis  8  inches  in  diameter,  and 
appl>  a  total  pressure  of  69  tons  on  the  material  contained 
in   the  molding  die.     The  steam  used  for  heating  the  die  is 


cylindrical  Steel  lie  rods  or  guide  rods,  the  function  of  which 
will  he  apparent  from  the  following  description:  Attention 
is  called  to  the  fact  that  steam  is  always  in  cylinders  li  and 
(,',-  it  is  only  from  the  main  pressure  cylinder  A  that  steam 
is  shut  oil  when  it  is  desired  to  open  the  die  to  remove  a 
finished  piece  of  work.  When  pressure  is  shut  off  in  this 
way,  the  pressure  in  cylinder  B  becomes  effective,  causing 
the  piston  in  this  cylinder  to  pull  up  the  main  ram  of  the 
press  which  is  connected  to  the  piston  in  cylinder  A,  owing 
to  the  fact  that  this  ram  is  secured  to  two  tie-rods  D  that, 
in  turn,  are  connected  to  a  cross-bar  carried  by  the  rod  of 
the  piston   which  runs  in  cylinder  li.     Cylinder  V,   is  known 
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Fig.  7.     Diagrammatic  Outline  of  Hydraulic  Presses    under    which    Molding    Operation    is    performed 


at  a  pressure  of  125  pounds  per  square  inch,  which  cor- 
responds with  a  temperature  of  353  degrees  F.  As  the 
presses  used  for  the  performance  of  these  bakelite  molding 
operations  are  of  somewhat  unusual  design,  a  brief  descrip- 
tion of  the  way  in  which  they  operate  will  doubtless  prove 
of  some  interest.  This  description  can  best  be  presented 
by  referring  the  reader  to  Pig.  7,  which  shows  a  diagram- 
matic outline  of  the  press.  Here  it  will  be  seen  that  there 
are  three  hydraulic  cylinders,  namely,  the  main  pressure 
cylinder  A;  a  pressure  cylinder  B,  which  is  employed  for 
raising  the  ram  in  the  main  cylinder  after  steam  pressure 
has  been  shut  off  from  this  cylinder;  and  a  hydraulic 
cylinder  C,  which  is  employed  to  lower  the  stripper  as 
required. 

Various  members  of  the  press  are  connected  by  means  of 


as  the  stripper  cylinder  because  the  function  of  the  piston 
in  this  cylinder  is  to  assist  in  the  operation  of  a  stripper 
which  removes  work  from  the  lower  die.  When  the  piston 
in  cylinder  B  has  raised  the  main  ram  of  the  press  to  a 
point  where  it  comes  into  engagement  with  stop-nuts  E  car- 
ried on  guide  rods  F,  on  which  the  main  ram  of  the  press 
slides,  continued  upward  movement  of  the  main  ram  causes 
the  two  guide  rods  F  to  move  upward.  As  a  result,  these 
rods  also  pull  up  with  them  the  cross-bar  G  which  operates 
a  stripper  working  through  the  lower  die  member. 

The  press  is  now  located  with  the  ram  in  its  upper  posi- 
tion, and  after  the  finished  work  has  been  removed  from 
the  die  and  fresh  material  put  in  place,  the  valves  are  mani- 
pulated to  admit  steam  to  cylinder  A  for  the  next  operation. 
Downward    movement    of    the    piston    in    cylinder    A    car- 
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rieo  tie-rods  D  down,  and 
hence  the  piston  is  pushed 
down  in  cylinder  B  against 
the  pressure  of  the  steam  be- 
cause a  greater  amount  of 
power  is  available  in  the  main 
cylinder  of  the  press.  As  the 
main  plunger  moves  down- 
ward, it  slides  down  on  guide 
rods  F  out  of  engagement  with 
the  stop-nuts  E  carried  on 
these  rods.  As  a  result,  cross- 
bar G,  which  operates  the 
stripper  in  the  lower  die  mem- 
ber, is  released  so  that  it  may 
be  returned  to  its  starting 
position  by  means  of  steam 
pressure  in  cylinder  C. 


Fig.    8. 


Examples    of    Bakelite    Products,    Molding   Dies   and    "Coining" 
Punches  used   in  Sinking  Dies 


Making-  Molding-  Dies 

So  far  this  article  has  concerned  itself  only  with  the  mak- 
ing of  bakelite  distributor  heads  for  the  ignition  system  used 
on  motor  car  engines.  In  addition,  the  "Delco"  factory 
makes  a  variety  of  other  insulators  used  on  electrical  ap- 
paratus, and  Fig.  8  shows  three  such  products  at  A,  B,  and 
C,  together  with  the  dies  used  for  making  each  of  these 
products.  The  practice  of  toolmakers  employed  in  the 
•'Delco"  shops  in  making  these  dies  is  sufficiently  interesting 
to  warrant  the  presentation  of  a  brief  description.  These 
dies  are  made  of  machine  steel  and  pack-hardened.  One  im- 
portant point  is  to  provide  as  large  ducts  as  possible  for 
carrying  superheated  steam  or  cold  water  through  the  dies 
for  heating  the  bakelite  and  reducing  the  temperature  of 
the  dies,  respectively,  without  unnecessary  loss  of  time.  In 
designing  the  dies,  care  must  also  be  taken  to  make  the  size 
and  position  of  these  combination  heating  and  cooling  ducts 
such  that  the  strength  of  the  dies  will  not  be  weakened  at 
points  where  the  strain  is  sufficiently  great  to  cause  any 
danger  of  their  being  broken  while  in  use. 

In  making  these  dies,  a  coining  punch  or  "force"  is  em- 
ployed for  use  in  forming  the  die  opening.  This  force  is 
made  of  Jessop  carbon  tool  steel  and  accurately  machined 


to  exactly  tlie  shape  and 
of  the  opening  which  it  is  re 
quired  to  produce  in  the  mold- 
ing die.  The  forces  used  for 
making  these  dies  are  shown 
at  1>,  /..  and  I  .  These  forces 
are  pressed  Into  the  steel  die- 
blocks  under  one  of  the  hy- 
draulic presses  which  is  regu- 
larly used  for  the  perform- 
ance  of  molding  operations 
A  pressure  of  approximately 
3000  pounds  per  square  Inch 
is  required  to  press  the  force 
into  place  when  a  hydraulic- 
press  is  used,  which  has  a 
cylinder  10  or  12  inches  in 
diameter.  The  same  force 
can,  of  course,  be  used  for  making  a  number  of  dies  because 
the  dies  wear  out  and  must  be  replaced  from  time  to  time. 
It  is  estimated  that  the  use  of  this  method  of  forming  the 
die  openings  with  coining  punches  or  forces  saves  about 
33  1/3  per  cent  of  the  time  involved  in  diemaking,  so  that 
the  importance  of  this  method  will  be  apparent  when  it  is 
realized  that  it  takes  from  500  to  600  hours  of  toolmakers' 
time  to  make  a  two-unit  die  for  molding  distributor  heads. 

By  way  of  conclusion,  attention  is  called  to  the  fact  that 
in  the  production  of  certain  bakelite  products,  it  is  advisable 
to  deviate  from  the  practice  of  pouring  the  charge  of  pow- 
dered bakelite  into  the  die  in  the  manner  which  is  illus- 
trated in  Fig.  5.  In  some  cases  it  would  be  found  that  if 
this  practice  were  followed,  the  material  would  overflow  be- 
fore filling  the  die  so  that  imperfect  work  would  be  produced, 
and  the  application  of  additional  pressure  would  merely  tend 
to  force  some  of  the  fin  back  into  the  die  space,  although 
this  result  would  be  accomplished  at  the  expense  of  an  un- 
necessarily rapid  destruction  of  the  die.  To  overcome  these 
troubles,  use  is  made  of  what  are  known  as  "preformed" 
blanks  which  are  made  by  subjecting  the  bakelite  powder  to 
a  preliminary  pressing  operation  which  brings  it  into  ap- 
proximately the  desired  form  for  the  work  before  being  placed 
in  the  final  molding  die. 
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Fig.  9. 


Holding  Die  used  in  making  Distributor  Head  for  Ignition  System   of   Eight-cylinder  Engine.     Attention   is   called   to   Arrangement   of   Ducts 
through   which   Steam   and  Water  circulate   in   Order   to  heat  Die  for  Molding  Operation  and  to  cool  it  for  removing  Work 
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AUTOMATIC  DOUBLE-ACTING  STRIPPER 
FOR  DRAWING  OPERATIONS 

in      I  MKNKIN1 

lu  Fig,  i  is  shown  an  automatic  double-acting  stripper 
applied  lo  a  blanking  and  Forming  die  This  Btrlpper  was 
designed  by  the  writer,  and  11  proyed  bo  efficient  thai  three 
hundred  are  now  being  used  In  one  factor)  in  the  lllustra 
tlons,  the  same  reference  letters  indicate  corresponding 
parts  in  the  different  views. 

Tin'  base  .i  bas  an  enlarged  central  opening  and  an  an- 
nular shoulder,  upon  which  is  seated  the  female  die  li,  pro- 
vided with  a  blanking  die  portion  0  and  a  forming  die  por- 
tion 1),  which  is  in  the  form  of  an  annular  rib  in  the  opening. 
Operating  in  the  blanking  die  is  a  male  die  member  A', 
through  which  the  plunger  F  operates.  The  construction  as 
thus  far  described  is  the  common  type  of  male  and  female 
dies  for  forming  shells  G  used  in  the  manufacture  of  buttons, 
ferrules,  etc.  In  this  common  form  of  die  structure,  the 
lower  edge  of  the  forming  die  at  H  performs  the  function 
of  stripping  the  shell  from  the  end  of  the  plunger  after  it 
has  been  formed  thereon.  As  a  result  of  this  constant  action, 
the  edge  at  H  is  rapidly  worn  away,  thus  permitting  the 
shell  to  remain  on  the  plunger  until  it  is  removed  by  the 
friction  of  the  rib  D  within  the  opening  C,  the  blank  remain- 
ing there  and  choking  the  opening,  thus  interfering  with  the 
operation  of  the  machine.  Therefore,  when  the  lower  edge  H 
becomes  worn,  it  is  necessary  to  remove  the  female  die  D 
and  grind  the  lower  surface  of  the  flange  D  in  order  that 
it  may  successfully  strip  the  shells  from  punch  F.  This  is  a 
source  of  continual  annoyance  and  loss,  as  it  prevents  the 
rapid  operation  of  the  machine.  In  order  to  overcome  this 
difficulty,  the  writer  designed  the  automatic  stripper  that  is 
illustrated   in   Fig.   2.     As   shown   in  Fig.   1,   this   embraces 
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Fig.  1.     Automatic  Stripper  for  Blanking  and  Forming  Dies 


Fig.   2.     General  Appearance   of  Stripper 

stripper  fingers  K  and  L,  which  are  connected  and  held  in 
an  operative  resilient  position  by  the  coil  spring  M  extend- 
ing through  openings  N  and  0  in  the  heads  P  and  Q;  these 
heads  operate  upon  the  reduced  outer  threaded  ends  R  and  S 
of  the  stripper  fingers.  The  stripper  fingers  are  threaded 
at  T  and  U  to  receive  the  adjusting  nuts  V  and  W,  which  pro- 
vide means  of  adjusting  the  fingers  to  a  close  engagement 
with  the  upper  edge  of  shell  G  on  the  downward  stroke  of 
plunger  F,  thus  stripping  shell  G  from  the  plunger.  Align- 
ing holes  are  provided  in  the  base  A  and  die  B,  through 
which  fingers  K  and  L  reciprocate  through  the  combined 
action  of  the  plunger  F  and  spring  M. 

As  the  male  die  E  descends  upon  the  female  die  B,  the 
blank  from  which  shell  G  is  formed  is  cut  and  seated  upon 
the  upper  surface  of  the  flange  D,  thereby  being  formed 
around  the  lower  end  of  plunger  F.  The  continued  down- 
ward movement  of  the  plunger  forces  the  fingers  K  and  L 
apart  against  the  tension  of  spring  M  until  the  plunger 
reaches  its  lowest  position  in  the  opening  in  B,  whereupon 
the  fingers  close  in  against  the  body  of  plunger  F  and  seat 
over  the  edge  of  shell  G.  The  upward  movement  of  the 
plunger  causes  the  shell  to  be  stripped  from  the  plunger  by 
the  fingers.  This  operation  is  so  successful  that,  no  matter 
how  rapidly  the  machine  operates,  the  shells  are  stripped 
from  the  plunger,  thus  eliminating  the  necessity  of  discon- 
tinuing the  operation  of  the  machine  periodically  to  regrind 
the  flange  of  die  B. 

The  inner  ends  of  the  stripping  fingers  K  and  L  may  be 
shaped  to  conform  to  the  shape  of  the  shell  being  formed, 
different  shapes  being  shown  in  Fig.  1.  The  spiral  spring  M 
is  formed  into  a  ring  by  connecting  the  opposite  ends  as 
shown.  At  intervals,  screws  are  threaded  into  the  side  of 
base  A  which  hold  the  spring  in  the  proper  position.  Any 
number  of  stripping  fingers  may  be  used;  however,  from 
practical  experience  the  writer  has  found  that  two  opposing 
fingers  are  sufficient  for  any  ordinary  work  of  this  kind. 
It  has  been  found  that  the  particular  resilient  means  de- 
scribed is  a  most  satisfactory  one  for  producing  the  inward 
movement  of  the  stripping  finger.  However,  the  device  may 
be  provided  with  a  band  or  a  leaf  spring,  secured  to  the  base 
through  which  the  fingers  project. 
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DOUBLE-SPINDLE  MILLING  MACHINE  FOR 
WRENCH  SLOT  IN  DETONATOR  SOCKET 

BY   DONALD  A.   BAKER ' 

The  manufacture  of  fuse  parts,  which  calls  for  quantity 
production,  has  necessarily  brought  forth  a  number  of  inter- 
esting and  unusual  special  machines  and  devices,  among 
which  is  the  machine  shown  la  Fig.  1.  This  machine  is  de- 
signed for  the  purpose  of  milling  the  wrench  slots  0  in  the 
detonator  socket  shown  at  A  in  Pig.  2,  which  is  made  from 
drawn  brass  rod.  The  simplicity  of  this  machine  and  the 
directness  of  its  action  make  it  possible  to  machine  from 
four  to  five  thousand  of  these  parts  per  day.  The  machine 
consists  primarily  of  a  work-holding  member  and  two  cutter- 
carrying  spindles  B,  Pig.  1,  with  means  for  driving  the  spin- 
dles and  advancing  the  work  to  the  cutters  and  a  stop  to 
regulate  the  depth  of  the  cut.  For  locating  and  holding  the 
work,  a  hardened  and  ground  steel  plate  C  is  provided  which 
has  a  hole  through  the  center  into  which  the  stem  of  the 
detonator  socket  may  be  passed  and  which  has  clearance 
holes  in  it  through  which  the  cutters  F  pass.  This  plate  is 
screwed  and  doweled  to  the  sliding  over-arm  D,  the  front 
of  which,  in  addition  to  being  bored  out  to  receive  a  shoulder 
on  the  locating  plate,  takes  a  bronze  bushing  E,  in  which  is 
a  clearance  hole  through  which  the  work  passes,  and  also 
two  holes  which  act  as  bearings  and  steadyrests  for  the 
two  cutters  F. 

The  spindles  B  have  spiral  gears  cut  on  their  inner  ends 
which  mesh  with  each  other  as  shown,  while  into  the  end 
of  one  of  them  is  screwed  an  auxiliary  spindle  G  which  car- 
ries a  driving  pulley  H.  All  spindles  are  hardened,  ground, 
and  lapped,  the  main  spindles  B  running  in  either  cast-iron 
or  bronze  bearings,  while  the  auxiliary  spindle  runs  in  a 
cast-iron  bearing  at  one  end  and  is  supported  by  a  combina- 
tion radial  and  thrust  ball  bearing  at  the  other  end.  In  addi- 
tion, the  driven  spindle  is  provided  with  a  thrust  ball  bear- 
ing behind  it,  as  shown  at  J,  the  thrust  of  the  spiral  driving 
gear  being  such  as  to  keep  it  against  this  bearing.  As  a 
means  of  feeding  the  work  to  the  cutters,  a  finger  K  is  pro- 
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Fig.    1.     Double-spindle    Milling    Machine    for    Wrench    Slot    in    Detonator 
Socket 


Fig.    2.     Detonator    Socket    and    Cutters 

vided,  attached  to  the  rod  L,  which  slides  in  a  suitable  bear- 
ing in  the  body  of  the  fixture.  The  action  of  this  sliding  rod 
is  controlled  by  the  spring  M  and  the  lever  A',  the  latter 
being  connected  to  a  foot-treadle  on  the  floor.  Besides  the 
sliding  motion,  a  rotary  motion  is  also  imparted  to  this  rod 
by  means  of  a  cam  path  milled  in  one  side  of  it  at  0,  which 
engages  with  a  teat  on  the  end  of  the  screw  P;  the  purpose 
of  this  motion  will  be  explained  later. 

The  action  and  operation  of  the  machine  is  as  folio 
When  the  foot-treadle  is  released,  the  rod  /,  is  pushed  forward 
to  the  right  by  the  spring  M ;  through  the  action  of  the  cam 
path  0,  the  finger  K  is  swung  down  out  of  the  way,  which 
allows  a  piece  of  work  to  be  put  into  position  in  the  locating 
plate  C.  When  in  place,  as  the  spindles  run  continuously, 
it  is  only  necessary  to  press  on  the  foot-treadle,  pulling 
lever  N  down;  then  the  finger  K  swings  up  into  position 
directly  behind  the  work  and  moves  forward,  firmly  seating 
the  work  against  the  face  of  the  plate  C,  the  spring  Q  act 
ing  on  the  end  of  the  slide  D  being  sufficiently  strong  to 
hold  the  work  against  any  tendency  of  the  cutter  to  disturb 
it.  The  continued  pressure  of  the  finger  K  carries  the  work 
forward  to  the  cutters  which  perform  their  work,  the  depth 
of  the  cut  being  taken  care  of  by  means  of  the  adjusting 
screw  R  which  strikes  against  the  end  of  the  slide  D.  On 
releasing  the  foot-treadle,  all  parts  return  to  the  former  posi- 
tion, ready  for  unloading  the  finished  part  and  inserting  a 
new  one. 

The  hardened  ball  8  takes  the  thrust  of  the  lever  .V  and 
allows  of  a  smooth  and  easy  action  of  the  rod  L.  Sight-feed 
oilers  are  provided  to  take  care  of  the  lubrication  of  the  main 
bearings  and  also  to  carry  lubricant  to  the  cutter-guide  bush- 
ing E.  For  adjustment  of  the  cutters  in  relation  to  each 
other,  one  of  the  spindles  is  provided  with  an  adjusting  screw 
T,  placed  directly  behind  the  shank  of  the  cutter.  The  cut- 
ters are  shown  at  B,  Fig.  2.  They  are  carefully  made  from 
drill  rod,  hardened  all  over,  and  ground  to  a  uniform  length. 
The  speed  of  the  cutter-spindles  is  about  7000  revolutions 
per  minute.  The  base  of  the  machine  U  is  set  on  an  angle 
as  shown,  which  makes  the  machine  a  little  'easier  to  load 
and  unload.  The  machine  as  a  whole  is  practically  fool- 
proof, as  the  operator  is  only  required  to  put  the  work  in 
place,  operate  the  foot-treadle,  and  take  the  finished  work 
out.  Incidentally,  the  cut  is  so  light  and  the  speed  at  which 
the  cutters  run  is  so  great  that  it  is  practically  impose 
for  the  machine  to  be  operated  too  fast 


A  French  investigator  states  that  the  useful  life  of  a  file 
is,  on  an  average.  25,000  strokes,  which  is  equivalent  to  two 
full  working  days  of  ten  hours  each.  Files  should  be  dis- 
carded as  soon  as  they  have  passed  through  the  period  of 
useful  life,  because  worn  tiles  are  expensive  to  use.  It  has 
been  estimated  that,  counting  the  workman's  time  and  over- 
head charges,  a  new  file  would  be  capable  of  turning  out  a 
given  amount  of  work  at  $4.60.  which,  when  using  an  old 
file,  would  cost  $10.60. 


Second  of  a  Series  of  Articles  Describing  Principles  Involved  and  Procedure  Followed  in  Developing 

Gaging  Systems  for  Interchangeable  Manufacture — Based  upon  the  Experience  and  Practice  of 

the  Pratt  &  Whitney  Co.  in  Furnishing  Gages  for  Small  Arms  and  Heavy  Ordnance  Work 

By  ERIK  OBERG,   Editor  of  MACHINERY 


SNAP  gages  are  among  the  oldest  and  doubtless  the  sim- 
plest and  cheapest  of  all  gages  that  are  used  for  inter- 
changeable manufacture.  As  a  general  rule,  they  should 
be  used  whenever  possible,  and  in  nearly  all  cases  where 
external  measurements  of  diameters  or  widths  of  pieces  are 
to  be  gaged,  the  snap  gage  is  most  easily  applied.  The  earl- 
iest form  was  the  "one-size"  type;  that  is,  a  gage  generally 
of  a  horseshoe  shape,  intended  to  measure  or  gage  the  exact 


could  be  easily  adapted  to  the  new  tolerance;  or  if  the  gage 
points  should  wear,  this  wear  could  be  compensated  for  by 
an  adjustment.  Locking  means  were  provided  so  that,  when 
the  gage  had  been  set  or  adjusted,  the  measuring  points  could 
be  positively  locked  in  the  required  positions.  The  horseshoe- 
shaped  one-size  snap  gage,  when  worn,  may  also  be  brought 
back  to  size  by  peening  and  subsequent  lapping  of  the  gaging 
surfaces,  an  operation  that  requires  considerable  care. 


Fig.   1.     Snap   Gages  of  the   Old   Type   with  too  Many   Gaging  Notches   in  One   Piece 


dimension  to  which  it  was  made.  Later,  the  limit  gage  was 
introduced,  having  two  steps,  one  for  the  maximum  and  one 
for  the  minimum  dimension  of  work  for  which  a  certain 
tolerance  had  been  previously  determined.  At  first,  all  limit 
gages  were  made  with  solid  jaws  and  with  a  horseshoe  shaped 
handle  or  holder,  but  later  adjustable  snap  gages  were  intro- 
duced having  measuring  points  similar  in  principle  to  those 
of  a  micrometer,  and  adjustable  within  a  certain  range,  so 
that,  if  the  tolerance  were  changed  on  the  work,  the  gage 


Snap  Gagres  for  Small  Interchangeable  Work 
In  the  case  of  small  interchangeable  work,  where  the  quan- 
tities made  are  very  large,  as  in  rifle  manufacture,  it  has 
been  found  most  satisfactory  to  make  the  snap  gages  non- 
adjustable,  as  in  this  case  a  number  of  gages  may  be  easily 
combined  into  one  piece,  or  held  in  one  holder.  The  old- 
fashioned  way  was  to  take  a  flat  piece  of  steel  and  cut  a 
number  of  gage  slots  or  openings  in  it.  Gages  of  this  type 
are  shown  in  Pig.   2,  in  each  of  which  are  combined  four 


Fig.    2. 


Another    Snap    Gage    of    Old    Type    in    which    Various    Gaging 
Notches  are   cut  in   One  Solid  Piece  of  Steel 


Fig.  3.     Improved  Type  of  Snap   Gage  in  which  Blocks  or  Filler  Pieces 
are  used  in  the  Gaging  Notches  to  take  Care  of  Wear  or  Changes 
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gage  sizes.  Of  the 
two  gages  shown, 
one  is  the  inspec- 
tion gage  and  the 
other  the  working 
gage.  Fig.  1  shows 
an  example  of  a 
gage  containing 
eight  gaging  slots. 
The  advantage  of 
gages  having  a 
number  of  gaging 
slots  is  that  it 
makes  it  unneces- 
sary to  use  a  great 
number  of  indivi- 
dual gages;  time  is 
saved  both  in  the 
shop  and  inspection 
room,  because  it  is 
easier  to  handle  one 
gage  than  to  pick 
up  successively  a 
number  of  gages; 
and,  furthermore, 
mistakes  are  more 
readily  guarded 
against,  as  the  op- 
erator and  inspec- 
tor quickly  become 
used  to  the  positions  of  the  various  gage  slots  in  the  com- 
bination gage,  whereas  it  is  more  likely  that  the  wrong  gage 
might  be  used  when  a  great  number  of  individual  snap  gages 
are  employed.  However,  the  types  of  gages  shown  in  Figs.  1 
and  2  are  objectionable,  because,  where  all  the  snap  meas- 
urements are  cut  from  one  solid  piece,  if,  in  making  the 
gage,  one  gage  size  is  spoiled,  the  whole  gage  becomes  useless 
and  must  be  scrapped.  Furthermore,  if  one  gaging  size  be- 
comes worn,  the  whole  gage  also  becomes  useless. 

A  method  for  partially  overcoming  these  defects  of  the 
snap  gage  having  a  large  number  of  slots  or  snaps  is  shown 
in  Fig.  3;  as  will  be  seen,  blocks  or  filler  pieces  are  put  into 
the  gage  openings,  the  dark  piece  shown  in  the  gage  opening 


Fig.  4. 


being  a  detached 
piece  or  block  of 
steel.  This  block 
is  held  in  place 
by  screws  passing 
through  the  side 
of  the  gage  jaw. 
When  worn,  the 
blocks  may  be 
packed  out  by  a 
thin  sheet  of  mica 
placed  between  the 
side  of  the  solid 
jaw  and  the  block, 
or  an  entirely  new 
block  may  be  put 
into  the  gage.  This 
method  of  making 
a  combination  snap 
gage  also  elimi- 
nates any  danger  of 
spoiling  the  whole 
gage  in  the  making, 
by  a  mistake  in  one 
gaging  size.  It  also 
facilitates  chang- 
ing the  gage  if  a 
change  is  made  in 
the  size  or  toler- 
erance  of  the  work. 
Incidentally,  the  gage  illustrated  in  Fig.  3  shows  the  ap- 
plication of  small  marking  disks  or  buttons  driven  into  the 
body  of  the  gage  and  on  which  the  gage  sizes  are  marked. 
The  advantage  of  using  these  buttons  instead  of  stamping 
the  sizes  directly  on  the  gage  as  is  done  in  Fig.  2  is  that, 
in  case  the  gage  size  should  be  changed,  the  button  may  be 
removed  and  a  new  button  with  the  new  marking  inserted. 

Another  method  for  keeping  together  snap  gages  that  are 
generally  used  at  the  same  time  is  to  put  a  number  of  indi- 
vidual snap  gages  on  a  ring  similar  to  a  key-ring.  In  this 
way,  all  the  snap  gages  that  belong  to  one  piece  or  opera- 
tion may  be  kept  together  without  having  all  the  gage  sizes 
cut  in  one  solid  piece  of  steel. 


Complete  Gaging  Set  consisting  of  Working,  Inspection,   and  Reference  Gages,   in  which 
the  Snap   Gages  are  of  the  Modern  Built-up   Type 
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Fig.   5.     Standard   Snap   Gage   Blanks  used  by  the  Pratt   &   Whitney   Co. 
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Fig.     6.     Method    of    building    up    Snap    Gages    by    Means    of    Clamping 
Strip   and   Screws 

Built-up  Snap  Gages 
The  latest  development  in  snap  gage  construction  is  em- 
bodied in  the  built-up  snap  gage,  an  example  of  which  is 
shown  in  Fig.  4.  Here  the  snap  gages  are  made  in  indi- 
vidual pieces  of  steel  which  are  afterward  assembled  into 
convenient  units,  held  together  by  a  clamping  strip  and 
screws  as  shown.  This  type  of  gage  combines  the  advan- 
tages of  the  types  previously  described,  and  eliminates  the 
disadvantages.  All  the  gages  for  one  operation  are  com- 
bined in  one  holder,  but  if  one  gage  size  is  spoiled  during 


Fig,   7.     Example  of  a  Built-up  Gage  which   combines  a  Flush-pin  Gage 
with   Snap   Gages 

the  making  of  the  gage  or  changed  after  the  gage  has 
been  put  in  use,  or  if  the  gage  becomes  worn,  the  particu- 
lar gage  affected  can  easily  be  replaced  by  another  without 
changing  the  other  gages  in  the  set.  Should  the  order  of 
operations  be  changed,  it  is  easy  to  rearrange  the  gages  in 
the  various  holders,  as  they  may  be  removed  and  replaced 
at  will  and  ^arranged  in  any  required  combination.  As  in- 
dicated in  Pig.  4,  not  only  snap  gages  but  also  ring  gages, 
profile  gages,  and  other  types  of  gages  can  be  combined  in 
one  holder,  so  that  all  the  gages  for  one  operation  may  be 
held  in  the  same  holder,  provided,  of  course,  that  they  are 


■nil  kind  and  type  thai  they  can  be  made  trona  flat 
pieces  "i  teel  Gage  made  In  I  bis  manner  are  much 
cheaper  than  those  made  from  solid  blocks  of  steel,  because 
the  strips,  screws,  and  blanks  maj  be  standardized  and  kept 
in  stock  A  sel  of  gage  blanks  which  covers  a  range  from 
the  smallest  size  iii>  i"  snap  size  Inches  Is  shown  in 

PI     5     "  tandard  line  of  blanks  used  by  the  Pratl 

&  Whitnej  Co.     Fig.  •'>  Bhows  the  construction  of  the  bulll  up 
in  detail,  Indicating  how  the  clamping  strips  are  mad. 

and    how    the    blanks    are    held    bv    i  It     will    be    noted    that 

there  is  a  V-groove  on  the  lop  oi  the  gage  blanks  Into  which 


Fig.    8.     Complete    Set    of    Working,    Inspection,    and    Reference    Gages 

showing  how  Different  Types  of   Gages  may  be   combined 

by   the    Built-up    Gage   Principle 

a  V-projection  of  the  upper  clamping  strip  fits,  thus  holding 
the  blanks  firmly  in  place.  It  will  be  noted  that  at  the  snap 
opening,  the  edges  are  beveled  off  to  a  45-degree  angle;  the 
object  of  this  is  to  permit  the  work  to  enter  the  gage  easily. 
In  some  cases,  the  edge  is  rounded  instead  of  being  beveled. 
In  Fig.  4  is  shown  a  complete  set  of  gages  for  one  opera- 
tion. In  the  lower  right-hand  corner  are  shown  the  work- 
ing gages  which  have  three  steps  in  the  limit  snap  gages — 
maximum,  mean,  and  minimum.  To  the  left  are  shown  the 
inspection  gages  which  have  only  two  steps  for  maximum 
and  minimum  dimensions.  The  plug  gages  at  the  top  are 
the   reference   gages.     This   illustration,    therefore,   shows    a 
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Fig.  9.     Standard  End-measuring  Rods  used  by  the  Pratt  &  Whitney  Co. 
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Fig.  10.     Snap  Gage  made  by  attaching  Strips  to  Sides  of  Blank 


Fig.    11.     Reference    Gage    made    by    Strips    attached    to    Sides    of    Blank 


Fig.    12.     End-measuring    Rods   used    as   Reference    Gages 


Fig.    13.     Snap    Gages    used    independently    and    not    held    in    a    Holder 


Fig.  14.     Working  and  Inspection  Plug  Gages  with  Reference  Snap  Gage  Fig.    15.     Set   of    Gages   showing    Both   Snap    and    Ring   Reference    Gage 


Fig.    16.     Taper  Plug   Gage   with  Reference   Gage,    for   Cylindrical   Holes 

complete  set  of  working,  inspection,  and  reference  gages 
such  as  would  be  furnished  for  interchangeable  manufacture. 
When  the  snap  gage  dimensions  are  comparatively  small,  plus: 
gages  are  used  as  reference  gages,  but  when  the  snap  dimen- 
sions are  large,  end-measuring  rods  are  used  as  references 
for  the  inspection  gages,  as  indicated  in  Fig.  12.  This  illus- 
tration shows  to  the  left  the  three-step  working  gage  and  to 


Fig.    17.     Long    "Go"    Plug    Gage    used    lor    Rifle    Barrels 

the   right,   the   two  step    inspection    g  .    iher    with    the 

maximum  and  minimum  reference  end-measuring  rods. 

Reference  Gapes  for  Snap  Gapes 

Cylindrical  plug  gages,  as  shown  in  Fig.  4,  are  generally 
preferred  as  reference  gages  for  snap  gages  of  smaller  sizes. 
Flat    plug    gages    are    sometimes    used,   but    are    not    recom- 
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Fig.    18.     Standard   Plug   Gage   Blanks   for  Limit   Gages   used   by   the   Pratt   &   Whitney   Co. 

mended,  because  it 
is  easier  to  deter- 
mine wear  with 
a  cylindrical  plug 
gage,  as  there  is 
a  line  contact  be- 
tween the  plug  and 
the  surface  of  the 
snap  gage.  For 
smaller  sizes,  the 
cylindrical  plug 
gage  is  cheaper  to 
make,  while,  for  the 
larger  sizes,  the 
end-measures  are 
cheaper,  it  being 
evident  that  it  is 
out  of  the  ques- 
tion to  use  plugs 
as  reference  gages 
for  very  large  di- 
mensions. Stand- 
ard blanks  are  kept 

in  stock  for  these  end-measures,  a  line 
of  Pratt  &  Whitney  standards  being 
shown  in  Fig.  9.  These  end-measures 
are  made  from  round  stock,  because  it 
is  cheaper  to  make  them  in  this  way. 

Modifications  in  Making  Snap  Gag-es 

In  Fig.  10  is  shown  a  special  construc- 
tion of  a  snap  gage  to  be  used  in  stand- 
ard holding  strips,  as  indicated  in  Figs. 
4  and  6.  Here  the  gage  slot  is  very  nar- 
row and,  therefore,  a  strip  is  screwed 
onto  the  side  of  the  standard  gage  blank 
and  the  gage  measurement  is  taken  be- 
tween this  strip  and  the  side  of  a  notch 
cut  into  the  corner  of  the  gage  blank. 
The  object  of  this  construction  is  to 
facilitate  the  grinding  of  the  gage  sur- 
faces; it  is  used  when  the  gage  size  is 
1/8  inch  or  less.  In  this  case,  the  work- 
ing gage  is  shown  to  the  left,  the  in- 


Fig.  19. 


Complete  Set  of  Working,  Inspection,  and  Reference  Gages  in  which  are  shown  Working 
and  Inspection  Plug   Gages  with  Ends  of  Unequal  Length  and  Reference 
Plug  Gages  with  Ends  of  Equal  Length 


Bpectlon  k;ik»'  in  the  middle,  and  the  ref- 
erence gage  to  tin;  right.  The  working 
lni.i  the  mean  step  to  the  left  and  the 
maximum  and  minimum  steps  to  the 
right.  Tlic  Inspection  gage  has  the  maxi- 
mum step  to  the  right  and  the  minimum 
step  to  the  left.  The  reason  that  the  two 
or  three  steps  are  not  combined  in  one 
slot  is  to  avoid  the  very  deep  cut  that 
would  then  be  necessary.  Fig.  11  illus- 
trates another  example  of  the  same  con- 
struction of  gage,  except  that  the  snap 
gage  is  the  reference  gage  and  the  plug 
gages  are  working  and  inspection  gages. 
Another  example  of  the  built-up  type  of 
gage  is  shown  in  Fig.  8,  which  illustrates 
how  many  different  types  of  gages  may  be 
combined  in  this  manner,  and  also  shows 
what  constitutes  a  complete  set  of  work- 
ing, inspection,  and  reference  gages  for 
a  given  operation.  Fig.  7  shows  how  a 
flush-pin  gage  may  be  combined  in  the 
same  holder  with  snap  gages,  indicating 
the  flexibility  of  the  built-up  system  of 
holding  gages  with  standard  strips.  It 
is  evident,  of  course,  that  the  standard 
gage  blanks  can  be  used  without  being 
held  in  a  holder,  as  indicated  in  Fig.  13, 
where  individual  gages  are  shown  made 
up  from  standard  gage  blanks,  but  not 
used  in  combina- 
tion with  other 
gages  or  held  in  a 
holder. 

Plug  Gag-es 

The  Pratt  &  Whit- 
ney Co.'s  practice 
in  making  plug 
gages  for  inter- 
changeable manu- 
facture is  to  use 
standard  plug  gage 
blanks  as  shown  in 
Fig.  18,  and  from 
these  blanks  any 
sizes  that  are  re- 
quired are  made. 
The  blanks  shown 
to  the  left  have  a 
longer  gaging  sur- 
face than  those 
shown  to  the  right 
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Fig.    20.     Hexagon    Handles    used    for    Limit    Plug    Gages 
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Fig.   21.     Flat   Plug   Gages   of   the   Built-up   Type 

and  are  intended  either  for  the  "Go"  size  in  a  working  or 
inspection  gage  or  for  the  "Go"  and  "Not  Go"  sizes  of  a 
reference  gage.  The  blanks  shown  to  the  right,  having  a 
shorter  gaging  surface,  are  intended  for  the  "Not  Go"  ends 
of  working  and  inspection  gages.  In  Fig.  20  are  shown  the 
standard  hexagon  handles  that  are  used  for  holding  the  plug 
gage  ends,  the  "Go"  size  being  inserted  at  one  end  of  the 
handle  and  the  "Not  Go"  at  the  other.  It  is  evident  that  it  is 
both  cheaper  and  more  convenient  to  make  gages  in  this 
manner.  By  using  hexagon  stock  for  the  handles,  the  gage 
may  be  laid  on  the  bench  or  table  without  rolling  off.  An- 
other advantage  of  the  hexagon  handle  is  that  it  is  easier  to 
stamp  the  gage  dimensions  on  it,  as  it  has  a  better  place  for 
marking  than  would  a  round  handle  which,  if  knurled,  would 
have  to  be  provided  with  a  milled  flat  for  marking.  The 
hexagon  handle  is  also  easier  on  the  user's  hand. 

It  is  evident  that,  by  having  the  two  limit  gages  inserted 
one  in  each  end  of  the  handle,  repairs  or  changes  are  greatly 
facilitated,   as   if  only   one   end   is   defective   only   one   gage 


Fig.    22.     Another   Example    of    Flat    Plug    Gages    of    the    Built-up    Type 

needs  to  be  scrapped.  As  the  "Not  Go"  gage  does  not  wear 
out  as  soon  as  the  "Go"  gage,  generally  the  former  only  need 
be  replaced  when  worn.  Also,  in  case  the  tolerance  should 
be  changed,  it  is  likely  that  only  one  of  the  gages  need  be 
replaced,  and  in  any  case  the  handle  is  saved. 

The  gages  are  pinned  in  place  in  the  handles  by  taper  pins, 
the  shanks  of  the  gages  being  straight.  The  hexagon  handles 
are  made  from  low-carbon  machine  steel,  while  the  gages 
are  made  from  drill  rod  for  the  sizes  up  to  and  including  1/4 
inch,  and  from  0.50  per  cent  carbon  steel  for  larger  sizes. 

Fig.  19  shows  a  set  of  plug  and  snap  gages.  The  two  plug 
gages  at  the  top  are  working  and  inspection  gages  having  the 
"Go"  ends  longer  than  the  "Not  Go"  ends.  The  two  plug 
gages  shown  in  the  lower  part  of  the  illustration  are  refer- 
ence gages  in  which  the  plugs  at  both  ends  of  the  gage  arc 
of  equal  length.  The  reference  gages  are  often  made  with 
long  necks  so  that  they  will  reach  down  into  the  snau  gage 
slots  when  these  consist  of  three  steps. 

Referring  again  to  Fig.  19,  it  will  be  noted  that  the  refer- 
ence gage  for  the  plug  gages  is  a  snap  gage,  as  shown  in 
the  upper  left-hand  corner.  A  snap  gage  is  cheaper  and  sim- 
pler to  make  as  a  reference  gage  for  a  plug  gage  than  would 
be  a  ring  gage,  and  as  a  plug  is  not  likely  to  be  out  of  round, 
the  snap  gage  is  generally  as  satisfactory  as  a  ring  gage. 


Fig.  14  shows  a  simple  set  of  working  and  inspection  plug 

gages  with  a  reference  snap  gage    Fig.  L5(  again,  shows  an 

example  of  working  and  inspection  plug  gages  with  a  snap 
reference  gage  at  the  top,  while  in  the  middle  is  shown  an 
example  of  plug  gages  having  a  ring  reference  f-'age. 
reason  for  using  the  ring  reference  gage  in  this  case  is  that 
the  plug  gages  measure  the  depth  as  well  as  the  diameter  of  a 
hole,  and  a  ring  reference,  of  correct  length,  checks  both 
of  these  dimensions.  At  the  bottom  are  shown  working  and 
Inspection  snap  gages  with  a  reference  plug  gage  It  will  he 
noted  that  the  reference  gage  has  an  equal  length  of  plugs 
at  each  end,  while  the  lengths  of  the  "Go'1  and  "Not 
ends  of  the  working  and  Inspection  gages  in  the  upper  part 
of  the  illustration  are  unequal,  as  already  mentioned. 

Special  Types  of  Plug  Gages 
Sometimes  plug  gages  are  provided   with   two   concentric 
steps  of  different  diameters  in  order  to  enable  the  concen- 


Fig.  23.      Combination  Plug  and  Snap  Gage  used  for  gaging  Holes  and  Hubs 

tricity  of  two  holes  to  be  gaged.  Again,  a  tapered  plug  gage 
may  occasionally  be  used  for  gaging  cylindrical  holes.  In 
that  case,  the  gage  is  provided  with  lines,  as  shown  in 
Fig.  16,  that  indicate  the  maximum  and  minimum  dimension, 
and  sometimes,  as  in  the  illustration  referred  to,  the  mean 
dimension.  The  gage  in  the  lower  part  of  the  illustration  is 
the  reference  gage  for  this  tapered  plug  gage.  The  reference 
gage  is  also  provided  with  three  lines  which  must  coincide 
with  the  three  lines  on  the  working  and  inspection  gages. 
Gages  of  this  type  are  used  for  special  cases  only,  as  a  taper 
gage,  of  course,  does  not  indicate  that  the  hole  is  straight 
nor  that  it  is  not  tapered,  but  merely  shows  the  size  at  the 
end.  The  gage  shown  is  used  in  drilling  gun  barrels  to 
indicate  definitely  how  near  to  the  exact  size  the  barrel  is.  Fig. 
17  shows  long  straight  plugs  that  are  also  used  for  gaging  gun 
barrels.  The  tapered  gage,  it  will  be  seen,  therefore,  is  sim- 
ply an  auxiliary  gage  used  in  connection  with  the  regular 
plug  gages.  The  "Go"  ends  of  the  plug  gages  in  Fig.  17  are 
very  long,  in  order  that  they  may  indicate  the  straightness 


Fig.   24.     Another  Combination   Plug   and   Snap  Gage   in   which  the   Work- 
ing Gage  is  provided  with  Three  Steps 
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ol  the  barrel  for  ■  considerable  distance,     in  tins  ease,  ring 
reference  gages  are  used  tor  the  plug  gages  instead  of  snap 
ss,  ;is  is  the  usual  practice, 

Flat  Plug  Qages 
.  ring  gages  made  from  a  flat  piece  of  steel  Instead  of  from 
cylindrical  Btock  are  sometimes  used,  especially  tor  measur- 
ing the  width  of  Blots,  as  they  provide  tor  greater  wear  than 
cylindrical  plug  gages,  the  flat  plug  gage  having  a  surface 
contact  and.  heme,  greater  wearing  surface,  These  Sal  plug 
is  are  generally  made  from  the  regular  snap  gage  blanks, 
as  indicated  in  Pig.  L' I ,  where  Hal  plug  gages  are  shown  held 
by  BtrlpS  and  screws  the  same  as  regular  snap  gages.  Fig.  22 
shows  a  modification  of  this  type  of  gage  which  is  used  for 
gaging  the  length  of  slots  or  splines  having  round  ends.  In 
this  case,  the  edges  Of  the  gage  are  rounded  so  that  there 
is  a  line  contact  with  the  ends  of  the  spline.  It  is  evident 
that  a  plug  gage  with  flat  6dges  could  not  be  used. 

Combination  Plug  and  Snap  Gag-es 
Fig.  23  shows  a  combination  plug  and  snap  gage  which  may 
be  used  for  gaging  the  diameter  of  a  hole  and  at  the  same 
time  measuring  the  distance  of  a  projection  from  a  hole  or 
the  concentricity  of  a  hub  with  a  hole.  The  gage  shown  in 
Fig.  23  is  double-ended,  having  limit  gages  at  each  end  and 
being  used  for  two  hubs.  The  upper  one  of  the  gages  is  the 
working  gage,  while  the  lower  one  is  the  inspection  gage. 
Fig.  24  shows  a  similar  type  of  gage,  but  this  is  used  for  one 
hub  only,  and,  therefore,  is  single-ended.  The  gage  at  the 
bottom  is  the  working  gage,  which  has  three  steps — maxi- 
mum, mean,  and  minimum.  The  one  at  the  top  is  the  in- 
spection gage  which  has  only  maximum  and  minimum  steps. 
In  following  articles  in  this  series,  thread  gages,  contour 
gages,  and  miscellaneous  gages  will  be  dealt  with. 
*     *     * 

AREA  OF  FILLETS 

BY   HARRY  GWINNER' 

The  area  of  any  fillet  may  be  easily  determined  by  means 
of  the  chart  shown  in  Fig.  1.    As  the  radius  and  angle  of  the 


'Deau  of  Mechanical   Engineering   and   Superintendent  of  Shops,   Maryland 
Agricultural  College,    College   Park,   Md. 
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Fig,    2.      Fillets    ol 
a    Common    Type 


Fig.   3. 


Diagram   used   in   Analytic  Determination 
of   Area   ol    Fillet 


Fig.   1.     Chart  for  determining  Area  of  Fillets 


fillet  are  known,  to  find  the  area  pass  a  horizontal  line 
through  the  number  on  the  left-hand  edge  corresponding  to 
the  given  radius  until  it  intersects  the  area  curve;  at  this 
point  of  intersection  erect  a  perpendicular  that  will  intersect 
the  line  representing  the  angle  of  the  fillet,  and  from  this 
point  draw  a  horizontal  line  to  the  right-hand  edge  of  the 
chart.  The  intersection  of  this  line  with  the  edge  of  the 
chart  gives  the  area  desired.  For  instance,  for  the  fillet 
shown  at  A,  Fig.  2,  if  the  radius  is  %  inch  and  the  angle  0  is 
45  degrees,  a  horizontal  line  A  is  drawn  from  y2  on  the  left- 
hand  edge  of  the  chart,  Fig.  1,  to  the  area  curve.  Then  a 
perpendicular  B  is  erected  until  it  intersects  the  45-degree 
line.  A  horizontal  line  C,  drawn  from  this  point  of  inter- 
section with  the  right-hand  edge,  shows  that  the  area  of  this 
fillet  is  approximately  0.3  square  inch.  If  the  radius  of  the 
fillet  shown  at  B,  Fig.  2,  is  1  inch  and  the  angle  0  is  90  de- 
grees, a  horizontal  line  D  is  drawn  from  1  on  the  left-hand 
edge  to  the  area  curve,  at  which  point  of  intersection  a  per- 
pendicular E  is  erected  until  it  intersects  the  90-degree  line; 
then  a  horizontal  line  drawn  from  this  point  to  the  right- 
hand  edge  shows  that  the  area  of  this  fillet  is  approximately 
0.21  square  inch. 

The  formula  for  the  analytic  check  is  as  follows:  Let 
ABDC,  Fig.  3,  be  the  given  fillet  and  6  the  angle  between  the 
sides,  which  by  the  conditions  are  tangent  to  the  arc.  Then 
angle  BOA  =  COA  =  a  —  complement  of  1/2  6.  R  is  radius 
of  circle.  As  AB  =  R  tan  a,  the  area  of  the  triangle  OAB  = 
R2  R2 

y2  (R  X  R  tan  a)  =  —  tan  a,  and  the  area  of  OBAG  =  2  x  — 
2  2 

tana  =  R2  tan  o.  As  the  arc  BC  =  2Ra  (in  radians),  the 
area  of  the  sector  OBDC  =  R2a  and  the  required  area  ABDC  = 
R2  tan  a  —  R2a  =  R2  ( tan  a  —  a). 

*  *     * 

According  to  a  report  of  the  Technical  Department,  Air- 
craft Production,  British  Ministry  of  Munitions,  the  alumi- 
num pistons  used  by  the  Germans  in  the  230  horsepower 
Benz  airplane  engine  weigh  4  pounds  8%  ounces,  without  the 
rings.  With  the  rings  and  gudgeon  pin  set-screw,  the  piston 
weighs  4  pounds  16%  ounces,  or  1  pound  13  ounces  less  than 
the  standard  cast-iron  piston.  The  rings,  which  are  of  cast 
iron,  have  an  exceptionally  wide  gap  and  are  very  deep  in 
section.  They  are  all  concentric  and  are  machine-hammered 
on  the  inside.  Three  are  placed  above  the  gudgeon  pin  and  the 
scrape  ring  is  placed  below.  The  dome  head  of  the  piston  is 
reinforced  by  eight  webs,  which  radiate  from  a  common 
center  like  the  spokes  of  a  wheel.  These  webs  are  not  used 
ir  the  cast-iron  pistons  in  the  engines  of  the  same  type.  An 
analysis  shows  that  the  metal  of  the  piston  contains  80.12 
per  cent  aluminum,  6.02  per  cent  copper,  12.13  per  cent  zinc, 
1.42  per  cent  iron,  0.31  per  cent  silicon,  and  traces  of  man- 
ganese and  magnesium.  This  metal  is  very  hard  and  has  no 
elongation.  It  was  no  doubt  intended  to  approximate  the 
physical  qualities  of  cast  iron;  otherwise  the  content  of 
copper  would  probably  have  been  lower. 

*  *     * 

The  development  of  the  steel  industry  in  Australia  is  in- 
dicated by  the  report  that  an  Australian  steel  company, 
besides  sending  munition  steel  to  Great  Britain,  has  supplied 
South  Africa  with  20.000,000  tons  of  steel  rails. 
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ALUMINUM  AND  COPPER  ALLOYS 


FIELD    FOR    THESE    ALLOYS    AND    DIFFICULTIES    MET    WITH    IN    THEIR    MANUFACTURE 

BY  CHARLES  VICKKRS- 


THE  first  conception  of  aluminum  bronze  was  that  of  a 
copper  and  aluminum  alloy  that  must  contain  the  least 
possible  amount  of  impurities.  According  to  Brannt, 
great  attention  should^  be  paid  to  the  quality  of  the  copper, 
as  such  Impurities  as  antimony,  arsenic,  and  iron  were 
claimed  by  him  to  impair  the  quality  of  the  bronze;  he  also 
stated  that  an  aluminum  with  as  small  a  percentage  of  iron 
as  possible  should  be  used,  but  the  silicon  in  commercial 
aluminum  was  not  so  harmful,  although  it  did  harden  the 
bronze  considerably  and  increased  its  tensile  strength.  Mod- 
ern research  has  shown  the  facta  in  the  case  to  be  materially 
different.  Iron,  instead  of  being  injurious,  is  more  beneficial 
than  any  other  known  element  and  least  injurious  when  used 
in  quantity.  Arsenic  and  antimony  are  both  very  injurious. 
and  for  this  reason  electrolytic  copper  must  be  used  in 
making  aluminum  bronze.  The  aluminum  should  also  be 
as  free  from  silicon  as  possible. 

The  theory  that  iron  is  harmful  to  aluminum  bronze  lias 
probably  retarded  the  discovery  and  consequent  utilization 
of  aluminum  and  copper  alloys  and  has  stood  in  the  way  of 
the  commercial  development  of  aluminum  bronze  for  many 
years.  The  idea,  no  doubt,  was  largely  based  on  the  preju- 
dice  of  all  brass  casters  against  iron,  due  to  the  fact  that 
iron  fails  to  remain  in  solution  with  the  copper-tin  series 
of  alloys  or  with  copper,  zinc,  tin,  and  lead  mixtures,  but 
segregates  in  the  form  of  intensely  hard  nodules  of  steel. 
This  segregation  of  iron  in  certain  copper  alloys  is  probably 
due  to  the  absorption  of  carbon  by  the  iron  and  to  the  fact 
that  it  is  too  tightly  held  to  be  easily  separated  therefrom. 
Copper  has  no  such  affinity  for  carbon  as  iron  and  some 
other  metals,  for,  instance,  nickel;  therefore,  it  is  unable 
to  assimilate  the  combination  of  iron  and  carbon  and  pos- 
sesses no  power  to  separate  them,  combining  with  the  one 
and  rejecting  the  other.  The  consequence  is  that  iron  car- 
bide, having  no  affinity  for  the  copper  or  alloy  of  copper  and 
a  much  higher  melting  point,  separates  as  small  pellets  scat- 
tered throughout  the  brass,  thus  causing  much  trouble  for 
the  machinist. 

When  the  iron  is  carbon  free,  it  will  alloy  with  the  copper 
at  the  proper  temperature.  Thus,  in  making  alloys  of  iron 
and  copper  alone,  it  is  necessary  to  use  iron  as  free  from 
carbon  as  possible  and  to  prevent  the  introduction  of  carbon 
while  melting.  If  copper  and  cast  iron  are  melted  together, 
no  matter  how  vigorously  the  mass  is  stirred,  the  metals  will 
separate  upon  solidification.  It  is  evident,  therefore,  that 
carbon  is  the  disturbing  element  when  making  alloys  of 
copper  and  iron;  and  as  carbon  is  always  present  in  brass- 
foundry  melting  operations,  if  brass  chips  are  melted,  for 
instance,  and  the  iron  is  not  removed  before  the  operation, 
the  copper  has  an  excellent  opportunity  to  combine  with 
carbon  so  that  nodules  are  found  in  the  castings. 

Effect  of  Aluminum  on  Iron  and  Copper  Mixtures 

Aluminum  freely  alloys  with  copper  in  all  proportions; 
it  will  also  alloy  with  iron,  and  when  added  to  a  liquid  mix- 
ture of  iron  and  copper  it  will  cause  the  two  to  combine. 
regardless  of  the  presence  of  carbon.  It  is  immaterial 
whether  wrought  iron  or  cast  iron  is  used  in  making  alumi- 
num bronzes  containing  iron,  because,  after  the  aluminum 
has  been  added,  the  carbon  will  be  ejected  from  the  iron. 
Wrought  iron  is  probably  more  convenient  to  use  than  cast 
iron,  because  little,  if  any,  allowance  need  be  made  For  loss 
due  to  ejected  impurities.  When  cast  iron  is  used,  the  car 
bon  is  ejected  by  the  aluminum  and  floats  to  the  surface  of 
the  molten  alloy  as  a  finely  divided  flocculent  mass,  which 
can  be  skimmed   off.     It   is  necessary   to  use   more   iron    in 


order  to  make  up  this  loss.  In  some  in 
furnace  temperature  is  low,  it  is  more  convenient  to  use 
cast  iron  in  making  alloys  ol  copper  and  aluminum  contain 
ing  considerable  percentages  of  iron.  The  cast  iron  and 
copper  are  melted  together  with  due  allowance  for  loss  of 
weight  by  the  elimination  of  carbon  ami  the  aluminum  is 
added  in  small  pieces.  After  each  addition,  a  certain  amount 
of  carbon  is  ejected  from  the  mixture;  but  If  the  metal  is 
skimmed   each   time,   the   quant r  carbon   grows 

progressively  less  until  it  is  all  eliminated.  There  app 
to  be  a  definite  ratio  between  the  weight  of  the  cast  iron  and 
the  amount  of  aluminum  necessary  to  eliminate  the  carbon 
In  several  experiments  made  by  the  writer,  it  appeared  that 
if  20  per  cent  cast  iron  was  melted  with  65  per  cenl  copper, 
it  would  require  15  per  cent  aluminum  to  eliminate  the 
carbon  and  to  produce  a  homogeneous  alloy  ol  iron. 

and   aluminum.     There  are  many    interesting   features 
nected   with    the   elimination    of   carbon    from   cast    iron    by 
means  of  aluminum  and  copper   which   will  afford   a   fertile 
field  for  research. 

TABLE  1.    PHYSICAL  PROPERTIES  OF  lO  PER  CENT 
ALUMINUM  BRONZE 


Elastic  Limit, 

Tensile  Strength, 

Elongation  in 

Number 

Pounds  per 

Pounds  per 

2    In 

of   l',ar 

Square  Inch 

Square  Inch 

Per  ■ 

1 

27,410 

55,510 

4.0 

2 

22,560 

:>r>.900 

8.0 

3 

L'4,730 

37,720 

10.5 

4 

20.610 

59,790 

17.0 

5 

19,690 

53,700 

3.5 

6 

23,170 

40,410 

11.5 

7 

20,870 

47,870 

5.0 

8 

21,570 

42,800 

6.0 

9 

20.167 

48.270 

11.0 

10 

19,720 

45,670 

4.5 

11 

20,680 

54.150 

5.5 

12 

23,120 

58.500 

2.0 

i Address:   IS   Pun   Bldg.,    HnlYalo.    N.   Y. 


As  aluminum  promotes  the  alloying  action  of  iron  and 
copper,  the  difficulties  met  with  when  forming  alloys  of 
copper,  tin,  and  iron,  or  copper,  zinc,  and  iron  do  not  exist 
when  alloying  copper,  aluminum,  and  iron.  The  alloys  are 
easily  made  and,  when  machined,  appear  to  be  free  from 
the  segregation  of  iron.  The  objections,  therefore,  that  apply 
to  the  use  of  iron  in  ordinary  brass  or  bronze  do  not  apply 
to  aluminum  bronze;  thus  there  is  no  good  reason  why  these 
elements  should  not  be  alloyed  together.  The  physical  prop- 
erties of  the  bronze  are  improved  by  small  additions  of  iron, 
but  larger  amounts  produce  an  entirely  new  and  greatly 
superior  class  of  alloys,  some  of  which  are  being  utilised 
with  success  in  the  manufacture  of  the  larger  airplanes. 

Ten  Per  Cent  Aluminum  Bronze 

There  has  been  much  misrepresentation  regarding  tin- 
physical  properties  of  aluminum  bronze.  One  authority 
states  that  the  10  per  cent  bronze  has  a  tensile  strength  of 
about  100,000  pounds  and  a  compressive  strength  of  130.000 
pounds  per  square  inch,  while  its  ductility  and  toughness 
are  such  that  it  does  not  even  crack  when  distorted  by  this 
load;  it  is  so  ductile  and  malleable  that  it  can  be  drawn 
down  under  a  hammer  to  the  fineness  ol  a  cambric  needle; 
it  works  well,  casts  well,  holds  a  line  surface  under  the  tool. 
and.  when  exposed  to  the  weather,  is  in  every  respect  one 
of  the  best  bronzes  known.  As  a  matter  of  fact,  the  strength 
and  ductility  of  the  binary  alloy  of  aluminum  and  copper 
containing  10  per  cent  aluminum  is  very  uncertain,  as  it  is 
dependent    on    so    many    variables.      When    made    under    the 
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most  favorable  circumstances  and  with  the  utmost  care,  how 
ever,  the  tensile  strength  will  rarely  reach  70,000  pounds  per 

square  inch  and  never  100,000  pounds  per  square  nidi;  it 
may   be  Considered   a   well    made  alloy  If  its  tensile  strength 

is  above  00, ooo  pounds.  The  elongation  varies  greatly,  and 
may  be  from  IS  to  40  per  cent  In  well  made  alloys.  The 
results  given  in  Table  1  are  interesting,  as  they  are  typical 
Of  what  may  be  expected  10  ordinary  practice,  that  is,  if 
the  work  is  not  handled  with  more  than  average  skill.  The 
reason  the  physical  properties  Of  these  alloys  were  so  low 
was  probably  because  of  the  presence  of  some  little  impurity 
in  the  copper,  such  as  arsenic 

This  bronze  casts  well  in  that  it  will  run  into  the  molds 
ami  till  them  up  better  than  the  other  alloys  of  copper,  but 
it  is  the  most  difficult  alloy  to  convert  into  castings  that  the 
founder  encounters.  It  has  caused  the  loss  of  many  thou- 
sands of  dollars,  and  there  is  much  hesitancy  on  the  part 
of  founders  to  cast  it  at  the  present  time.  The  alloy  drosses 
badly  and  the  castings  shrink,  and  when  these  difficulties 
have  been  overcome  and  apparently  good  castings  sent  out, 
in  numberless  instances  cavities  have  been  opened  up  inside 
the  casting  so  that  the  casting  has  had  to  be  scrapped.  In 
addition,  heavy  castings  of  the  10  per  cent  aluminum  bronze 
are  so  affected  by  the  slow  cooling  incident  to  their  massive- 
ness  that  their  physical  properties  are  invariably  disappoint- 
ing. In  small  cast- 
^r-Vv^? '«'*«' 7    ••  ings,     the     alloy 

cools  quickly,  with 
the  result  that 
the  crystals  are 
well  defined,  as 
shown  by  frac- 
tured surfaces. 
The  larger  and 
more  slowly  cooled 
castings  possess  a 
fracture  inclined 
to  be  vitreous;  the 
crystals  have 
blended  and 
merged  and  show 
only  as  shadowy 
outlines  on  the 
fractured  sur- 
faces. Because  of 
this  peculiarity, 
aluminum  bronze  containing  10  per  cent  and  more  aluminum 
and  no  iron  is  not  suitable  for  use  in  heavy  castings  where 
great  strength  is  required,  unless  the  sections  have  been 
designed  with  a  full  understanding  of  the  effects  of  slow 
cooling  upon  the  alloy.  It  would  be  extremely  dangerous 
to  design  a  casting  from  data  regarding  the  physical  strength 
that  were  obtained  from  the  testing  of  cast-to-size  test  bars 
poured  in  molds  separate  from  the  casting.  The  results  in 
this  case  would  be  entirely  too  high,  even  if  the  test  bars 
were  poured  from  the  same  heat  of  metal  as  the  casting.  The 
cause  of  this  disparity  is  the  rate  at  which  the  two  castings 
were  cooled,  from  the  liquid  state.  The  change  produced 
by  gradual  cooling  has  been  termed  by  the  writer  "self- 
annealing,"  but  it  is  doubtful  if  the  term  exactly  fits  the  case. 

Relation  of  Rate  of  Cooling-  to  Physical  Properties  of  a  Casting1 

The  introduction  of  a  small  amount  of  iron  into  the  bronze 
does  not  materially  affect  the  tendency  of  the  crystals  to 
become  blended  by  slow  cooling;  it  is  necessary  to  add  a 
large  amount.  In  the  case  of  small  castings,  self-annealing 
effects  can  be  reproduced  by  removing  the  castings  from  the 
molds,  when  red-hot,  and  placing  them  in  a  heated  muffle, 
where  they  will  cool  gradually  to  the  room  temperature.  By 
this  treatment,  small  castings  have  been  rendered  so  brittle 
as  to  be  easily  broken  with  a  hammer.  When  chilling  is 
resorted  to,  self-annealing  is  prevented,  because  the  casting 
is  quickly  solidified,  but  chilling  is  difficult  and  sometimes 
impossible  to  apply  to  heavy  castings.     If  the  castings  are 


Fig. 


1.     Photomicrograph   of    10.5   Per   Cent 
Aluminum    Bronze,     cast    in 
Graphite  Carbon  Mold 


water-cooled  from  a  red  heat,  they  are  hardened  to  a  point 
where  it  is  difficult  to  machine  them,  as  the  bronze  can  be 

hardened  liked  steel  but  to  a  different  degree.  When  the 
bronze  La  so  hardened  it  loses  its  ductility,  although  its  ten- 
sile strength  is  Increased;  therefore,  water-cooling  of  large 
castings,  If  resorted  to  at  all,  must  be  carried  out  with  a  full 
knowledge;  of  what  it  is  sought  to  avoid — on  the  one  hand, 
excessive  hardness  and  bril  t  leness.  and  on  the  other,  loss  of 
tensile  strength  and  elongation.  The  physical  properties  of  a 
massive  casting  that  is  air-cooled  will,  of  course,  be  better 
than  if  the  casting  is  left  to  cool  in  the  mold,  because  it  will 
cool  more  rapidly,  but  it  will  still  cool  too  slowly  to  possess 
the  properties  of  the  separately  cast  tensile  test  bars. 

A  number  of  carefully  carried  out  experiments  made  by 
the  writer  have  shown  that  the  disposition  of  the  feeding 
risers  on  the  test  bars  is  of  considerable  importance.  In  this 
respect,  the  alloy  resembles  aluminum  and  differs  from  the 
copper-tin  alloys.  In  the  latter  alloys,  the  rate  of  cooling  is 
secondary  to  soundness,  which  can  be  obtained  in  a  test  bar 
by  attaching  it  to  a  heavy  mass  of  metal  as  a  feeder.  The 
test  bar  and  feeder  should  be  laid  parallel  in  the  mold  and 
the  two  connected  by  a  rather  heavy  gate  that  extends  the 
entire  length  of  the  test  bar.  Under  such  conditions,  the 
cooling  of  the  bar  is  retarded  by  the  mass  of  metal  lying 
beside  it,  and  to  which  it  is  connected.  This  mass  of  metal 
insures  soundness 
in  the  test  bar; 
the  highest  physi- 
cal properties  of 
the  copper-tin  al- 
loys are  realized 
by  this  treatment. 
In  the  case  of 
aluminum  bronze, 
the  slow  cooling 
induced  by  the 
mass  of  metal  in 
the  feeder  out- 
weighs any  con- 
sideration  of 
soundness;  there- 
fore, although  the 
test  bar  will  be 
sound,  its  physi- 
cal properties  will 
be  lower  than 
those  of  bars  cast  from  the  same  heat  and  cooled  more 
rapidly,  even  if  the  latter  have  a  slightly  unsound  spot  at 
the  center.  To  obtain  the  best  results  from  test  bars  of 
aluminum  bronze,  it  is  necessary  to  attach  the  feeders  to 
either  end  of  the  grips  so  that  the  center  will  cool  rapidly. 
In  all  cases,  therefore,  where  it  is  important  that  the  physi- 
cal properties  of  aluminum  bronze  be  known,  the  test  bars 
should  be  attached  to  the  castings  in  such  a  manner  that  they 
will  cool  at  the  same  rate. 

In  the  case  of  a  large  casting,  the  process  of  cooling  may 
be  hastened  by  the  intermittent  application  of  water,  giving 
time  between  each  application  for  the  internal  heat  of  the 
casting  to  reach  the  outside.  This  treatment,  however,  should 
not  be  carried  on  until  the  casting  has  cooled  to  the  room 
temperature;  it  is  better  to  discontinue  the  treatment  when 
the  casting  has  cooled  to  about  121  degrees  C.  (250  degrees 
F.),  and  allow  it  to  cool  in  the  air. 

Heat-treatment  of  Aluminum  Bronze 

In  the  so-called  heat-treatment  of  aluminum  bronze,  the 
castings  are  heated  to  900  degrees  C.  (1652  degrees  P.),  allow- 
ing plenty  of  time  for  the  heat  to  soak  into  the  casting. 
The  cold  castings,  which  are  hard  and  possess  little  ductility, 
are  reheated  in  a  muffle  furnace  and  allowed  to  cool  to  the 
room  temperature  with  the  furnace.  It  is  important  in  the 
second  reheating  that  the  upper  temperature  limit  be  kept 
at  650  degrees  C.  (1202  degrees  F.).  The  result  of  this  treat- 
ment is  that  the  yield  point  is  almost  doubled  and  the  elonga- 


Fig.    2.     Photomicrograph   of    10.5   Per   Cent 

Aluminum  Bronze,   cast  and  allowed 

to   cool  in   Sand  Mold 
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tlon  is  cut  in  half,  but  the  tensile  strength  Is  not  greatly 
affected.  It  is  rather  difficult  to  apply  the  treatment  com- 
mercially  and  it  adds  considerably  to  the  expense. 

Effect  of  Mold  on  Physical  Properties  of  Aluminum- 
bronze  Castings 

The  specific  gravity  of  an  alloy  that  contains  10.5  per  cent 
aluminum  and  89.5  per  cent  copper,  when  sand-cast,  is  7.43; 
when  chilled  by  casting  in  a  graphite  mold,  it  is  7.45.  The 
Brinell  hardness  of  the  sand-cast  alloy  is  103,  using  the  50- 
kilogram  weight,  and  of  the  chilled  metal,  104.  Fig.  1  shows 
a  photomicrograph  of  the  chill-cast  specimen  magnified  about 
forty  diameters,  and  Fig.  2  the  sand-cast  alloy.  It  will  be 
noted  that  the  chilled  metal  has  a  closer  grain  than  the  more 
slowly  cooled  alloy.  The  effect  of  rapidly  cooling  by  the 
medium  of  the  mold  on  a  bronze  containing  10  per  cent 
aluminum  and  90  per  cent  copper  is  shown  in  Table  2.  The 
graphite  mold  cools  the  metal  most  rapidly,  because  it  has 
the    greatest    conductivity;     this    casting    has    the    greatest 

TABLE  2.    EFFECT  OF  MOLD  ON  A  lO  PER  CENT 
ALUMINUM-BRONZE  CASTING 


Physical  Properties 

Graphite 
Mold 

Iron           Carbon 
Mold            Mold 

Sand 

Mold 

Elastic  limit,  pounds  per 
square  inch 

20,400 

73,800 
23.8 
24.5 

20,000 

70,300 

21.8 

25.4 

22,000 

62,800 

15.0 

17.8 

20,800 

61,100 

12.5 

15.0 
Machinery 

Ultimate  strength,  pounds 

Elongation    in    2    inches, 
per  cent 

Reduction    of    area,    per 
cent   

strength  and  elongation.  The  iron  mold  cools  the  alloy  a 
little  more  slowly  than  the  graphite  mold;  the  carbon  mold 
comes  midway  between  the  iron  mold  and  the  sand  mold; 
and  the  sand  mold  produces  the  poorest  results  as  to  tensile 
strength  and  elongation.  The  distinction  between  the  carbon 
mold  and  the  graphite  mold  is  that  one  has  been  graphitized 
by  the  well-known  method  of  heating  in  the  electric  furnace, 
while  the  other  consists  of  "raw"  carbon  and,  consequently, 
has  a  low  conductivity. 

Effect  of  Iron  on  Aluminum-copper  Alloys 

The  introduction  of  iron  into  the  alloy  of  aluminum  and 
copper  favors  more  rapid  solidification,  as  the  rich  iron  com- 
pound first  separates  and  forms  a  nucleus  around  which  the 
crystals  are  built.  The  effect  of  the  iron  is  to  form  many 
little  centers  from  which  the  crystal  growth  can  start;  this 
results  in  crowding  the  space  available  for  the  growing 
crystals  so  that  a  much  finer-grained  alloy  is  produced.  The 
effect  of  the  iron  is  always  to  produce  stronger,  finer-grained 
metals,  hence  better  alloys.  Iron  also  counteracts  the  brit- 
tleness  produced  by  high  aluminum.  Thus,  an  alloy  con-' 
taining  85  per  cent  copper  and  15  per  cent  aluminum  is 
almost  as  brittle  as  glass,  but  if  12  per  cent  of  the  copper  is 
replaced  by  iron,  the  very  hard  alloy  produced  has  important 
industrial  applications.  The  introduction  of  about  1  per  cent 
manganese  is  advisable,  as  it  strengthens  the  alloy  and  favors 
homogeneity.  This  alloy  represents  the  upper  useful  limits 
of  both  iron  and  aluminum  mixed  with  copper.  Further  addi- 
tions of  iron  and  aluminum  fail  to  increase  the  hardness 
of  the  alloy  and  tend  to  produce  a  silky  appearing  fracture; 
the  alloy  is  also  weaker.  This  alloy  as  cast  has  a  Brinell 
hardness  of  350,  using  the  3000-kilogram  weight,  the  same 
as  is  used  for  steel.  The^writer  has  used  this  alloy  for  the 
dies  used  in  making  drawn  tubing;  many  other  applications 
could  no  doubt  be  found.  This  alloy  is  not  patented  and 
may  be  made  by  anyone.  It  contains  70  per  cent  copper, 
3  per  cent  of  30  per  cent  manganese-copper,  12  per  cent  tin- 
plate  clippings,  and  15  per  cent  aluminum.  It  is  essential 
that  the  full  12  per  cent  of  iron  is  introduced,  but  it  is 
advisable  to  allow  more  than  the  12  per  cent  of  iron  to  be 
certain  that  the  bronze  contains  the  required  amount;  other- 


wise the  brittlene.  induced  by  this  amount  of  aluminum  in 
the  copper  will  not  be  counteracted.  This  alloy  is  not  subject 
to  self-annealing  nor  to  porosity.  It  possesses  great  shrink- 
age; in  fact,  the  more  iron  there  is  added  to  aluminum 
bronze,  the  greater  is  the  shrinkage,  but  this  particular  alloy 
shrinks  uniformly,  is  easily  controlled,  and  causes  no  trouble 
from  hidden  defects.  Its  tensile  strength  is  about  ll1 
pounds  per  square  inch,  but  it  lacks  ductility.  It  is  not 
brittle  and  has  the  characteristics  of  cast  iron,  but  is  more 
difficult  to  break,  owing  to  its  high  tensile  strength.  It 
possesses  great  compressive  strength  and  is  suitable  for  use 
on  the  turntables  of  bridges. 

An  alloy  containing  about  1  per  cent  iron  and  10  per  cent 
aluminum  is  largely  used  for  die-casting  purposes;  because 
of  the  increased  shrinkage  produced  by  the  addition  of  iron. 
it  is  not  advisable  to  go  beyond  2  per  cent  for  most  die- 
castings.  The  physical  properties  of  the  latter  alloy  are  con- 
siderably better  than  those  of  the  iron-free  metals.  The  fol- 
lowing are  typical  results:  Yield  point,  26,000  pounds  per 
square  inch;  ultimate  strength,  76,000  pounds  per  square 
inch;  elongation  in  2  inches,  21  per  cent;  reduction  of  area, 
19  per  cent.  By  dropping  the  aluminum  to  9.5  per  cent,  the 
elongation  is  increased  at  the  expense  of  the  tensile  strength, 
as  shown  by  the  following  results,  which  were  obtained  from 
an  alloy  containing  9.5  per  cent  aluminum,  1  per  cent  iron, 
and  the  remainder  copper:  In  tension,  a  yield  point  of  21,900 
pounds  per  square  inch;  ultimate  strength,  69,800  pounds 
per  square  inch;  elongation  in  2  inches,  39.5  per  cent;  reduc- 
tion of  area,  35.7  per  cent.  In  compression,  an  elastic  limit 
of  16,000  pounds,  and  compression  after  the  application  of  a 
load  of  100,000  pounds,  18.5  per  cent. 

This  alloy  is  also  subject  to  the  evils  of  self-annealing.  To 
counteract  this  trouble,  it  is  necessary  to  increase  the  iron 
over  4  per  cent  or  to  introduce  zinc,  although  the  addition 
of  the  latter  impairs  the  physical  properties  of  the  alloy. 
The  effect  of  self-annealing  on  alloys  containing  10  per  cent 
aluminum  and  1  per  cent  iron  is  shown  by  comparing  the  fol- 
lowing results  with  the  last  two  given.  The  test  coupons 
were  attached  to  a  casting,  weighing  100  pounds,  that  was  left 
to  cool  in  the  sand  mold;  the  coupon  was  cut  off  the  casting 
and  machined  to  standard  size.  Yield  point,  25,500  pounds 
per  square  inch;  ultimate  strength,  53,100  pounds  per  square 
inch;  elongation  in  2  inches,  8.0  per  cent;  reduction  of  area. 
11.8  per  cent.  In  compression,  the  elastic  limit  was  23,000 
pounds  and  the  compression  after  the  application  of  a  load 
of  100,000  pounds,  13.5  per  cent.  When  zinc  was  added,  the 
yield  point  was  29,300  pounds  per  square  inch;  ultimate 
strength,  68,540  pounds  per  square  inch;  elongation  in  2 
inches,  23.7  per  cent;  reduction  of  area,  21.5  per  cent.  In 
compression,  the  elastic  limit  was  20,000  pounds,  and  the 
compression  after  the  application  of  a  load  of  100,000  pounds. 
16  per  cent.  The  fracture  was  fine-grained  and  uniform. 
This  alloy  consisted  of  copper,  85.45  per  cent;  iron,  2  per 
cent;  aluminum,  8.25  per  cent;  and  zinc,  4.30  per  cent.  The 
aluminum  was  lowered  to  offset  the  hardening  influence  of 
the  zinc,  and  the  test  bars  were  attached  to  a  heavy  easting 
to  secure  the  benefit  of  any  possible  self-annealing.  This 
allov  is  not  subject  to  the  phenomena  of  self-annealing,  as 
far  as  has  been  determined.  The  writer,  however,  does  not 
advocate  the  use  of  zinc  In  aluminum  bronze  if  it  can  be 
avoided. 

For  heavy  castings,  the  following  alloy,  which  is  free  from 
self-annealing,  is  greatly  to  be  preferred:  Qopper,  S^  per 
cent;  aluminum,  7  per  cent;  iron,  3  per  cent":  and  man- 
ganese, 2  per  cent.  The  manganese  is  most  cheaply  and  con- 
veniently added  in  the  form  of  ferro-manganese,  the  amount 
of  iron  so  added  being  deducted  from  the  total  iron.  The 
physical  properties  of  this  alloy,  as  determined  by  two 
to-size  test  bars  of  standard  size,  made  in  sand  molds  are: 
Yield  point,  from  26,650  to  26,600  pounds  per  square  inch; 
ultimate  strength,  from  74.000  to  74.500  pounds  per  square 
inch;  elongation  in  2  inches,  41.5  to  37.5  per  cent;  reduction 
of  area,  30.5  to  32.0  per  cent.  The  fractures  were  sound  and 
uniform,  but  the  external  surface  of  the  test  bars  showed  a 
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little  tolded-in  dross,  which  undoubtedlj  Lowered  their  physl 
caJ  properties,  but,  nevertheless,  the  physical  properties  of 
these  bars  can  be  equaled  only  by  bars  of  well  made  man 
ganese  broi 

For  small  castings  where  high  tensile  strength,  combined 
with  a  fair  degree  of  ductility,  is  required,  the  following 
alloy  is  recommended:  Copper,  S3  per  cent;  Iron,  7  percent; 
aluminum,  10  per  cent.  The  physical  properties  Of  this  alloy, 
as  shown  by  cast  to  size  bars  made  in  regular  sand  molds 
and  using  standard  tensile  bars,  are:  Yield  point,  28,300 
pounds  per  square  inch;  ultimate  strength,  92,500  pounds 
per  square  inch;  elongation  in  2  inches,  19.5  per  cent;  re- 
duction of  area,  21.2  per  cent.  The  alloy  makes  nice  clean 
castings,  and  the  elongation  could  probably,  with  care,  be 
brought  much  higher,  as  this  alloy  was  made  without  any 
particular  attention  being  paid  to  the  use  of  suitable  fluxes. 
It  is  a  question,  however,  if  the  alloy  is  subject  to  self- 
annealing,  as  the  iron  is  high,  but  an  alloy  containing  4  per 
cent  iron  and  10  per  cent  aluminum  is  weakened  materially 
by  gentle  cooling  methods. 

All  alloys  of  copper  and  aluminum  are  greatly  improved 
by  double  melting,  and  should  be  melted  twice  for  important 
castings;  but  there  Is  no  truth  in  the  oft-repeated  statement 
that  aluminum  bronze  is  brittle  when  made  by  the  simple 
mixing  of  the  ingredients,  and  must,  therefore,  be  cast  sev- 
eral times.  If  the  alloy  on  the  first  melt  should  be  brittle, 
it  indicates  that  an  error  has  been  made  in  weighing  the  pro- 
portions of  the  metals,  or  the  alloy  has  not  been  stirred 
after  the  addition  of  the  aluminum.  The  bronze  should  be 
stirred  with  a  pumping  motion,  when  it  will  be  perfectly 
alloyed  the  first  time  it  is  made,  although  it  gains  in  duc- 
tility by  a  second  melt. 

*     *     * 

CUTTING  SCREW  THREADS  BY  A 
PRIMITIVE  METHOD 

BY   GUY  H.   GARDNER1 

Many  of  us  have  read  or  heard  the  statement  made  that 
before  the  modern  screw  cutting  tools  were  invented  screw 
threads  were  made  by  winding  wire  around  the  rod  on  which 
the  thread  was  to  be  cut  as  a  guide  for  the  thread  cutting 
tool.     However,  very  few  have  actually  seen  this  method  used. 

The  following  describes  the  manner  in  which  a  country 
jeweler  used  this  scheme  to  do  an  otherwise  impossible 
job.  There  was  brought  to  him  for  repairs  a  clock  of  foreign 
make  in  which  a  screw  conspicuously  visible  through  the 
glass  sides  of  the  case  was  seen  to  be  broken.  It  was  about 
the  size  of  our  No.  6  gage,  and  was  %  inch  long,  having  a 
head  which  was  of  fillister  shape  with  a  rounded  top.  The 
thread  was  cut  to  within  y8  inch  of  the  head  and  was  found 
to  be  a  metric  thread  for  which  the  jeweler  had  no  die.  He 
first  turned  a  head  from  round  steel,  slotted  it  with  a  hack- 
saw, and  then  blued  it  to  the  proper  shade  to  match  the  sim- 
ilar screw  heads.  The  head  was  then  chucked  in  the  lathe 
and  a  hole  drilled  in  the  under  side  of  the  head  about  one- 
half  the  diameter  of  the  screw  shank,  after  which  this  hole 
was  slightly  countersunk.  A  piece  of  round  stock  was  then 
put  into  the  lathe  and  an  inch  at  one  end  reduced  to  the 
diameter  of  the  shank.  Just  to  the  left  of  the  shoulder  thus 
formed  a  small  hole  was  drilled  through  the  rod.  The  ends 
of  two  pieces  of  brass  wire,  the  diameter  of  which  equaled 
one-half  the  lead  of  the  screw,  were  then  passed  through  this 
hole  and  secured  by  a  tapering  pin.  The  two  wires  were  then 
wound  in  a  close  spiral  about  the  rod,  the  end  of  one  fastened 
by  a  clamp  and  the  other  removed.  The  remaining  wire 
was  then  soldered  to  the  rod  in  several  places.  This  was 
then  placed  in  the  lathe  and  a  double-pointed  thread  tool 
employed  to  cut  the  threads,  the  wire  serving  as  a  guide 
for  the  thread  tool.  The  shank  was  then  cut  to  the  proper 
length,  and  a  portion  at  the  upper  end  was  turned  down  to 
fit  the  hole  drilled  in  the  screw  head.  The  head  was  then 
dipped  first  into  water  and  then  into  powdered  boric  acid  to 
prevent  discoloration  in  the  final  operation.  The  head  and 
the  shank  were  then  joined  by  hard  solder. 


TUBE  FORMING  DIES 

if,  r>. a  mm ri  ii  i 

While  the  field  of  press  tools  and  forming  operations  is 
very  extensive,  hardly  any  formation  being  considered  stri<  tiy 
Impossible,  very  little  is  heard  or  written  of  the  so-called 
"squirt"  dies.  These,  perhaps,  are  a  little  out  of  the  ordinary 
run  of  press  tools,  but  they  render  possible  economical  tube- 
forniinK  operations.  The  dies  described  have  been  success- 
fully used  in  the  filling  of  a  large  government  contract,  which 
could  be  profitably  filled  only  by  reducing  the  work  to  a  one- 
operation  job. 

The  piece  shown  at  A  in  the  accompanying  illustration  is 
made  in  several  different  sizes  from  both  cold-rolled  steel 
and  soft  brass.  '  The  inside  diameter  of  the  finished  piece  is 
4  inches  and  the  outside  diameter  about  5%  inches;  3/4-inch 
tubing  with  walls  0.030,  0.045,  and  0.0625  inch  thick  is  used. 
The  tube  is  cut  into  pieces  6%  inches  long,  which  is  a  trifle 
more  than  is  really  required,  so  that  some  stock  is  trimmed 
off  with  a  saw. 

Construction  of  Punch  and  Dies 

The  punch  D  is  made  of  tool  steel  and  has  a  pilot  J  that 
may  be  easily  removed  in  case  of  breakage  or  wear.     As  the 
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Tube  Forming  Die  and  Piece  to  be  formed 

punch  descends,  this  pilot  enters  the  bore  of  the  tube,  shifting 
it  to  a  central  position,  where  the  forming  takes  place.  As 
it  is  the  bottom  of  the  punch  that  really  does  the  work,  this 
part  is  subject  to  considerable  wear  and  requires  grinding 
occasionally.  The  punch  should  be  about  0.008  to  0.010  inch 
smaller  in  diameter  than  the  bore  of  the  die  so  as  to  reduce 
the  friction,  or  roughing  of  the  die,  from  the  action  of  the 
punch.  Both  the  punch  and  the  bore  in  the  die  must  be 
kept  perfectly  smooth  and  highly  polished.  Great  care  must 
be  taken  in  setting  up  these  tools  to  have  the  punch  enter  the 
die  just  as  far  as  possible,  so  that  it  will  push  the  work  to 
the  lowest  possible  point;  but  it  must  not  enter  the  curved 
part  of  the  die  or  even  touch  the  sides  of  this  part,  as  this 
will  roughen  the  bore  and  cause  considerable  trouble. 

The  die  proper  is  made  of  four  tool-steel  sections,  which 
are  held  together  by  dowel-pins  and  fillister-head   machine 
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screws;  it  is  sunk  in  the  standard  die-bolster  the  necessary 
amount.  At  E  is  shown  the  two  top  sections  F  of  the  die 
and  the  method  used  in  building;  these  sections  are  fas- 
tened to  the  bottom  die-blocks  O  by  dowel-pins  and  machine 
screws.  Blocks  F  should  be  long  enough  to  contain  nearly 
three-fourths  of  the  length  of  the  tube  when  It  is  placed  in 
position  for  forming,  thus  reducing  the  tendency  for  the 
piece  to  buckle  when  the  forming  takes  place.  It  is  not 
necessary  for  the  bore  in  these  blocks  to  be  as  highly  polished 
as  in  the  bottom  blocks,  for  their  chief  function  is  to  start 
the  piece  in  its  forming.  A  good-sized  radius  L  is  ground 
at  the  top  of  these  blocks  around  the  opening  of  the  bore. 
This  allows  the  easy  insertion  of  the  piece  by  the  operator, 
and  also  allows  the  piece  to  shift  slightly,  as  required,  when 
carried  to  position  by  the  pilot  of  the  punch.  If  the  radius 
around  this  opening  is  too  small  or  if  there  is  no  radius 
at  all,  trouble  will  at  once  be  experienced  by  the  metal  shear- 
ing off  the  sides  of  the  tube  as  well  as  by  the  buckling  of 
the  piece  when  the  punch  starts  to  descend. 

The  two  bottom  blocks  G  do  the  forming,  and  therefore 
must  be  very  accurate.  Their  joint  is  at  right  angles  to  that 
of  the  top  blocks  and  they  must  fit  together  closely.  No 
cracks  whatever  can  exist  along  the  turn  of  the  bore  K  where 
the  blocks  come  together,  as  they  will  form  scratches  on  the 
sides  of  the  piece;  besides,  they  will  collect  small  bits  of 
the  metal  which,  in  time,  will  force  the  blocks  still  further 
apart  and  cause  no  end  of  trouble.  These  blocks  are  har- 
dened and  highly  polished  and  are  held  together  by  dowel- 
pins  and  machine  screws  or  they  can  be  shrunk  in  a  solid 
die-block.  The  bore  K  may  be  smoothed  and  polished  by 
drawing  strips  of  emery  cloth  through  it,  or  it  may  be  lapped 
out  with  round  pieces  of  felt  that  fit  the  bore  closely  and 
are  coated  with  flour  of  emery  and  oil.  Great  care  must  be 
taken  when  polishing  the  die  to  see  that  not  the  slightest 
bit  of  emery  is  left.  It  is  a  good  plan  to  wash  dies  that 
have  been  stoned  or  polished  in  a  can  of  gasoline  before  they 
are  used. 

Short  sections,  as  shown  at  B,  may  also  be  made  by  this 
method  as  well  as  sections  greater  than  a  half  circle.  Nearly 
a  complete  circle  may  be  formed  by  grinding  away  a  por- 
tion of  the  top  sections  F,  as  shown  at  H.  By  this  method 
several  sizes  are  now  being  made  in  both  brass  and  steel. 

Lubricant  Used 
For  brass,  pure  lard  oil  is  used  as  a  lubricant;  while  for 
steel  tubing,  the  most  successful  lubricant  is  an  emulsion  of 
lard  oil  and  precipitated  chalk.  This  is  cheap,  easy  to  make, 
and  easy  to  remove  from  the  work  if  required.  It  is  mixed 
to  about  the  consistency  of  thick  paint  and  works  much 
better  if  left  to  stand  over  night,  so  as  to  jelly.  In  fact,  the 
older  it  gets,  if  kept  clean,  the  better  it  becomes.  It  is,  per- 
haps, the  most  successful  lubricant  for  steel  drawing  and 
forming  used.  In  a^l  drawing  work  where  lard  oil  or  other 
lubricant  has  not  been  satisfactory  this  emulsion  will  be 
found  to  work  admirably.  In  most  cases  of  drawing  work, 
where  the  tools  are  correct  and  in  good  shape,  if  the  oils  and 
lubricants  fail  it  is  because  they  are  too  light;  that  is,  they 
have  not  enough  body  to  protect  the  piece  being  worked. 
Where  rubbing  and  scratching  takes  place  in  heavy  steel 
drawing  and  forming,  the  lubricant  must  be  heavy  enough 
to  form  a  slight  film  between  the  die  and  the  work.  In  the 
case  shown,  the  piece  must  undergo  both  a  drawing  and  an 
upsetting  action  of  the  metal  at  the  same  time  and  at  the 
same  point  that  it  is  forced  around  the  radius  or  turn  of 
the  bore  in  the  bottom  die-blocks;  a  lubricant  of  the  requisite 
properties,  as  well  as  a  perfectly  smooth  bore  and  correctly 
built  dies,  are  therefore  necessary.  With  these  conditions 
existing  the  working  of  these  dies  is  very  successful. 

Operation  of  Press 
The  machine  used  on  this  work  is  a  Bliss  No.  1%  toggle- 
action  drawing  press,  the  center  plunger  only  being  used. 
The  stroke  is  slower  and  more  uniform  than  in  the  single- 
action  presses  and  thus  gives  the  best  results  for  this  work. 
This   press  has  an   8%-inch   stroke.     If  the   work   is   to   be 


done  on  a  press  having  a  stroke  less  than  the  length  of  the 
tube  before  it  is  formed,  the  die  may  be  built  on  a  sliding 
base  so  that  it  may  be  swung  out  from  under  the  punch  in 
order  that  the  piece  may  be  put  into  position  to  be  form' 

As  the  punch  pushes  the  work  only  half  way  through  the 
lower  die,  another  straight  tube  must  be  placed  in  the  top 
die  to  act  as  a  punch  and  push  out  the  first  piece  when  it  is 
formed;  there  is  always  one  piece  left  in  the  die.  As  can 
be  seen,  there  is  very  little  work  for  each  punch  to  do,  as 
the  piece  already  in  the  die  is  formed  and  only  requires  to 
be  pushed  out.  If  short  sections  of  the  circle,  as  shown  at 
B,  are  to  be  made,  they  may  be  used  as  slugs  between 
two  longer  pieces;  in  this  way  several  sizes  may  be  formed 
at  the  same  time. 

•    «    « 

TECHNICAL    SOCIETIES    IN    THE    WORK- 
SHOP 

BY   MARK   MEREDITH1 

While  there  is  no  reason  to  believe  that  the  practice  was 
at  all  general,  it  is  known  that  before  the  war  several  big 
engineering  firms  and  railway  companies  had  encouraged  the 
establishment  by  their  employes  of  societies  which  met 
periodically  to  hear  lectures  or  conduct  discussions  on  tech- 
nical subjects.  The  scheme  is  one  that  may  be  developed 
in  the  near  future.  It  is  important  that  the  interest  of  the 
workmen  in  their  work  should  be  encouraged  and  maintained. 
The  manager  of  a  munitions  factory  found  that  the  men  and 
women  engaged  in  fuse  making  regarded  the  high  standard 
of  workmanship  required  as  unnecessarily  exacting.  They 
were  engaged  on  different  operations,  and  each  group  had  no 
idea  of  the  relationship  of  the  parts  it  was  making  with  the 
parts  made  by  other  groups.  The  manager  instituted  a 
course  of  lectures  in  which  the  whole  fuse  was  described, 
the  coordination  of  its  parts  was  explained,  and  the  reasons 
why  high  accuracy  was  essential  were  discussed.  The  result 
was  marked.  Each  group  understood  how  its  work  dovetailed 
in  with  that  of  another  group.  A  real  spirit  of  cooperation 
was  aroused,  and  not  only  did  the  output  of  the  factory  in- 
crease, but  it  was  soon  obvious  that  the  workers  were  taking 
a  keen  interest  in  their  occupation. 

A  practice  that  has  proved  so  useful  for  one  purpose  may 
prove  equally  useful  for  others,  and  among  the  new  schemes 
of  instructing  workmen  we  shall,  without  doubt,  see  the 
development  of  technical  societies  in  the  shops.  An  institu- 
tion of  this  kind  has  been  established  by  Allen  West  &  Co., 
of  Brighton,  England.  It  was  recognized  that  it  would  be 
useful  to  impart  to  the  employes  a  knowledge  of  machine 
characteristics,  instruction  being  obtained  by  one  or  two 
outside  or  commercial  engineers.  Again,  the  draftsmen 
have  little  chance  of  enlarging  their  engineering  perspective, 
and  in  these  days  of  specializing,  their  field  tends  to  become 
very  narrow.  In  order  to  insure  the  rapid  diffusion  of  in- 
formation regarding  new  developments,  a  certain  company 
established  a  society  a  few  months  ago  which  meets  once 
every  two  weeks.  At  the  earlier  meetings  the  company's  own 
products  were  discussed,  but  subsequently  outside  engineers 
were  invited  to  describe  other  apparatus.  Then  lectures  on 
the  work  for  which  the  company's  products  were  empl 
were  given,  and  while  membership  is  at  present  limited  to 
the  staff,  guests  have  been  invited,  and  the  average  attend- 
ance has  risen  to  about  one  hundred.  The  directors  have 
presented  the  society  with  a  lantern  apparatus  and  contrib- 
uted to  the  expense  of  starting  a  library.  This  is  an 
lent  beginning,  and  it  is  not  only  educational  work  of  a 
valuable  kind,  but  the  existence  of  a  society  of  this  kind 
cannot  fail  to  encourage  the  spirit  of  cooperation,  which  is 
an  invaluable  asset  in  every  business. 
*  *  • 
Recently,  105.000  pounds  of  steel  forgings  were  made  in 
one  day  by  a  crew  of  twelve  men  operating  a  1000-ton  hydrau- 
lic press  at  the  Essington  plant  of  the  Westinghouse  Electric 
&  Mfg.  Co. 

"Address:     <!7    Hale   St.,    Liverpool,    England. 


CONVERTING  FACTORIES  TO  WAR  WORK 

One  of  the  most  remarkable  transformations  that  have  ever 
taken  place  in  America  is  the  conversion,  now  quietly  going 
on,  of  industries  that  have  been  classified  as  non-essential 
to  the  conduct  of  the  war  to  the  production  of  war  materials. 
As  an  example,  may  be  mentioned  the  case  of  a  shop  making 
gas  ranges.  The  Resources  and  Conversion  Section  of  the 
War  Industries  Board  requested  from  the  engineering  sub- 
committee in  the  New  York  district  a  report  as  to  whether 
this  factory  was  suitable  for  conversion  into  one  making  a 
certain  type  of  shell.  Members  of  the  committee  visited  the 
factory  and  after  making  a  thorough  survey  of  its  facilities 
and  labor  supply,  of  the  qualifications  of  the  executives,  and 
of  other  conditions  of  importance  in  this  connection,  found 
that,  while  making  so  entirely  different  a  product  for  peace 
purposes,  it  could  be  converted,  by  the  investment  of  about 
$60,000,  into  a  shop  capable  of  producing  more  than  $1,000,000 
worth  of  war  materials  a  year.  The  committee's  report 
recommended,  of  course,  that  the  War  Department  take  ad- 
vantage of  the  excellent  facilities  already  existing  in  this 
plant  for  the  manufacture  of  war  materials,  rather  than  un- 
dertake to  build  a  new  factory  for  this  work. 

In  the  same  way  hundreds  of  factories  all  over  the  country, 
engaged  in  work  that  is  not  essential  to  the  conduct  of  the 
war,  have  been  or  shortly  will  be  converted  into  producers 
of  war  materials.  Their  organizations  will  be  kept  together, 
their  capital  will  not  lie  idle  or  become  wasted,  and  their 
facilities  will  be  used  to  the  fullest  extent  for  the  particular 
kind  of  war  work  for  which  they  are  best  fitted.  This  is 
constructive  work  of  the  greatest  value  at  this  time  and  will 
prove  one  of  the  most  important  steps  toward  conserving  our 
industries  for  the  work  to  be  done  after  the  war. 


SCRAP  IRON  WANTED 

As  the  largest  proportion  of  the  war  materials  required 
by  the  Government  is  represented  by  products  of  iron  and 
steel,  such  as*  rifles,  machine  guns,  cannon,  shells,  torpedoes, 
tanks,  engines,  ships,  and  motor  trucks,  the  national  iron  and 
steel  supply  is  one  of  the  determining  factors  of  the  effective- 
ness of  our  Army  and  Navy.  Manufacturers  all  over  the 
country  are  therefore  being  requested  to  sell  all  the  scrap 
iron  and  steel  available  in  their  various  plants,  so  that  this 
may  be  remanufactured  into  iron  and  steel  for  war  require- 
ments. It  has  been  suggested  that  the  slogan  "Sell  Your 
Scrap"  should  be  nationally  adopted  in  war  time,  when  the 
shortage  of  all  raw  materials  is  acute.  From  the  steel  pro- 
ducers' point  of  view,  the  turning  back  of  all  scrap  materials 
into  productive  channels  is  a  matter  that  ranks  in  importance 
with  the  selling  of  Liberty  Bonds  and  Thrift  Stamps,  be- 
cause if  the  steel  makers  are  provided  with  plenty  of  scrap 
materials  they,  in  turn,  will  be  able  to  increase  the  supply 
of  iron  and  steel  for  government  work.  It  is  certain  that  if 
the  entire  country  were  awakened  to  the  importance  of  the 
need  of  scrap,  manufacturers  of  iron  and  steel  would  be 
greatly  helped.    The  dealers  in  scrap  can  be  depended  upon 


to  see  that  the  steel  mills  get  all  that  is  collected;  but  the 
dealers  do  not  produce  the  scrap.  That  is  found  in  manu- 
facturing establishments,  and  every  pound  of  it  should  be 
collected  and  sold  at  the  present  time. 


STANDARDIZATION   OF   GEARING 

The  American  Gear  Manufacturers'  Association  has  entered 
upon  a  constructive  work  of  value  not  only  to  the  members 
of  the  association,  but  to  the  mechanical  industries  at  large. 
The  association,  although  but  two  years  old,  has  attacked 
a  problem  which  has  baffled  engineering  societies  for  years — 
the  standardization  of  gearing.  As  every  man  engaged  in 
the  mechanical  industries  knows,  gearing  has  been  standard- 
ized only  to  a  limited  degree,  and  there  have  always  been  a 
great  many  special  conditions  that  have  been  met  by  special 
designs.  It  has  been  difficult  to  obtain  concerted  action 
toward  uniform  design  and  standardized  methods. 

There  is  no  doubt,  however,  that  much  greater  uniformity 
and  standardization  in  gearing  practice  is  possible,  and  the 
American  Gear  Manufacturers'  Association,  including  as  it 
does  all  the  leading  gear  manufacturers  of  the  country  and 
counting  among  its  members  some  of  the  foremost  gearing 
experts,  is  well  fitted  to  accomplish  this.  Judging  by  the 
results  already  obtained,  the  association  bids  fair  to  achieve 
a  large  measure  of  success  and  to  perform  a  constructive 
service  of  great  value. 


VIGILANT   MANAGEMENT   COUNTS 

The  shortage  of  labor  has  forced  many  manufacturers  to 
increase  their  production  without  proportionately  increasing 
the  number  of  operatives  employed.  A  few  years  ago  many 
manufacturers  believed  that  they  had  reached  the  highest 
degree  of  efficiency  in  production;  but  the  war,  which  has 
upset  so  many  other  accepted  beliefs,  caused  an  entire  re- 
vision of  the  theories  of  efficiency.  One  plant,  where  formerly 
a  thousand  operatives  were  employed,  is  now  maintaining 
its  previous  output  with  a  force  of  seven  hundred.  Another 
plant  has  increased  its  output  50  per  cent  without  increasing 
its  working  force,  and  a  third  plant  has  doubled  its  output 
without  increasing  its  manufacturing  facilities,  by  slightly 
increasing  its  force.  These  are  only  a  few  'examples  of  what 
is  being  accomplished  by  vigilant  management  all  over  the 
country.  The  executive  ability  of  manufacturers  is  being 
tested  as  never  before.  Men  do  not  generally  work  any 
harder  now  than  they  formerly  did;  but  in  the  past,  minor 
details  that  are  now  given  very  careful  attention  often  took 
care  of  themselves,  and  many  little  leaks  that  seemed  in- 
dividually unimportant  resulted  in  a  large  aggregate  loss  of 
time  and  material.  The  increased  output  per  operator  is  due 
to  the  elimination  of  waste  time,  and  the  saving  in  material 
through  attention  to  details.  Another  and  a  larger  increase 
in  production  would  result  if  the  workers,  realizing  that  they 
are  truly  soldiers  who  are  fighting  for  victory,  would  exert 
themselves  to  the  utmost  until  the  victory  is  won. 


Mrtn  «■         t  ■  jj 
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Efficiency  in  a  Democracy 


AR-TIME  conditions  impose  great  handicaps  upon 
the  management  of  manufacturing  plants,  but 
those  who  are  closely  in  touch  with  industrial 
conditions  throughout  this  country  cannot  help 
being  deeply  impressed  by  the  indomitable  spirit 
and  resourcefulness  shown  by  American  executives  respon- 
sible for  production.  It  is  surprising  and  gratifying  to  note 
how  effectively  they  have  coordinated  their  efforts  with  those 
of  the  Government,  enlisting  the  entire  resources  of  the 
country  in  the- military  establishment.  The  ability  and  re- 
sourcefulness shown  are  striking  examples  of  democratic 
efficiency. 

Everyone  familiar  with  war-time  industrial  conditions 
knows  of  the  scarcity  of  materials  used  in  factory  construc- 
tion, of  machine  tools  and  other  equipment,  and  of  labor. 
Notwithstanding  these  handicaps,  a  firm  formerly  engaged 
in  manufacturing  an  entirely  different  product,  accepted  a 
government  contract  for  building  1000  naval  gun  mounts. 
All  this  concern  had  to  start  with  was  a  staff  of  experienced 
mechanical  engineers.  The  problem  presented  what  would 
ordinarily  appear  to  be  insurmountable  difficulties,  but  eight 
months  after  signing  the  contract  this  resourceful  company 
had  not  only  erected  and  completely  equipped  a  factory  and 
put  together  an  efficient  working  organization,  but  was 
actually  delivering  gun  mounts  to  the  Government!  The 
skill  with  which  preparations  were  made  is  demonstrated  by 
the  fact  that  they  were  all  accepted  by  the  naval  inspectors. 
Another  striking  example  of  American  initiative  in  hand- 
ling government  war  work  is  the  following:  An  especially 
dense  grade  of  steel  is  required  to  make  the  rollers  and 
raceways  for  roller  bearings.  One  plant  making  bearings  of 
this  type  for  use  in  army  motor  trucks  found  itself  unable  to 
purchase  the  necessary  quantity  of  raw  material.  If  the 
management  of  this  concern  had  been  disposed  to  follow  the 


line  of  least  resistance,  they  would  have  presented  their 
to  the  proper  authorities  in  Washington  together  with  a  re- 
quest for  priority  privileges  in  buying  steel.  This  would 
have  solved  their  particular  problem,  but  it  would  only  have 
meant  taking  steel  from  other  plants  where  it  was  equally 
necessary.  A  survey  of  the  industrial  conditions  revealed 
the  fact  that  great  quantities  of  steel  chips  could  be  pur- 
chased from  munition  plants,  and  so  four  six-ton  Jh'roult 
electric  steel  refining  furnaces  and  the  necessary  auxiliary 
equipment  were  installed  at  the  roller  bearing  plant  to  pro- 
vide for  converting  these  chips  into  steel.  Electric  steel- 
making  is  known  to  be  a  complicated  process,  yet  all  of  its 
intricacies  have  been  successfully  mastered  by  this  firm,  and 
it  is  now  producing  a  hundred  tons  of  seamless  steel  tubing 
and  solid  bars  every  day. 

Early  in  October,  our  newspapers  told  of  the  destruction 
of  one  of  the  largest  shell-loading  plants  in  the  country. 
The  explosion  occurred  late  on  Friday  night,  and  on  Saturday 
morning  the  buildings  which  had  housed  this  mammoth  en- 
terprise were  in  flames.  But  Saturday  morning  also  wit- 
nessed the  presence  of  engineers  on  the  ground,  actively 
engaged  in  planning  for  the  work  of  reconstruction;  and 
this  work  was  started  as  soon  as  the  ruins  were  cool  enough 
to  enable  laborers  to  begin  clearing  away  the  debris.  This 
is  typical  of  how  our  engineers  overcome  all  kinds  of  diffi- 
culties. It  is  this  indomitable  spirit  and  resourcefulness 
which  will  assure  our  armies  of  the  supplies  required  to 
bring  the  war  to  a  speedy  and  victorious  conclusion. 

The  great  claim  for  German  autocracy  was  its  efficiency. 
Here  are  a  few  of  the  innumerable  examples  of  democratic 
efficiency,  which  for  speed,  originality,  and  results  cannot  be 
matched.  Autocracy  has  been  met  in  every  field  of  human 
effort— scientific,  industrial,  and  military— and  in  every  one 
has  been  signally  beaten. 


On  this  barren  field  rose  in  a  few  months,  through 
the  indomitable  spirit  of  America,  one  of  the  great 
munition  factories  that  are  helping  to  decide  whether 
right  or  wrong  shall  conquer. 
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System  and  Organization  of  the  Buffalo  Pitts  Co.,  Buffalo,  N.  Y.,  engaged  in  the  Making  of 

4.7-inch  High-explosive  Shells 


WHILE  a  great  deal  has  been  published  about  the 
mechanical  methods  used  in  the  manufacture  of 
shells,  comparatively  little  attention  has  been  given 
to  the  organization  and  systems  employed  by  shell  making 
plants,  and  Machinery  has  therefore  obtained,  with  the  (ap- 
proval of  the  Ordnance  Department  and  through  the  cour- 
tesy of  F.  G.  Batchellor,  general  manager  of  the  Buffalo  Pitts 
Co.,  Buffalo,  N.  Y.,  the  details  relating  to  the  organization  of 
this  company  for  the  making  of  4.7-inch  high-explosive  shells. 
As  the  organization  and  system  of  this  company  is  remarkable 
for  its  simplicity  and  the  absence  of  red  tape,  it  is  believed 
that  an  outline  of  the  organization  and  system  used  may 
prove  of  considerable  value  to  other  manufacturers  engaged 
in  shell  making,  as  well  as  to  plants  engaged  in  other  lines 
of  interchangeable  manufacture.  It  is  evident  that  the  prin- 
ciples can  be  applied  to  any  line  of  production  where  the 
amount  of  repetition  work  done  makes  it  possible  to  use  so 
simple  a  system. 

The  output  of  the  Buffalo  Pitts  Co.  of  4.7-inch  shells  is 
about  1200  per  day,  but  with  the  present  equipment  it  is  ex- 
pected to  be  able  to  increase  this  production  to  1500  shells 
per  day.  This  plant  is  only  one  of  many  making  this  size 
shell,  the  total  daily  output  of  all  the  plants  being  probably 
in  the  neighborhood  of  30,000.  The  general  organization  of 
the  shell  plant  of 
the  Buffalo  Pitts 
Co.  is  given  in 
outline  in  Fig.  1. 
There  are  four  defi- 
nite departments, 
the  heads  of  each 
being  responsible 
to  a  general  man- 
ager. These  are  the 
operating,  inspec- 
tion, routing,  and 
engineering  depart- 
ments. 
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Fig.    1.     Scheme  of   Organization  of  the  Buffalo  Pitts   Shell  Plant 


Operating:  Department 
The  operating  department  is  under  the  charge  of  a  superin- 
tendent and  his  assistants,  and  is  responsible  for  the  machin- 
ing operations,  for  making  all  tools  and  gages,  for  setting 
up  and  tooling  the  machines,  for  keeping  the  machines  in 
good  working  order,  and  for  the  repairs  of  the  machines. 
The  tool-room  is  also  organized  under  the  operating  depart- 
ment under  the  charge  of  the  superintendent.  Only  the  men 
actually  engaged  in  the  machining  operations  are  under  his 
control,  and  these  are  hired  through  the  employment  depart- 
ment. 

Inspection  Department 

The  inspection  department  is  under  the  charge  of  a  chief 
inspector  and  assistants,  and  is  responsible  for  the  quality 
of  all  work  passing  through  the  shop,  the  inspection  after 
every  machining  operation,  and  the  final  inspection  before 
the  shells  are  passed  to  the  government  inspectors.  The 
inspection  department  receives  its  gages  from  the  operating 
department  where  these  gages  are  made  and  checked.  The 
inspection  department  also  keeps  all  records  required  to  show 
the  number  of  shells  passing  through  the  shops  at  all  times; 
all  necessary  tests  are  also  made  by  this  department,  and  in 
general,  it  is  expected  to  take  care  that  all  shells  are' made 

exactly  as  required 
by  the  government 
specifications. 

Routing-  Department 

The  routing  de- 
partment has 
charge  of  the  move- 
ments of  the  shells 
through  the  plant. 
It  is  under  the 
charge  of  a  routing 
foreman  who  has 
control  of  the  order 
in  which  the  shells 
are  machined.  The 
work  of  this  depart- 
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ment  consists  in  taking  care  that  the  machines  are  supplied 
with  shells  and  that  shells  are  machined  in  the  proper 
sequence.  Responsibility  for  keeping  the  different  heat 
numbers  separate  rests  also  with  this  department,  and  the 
man  in  charge  is  supposed  to  anticipate  congestion  or  short- 
age at  any  machine  or  in  any  department,  and  to  make  tiie 
required  provisions  to  prevent  either  congestion  or  shortage 
by  arranging  with  the  operating  department  to  reduce  or 
accelerate  the  output  in  any  one  department  as  required. 
Hence,  the  work  of  the  routing  department  is  highly  im- 
portant, as  upon  it  depends  largely  the  continuous  flow  of 
the  work  from  department  to  department  through  the  plant. 

Engineering-  Department 


The  engineering  depart- 
ment is  under  the  charge 
of  the  mechanical  engineer. 
This  department  may  be  called 
upon  by  any  of  the  other 
departments — t  h  e  operating 
department,  the  inspection  de- 
partment, or  the  routing 
department — for  new  designs 
of  equipment,  gages,  or  other 
devices.  While  the  gages  are 
made  in  the  tool-room,  they 
are  designed  by  the  engineer- 
ing department,  which  fur- 
nishes either  original  designs 
or  makes  designs  in  accord- 
ance with  specifications  fur- 
nished by  the  Government. 

Each  of  the  heads  of  these 
departments  is  responsible 
only  to  the  general  manager. 
An  employment  bureau  takes 
care  of  the  hiring  of  men  for 
all  departments,  but  after  be- 
ing hired,  the  men  in  each 
department  are  under  the  di- 
rect authority  of  the  head  of 
that  department. 

System  of  Passing-  Work 
Through  Shop 

The  forgings  for  the  shells 
are  received  from  outside 
forging  concerns.  When  ar- 
riving at  the  plant,  the  num- 
bers received  are  tallied  from 
the  shipper's  statement  by 
one  of  the  Buffalo  Pitts  Co.'s 
inspectors  and  one  govern- 
ment inspector.  A  big  black- 
board is  provided  on  which 
the  date,  the  car  number,  the 
number  of  forgings,  and  the 
heat  number  of  the  forgings 
are  marked.  The  forgings  be- 
long to  the  Government,  and 
down  on  the  blackboard  have 
the  bill  of  lading,  the  latter  goes  to  the  government  inspector. 
Should  there  be  any  shortage  in  the  forgings  received,  this 
shortage  is  reported  by  the  Government  to  the  forging  plant. 
The  record  on  the  blackboard  is  kept  permanently  and  is 
never  erased.  The  shells  are  passed  through  the  shop  by 
heat  numbers,  all  shells  of  the  same  heat  number  being  kept 
together;  this  is  necessary  in  order  that  the  proper  heat- 
treatment  may  be  given  to  each  lot,  and  also  so  that  any 
defects  may  be  properly  referred  back  to  a  certain  heat. 
These  heat  numbers  are  stamped  on  the  forgings  and  are 
restamped  during  the  machining  operations  wrhenever  they 
are  removed  by  such  operations,  so  that  they  are  continually 
on  the  shells  until  they  pass  out  of  the  plant  finished.     As 


Fig.    2.     Inspectors'    TaUy   Sheet 
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against 


mentioned,  th<  tlon  department  has  charge  of  all  the 

records  relating  to  the  shells  while  passing  through  the  plant. 
As  the  Corglngl  are  received,  the  different  heats  are  piled 
separately  in  the  yards,  and  the  chief  inspector  is  pro. 
with  a  diagram  showing  exactly  where  the  different  heats 
are  stored.  He  then  orders  the  routing  department  to  bring 
the  shell  forgings  into  the  shop  in  accordance  with  two  con- 
siderations, the  first  of  which  is  the  order  in  which  it  is 
best  to  run  the  shells  through  the  plant  according  to  the 
carbon  and  manganese  content.  This  makes  it  pi 
so  select  them  that  if  shells  of  two  heats  should  pass  through 
the  shop  at  once,  they  will  be  of  a  quality,  as  far  as  chemical 

analysis  is  concerned,  that 
will  make  it  possible  to  give 
them  the  same  heat-treatment. 
The  second  consideration  in 
selecting  the  shells  that  are 
to  be  passed  into  the  shops  is 
the  arrangement  of  the  avail- 
able heats  in  the  yard.  Of 
course,  if  one  heat  should  be 
so  piled  behind  other  heats 
that  it  is  difficult  to  reach  and 
handle,  no  attempt  would  be 
made  to  pass  it  through  the 
shop  until  the  other  heats  had 
been  passed  through  and  the 
obstructions  thereby  removed. 
During  a  month  about 
twenty  heats  are  generally 
passed  through  the  shop,  and 
every  department  is  provided 
at  the  beginning  of  the  month, 
with  a  list  of  twenty  heats, 
giving  the  order  in  which 
they  will  pass  through  the 
shop.  The  routing  depart- 
ment brings  them  into  the 
shop  in  the  order  given  on 
this  sheet  and  follows  the 
shells  through  the  shop,  mov- 
ing them  by  heats  and  keep- 
ing each  heat  together.  The 
inspection  department  reports 
the  number  of  shells  of  each 
heat  that  pass  the  inspectors 
after  each  operation,  these  re- 
ports giving  the  heat  numbers 
as  well  as  the  number  of 
shells.  In  this  way  a  record 
is  provided  for  the  office  show- 
ing how  the  work  proceeds. 

Inspectors'  Tally  Sheet 

Fig.  2  shows  the  tally  sheet 
used  by  the  inspectors  for 
keeping  a  complete  record  of 
the  production  in  the  plant. 
Assume,  for  example,  that 
there  are  five  machines  employed  on  a  certain  operation. 
machine  having  one  operator.  The  inspector  places  five  of 
the  tally  sheets  shown  in  Fig.  2  in  front  of  him  on  the  table. 
Each  morning  he  fills  in  the  date  in  the  space  provided,  the 
key  number  (which  simply  means  the  number  of  the  opera- 
tor), the  name  of  the  operation,  the  number  of  the  machine, 
and  the  heat  number.  As  each  operator  completes  an  opera- 
tion, before  the  shell  is  passed  to  the  inspector  he  marks 
the  shell  with  the  machine  number,  this  mark  being  made 
with  a  steel  stamp.  Hence,  the  inspector,  as  he  picks  up 
each  shell  for  inspection  and  tallying,  knows  which  operator 
has  performed  the  work.  If  the  shells  pass  inspection,  the 
inspector  tallies  the  numbers  in  the  columns  to  the  left  on 
the  sheet  by  drawing  one  line  diagonally  across  the  numbers. 
When    199   shells   have  been   passed,   the   next   shell   will   be 
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tallied  by  drawing  b  line  across  the  Qgure  -o<>  in  the  ninth 
column,  and  the  tally  is  continued  by  drawing  a  line  diag- 
onally in  tiic  opposite  direction  through  the  Qgures  L,  -,  :s, 
etc.,  in  the  Aral  columns.  In  this  way  this  Bimple  tall]  Bheel 
can  be  used,  by  drawing  lines  In  differenl  directions  and  by 
other  tally  marks,  until  at  least   L000  Bhells  are  tallied  in 

this  way.  Of  OOUrse,  very  lew  Operations  would  make  il 
possible  lor  the  Operator  tO  Complete  BO  many  shells  in  a 
day.  In  most  cases,  less  than  200  shells  would  constitute  ;i 
day's    work,    and    only    the    lirst    eight    columns    would    be    re 

guired  tor  tallying. 

To  the  right  on  the  tally  slip  are  provided  lour  Columns 
headed  respectively,  "Dei.."  "ReJ.f"  "Sp.,"  "B.F."  These  ab- 
breviations stand  lor  defective,  rejected,  spoiled,  and  bad  forg- 
ing, respectively.  When  the  shells  do  not  pass  inspection, 
one  of  those  columns  will  be  tallied  according  to  conditions. 

A  defective  shell  is  one  that  is  found  defective  by  the  in- 
spector due  to  an  error  in  a  previous  operation  or  a  fault 
produced  within  the  shop  itself.  As  all  work  is  paid  for 
on  a  piece-work  basis,  the  man  performing  the  operation  at 
the  time  the  defect  is  detected,  is  paid  for  defective  shells, 
as  he  is  not  responsible  for  the  defect. 

A  rejected  shell  is  one  that  is  improperly  machined  and 
which  can  be  cor- 
rected by  a  special 
operation.  A  special 
department  is  main- 
tained for  fixing  up 
or  correcting  re- 
jected shells.  The 
operator  is  not  paid 
for  rejected  shells, 
as  he  is  responsible 
for  the  rejection, 
but  is  fined  a  nom- 
inal sum  because 
the  shell  requires 
special  machining 
thereafter  to  cor- 
rect the  defect. 

A  spoiled  shell  is 
one  which  is  in 
such  a  condition 
that  it  cannot  be 
repaired,  but  must 
be  scrapped  outright 
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The  operator  is  not  paid  for  spoiled 
work,  but  is  fined  a  sum  larger  than  that  for  a  rejected  shell. 

A  bad  forging  is  a  shell  which  at  any  operation  shows  a 
forging  flaw,  seam,  or  crack,  which  is  apparently  due  to  a 
defect  in  the  forging.  The  number  of  bad  forgings  is  re- 
ported to  the  Government,  as  the  forgings  have  been  ordered 
by  and  are  the  property  of  the  Government. 

Each  tally  sheet  is  provided  with  a  duplicate  beneath  it, 
printed  in  the  same  way  as  the  top  sheet,  and  a  carbon  paper 
is  placed  between  the  two  so  that  any  mark  that  is  made 
on  the  top  sheet  will  be  duplicated  on  the  carbon  copy.  This 
copy  is  given  "to  the  operator.  The  tally  sheet  serves,  there- 
fore, both  as  a  record  from  which  the  accounting  department 
determines  the  pay-roll,  and  as  a  receipt  to  the  operator  for 
his  day's  work.  Should  he  find  that  the  count  by  the  inspec- 
tor is  wrong,  he  reports  this  the  next  morning  and  an  adjust- 
ment can  be  made  immediately,  while  the  matter  is  fresh 
in  everybody's  mind.  The  highest  number  tallied  on  the 
tally  sheet  is  punched  with  the  inspector's  punch,  so  that 
there  is  no  chance  for  alterations  or  erasures  after  the  in- 
spector has  signed  the  tally  sheet  and  punched  the  highest 
number. 


"Key  No."  on  the  tally  Sheet,  Pig  2,  and  L|  tin  operator's 
identification  number.  Then  follow  records  of  the  machine 
number,  I  he  heat  number,  and  the  quantity  of  shells  produced 
bj  piecework  (P.  W.)  and  day  work  (I).  W.).  While  the 
operators  work  on  piece-work  under  uormaJ  conditions,  they 
ma]  be  transferred  to  B  daj  work  rate  in  case  of  the  break- 
down of  a  machine,  or  il',  lor  some  other  cause,  the  operator 
is  interrupted  on  bis  piece-work.  Every  operator  has  a  time 
rate  as  well  as  a  piece  rate,  so  that  any  emergency  of  this 
kind  will  be  taken  care  of.  Sometimes  the  operator  may  be 
employed  correcting  shells  found  defective  in  inspection,  and 
in  that  case  he  will  be  working  on  his  day  work  rate  for  the 
time  required  for  this  work.  This  card  also  gives  a  complete 
record  of  defective,  rejected,  spoiled,  and  bad  forging  shells  as 
per  the  inspectors'  tally  sheets.  The  columns  headed  "Rate" 
and  "Amount"  are  filled  in  by  the  accounting  department  in 
preparing  the  pay-roll.  As  noted  on  the  report,  it  must  be 
made  by  the  inspector  daily,  and  turned  in  to  the  accounting 
department  before  he  leaves  the  plant.  The  tally  sheets 
shown  in  Fig.  2  are  kept  by  the  inspection  department. 

Daily  Production  Report 

From  the  inspectors'  daily  reports  from  the  various  depart- 
ments in  the  shop, 
the  daily  produc- 
tion report  shown 
in  Fig.  4  is  made 
out.  This  report 
gives  complete  de- 
tails as  to  the  total 
number  of  good 
shells  that  have 
passed  inspection 
from  every  ma- 
chine in  the  shop, 
and  also  records 
the  defective,  re- 
jected, spoiled,  and 
bad  forging  shells. 
Copies  of  this  re- 
port go  daily  to 
the  general  man- 
ager, the  govern- 
ment inspector,  the 
engineering  depart- 


ment, the  superintendent,  and  the  accounting  department, 
and  to  any  other  department  head  who  needs  to  have  a  com- 
plete record  of  the  work  of  the  shop.  It  will  be  seen  that 
this  report  gives  the  executive  heads  of  the  plant  an  oppor- 
tunity to  see  at  a  glance  if  anything  goes  wrong  with  the 
production  at  any  particular  operation,  or  at  any  particular 
machine,  and  an  opportunity  is  offered  to  investigate  the 
difficulty  immediately  and  remedy  the  trouble.  The  daily 
production  reports  are  made  out  on  white  paper  for  the  day 
shift  and  on  yellow  paper  for  the  night  shift  so  as  to  make 
it  easy  to  distinguish  between  the  two.  The  report  shown 
in  Fig.  4  is  for  a  night  shift,  and  hence  records  are  missing 
for  a  number  of  operations  like  painting,  marking,  ship- 
ment, etc.,  which  are  performed  only  by  the  day  force,  it 
being  possible  for  the  day  force  to  perform  these  operations 
for  both  shifts  during  the  course  of  the  day. 

Passing-  the  Completed  Shells  to  the  Government 


Inspectors'  Daily  Report 

At  the  end  of  each  day  the  inspector  prepares  a  report,  as 
shown  in  Fig.  3.  This  report  covers  all  the  machines  and 
operators  that  come  under  the  supervision  of  each  inspector. 
This  report  states  the  operation  performed  and  gives  the 
date.     The   column   headed   "Shop   No."   corresponds   to   the 


After  the  company  has  made  its  last  inspection  of  the 
shells,  they  are  passed  to  the  government  inspection  room 
in  lots  of  approximately  250  at  a  time.  A  tally  is  kept 
outside  of  the  government  inspection  room  on  which  the 
number  of  shells  passing  into  the  inspection  room  is  marked. 
The  Government  also  keeps  a  similar  tally  inside  the  inspec- 
tion room,  and  these  two  are  compared  each  night  to  deter- 
mine that  no  mistakes  have  been  made.  If  the  government 
inspectors  reject  a  shell,  a  tag  is  put  on  the  shell  and  the 
shell  is  put  on  a  truck  in  the  government  inspection  room. 
The  number  of  shells  thus  returned  is  marked  on  the  tally 


November,  1918 


MACHINERY 


211 


f 
*  If 

I-IOOO- 

T-l» 

BUFFALO    PITTS    COMPANY 
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Fig".   4.     Daily  Production   Report  made   out  from   the   Inspectors'   Daily  Report  received  from  the  Various  Departments 
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card,  ixith  in  tiic  government  tmpectloa  room  and  In  the 
shop  Inspection  department.    The  shells  are  returned  to  the 

shop  Inspection  department,  ami  the  chief  Inspector  ^ors  over 
these  rejected  shells  personally.  If  he  does  not  agree  with 
the  opinion  of  the  government  Inspectors,  he  confers  with  the 
chief  government  inspector,  and  a  lew  more  shells  are  usually 
accepted    as    a    result    of    this    conference.      Those    that    arc 

finally  rejected  go  to  a  special  departmenl  where  the  errors 

are  corrected  and  any  defects  made  good.  The  government 
inspector  then  stamps  the  government's  Inspection  stamps 
on  all  good  shells,  and  from  that  time  on  the  shells  are  gov- 
ernment property.  Alter  stamping,  the  shells  pass  into  the 
paint  shop  and  shipping  room,  and  are  shipped  from  there 
according  to  heat  numhers. 

The  company  must  account  for  all  forgings  received.  The 
total  of  the  shipped  shells,  the  spoiled  shells,  and  those  used 
for  test  purposes  must  equal  the  total  number  of  forgings 
in  the  heat  that  have  been  received.  Spoiled  or  bad  forgings 
are  stored  away,  and  adjustment  is  made  with  the  Govern- 
ment at  intervals.  The  actual  report  of  the  shipments  made 
is  kept  by  the  Government  and  is  used  in  determining  the 
payments  to  be  made  to  the  company.  The  company's  record 
is  kept  directly  on  the  daily  production  report,  Fig.  4,  under 
the  heading,  "Painting  Outside  of  Shells"  which  shows  the 
number  of  shells  that  have  actually  been  accepted  by  the 
Government  during  the  day  for  which  the  report  is  made. 

Methods  for  Encouraging1  Increased  Production 

The  work  at  the  Buffalo  Pitts  Co.  is  done  almost  entirely 
upon  the  piece-work  basis,  so  that  every  operator  is  paid  in 
proportion  to  the  work  he  performs,  and  thus  increased 
efforts  are  given  a  proportionate  reward.  In  addition,  how- 
ever, it  has  been  deemed  advisable  to  give  some  kind  of 
public  recognition  of  the  best  performance  in  the  shop.  A 
large  blackboard  is  therefore  provided  on  which  is  listed 
the  highest  record  for  any  particular  operation  that  has  been 
obtained  at  any  time  by  an  operator  in  the  shop,  and  in  addi- 
tion, the  highest  record  for  the  two  previous  days.  Further- 
more, a  board  is  hung  over  the  machine  operated  by  the 
man  who  has  obtained  the  highest  record  for  any  one  opera- 
tion, this  board  containing  the  man's  name  and  the  record 
expressed  in  the  number  of  shells  produced  in  one  day.  One 
board,  of  course,  is  provided  for  each  set  of  machines  per- 
forming the  same  operation,  so  that  within  each  group  the 
operator  with  the  highest  record  is  given  a  recognition  of 
his  performance.  By  means  similar  to  this,  it  is  possible 
to  encourage  the  men  to  put  forth  their  best  efforts,  as  this 
recognition  of  their  work  stimulates  them  and  gives  them 
an  incentive  in  addition  to  that  of  earning  more  money  by 

producing  more  work. 

#  *     * 

AIRPLANE  MOTIVE  POWER  IMPROVEMENT 
At  present,  the  Government  is  concentrating  all  its  ener- 
gies on  the  quick  production  of  the  best  design  of  airplane 
motor,  and  for-  manufacturing  reasons  it  has  been  necessary 
to  standardize  this  design.  However,  there  is  still  room  for 
improvement.  In  the  average  airplane  motor  only  about 
25  per  cent  of  the  energy  of  the  fuel  is  delivered  by  the 
engine  shaft  to  the  propeller;  about  5  per  cent  of  the  energy 
is  consumed  by  engine  friction,  30  per  cent  is  lost  by  cooling, 
and  40  per  cent  escapes  in  the  exhaust.  As  the  mechanical 
efficiency  of  the  propeller  is  75  per  cent,  only  about  19  per 
cent  of  the  energy  of  the  fuel  is  available  for  flight.  Just 
now,  the  important  object  is  to  secure  more  work  per  pound 
of  fuel  carried,  to  secure  steady,  reliable  operation,  and  to 
obtain  lighter  weights  than  2  to  2y2  pounds  per  horsepower. 

*  *     * 

A  British  patent  has  been  granted  on  a  method  of  prevent- 
ing the  shrinkage  of  castings  by  electricity.  Electrodes  are 
so  placed  that  a  current  may  be  passed  through  the  thinner 
and  less  dense  parts  of  the  casting  to  prevent  their  cooling 
more  rapidly  than  the  thicker  parts.  The  amount  of  current 
required  is  not  very  large,  as  the  heat  need  be  applied  only 
when  the  casting  is  in  the  critical  temperature  periods. 


COMPENSATION  FOR  ACCIDENTS  CAUSED 
BY  PNEUMATIC  TOOLS 
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The  introduction  of  highly  specialized  machinery  into 
modern  industry  has  served  to  cheapen  the  manufactured 
product  and  has  greatly  increased  production.  However,  it 
has  also  greatly  increased  the  hazards  of  work.  It  might 
reasonably  be  said  that  the  greater  the  number  of  machines 
installed  in  a  shop  or  factory,  the  greater  is  the  hazard  of 
work.  All  are  familiar  with  the  time-honored  injunction 
of  the  common  law  to  employers:  "It  is  the  duty  of  the 
employer  to  furnish  a  reasonably  safe  place  in  which  to 
work."  The  invention  and  use  of  machinery  in  industrial 
life,  especially  now,  when  there  is  a  machine  for  almost 
every  conceivable  task,  has  doubled  and  trebled  the  ordinary 
hazards  that  confronted  the  craftsmen  of  earlier  days.  The 
hazards  of  work  in  those  days,  compared  with  the  hazards  of 
today,  seem  trivial  indeed.  This  increased  hazard  of  work 
has  not  had  to  fit  into  an  ancient  and  outworn  theory  of 
law  by  any  means.  The  workmen's  compensation  acts,  in 
some  of  the  states,  the  safety  appliance  acts,  and  the  em- 
ployer's liability  acts  seek  to  protect  the  workman.  But 
however  much  the  common  law  has  been  changed  by  these 
acts  and  others,  its  spirit  still  exists;  namely,  the  workman 
must  be  given  a  safe  place  in  which  to  work. 

Many  employers  think  that  so  long  as  they  comply  with 
the  terms  and  conditions  of  the  workmen's  compensation  acts 
they  have  discharged  their  full  duty  to  the  state  and  to  the 
workman.  They  feel  that  their  compensation  insurance  pol- 
icy is  ample  evidence  of  their  disposition  to  obey  the  law. 
But  the  employer's  duty  does  not  end  here.  It  is  one  thing 
to  say  that  an  employer  shall  do  thus  and  so  to  keep  his 
workmen  from  being  injured  and  another  thing  to  say  what 
he  shall  do  after  they  have  been  injured.  Besides,  the  com- 
pensation acts  are  not,  as  yet,  effective  in  every  jurisdiction 
in  this  country.  Employers  doing  business  in  several  states 
have  no  way  of  knowing  what  their  full  liability  in  the  case 
of  the  hazards  of  work  is  unless  they  are  acquainted  with 
the  common  law,  the  statutes,  and  the  interpretations  placed 
upon  them  by  the  several  courts. 

Accidents  Caused  by  Faulty  Pneumatic  Hammers 

Of  all  the  classes  of  machines  in  use  at  the  present  time, 
possibly  none  are  more  generally  used  and  as  well  known 
as  pneumatic  tools.  They  are  a  fruitful  source  of  injury,  as 
has  been  shown  by  the  cases  that  have  been  brought  to  the 
attention  of  the  courts.  In  a  Nebraska  case,  the  plaintiff, 
who  was  employed  in  a  railway  repair  shop,  while  repairing 
a  boiler  lost  an  eye  from  the  effects  of  being  struck  in  the 
eye  by  the  plunger  of  a  pneumatic  hammer.  There  was  con- 
siderable dispute  as  to  the  manner  in  which  the  injury  was 
received.  It  was  contended  by  the  plaintiff  that  he  was  using 
the  pneumatic  hammer  on  the  boiler  when  the  plunger  flew 
off  the  hammer  and  struck  him  in  the  eye.  The  defendant 
company  contended  that  the  plunger  flew  off  the  hammer 
while  the  latter  was  lying  on  the  floor  where  it  had  been 
left  by  other  workmen,  who  had  not  turned  off  the  air  cur- 
rent. The  court  held  that  it  made  no  difference  and  that  the 
plaintiff's  verdict  should  be  affirmed. 

In  a  Massachusetts  case,  it  was  the  duty  of  the  plaintiff, 
while  aiding  in  the  construction  of  a  bridge,  to  help  operate 
a  pneumatic  hammer  used  in  riveting  beams  and  other  parts 
together.  The  evidence  showed  that  the  air  was  turned  off 
by  means  of  a  trigger,  and  that  if  the  hammer  was  in  a 
proper  state  of  repair,  the  piston  would  stop,  but  that  if  the 
trigger  was  handled  so  as  to  admit  air,  the  piston  would 
fly  out  unless  held  against  something.  The  injury  com- 
plained of  was  caused  by  the  sudden  starting  of  the  hammer, 
the  piston  flying  out  and  destroying  the  plaintiff's  eye.  Dur- 
ing the  trial  it  was  shown  tHat  a  pneumatic  hammer  needs 
frequent  cleaning  and  inspection.  If  dirt  gets  under  the 
valve  that  shuts  off  the  air  current,  it  will  cause  the  hammer 
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to  move  and  revolve;  or  If  the  spring  operating  the  valve 
becomes  inelastic  through  long  usage  and  does  not  close  the 
valve  tightly,  the  result  is  the  same.  The  evidence  showed 
that  this  particular  hammer  had  not  been  inspected  or 
cleaned  for  a  long  period  of  time.  On  the  first  trial,  the 
verdict  had  been  for  the  employer,  but  the  court  set  it  aside 
and  ordered  a  new  trial,  stating  that  the  evidence  was  prop- 
erly for  the  Jury  under  the  employer's  common-law  liability. 

Accidents  Caused  by  Foremen  Handling-  Workmen's  Tools 

In  a  Washington  case,  the  plaintiff  was  employed  in  the 
construction  of  a  freight  conveyor,  but  the  pneumatic  ham- 
mer was  in  the  hands  of  the  foreman  at  the  time  of  the  acci- 
dent. It  was  shown  that  in  some  manner  the  hammer  had 
been  removed  both  from  the  rivet  the  foreman  was  driving 
and  from  the  steel  beam,  and  that  it  was  pointed  in  the 
direction  of  the  plaintiff,  so  that  the  rivet  set  was  forced  out 
and  thrown  with  great  force,  striking  the  plaintiff  in  the 
face.  It  was  also  shown  that  it  was  customary  in  the  use 
of  pneumatic  hammers  to  use  a  wire  attachment  as  a  safety 
device,  but  that  such  device  had  not  been  used  in  the  present 
case.  The  court  held  that  it  was  a  case  for  the  jury,  under 
common-law  liability,  and  affirmed  a  verdict  in  favor  of  the 
plaintiff. 

In  an  Oregon  case,  the  plaintiff  had  been  using  a  pneu- 
matic hammer,  but  had  laid  it  down  to  go  for  a  drink  of 
water.  While  he  was  away,  the  foreman  picked  up  the 
hammer  and  riveted  a  few  bolts,  but  something  caused  the 
plunger  and  die  to  fall  out;  he  then  commenced  to  repair 
the  hammer.  When  the  plaintiff  returned  from  getting  his 
drink,  he  picked  up  the  hammer.  The  foreman,  in  some 
manner,  had  pressed  the  trigger  which  admitted  air  from 
the  valve,  with  the  result  that  when  the  plaintiff  started  to 
use  it  the  plunger  was  thrown  with  great  force  against  his 
skull,  thereby  fracturing  it.  Judgment  was  for  the  plaintiff, 
the  court  holding  that  the  foreman  was,  at  the  time  of  the 
accident,  engaged  in  preparing  for  the  plaintiff  a  suitable 
and  proper  tool  for  the  service  in  which  he  was  engaged, 
and  "in  the  performance  of  this  duty  the  master's  repre- 
sentative so  conducted  himself  and  so  manipulated  the  ap- 
pliance that  the  injury  resulted  to  the  plaintiff." 

Accidents  Caused  by  Fellow  Employes 

In  an  Alabama  case,  a  slightly  different  situation  arose. 
The  plaintiff  was  employed  as  a  bucker,  whose  duty  it  is 
to  hold  a  hammer  or  maul  against  the  rivet  while  a  man 
on  the  opposite  side  hammers  it  with  an  air  hammer.  The 
operator  of  the  air  hammer  must  govern  his  stroke  so  as 
to  hit  the  rivet  a  very  light  stroke  until  the  rivet  is  plugged 
in  the  hole,  so  that  the  bucker  can  hold  it.  In  this  case 
the  riveter  struck  the  rivet  with  the  full  force  of  his  ham- 
mer, causing  it  to  fly  out  of  the  hole  and  strike  the  plaintiff, 
which  resulted  in  the  injuries  complained  of. 

In  a  Delaware  case,  the  plaintiff  was  employed  as  a  black- 
smith's helper,  and  worked  with  a  steam  hammer  that  had  a 
stroke  of  about  three  feet.  The  blows  of  the  hammer  were 
controlled  by  a  "hammer  man,"  who  happened  to  be  a  boy. 
The  plaintiff  was  instructed  to  clean  the  scales  from  the 
form  and  had  placed  his  hand  under  the  hammer  for  this 
purpose,  when  the  boy  started  the  hammer,  crushing  the 
plaintiff's  hand.  The  court  instructed  the  jury  that  the 
hammer  boy  and  the  plaintiff  were  fellow-servants,  and 
that  the  plaintiff  could  not  recover  damages  from  the  em- 
ployer unless  the  employer  had  been  negligent  in  the  selec- 
tion of  this  hammer  boy.  The  jury  seemed  to  think  that 
such  was  the  case,  as  they  returned  a  verdict  for  the  plaintiff. 

Defective  Appliances 

In  an  Iowa  case,  the  plaintiff  was  engaged  as  a  helper  in  a 
wheel  factory  and  had  to  work  with  a  trip  or  fall  hammer. 
The  evidence  showed  that  this  trip  hammer  was  defective 
and  would  often  deliver  a  second  blow  when  only  one  was 
intended.  It  was  necessary  for  the  plaintiff  to  place  his 
hands  under  the  hammer  in  order  to  remove  the  hubs  which 


were  being  straightened  by  it,  but,  being  young  and  inex- 
perienced, he  did  not  know  that  it  was  in  a  defective  condi- 
tion. It  was  customary  for  the  operator  of  the  hammer  to 
give  the  signal  when  the  hub  was  to  be  removed,  so  when 
the  signal  was  given  the  plaintiff  placed  his  hands  under 
the  hammer,  when  it  delivered  a  second  stroke,  due  to  its 
defective  condition,  and  crushed  his  hands.  Judgment  was 
given  in  favor  of  the  plaintiff. 

In  an  Indiana  case,  it  was  alleged  that  the  valve  which  is 
designed  to  hold  the  air,  by  the  force  and  pressure  of  which 
air  the  hammer  is  held  and  kept  from  falling  until  made 
to  fall  by  the  person  operating  a  lever,  was  old  and  defective, 
allowing  the  air  to  escape  into  the  cylinder,  which  pressure 
caused  the  hammer  to  fall.  The  evidence  showed  that  the 
hammer  fell  of  its  own  weight,  but  was  raised  and  held  up 
by  compressed  weight.  It  was  held  to  follow,  necessarily, 
that  a  valve  which  permitted  air  to  leak  through  to  the 
cylinder  would  hold  up  the  hammer  rather  than  cause  it 
to  drop.  For  this  and  other  errors,  the  court  reversed  the 
verdict  in  favor  of  the  plaintiff  and  ordered  a  new  trial. 
•     •     • 

METHOD  OF  POLISHING  SMALL  MACHINE 
PARTS 
In  many  cases  the  finishing  of  small  machine  parts  is 
accomplished  by  holding  the  parts  in  a  vise  and  using  a  file 
and  emery  cloth  to  produce  the  required  finish.  This  method 
is  satisfactory  for  a  few  parts  but  the  work  can  be  done 
much  more  rapidly  when  a  number  of  parts  are  to  be  finished 
by  using  wooden  rolls,  covered  with  emery  cloth  and  rotated 
at  the  proper  speed  in  a  small  speed  lathe.  The  method  of 
covering  these  rolls  with  emery  cloth  is  shown  in  the  accom- 


Coverlng-  Wooden  Rolls  with  Emery  Cloth  for  Polishing  Purposes 

panying  illustration.  At  A  is  shown  the  end  of  a  strip  of 
emery  cloth  cut  to  the  proper  shape  for  covering  the  roll 
shown  at  B.  the  length  of  the  diagonal  end.  or  the  distance 
from  D  to  E,  should  equal  the  circumference  of  the  roll  B. 
The  end  of  strip  .1  should  be  fastened  to  the  roll  with  small 
tacks  in  the  position  shown  at  F.  The  strip  ran  then  be 
wound  tightly  about  the  roll  and  fastened  at  the  opp 
end  in  the  same  manner.  The  appearance  of  the  covered  roll 
is  shown  at  C.  This  method  enables  anyone  to  cover  a  roll 
easily  and  quickly,  and  after  a  little  practice  the  emery  cloth 
can  be  wound  so  tightly  and  evenly  about  the  wooden  roll 
that  it  looks  like  a  solid  roll  of  emery.  F.  C.  D. 

*     *     * 

A  national  trademark  consisting  of  the  four  letters  "S.  P. 
E.  S."  (Syndicat  pour  [/Exportation  Suisse)  has  been  adopted 
in  Switzerland  in  order  to  prevent  foreign  goods,  primarily 
German,  from  being  passed  off  as  being  of  Swiss  origin.  The 
right  to  use  this  trademark  Is  limited  to  products  of  the 
Swiss  soil  and  of  Swiss  industry,  and  to  goods  that  have 
been  subjected  in  Switzerland  to  such  processes  of  manu- 
facture as  to  confer  upon  them  a  new  character.  The  use 
of  the  trademark  is  limited  to  native-born  Swiss  citizens  and 
to  those  who  have  been  naturalized  citizens  of  Switzerland 
for  at  least  ten  years. 


2]  I 


MACHINERY 


November,  1918 


MULTIPLE  CAM-GRINDING  ATTACHMENT 

II V   J.    I.KNNAWT/.' 

Tiic  multiple  cam-grinding  attachment  shown  in  the  ac- 
oompanying  Illustration  has  recently  bees  patented  by  the 
writer.  It  is  designed  for  grinding  multiple  type  cams  tor 
operating  the  Induction  and  exhaust  valves  of  airplane 
motors.  Some  of  the  characteristic  features  and  advantages 
of  tiic  attachment  are  given  In  the  following: 

Each  lobe  of  a  multiple  cam  Is  ground  with  the  same 
master  cam;  thus  all  the  lobes  of  the  multiple  cam  will  be 
absolutely  alike  ami  of  the  correct  shape.  The  generating 
principle  which  is  employed  insures  greater  accuracy  and  a 
better  finish  than  does  the  ordinary  forming  method.  The 
indexing  obtained  through  epicyclic  gearing  insures  accurate 
results,  and  by  the  use  of  eccentric  bushings  the  play  be- 
tween the  teeth  of  the  gears  can  be  taken  up,  thus  providing 
for  wear.  The  spindle  carrying  the  master  cam  and  cam 
to  be  ground  are  concentric  with  the  spindle  carrying  the  re- 
duction  gearing,   which   makes   the   whole   mechanism   com- 


/).  The  satellite  geari  //  revolve  on  eccentric  bushings  J, 
held  on  the  flange  of  spindle  D  by  means  of  bolts  K.  The 
purpose  of  these  eccentric  bushings  Is  to  obtain  a  perfect 
meshing  without  play  and  to  provide  for  wear  by  throwing 
half  the  satellite  gears  against  the  pinion  on  spindle  E  and  the 
other  half  against  the  internal  gear  /.  Cover  I,  protect!  the 
gears  and  bearing  on  this  side.  Central  spindle  E  is  held 
inside  the  hollow  spindle  D  by  collar  nut  M.  On  the  other 
end  of  spindle  D  is  keyed  a  plate  holder  N  on  which  the  cams 
to  be  ground  are  located  and  fastened  by  clamps  0.  The 
hollow  spindle  D  and  plate  holder  N  are  kept  in  position 
in  swinging  body  C  by  slotted  nut  P.  Both  spindles  D  and  E 
run  in  phosphor-bronze  bushings.  The  lubricators  on  top  of 
body  C  supply  all  bearings  and  gears  with  oil.  Felt  washers 
are  used  to  protect  the  bearings  from  flying  grit.  The  sta- 
tionary body  A  carries  a  roller  holder  Q  opposite  the  master 
cams.  The  roller  S  shown  at  section  X-X  turns  on  the  roller 
pin  R  which  is  held  in  the  holder  Q.  The  master  cam  main- 
tains contact  with  the  roller  S  under  the  pressure  of  spring  T, 
the  tension  being  adjusted  by  nut  U.     By  turning  the  roller 


i^---*-] 


Machinery 


Multiple  Cam-grinding  Attachment 


pact  and  of  simple  construction.  The  master  cam  can  be 
ground  in  position  from  a  correct  motor  cam.  One  of  the 
chief  advantages  of  this  attachment  is  its  adaptability  to 
different  types  of  grinding  machines. 

Description  and  Method  of  Using  Multiple  Cam-grinding 
Attachment 

As  shown  in  the  accompanying  illustration,  the  multiple 
cam-grinding  attachment  consists  of  a  stationary  body  or 
cage  A  through  the  top  of  which  passes  pin  B  on  which  hangs 
the  swinging  body  C  between  the  two  arms  of  cage  A.  The 
lower  end  of  swinging  body  C  is  bored  to  receive  a  hollow 
spindle  D.  Inside  spindle  D  runs  a  central  spindle  E,  both 
being  connected  by  means  of  a  combination  of  gears  or 
epicyclic  gearing,  the  ratio  of  which  corresponds  to  the 
number  of  lobes  in  the  cam  to  be  ground.  The  central 
spindle  E  carries  on  the  side  of  the  gear  one  or  more  master 
cams,  the  profile  of  which  corresponds  to  one  lobe  of  the 
multiple  cam  to  be  ground  and  which  are  kept  in  position  by 
the  carrier  F.  Carrier  F  is  driven  by  the  pin  in  the  head- 
stock  faceplate  of  the  grinding  machine.  The  attachment  is 
fastened  to  the  grinding  machine  by  bolts  G. 

The  pinion  on  central  spindle  E  drives  the  satellite  gears  H, 
meshing  with  the  stationary  internal  gear  /,  the  latter  being 
concentric  with  the  pinion  and  fastened  to  swinging  body  C 
by  screws.  The  result  is  that  the  driven  members  are  forced 
by  the  driving  pinion  to  roll  around  inside  the  internal  gear, 
thus  transmitting  a  slow  rotary  motion  to  the  driven  spindle 
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holder  Q  over  with  the  roller  S,  the  latter  is  automatically 
brought  in  front  of  the  next  master  cam. 
*     *     * 

WAR,  THE   MOTHER   OF   SCIENTIFIC 
ADVANCEMENT 

According  to  Engineering,  Professor  R.  A.  Gregory  recently 
stated  at  the  British  Scientific  Products  Exhibition  at  Kings 
College,  England,  that  through  the  efforts  of  the  chemists 
cf  England,  there  had  been  a  revival  of  the  glass  industry 
to  the  end  that  a  position  has  been  secured  strong  enough 
•to  meet  all  the  demands  of  English  manufacturers.  The 
pure  potash  required  for  certain  glasses  is  being  obtained 
by  a  new  electrolytic  process,  and  England  need  never  again 
depend  upon  Germany  for  either  the  potash  or  for  the  glass 
itself.  The  demand  for  synthetic  organic  drugs,  synthetic 
dies,  photographic  chemicals,  and  many  similar  chemically 
manufactured  substances  is  also  being  adequately  met.  The 
German  magneto  has  been  displaced  permanently.  Hard 
porcelain  for  electrical  fittings  and  laboratory  ware  is  now 
being  produced  in  England,  in  addition  to  all  the  tungsten 
required  for  special  steels  and  metallic  filament  lamps.  Pro- 
fessor Gregory  further  states  that  British-made  aluminum 
alloys  are  superior  to  any  of  the  German  pre-war  products. 
These  statements,  coming  from  such  a  reliable  source,  are 
reassuring,  especially  in  view  of  the  rapid  scientific  and  in- 
dustrial progress  that  has  been  made  in  the  United  States 
since  the  rupture  with  Germany.  This  is  particularly  notice- 
able in  the  chemical  laboratory. 
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Fig.    1.     Coil   Kaiser   and   Coil   Taping   Needle 


Fig.    2.     Armature    Sling 


TOOLS  USED   IN   ELECTRICAL  WORK-SHOPS 


BY  MAURICE  M.  CLEMENT" 


IT  is  surprising  how  many  homemade  tools  one  can  see  in 
an  electrical  repair  shop.  Everything  from  a  coil  taping 
needle  to  an  armature  banding  tension-block  can  be  seen 
among  an  armature  winder's  tools.  The  fact  that  none  of 
these  tools  can  be  bought /ready-made,  but  must  all  be  espe- 
cially constructed,  gives  them  an  interest  that  is  lacking  in 
standard  tools.  One  of  the  simplest  tools  is  the  "coil  taping 
needle."  This  is  made  of  a  length  of  No.  14  banding  wire 
as  shown  in  Fig.  1,  and  as  only  one  foot  of  the  wire  is  used 
in  making  this  tool  it  costs  very  little.  The  taping  needle 
is  used  for  taping  coils  in  closed  slot  stators,  and  when  the 
workman  becomes  accustomed  to  its  use,  much  speed  can  be 

attained,  thereby  sav- 
ing considerable  time. 
The  coil  raiser,  shown 
in  Fig.  1,  is  simply  a 
piece  of  steel,  16 
inches  long,  1  inch 
wide,  and  3/16  inch 
thick,  with  a  4-inch 
one-sided  taper  on  one 
end;  this  tool  is  used 
mainly     in     stripping 
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Fig.    3.     Wire    Scraper 


open-slot   armatures 


and  stators,  but  can  also  be  used  to  advantage  in  removing 
grounded  coils  from  a  newly  wound  armature,  or  in  raising 
coils  sufficiently  to  allow  for  insulating  a  weak  spot,  the 
main  object  being,  in  this  case,  to  lift  out  a  tight-fitting  coil 
without  damaging  the  insulation. 

Fig.  2  shows  an  armature  sling,  which  is  made  of  a  piece 
of  1/16-inch  sheet  iron,  2  feet  long  and  10  inches  wide;  at 
each  end  is  a  steel  triangle,  made  of  a  3/4-inch  steel  bar, 
for  hooking  onto  a  crane;  without  this  sling  a  rope  or  wire 
cable  strap  would  have  to  be  used,  with  the  danger  of  spring- 
ing the  shaft.  In  a  recent  test  this  sling  held  a  weight  of 
one  ton  without  apparent  strain. 

The  wedge-drift,  not  shown,  is  a  piece  of  tool  steel  8  inches 
long,  5/8  inch  wide,  and  3/32  inch  thick,  over  which  is  fitted 
loosely  a  steel  sleeve;  the  wedge-drift  is  used  for  driving 
fiber  wedges  between  the  top  of  the  coil  and  the  lamination 
overhang  in  closed-slot  machines.  To  use  the  wedge-drift 
efficiently,  first  insert  the  fiber  wedge  about  1/4  inch  into 
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the  slot;  then  with  the  drift  pulled  back  in  the  sleeve,  fit 
the  sleeve  over  the  wedge  and  drive  it  to  the  proper  place. 
The  sleeve  will  hold  the  wedge  in  its  proper  position  and 
prevent  breakage. 

The  wire  scraper,  Fig.  3,  is  one  of  the  best  time-savers 
of  all.  In  ordinary  circumstances  a  knife  is  used  to  scrape 
wires  prior  to  connecting,  but  the  rough  treatment  a  knife 
receives  in  scraping  wires,  shortens  its  life,  thus  necessitat- 
ing frequent  renewal  of  knives  and  incidentally  adding  to 
the  expense.  The  wire  scraper  is  made  of  spring  steel,  1 
foot  long  and  3/4  inch  wide.  Before  bending  to  the  desired 
shape,  a  knife-edge  is  ground  on  each  end  and  a  piece  2 
inches  by  1/4  inch  cut 
out  from  the  center; 
after  bending  to  the 
proper  shape,  the 
knife-edges  can  be  re- 
touched with  a  file. 
The  open  space  which 
is  now  at  the  back  end 
of  the  scraper  gives  a 
greater  spring  effect 
and  allows  the  knife- 
edges  to  be  brought  Fi*-  4-  Cel!  Cutter 
together  with  a  minimum  amount  of  pressure. 

The  cell  cutter,  Fig.  4,  is  another  simple  but  effective  tool. 
It  is  composed  of  a  piece  of  forged  steel,  14  inches  long, 
3/4  inch  wide,  and  3/16  inch  thick,  with  a  set  of  beveled 
knife-edges  at  one  end  and  a  file  handle  at  the  other.  The 
handle  is  raised  so  as  to  allow  free  movement  of  the  cutting 
end.  The  tool  is  used  in  cutting  projecting  insulation  from 
slots  of  open  slot  windings  after  the  coils  have  been  as- 
sembled. 

In  Fig.  5  is  shown  a  cell  shaper,  which  is  almost  Indis- 
pensable in  any  well  equipped  repair  shop.  The  base  of 
the  tool  is  of  hard  wood — in  this  case  maple — and  it  is  com- 
posed of  two  pieces,  one,  16  by  4%  by  3/4  inch,  and  the 
other,  16  by  2  by  3/4  inch.  The  pieces  are  hinged  together 
on  the  long  edge.  Where  they  join,  a  1/2-inch  metal  strip  is 
placed,  which  is  shaped  at  the  ends  so  as  not  to  interfere 
with  the  action  of  the  hinges,  and  is  held  down  by  screws; 
between  the  hinges,  the  strip  is  raised  sufficiently  to  allow 
the  insertion  of  a  piece  of  fish  paper.     Behind  the  metal  strip 
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Fig.   6.     Armature   Banding   Tension  Block 
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is  an  adjustable  metal  straightedge  with  wlug-nuts  to  hold 
it  in  place.  To  make  a  cell  for  ■  closed  Biol  stator  or  arma- 
ture, the  length  of  the  slol  must  be  first  determined,  allowing 
for  a  short  projection;  next  the  height  of  the  slot,  measuring 
from  the  hot  torn  of  the  slot  to  the  hot  torn  of  the  lamination 
overhang,  and  then  the  width  of  the  slot  at  the  bottom.  This 
gives  the  following: 

Length  Of  slot  -|  projection  =  one  dimension.  Height  of 
slot   X  2    |    width  at  bottom  =  the  other  dimension. 

In  cutting  the  tish  paper  for  these  cells,  the  grain  of  the 
paper  must  be  taken  into  consideration;  the  right  way  to 
cut  it  is  to  lay  out  the  first  dimension  with  the  grain  and 
the  second  across  the  grain.  In  adjusting  the  cell  shaper, 
the  distance  from  the  forward  edge  of  the  metal  strip  to  the 
metal  straightedge  should  be  equal  to  the  height  of  the  slot. 
To  shape  the  cells,  insert  the  fish  paper  under  the  metal 
strip  until  it  is  squarely-  against  the  straightedge,  and  turn 
the  hinged  base  on  the  hinges;  this  will  make  a  neat  fold 
in  the  paper.  Then  turn  the  paper  around  and  make  another 
fold  on  the  opposite  side. 

In  the  small  shop,  where  the  armature  winder  does  his 
own  banding,  the  armature  banding  tension  block  shown  in 
Fig.  6  will  be  found  of  value.  The  tension  block  does  away 
with  the  necessity  of  using  a  banding  lathe.     The  armature 

does  not  have  to 
be  removed  from 
the  stand  to  be 
banded.  About 
one  foot  of  stout 
line  with  a  hook 
lashed  to  one  end 
is  secured  to  the 
fastening  on  the 
tension  block  and 
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Fig.  7.     Driving-down  Tool 


hooked  to  an  eyebolt  which  is  set  in  the  floor  for  that  pur- 
pose. The  spool  of  banding  wire  is  placed  on  a  small  stand 
beside  the  eyebolt,  after  which  the  wire  is  passed  between 
the  two  blocks  at  the  rear  end,  through  a  hole  in  the  first 
wire  guide,  over  the  tension  curve,  through  a  second  wire 
guide  hole,  and  thence  to  the  armature.  The  tension  can 
be  regulated  by  the  wing-nut  at  the  forward  upper  end  of 
the  block.  By  screwing  down  the  wing-nut,  both  sides  of 
the  block  are  brought  together,  thereby  narrowing  the  ten- 
sion curve  over  which  the  wire  must  pass;  this  increases 
the  resistance  on  the  wire  and,  incidentally,  the  tightness  of 
the  band.  A  pipe-wrench  is  used  on  the  shaft  to  revolve 
the  armature.  It  will  be  noticed  that  the  forward  end  plate 
is  screwed  to  the  lower  half  only,  so  as  not  to  interfere  with 
the  tension  wing-nut  and  bolt. 

The  driving-down  tool  illustrated  in  Fig.  7  is  merely  a 
thin-bladed  chisel  with  the  end  squared  off,  and  is  used  for 
driving  down  leads  into  commutator  slots.  It  is  advisable  to 
have  four  or  five  chisels  with  blades  of  various  thicknesses 
for  use  on  different  sizes  of  wire. 


ELECTRIC   STEEL   PRODUCTION 

The  Illinois  Steel  Co.,  South  Chicago,  111.,  has  the  largest 
electric  steel  plant  in  the  world  and  it  is  expected  that  its 
production  will  be  200,000  tons  of  electric  steel  ingots  annual- 
ly or  nearly  as  much  as  was  produced  in  200  electric  furnaces 
in  1917.  In  1909,  only  13,700  tons  of  this  steel  was  made  in 
the  United  States  as  against  500,000  tons  estimated  for  1918. 
On  the  first  of  January  of  this  year,  we  were  credited  with 
233  furnaces,  Great  Britain  with  131,  and  Germany  with  91. 
By  the  end  of  this  year  it  is  probable  that  there  will  be  300 
electric  steel  furnaces  in  the  United  States.  This  product 
might  appropriately  be  named  "war  steel,"  since  the  demands 
for  war  material  more  than  anything  else  have  resulted  in 
this  great  increase  of  the  production  of  a  scientifically  manu- 
factured steel.  It  has  been  demonstrated  that  rails  of  electric 
steel  are  tougher  and  of  greater  ductility  than  either  the 
Bessemer  or  open-hearth  rails. 


NOVEL   METHOD    OF  MAKING   DIES 

In  tlic  accompanying  illustration  is  shown  a  punch  and 
die  designed  by  Mr.  Hollman  of  The  New  Standard  Hardware 
Co.  of  Mount  Joy,  Pa.,  for  use  in  making  one  of  the  parts  of  a 
food  chopper.  The  most  interesting  feature  of  this  device  Is 
the  piercing  punch  and  die  shown  at  the  left.  The  method 
employed  in  holding  the  small  punches  is  novel  and  one 
that  may  be  used  to  advantage  in  constructing  punches  for 
doing  various  kinds  of  light  punch  work.  In  making  this 
punch  and  die,  the  stripper  was  first  made,  using  stock 
slightly  thicker  than  is  customarily  used  for  this  purpose. 
Special  care  was  used  in  laying  out  and  drilling  the  holes 
so  that  they  would  conform  to  the  exact  measurements  re- 
quired. After  the  stripper  was  finished  and  hardened  it  was 
used  as  a  templet  for  drilling  and  finishing  the  dies  and  also 
for  drilling  the  punch-holder. 

The  large  central  punch  was  securely  fastened  in  the 
holder  in  the  usual  manner.  The  twelve  small  punches  sur- 
rounding the  central  punch,  however,  were  provided  with  en- 
larged heads  and  inserted  in  their  respective  holes  in  the 
punch-holder,  from  the  rear.  The  holes  in  the  punch-holder 
were  made  slightly  larger  than  the  punches.  The  small 
punches  were,  therefore,  loose  in  the  holder,  but  were  pre- 
vented from  falling  out  by  the  enlarged  heads  which  fitted 
into  counterbored  holes.  The  stripper  plate  was  then  care- 
fully aligned  with  the  die  and  securely  held  in  position. 

In  operation,  this  punch  is  set  up  in  the  usual  way.  The 
small  punches  are  guided  by  the  holes  in  the  stripper  plate, 
which  are  slightly  beveled  at  their  upper  edges;  thus  the 
holes  in  the  stripper  plate  serve  to  compensate  for  the  slight 
looseness  in  the  punches,  bringing  them  into  exact  alignment 
with  the  holes  in  the  die.  It  will  be  seen  that  the  stripper 
plate  in  this  case  has  an  action  similar  to  that  of  a  sub-press, 
and  the  entire  construction  enables  the  punches  to  be  more 
easily  assembled  and  eliminates  considerable  fitting.  The 
punches  are  all  made  of  annealed  tool  steel  and  are  hardened 
in  the  usual  manner.  It  has  not  been  found  necessary  to 
restrain   the   small   punches   against   movement   during   the 
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Punch  and  Die  used  in  making  Parts  for  Food  Chopper 

grinding  operation,  they  are  simply  set  up  and  ground  the 
same  as  punches  which  are  rigidly  secured  in  the  holder. 
This  type  of  construction  interferes  in  no  way  with  the  usual 
operation  of  the  punch,  and  stock  equal  in  thickness  to  the 
diameter  of  the  punch  can  be  easily  pierced. 


Since  1914,  there  has  been  a  great  increase  in  the  use"  of 
water  power  in  France,  principally  for  the  manufacture  of 
large-caliber  shells  and  armor  plate.  The  development  of 
180,000  horsepower  on  three  rivers  near  the  Alps  will,  after 
the  war,  enable  France  to  produce  chlorine,  bromine,  mag- 
nesium, etc.,  which  was  formerly  obtained  from  Germany. 
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THE  EMPLOYMENT  WINDOW 

BY   RU88ELL  WALDO' 

That  the  selecting  of  employes  at  a  window  of  the  plant 
is  an  injustice  to  the  applicant  as  well  as  a  loss  to  the 
employer  is  acknowledged  by  many  firms  who  have  estab- 
lished the  method  of  personal  interview.  A  prospective  em- 
ploye does  not  feel  free  in  speaking  before  a  crowd  of  other 
prospective  employes  which  is  usually  found  at  the  window 
of  the  average  shop.  The  modern  manufacturer  recognizes 
this,  and  he  has  found  that  in  the  majority  of  cases  the  most 
efficient  employes  are  those  who  are  interviewed  behind  a 
closed  door,  or  at  least  away  from  the  group  which  is  usually 
assembled.  An  applicant  does  not  object  to  being  interviewed 
before  the  staff  of  the  employment  department,  although  he 
will  not  feel  free  to  answer  the  questions  which  are  asked 
before  strangers  who  are  in  no  way  connected  with  the  firm. 
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Tig.   1.     Two   Examples  of  Poorly  Arranged   Employment   Offices 

The  disadvantages  of  interviewing  an  applicant  before  a 
window  in  the  presence  of  several  other  applicants  is  fast 
being  overcome.  Some  have  modified  their  methods,  some 
have  made  radical  changes,  while  others  have  held  to  their 
former  ideas.  It  was  the  writer's  privilege  a  short  time  ago 
to  have  the  opportunity  of  taking  this  matter  up  with  one 
of  the  directors  of  an  organization  which  employs  about  two 
thousand  employes  and  which  expects  in  the  immediate 
future  to  enlarge  its  plant  so  that  it  will  employ  at  least 
three  thousand  persons.  During  this  interview  the  director 
asked  the  writer  to  submit  to  him  a  plan  for  a  modern 
employment  office  which  could  accommodate  the  number  of 
applicants  which  they  expected  to  receive.  Previous  to  this 
time  they  had  been  using  the  window  method,  and  he  felt 
that  this  method  was  unfair  in  many  ways  and  believed  it 
his  duty  to  correct  it.  The  plan  was  given  to  him  with  an 
explanation  as  to  why  certain  suggestions  were  made.  In 
this  plan  the  waiting  room  was  separated  into  two  parts,  one 
for  the  women  and  one  for  the  men.  It  also  had  provision 
made  for  a  personal  interview  for  each  and  every  person 
who  applied  for  a  place.  One  of  the  advantages  of  the  per- 
sonal interview  is  that  more  reliable  and  complete  informa- 
tion will  be  given  by  a  prospective  employe  concerning  his 
experience  and  former  places  of  employment. 

Inefficient  Methods  of  Selecting:  Employes 

The  accompanying  illustrations  show  several  methods 
which  have  been  used  in  interviewing  applicants.  Fig.  1, 
at  A,  illustrates  a  very  inefficient  method  of  selecting  em- 
ployes. The  hallway  will  only  accommodate  about  ten  at  the 
most.  All  others  must  remain  outside,  and  if  it  is  raining, 
this  proves  most  uncomfortable.  This  hallway  is  also  used 
for  the  girls'  entrance  to  the  plant.  At  one  end,  as  shown, 
is  a  window  where  the  employment  manager  interviews  all 
the  applicants.  If  they  claim  to  possess  the  requirements, 
he  passes  them  through  the  gate  to  the  watchman,  who  ac- 
companies them  to  the  department  head  for  further  inter- 
view. The  writer  knows  of  several  who  have  applied  for  work 
where  this  method  was  used  and  who  would  not  speak  freely 
because  of  the  publicity  of  the  matter.  By  placing  a  door 
where  the  window  is  located,  each  applicant  could  be  per- 


sonally interviewed  and  more  reliable  information  could  be 
obtained. 

Another  badly  arranged  employment  division  is  that  which 
has  its  office  located  within  the  plant  at  the  very  entrance. 
In  front  of  this  window  scores  of  applicants  often  gather  in 
the  morning  and  actually  obstruct  the  passage  for  the  em- 
ployes. In  this  case  the  applicants  are  interviewed  before 
an  open  window.  After  the  interview  they  enter  the  em- 
ployment superintendent's  office  to  sign  their  papers  if  they 
are  going  to  work.  It  would  be  far  better  to  call  the  applicant 
into  the  office  at  the  beginning. 

In  another  plant  in  which  the  conditions  could  easily  be 
improved,  the  applicant,  as  in  the  two  preceding  cases,  is 
interviewed  before  an  open  window.  If  accepted,  he  is  then 
taken  through  the  factory  door  into  the  employment  office 
where  he  must  sign  his  papers.  In  this  case  no  one  except 
applicants  are  in  the  waiting  room.  Rearranging  this  em- 
ployment office  interior  and  placing  a  door  where  the  window 
now  is,  would  greatly  facilitate  the  interviewing  of  appli- 
cants. Even  if  the  door  were  made  with  the  upper  half  a 
screened  panel,  it  would  make  the  situation  far  better.  The 
employment  manager  could  admit  employes  without  going 
through  the  factory  to  do  so.  This  is  both  unhandy  and 
inefficient. 

The  arrangement  shown  at  B,  Fig.  1,  is  poor  in  every  re- 
spect. In  the  waiting  space  is  the  time  clock,  and  every 
morning  applicants  stand  within  this  space,  making  it  neces- 
sary for  employes  to  crowd  through.  There  is  only  a  rail- 
ing around  the  space,  and  the  machine  shop  is  on  the  other 
side  of  this  railing.  Each  foreman  in  need  of  men  for  his 
department  comes  here,  and  if  he  sees  a  promising  applicant 
he  calls  him  to  the  railing  and  talks  to  him  there,  where  the 
entire  conversation  can  be  heard  by  those  around  them. 
Wages  are  arranged  there  and  the  applicant  is  not  admitted 
through  the  gate  until  the  foreman  has  accepted  him;  then 
he  is  taken  to  the  timekeeper's  office,  where  he  must  sign  a 
card  before  he  goes  to  work.  There  is  no  remedy  for  this 
except  to  erect  an  office  outside  of  the  building  where  appli- 
cants may  be  interviewed. 

One  employment  office  within  a  building  only  a  year  old, 
which  has  been  constructed  by  a  firm  that  employs  three  or 
four  thousand  persons,  is  so  arranged  that  the  applicant  is 
interviewed  by  the  man  in  charge  of  the  tool-room  while 
he  stands  within  the  employes'  passageway.  The  interviewer 
is  often  interrupted  by  employes  who  come  for  tools.  This 
arrangement  is,  therefore,  far  from  economical,  and  it  would 
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Fig-.   2.     Two  Examples  of  Well-planned  Employment   Offices 

be  more  profitable  to  partition  off  a  small  room  from  the 
tool-room  for  the  timekeeper,  who  could  look  solely  after  the 
the  employes'  interests. 

Efficient  Methods  of  Interviewing'  Applicants 

At  C,  Fig.  2,  is  an  arrangement  used  by  a  plant  which  has 
been  doing  business  for  thirty  years.  In  this  case  there  is  a 
watchman  at  the  door  who  allows  no  applicant  to  enter  until 
five  minutes  after  the  whistle  has  blown.  Outside  there  is  a 
cover  for  shelter  from  rain.  At  the  proper  time  the  watch- 
man admits  the  waiting  applicants.  From  here  the  employ- 
ment supervisor  admits  the  applicant  into  a  side  room  for  a 
personal  interview  and  to  make  out  the  applicaticn.  Regard- 
less of  who  the  man  is  or  whether  there  is  a  possibility  of 
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ailng  iiiin  at  once  or  not,  be  is  admitted  tor  ■  personal  Inter 

view        In  the  iviiil   Of  an  urgenl    066(3  fOr  a  special   workman, 

the  employment  supervisor  often  calls  to  tho  waiting  appli- 
cants for  one  who  can  Oil  the  place.  This  system  has  i>een 
Installed  In  this  plant  tor  aboul  twentj  years,  and  the  em 
ployment  supervisor  has  records  showing  comparatively  small 
labor  troubles,  whicb   may   be  due  largely  to  the  personal 

interview  which  is  granted  every  employe. 

At  D,  Fig.  2,  Is  a  remodeled  employment  department.    No 

more  than  two  are  admitted  into  the  employment,  office  at 
one  time.  A  clerk  meets  each  employe  before  the  gate  and 
tills  out  a  blank  form  containing  the  minor  questions.  This 
clerk  then  refers  the  applicant  to  the  employment  manager 
for  detailed  consideration.  This  system  has  been  in  use 
about  two  years,  and  the  employment  supervisor  claims 
greatly  improved  results  because  of  it. 
*     *     * 

SAFETY,  HYGIENE,  AND  WELFARE  WORK 
IN  A  MODERN  FACTORY 

BY  FRED  H.   KORFF ' 

Much  has  been  written  about  safety,  hygiene,  and  welfare 
work  in  the  modern  factory  and  many  methods  for  carrying 
on  this  work  have  been  devised.  The  method  here  given  has 
proved  very  satisfactory  in  the  plants  where  it  has  been  used, 
due  to  the  efforts  made  to  secure  the  cooperation  of  all  the 
employes.  Having  as  many  as  possible  serve  at  different 
times  on  the  various  committees  causes  them  to  take  an 
active  part  in  the  work  and  also  gives  each  one  an  oppor- 
tunity to  present  his  views  on  the  subject  and  suggest  plans 
for  the  improvement  of  the  general  factory  conditions. 

The  work  is  under  the  direction  of  the  General  Factory 
Committee,  which  consists  of  representatives  of  all  the  em- 
ployes, both  the  heads  of  departments  and  the  operatives. 
This  committee  meets  often  and  makes  frequent  reports  to 
the  management.  It  carries  out  its  plans  with  the  aid  of 
subcommittees,  one  for  each  department  of  the  plant,  consist- 
ing of  employes  chosen  by  the  General  Factory  Committee 
from  the  employes  of  the  department  that  each  subcommit- 
tee represents.  These  subcommittees  meet  as  often  as  the 
General  Factory  Committee,  although  at  a  different  time, 
and  their  personnel  should  be  frequently  changed.  In  one 
case  in  which  this  method  has  been  adopted,  the  General 
Factory  Committee  consists  of  nine  members,  who  are  chosen 
for  a  period  of  six  months;  it  meets  on  the  first  Monday  and 
second  Friday  of  each  month.  The  subcommittees  are  ap- 
pointed to  represent  the  toolmakers,  machinists,  carpenters, 
coppersmiths,  millwrights,  electricians,  and  the  specialists 
employed  in  the  plant.  Each  subcommittee  consists  of  three 
members  chosen  for  two  months,  and  meets  on  the  second 
Thursday  and  last  Saturday  of  each  month. 

"Welfare  Work 

At  its  meetings  the  General  Factory  Committee  should  dis- 
cuss the  housing,  food,  safety,  general  shop  conditions,  mat- 
ters of  general  interest,  and  subjects  submitted  to  it  by  the 
management  from  time  to  time.  Plans  should  be  discussed 
and  formulated  for  the  betterment  of  the  employes'  moral, 
mental,  and  physical  conditions.  This  does  not  mean  ob- 
taining a  detailed  analysis  of  each  person  throughout  the 
plant,  but  developing  methods  for  bettering  the  general  con- 
ditions of  all.  Investigations  should  be  made  relative  to 
hygiene,  the  employes'  physical  condition,  their  surroundings, 
and  the  sanitation  of  the  factory;  too  little  effort  is  expended 
along  these  lines.  A  little  time  spent  in  assisting  an  em- 
ploye to  live  properly  and  to  have  the  proper  surroundings 
■while  at  work  is  a  great  asset  to  a  company. 

The  housing  problem  should  be  gone  into  carefully.  If 
a  man  must  travel  from  an  hour  to  an  hour  and  a  half  to 
reach  his  place  of  employment,  he  becomes  tired  before  begin- 
ning work  and  his  effectiveness  has  been  decreased.  The 
home  environments  of  the  employes  should  be  investigated. 
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As  employes  in  the  average  factor]  spend  the  greater  part 
Of  the  time  that  they  are  awake  at  their  place  of  employ- 
ment, conditions  should  bo  made  as  aearly  ideal  as  possible. 
Cleanliness,  light,  beat,  and  adaptability  to  the  working  con- 
ditions should  be  investigated  and  tests  made  in  the  different 
departments  to  determine  what  will  or  will  not  benefit  the 
employes.  No  detail,  however  small,  should  be  overlooked, 
for  it  is  the  small  tilings  that  tend  toward  greater  efficiency. 
Employes  should  be  taught  to  keep  all  aisles  free  from  rub- 
bish, waste,  etc.  Receptacles  should  bo  provided  for  holding 
debris,  and  these  should  be  emptied  daily  by  porters  who 
should  also  keep  them  in  a  sanitary  condition.  The  porters 
should  also  take  care  of  lavatories,  etc.  If  the  division  heads 
and  foremen  will  impress  on  the  careless  employes  the  fact 
that  they  are  spending  a  large  part  of  their  lives  in  the  fac- 
tory, their  attitude  toward  cleanliness,  carefulness,  and 
thoughtfulness  may  change.  With  the  proper  environment, 
they  will  be  imbued  with  the  determination  to  do  the  best 
possible  work  of  which  they  are  capable. 

Napoleon  Bonaparte  once  said  that  his  army  was  like  a 
snake  in  that  it  marched  on  its  stomach,  meaning  that  if  the 
soldiers  were  properly  fed  they  would  take  care  of  the  rest. 
The  same  applies  just  as  well  to  an  army  of  employes  whether 
they  are  skilled  or  unskilled.  Men  or  women  in  any  class 
of  work  must  be  properly  fed  or  they  cannot  satisfactorily 
perform  their  duties.  The  kind  of  food  employes  can  pur- 
chase at  the  noon  hour  should  be  thoroughly  investigated 
and,  if  possible,  the  services  of  a  chemist  or  dietitian  should 
be  obtained.  The  aim  should  be  to  have  the  factory  filled  with 
employes  who  do  not  have  to  worry  about  the  amount  and 
quality  of  food  they  receive,  nor  about  any  ill  effects  it  may 
have  on  them. 

Safety  Measures 

The  expression  "Safety  First"  has  become  a  nation-wide 
slogan;  this  was  originated  as  a  catch  word  and  applied  to 
the  safeguarding  of  the  lives  of  employes  in  various  factories. 
Its  conception  was  a  great  aid  in  advancing  the  idea  of 
safety  throughout  the  country.  The  fact  should  be  borne 
in  mind,  however,  that  words  alone  cannot  prevent  acci- 
dents; prevention  requires  the  installation  of  the  proper  ap- 
paratus and  the  guarding  of  moving  belts,  gears,  etc.  In- 
vestigations relative  to  the  safety  factor  should  include  the 
smallest  detail,  and  methods  should  be  devised  whereby  each 
unit  will  be  thoroughly  analyzed  in  order  that  the  best  means 
for  preventing  accidents  may  be  ascertained.  Each  employe 
must  keep  his  mind  on  his  work.  He  cannot  do  proper  or 
safe  work  if  he  is  carrying  on  a  conversation  or  fooling  with 
someone.  Concentration  at  all  times  is  the  fundamental  rule 
of  safety  in  any  factory. 

*     *     * 

According  to  an  agreement  made  with  the  War  Indus- 
tries Board,  only  one-fourth  as  many  pleasure  automobiles 
will  be  made  during  the  last  half  of  this  year  as  were  made 
in  the  corresponding  period  of  1917.  The  manufacturers  will 
be  furnished  with  the  material  necessary  to  complete  the 
agreed  number  of  cars,  but  any  excess  stock,  unless  it  is 
needed  for  war  work,  must  be  turned  over  to  other  plants 
that  require  it.  It  has  been  estimated  that  the  various  plants 
have  $150,000,000  worth  of  raw  and  semi-finished  material  on 
hand,  and  this  cannot  be  used  until  it  has  been  "matched  up" 
with  the  materials  necessary  for  completing  the  cars.  By 
stopping  the  production  of  passenger  cars,  800,000  tons  of 
high-grade  steel  will  be  saved  at  the  works  of  the  Ford  Motor 
Co.  alone. 

In  experiments  conducted  by  W.  E.  Alkins,  of  Manchester, 
England,  according  to  Engineering,  it  was  found  that  if  fully 
annealed  copper  wire  of  any  diameter  is  drawn  down,  when 
the  area  of  the  wire  has  undergone  a  reduction  of  about  50 
per  cent  over  a  limited  range  further  drawing  causes  no 
corresponding  alteration  in  properties.  Moreover,  the  physi- 
cal properties  corresponding  to  this  constant  change  are 
always  the  same.  The  density  is  8.889,  the  specific  volume 
0.11251,  and  the  tensile  strength  about  23  tons  per  square  inch. 
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A  PRACTICAL  RING,  PLUG,  AND  SNAP  GAGE  SYSTEM 


DETAILS   OF   A   GAGING   SYSTEM    IN    WHICH    THE   REQUIREMENTS    IN    INTERCHANGEABLE    MANUFACTURE 

HAVE    BEEN    MET 

BY  C.  J.  FISCHER  i 


THE  following  is  a  description  of  a  gaging  system  em- 
bodying the  principles  set  forth  in  the  article  "Develop- 
ing A  Gaging  System,"  that  appeared  in  the  October 
number  of  Machineby.  While  the  methods  of  applying  these 
principles  may  vary  in  some  of  their  minor  details,  they 
would  always  be  essentially  the  same  in  their  more  impor- 
tant features. 

Classes  of  Gages  Required 

To  insure  the  accuracy  of  the  product,  three  classes  of 
plug,  ring,  and  snap  gages  are  necessary.  Each  of  these 
three  classes  will  be  referred  to  in  the  order  of  their  appli- 
cation. Gages  of  the  first  class  are  used  by  workmen  at  the 
machine  who  inspect  the  product  from  time  to  time.  .  The 
tolerance  allowed  by  a  gage  depends  to  a  certain  extent  on 


reserve  for  an  emergency  and  these  gages  are  called  master 
inspection  gages.    These  are  shown  in  Fig.  4. 

Determining  Gage  Dimensions 

Figs.  2,  3,  5,  and  6  are  accompanied  by  calculations  showing 
how  the  respective  gage  dimensions  are  determined.  Work- 
ing gages,  Figs.  2  and  5,  allow  but  80  per  cent  of  the  actual 
tolerance,  a  10  per  cent  reduction  being  effected  by  a  change 
in  the  maximum  dimension,  and  an  additional  10  per  cent 
reduction  by  a  change  in  the  minimum  dimension.  Inspec- 
tion gages  allow  90  per  cent  of  the  actual  tolerance,  a  5  per 
cent  reduction  being  effected  by  changes  in  each  of  the  two 
gaging  dimensions.  In  determining  the  "Go"  and  "Not  Go" 
gage  dimensions,  the  respective  per  cent  of  reduction  (if 
working  gages  10  per  cent  and  if  inspection  gages  5  per  cent) 
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Fig.  1.    Tolerance  allowed  on  Work.     Fig.  2.    Female  Working  Gages.     Fig.   3.     Female  Inspection   Gages.     Fig.   4.     Female  Master  Gages 


the  length  of  time  the  gage  has  been  in  service,  but  when 
the  workman's  gage  is  new  it  allows  about  80  per  cent  of 
the  actual  tolerance  of  the  product,  as  shown  in  Fig.  2. 
By  allowing  but  80  per  cent  of  the  actual  tolerance  on  the 
workman's  gage,  it  can  wear  considerably  before  being 
resized  or  replaced,  besides  doubly  insuring  the  acceptance 
of  the  product  by  the  inspection  department.  A  workman's 
gage  is  accordingly  called  a  working  gage. 

After  leaving  the  production  department  the  product  en- 
ters the  inspection  department.  Here  each  part  is  inspected 
by  the  inspectors  whose  gages,  when  new,  allow  about  90 
per  cent  of  the  actual  tolerance  allowed  on  the  part  to  be 
gaged.  Fig.  3  illustrates  gages  of  the  class  used  by  the  in- 
spectors.   Gages  of  this  class  are  called  inspection  gages. 

It  is  often  found  necessary  to  reinspect  the  product  to 
decide  disputes  arising  between  the  producer  and  the  pur- 
chaser. Especially  is  this  the  case  on  government  or  other 
large  manufacturing  contracts  where  parts  are  manufactured 
in  one  plant  and  assembled  elsewhere.  In  the  case  of  a 
dispute  a  gage  of  the  third  class  is  indispensable.  This 
class  consists  of  gages  which  allow  precisely  the  full  toler- 
ance allowed   on   the  part.     A  set  of  this  class  is  held   in 
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is  added  or  subtracted,  which  is  determined  by  the  following 
rules: 

Rule  1 — For  "Go"  male  and  "Not  Go"  female  gages,  add  the 
respective  per  cent  of  the  actual  tolerance  to  the  part  dimen- 
sion. 

Rule  2 — For  "Not  Go"  male  and  "Go"  female  gages  sub- 
tract the  respective  per  cent  of  the  actual  tolerance  from  the 
part  dimension. 

Rules  1  and  2  cannot  be  applied  to  the  outside  and  root 
diameters  of  "Not  Go"  thread  gages.  In  this  case  the  outside 
and  root  diameters  are  the  same  as  the  "Go"  gages,  the 
effective  or  pitch  diameter  only  being  Bubject  to  Rules  1 
and  2. 

Gage  Manufacturing  Tolerances 

It  is  essential  that  the  manufacturing  tolerance  for  gaging 
dimensions  be  given  on  gage  drawings  so  that  those  who 
order  gages  have  a  definite  basis  on  which  to  reject  them 
if  necessary  and  also  to  insure  the  amount  of  service  to  be 
received  from  the  gages.  The  day  is  past  when  the  gage- 
makers'  veracity  is  allowed  to  be  questioned.  Attention  is 
called  to  the  gage  manufacturing  tolerances  as  shown  in 
Figs.  2,  3,  4,  5,  6,  and  7.     One-thousandth  inch  is  the  max- 
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imura  gage  manufacturing  tolerance  allowable,  but  when  the 
tolerance  on  the  product  is  less  than  two-tenths  inch  flu- 
gage  manufacturing  tolerance  la  5  per  cent  of  the  tolerance 
allowed  on  the  product.  On  the  "Go"  gages  It  la  applied  so 
that  if  the  manufacturing  tolerance  is  entirely  taken  ad- 
vantage Of  by  the  gage-maker  the  life  of  the  gage  Is  length- 
ened. On  the  "Not  Go"  gage,  however,  the  tolerance  Is 
applied  In  the  opposite  direction  from  that  of  the  "Go"  gage. 
If  the  "Nol  Go"  gage  has  Its  manufacturing  tolerance  ap- 
plied plus,  tlu>  manufacturing  tolerance  will  be  applied  minus 
OD  the  "do"  gage.  If  the  tolerance  were  applied  in  the  wrong 
direction  on  the  master  inspection  gages  they  would  pass 
parts  which  should  be  rejected. 

The   results  of  applying   the   manufacturing   tolerance   in 
different  directions  are  shown  in  Fig.  8.     In  this  illustration 


Thread  Uatre  Manufacturing  Tolerances 
In  applying  the  manufacturing  tolerances  to  thread  gages, 
Rules  3  and  4  apply  with  the  exception  of  the  root  and  out- 
side diameters  of  "Not  Go"  thread  gages  which  should  be  the 
same  as  the  corresponding  diameters  of  the  "Go"  gages. 
The  great  improvements  made  in  thread  gage  making  and 
measuring  facilities  have  made  it  possible  to  hold  the  angle 
and  lead  within  tolerances  that  easily  suffice  for  all  practical 
purposes.  A  variation  in  lead  of  ±  0.0002  Inch  In  a  distance 
equal  to  the  effective  length  of  the  thread  on  either  the  male 
or  female  part  to  be  gaged,  depending  on  which  is  the 
shorter,  will  suffice  for  all  practical  purposes.  The  nut  shown 
in  Fig.  9  is  to  be  gaged  by  the  gage  represented  in  Fig.  10. 
Here  the  application  of  lead  tolerance  is  illustrated.  It  should 
be  noted  that  plain  plug  gages,  which  do  not  appear  in  the 
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Fig.    5.     Male  Working   Gage.     Fig. 


6.     Male  Inspection  Gage.     Fig. 
Fig.  9.    Tolerance  of  Threads. 

the  "Go"  female  gage  is  shown  placed  on  top  of  and  con- 
centric with  the  "Not  Go"  female  gage.  The  solid  circles 
represent  the  maximum  and  minimum  dimensions  allowed 
on  the  part.  The  dotted  circles  represent  the  gages  made  to 
drawings  on  which  the  manufacturing  tolerances  have  been 
applied  correctly.  The  dot-and-dash  circles  represent  the 
gages  made  to  specifications  where  the  tolerance  has  been 
applied  incorrectly.  It  is  evident  that  the  incorrect  appli- 
cation of  this  tolerance  can  result  in  the  passing  of  parts 
whose  actual  dimensions  are  not  within  the  prescribed  limits. 

If  the  following  rules  are  adhered  to  in  applying  the  manu- 
facturing tolerances  to  drawings  of  any  of  the  three  classes 
of  gages,  no  difficulty  will  be  experienced. 

Rule  S — Apply  the  gage  manufacturing  tolerance  minus  to 
"Go"  female  and  "Not  Go"  male  gages,  outside  and  root 
diameter  of  "Not  Go"  thread  gages  excepted. 

Rule  4 — Apply  the  gage  manufacturing  tolerance  plus  on 
"Go"  male  gages  and  "Not  Go"  female  gages,  outside  and 
root  diameters  of  "Not  Go"  thread  gages  excepted. 


7.    Male  Master  Gage.     Fig.   8.   Manufacturing  Tolerance  Application. 
Fig.  10.    Master  Inspection  Gage 

illustration,  will  gage  the  nut  at  its  root  diameter  Also 
that  the  function  of  female  thread  gages  is  to  test  the  part 
mainly  at  the  pitch  diameter,  leaving  the  outside  diameters 
to  be  gaged  by  plain  ring  gages. 

For  the  angle  of  thread,  a  gage  manufacturing  tolerance 
of  ±  5  minutes  on  the  30-degree  angle  formed  by  the  side  of  a 
thread  with  a  line  perpendicular  to  the  axis  of  the  thread,  as 
shown  in  Fig.  10,  is  sufficient  for  all  practical  purposes. 
Roots  of  threads  on  plug  gages  and  tops  of  threads  in  ring 
gages  are  preferably  made  to  sharp  60-degree  vees,  as  this 
will  not  reduce  the  value  of  the  gage  but  will  facilitate  mak- 
ing the  gage,  especially  in  the  grinding  operation. 

Summary 

No  reference  is  made  in  this  article  to  gages  used  for 
setting  up  machines  or  for  inspecting  gages  of  any  of  the 
three  classes  referred  to,  because  the  former  are  not  strictly 
speaking  production  gages  and  the  latter  are  now  substituted 
by  measuring  devices  used  by  the  gage  inspectors  to  whom 
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all  gages  should  be  submitted  at  regular  intervals  after  they 
have  been  in  service. 

The  writer  is  in  contact  with  some  of  the  most  elaborate 
as  well  as  the  most  simple  of  gaging  systems  and  has  been  in 
a  position  to  study  and  note  the  merits  or  shortcomings  of 
both.  The  elaborate  systems  usually  include  a  superfluous 
lot  of  gages  for  checking  other  gages  and  the  consequence  is 
that  the  slightest  revision  in  dimensions  is  very  costly  from 
a  gage  equipment  standpoint.  On  the  other  hand,  if  too  few 
gages  are  available  many  pieces  will  go  to  the  scrap  heap, 
justly  or  unjustly,  depending  on  the  accuracy  of  the  work- 
man's gage  in  the  first  case,  and  whether  or  not  a  good  set  of 
master  inspection  gages  are  used  for  reinspecting  in  the 
instance  of  disputes,  in  the  second  case.  Manufacturers  who 
are  at  present  using  the  three-class  system  as  outlined  herein 
and  those  who  will  adopt  this  system  will  benefit  by  the  ex- 
periences of  others. 

*     +     * 

ACCURACY  OF  WORM-GEARS 

BY   OTTO  ABDT 

There  is  considerable  unwarranted  prejudice  concerning 
worm  drives,  due,  among  other  things,  to  the  mistaken  belief 
that  a  worm  drive  will  not  produce  or  maintain  the  correct 
ratio  between  worm  and  worm-wheel  unless  both  the  worm 
and  wheel  are  absolutely  accurate.  Fig.  1  shows  a  worm- 
driven  reduction  transmission  between  the  shafts  A  and  N. 
Shaft  A  is  driven  by  a  motor  M  through  the  miter  gears  D 
and  shaft  E,  which  transmit  motion  to  the  worm  0  and  worm- 
wheel  P.  Shaft  B  carries  the  cam  F,  which  must  rotate 
in  a  definite  relation  to  shaft  N ;  this  relation  is  determined 
as  follows:  The  head  L  has  a  definite  number  of  fingers  K, 
to  be  depressed  successively  by  a  push-rod  H,  actuated  by 
cam  F  as  the  head  L  is  rotated  in  the  direction  of  the  arrow. 

The  push-rod  must  push  in  one  finger  K  and  return  and 
push  in  the  next  as  the  head  rotates.  Of  course,  allowance 
must  be  made  for  slippage  between  the  contact  surfaces  of 
the  push-rod  and  the  fingers  in  order  to  avoid  introducing 
intermittent  motion  of  the  head  L.  Cam  F  must  have  a 
certain  exact  rate  of  rotation  in  relation  to  shaft  N,  depend- 
ing on  the  number  of  fingers  in  the  head  L.  This  means 
that  the  ratio  of  the  worm-gear  unit  must  be  correct,  and 
it  must  remain  so  indefinitely;  otherwise  the  arrangement 
will  not  operate. 

For   convenience,   it   will    be   assumed    that   24  :  1    is   the 


cient  amount  in  its  time  to  Bet  the  whole  mechanism  out 
of  time.  If  the  error  amounts  to  0.0001  of  the  pitch  of  the 
worm  and  the  pitch  happens  to  be  1  inch,  the  push-rod, 
theoretically,  will  gain  or  lose  one  finger  at  every  ten  thou- 
sand revolutions. 

Fig.  2  explains  this  supposed  condition  more  clearly.  Here 
line  X  represents  the  path  of  the  worm  tooth  In  a  theoreti- 
cally correct  worm.  The  pitch  of  the  worm  is  represented 
by  the  spaces  1,  2,  3,  etc.,  and  the  path  of  a  worm  (under 
actual  working  condition)  in  which  the  error  of  pitch  is 
known  to  be  D  is  represented  by  the  line  Y.  Then  for  the 
first   revolution   of   the   worm    this   pitch    will    advance   the 
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Fig.    1.     Worm-gear  Reduction   Mechanism 

ratio  required  in  the  worm  drive;  also  that  cam  F  revolves 
at  the  same  speed  as  shaft  A.  This  means  that  there  are 
twenty-four  fingers  K  in  the  head  L.  It  follows,  then,  that 
for  every  revolution  of  shaft  N,  the  cam  must  revolve  twenty- 
four  times. 

The  objection  to  adopting  a  worm  drive  for  a  condition 
of  this  kind  is  the  difference  which  is  supposed  to  exist 
between  the  actual  pitch  of  the  worm  and  the  theoretical 
pitch.  This  difference  is  believed  to  cause  a  change  in  the 
ratio  of  the  worm  unit,  due  to  the  variable  angle  of  the  worm 
thread.  It  is  held  that  with  as  small  a  variation  as  0.0001 
inch  from  theoretical  exactness  it  would  be  but  a  very  short 
time  before  the  push-rod  H  would  advance  or  retard  a  suffl- 


Fig.    2.     Diagram   of   Path   of   Theoretically   Correct  Worm    Tooth   and 
Path  of  Worm  Tooth  under  Actual  Working  Condition! 

worm-wheel  the  theoretically  correct  distance  minus  this 
error.  On  the  second  revolution  the  worm-wheel  will  fall 
behind  another  amount  equal  to  D,  and  so  on,  gradually 
losing  the  exact  ratio  it  was  intended  to  maintain. 

But  this  is  a  case  where  theory  does  not  apply  to  the  prac- 
tical side  of  the  problem,  inasmuch  as  the  teeth  on  the  worm- 
wheel  are  definite  and  fixed,  and  hence  there  is  no  path  for 
this  progressive  difference  in  pitch  to  take  place  between  the 
teeth.  It  must,  therefore,  be  absorbed  there  by  the  crowded 
action  between  the  teeth  of  the  wheel  and  the  worm.  If  the 
error  is  great,  there  will  be  the  familiar  trouble  of  cutting. 
The  ratio,  however,  always  remains  the  same  as  the  ratio 
for  which  the  unit  is  laid  out.  The  whole  matter,  therefore, 
is  rather  academic  in  its  nature,  and  has  little  bearing  on 

actual  practice. 

*  *     * 

EFFECT  OF  WAR  ON  ENGINEERING  SCHOOLS 

Because  of  the  war,  attendance  at  the  engineering  schools 
of  the  country  has  fallen  off  about  35  per  cent,  and  in  some 
cases  as  much  as  40  per  cent.  Many  third-  and  fourth  year 
students  as  well  as  instructors  have  entered  military  service, 
and  all  institutions  have  suffered 
financially  from  the  reduced  en- 
rollment and  higher  cost  of  opera- 
tion; in  the  case  of  one  institution 
this  loss  amounts  to  $300,000. 
However,  during  the  past  summer 
the  engineering  schools  trained 
over  100,000  national  army  men 
as  gas-engine  workers,  automobile 
repairers,  truck  chauffeurs,  black- 
smiths, carpenters,  machinists, 
concrete  workers,  radio  operators, 
and  in  other  crafts.  These  men 
were  then  assigned  to  army  units, 
so  that  each  division  had  a  com- 
plete complement  of  mechanical 
men  when  it  went  overseas.  New  York  University,  which  was 
one  of  the  first  institutions  to  contract  for  the  technical  train- 
ing of  army  men,  trained  1S00  of  these  men.  Because  the 
present  facilities  are  inadequate,  the  university  is  now  pre- 
paring to  erect  a  new  building  for  the  School  of  Applied 
Science.  At  the  reopening  of  the  various  schools  this  fall, 
most  of  the  students  wore  khaki.  Out  of  an  enrollment  of 
2500    at    Princeton,    only   about    300    are    taking    the    purely 

academic  courses. 

*  *     * 

The  Motor  Transport  Corps  of  each  American  Army  will 
contain  154,747  men,  40,803  trucks.  24,250  motorcycles,  7905 
passenger  automobiles  and  659S  ambulances. 
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Organization  of  an  Instructional  Factory  and  Methods  Used 


BY  H.  SCHOFIELD 

Principal  of  the  Technical  College,  Loughborough,  England 


ONE  of  the  first  difficulties  experienced  at  the  beginning 
of  the  war,  when  a  considerably  increased  output  of 
munitions  coincided  with  an  extensive  withdrawal  of 
men  to  the  fighting  forces,  was  the  question  of  the  possible 
dilution  of  the  engineering  trades  with  woman  labor.  There 
were,  of  course,  entire  sections  of  engineering  practice  in 
which  there  had  been  no  thought  of  attempting  to  employ 
any  other  labor  than  skilled  men.  There  were  also  large 
branches  of  the  engineering  industry  where  the  compara- 
tively restricted  output  in  the  matter  of  armament  supplies 
made  the  jobs  largely  of  a  specialized  nature,  but  when  the 
output  was  considerably  augmented,  these  were  brought 
within  the  scope  of  what  is  now  generally  recognized  as 
repetition  work. 

Methods  in  Use  for  Training'  Workers 

Prior  to  the  outbreak  of  the  war,  there  was  no  supply  of 
suitable  woman  labor  in  England  to  be  called  upon  for 
the  necessary  dilution  in  engineering  factories,  and  conse- 
quently schemes  were  brought  forward  for  the  necessary 
training  of  such  labor  in  establishments  especially  equipped 
and  organized  for  that  particular  purpose.  These  establish- 
ments roughly  group  themselves  into  two  distinct  sections: 

(1)  The  engineering  departments  of  technical  colleges  and 
institutions  which,  prior  to  the  war,  were  utilized  for  so- 
called  "practical"  engineering  instruction.  These  work-shops 
were  under  the  charge  either  of  the  principal  or  a  member 
of  the  engineering  staff  of  the  institution  whose  actual 
mechanical  engineering  experience  was  in  many  cases  nil, 
or  of  an  antiquated  nature.  The  equipment  in  the  shops 
themselves  was  often  entirely  out  of  date,  and  not  in  the 
least  suitable  for  the  type  of  training  required.  This,  of 
course,  was  not  always  the  case,  but  it  was  true  in  the 
majority  of  the  technical  institutes  in  the  United  Kingdom. 

(2)  Engineering  work-shops,  generally  called  instructional 
factories,  which  were  built  and  equipped  purely  with  the 
idea  of  training  semi-skilled  labor.  As  a  rule,  they  were 
equipped  with  the  latest  type  of  plant  and  machinery,  and 
also  with  a  view  to  intensive  methods  of  training.  These 
instructional  factories  were  organized  upon  a  productive 
basis,  so  that  the  students,  or,  as  they  are  now  generally 
called,  trainees,  were  brought  into  touch  as  nearly  as  pos- 
sible with  works  conditions  from  the  start.  In  the  former 
type  of  institution,  the  academic  influence  was  paramount, 


while  in  the  second  type  there  was  a  strong  tendency  to  make 
the  productive  influence  much  the  stronger. 

Staff  of  Instructional  Factory 

It  is  difficult  to  obtain  a  suitable  staff  who  will  include 
the  proper  relative  amounts  of  academic  and  productive  in- 
struction. On  the  one  hand,  the  trainee  is  most  carefully 
taught  by  school  methods,  which  are  often  designed  rather 
to  train  and  stimulate  general  thought  than  to  give  manual 
dexterity,  while  on  the  other  hand,  in  the  instructional  fac- 
tory, the  nature  of  the  work  leads  the  head  of  the  depart- 
ment naturally  to  give  more  attention  to  the  completion  of 
his  contracts  by  the  specified  date  than  to  the  essential  organ- 
ization and  training  of  the  workers  upon  the  particular 
machines  required. 

As  has  already  been  stated,  a  judicious  admixture  of  the 
two  systems  is  obviously  the  better,  because  we  must  take 
it  as  an  axiom  that  the  trainee  should  leave  the  instructional 
factory  and  enter  the  works  "without  shock,"  whereas,  unless 
the  instructor  or  foreman  has  clearly  before  him  the  neces- 
sity of  giving  adequate  explanations,  there  is  a  tendency  for 
the  trainee  merely  to  become  a  mechanical  operator  of  a 
particular  series  of  handles  or  implements.  The  instructional 
factory,  or  the  technical  college  engineering  work-shop,  can 
never  hope,  of  course,  to  give  that  essential  possession  of 
a  fully  qualified  engineer — experience.  This  only %  comes 
through  time  and  lengthy  observation,  and  while  it  is  true 
that  the  immediate  requirement  is  simply  a  knowledge  of 
the  operation  upon  which  the  man  or  woman  is  to  be  placed, 
yet,  if  this  knowledge  can  be  augmented  by  some  general 
idea  regarding  the  purpose  of  the  operation,  it  will  be  pos- 
sible, unquestionably,  to  produce  a  much  more  successful 
operator. 

The  need,  then,  is  to  produce  a  worker  fully  competent  to 
perform  the  operation  or  system  of  operations  required,  fa- 
miliar with  the  use  of  one  or  two  definite  machines  or  pro- 
cesses, and  having,  if  possible,  a  certain  mechanical  instinct 
and  adaptability,  the  latter  to  be  developed  as  far  as  the 
time  at  the  disposal  of  the  training  school  will  permit.  It  is 
inadvisable  to  attempt  to  produce  the  last  faculty  first,  as 
experience  has  clearly  shown  that  it  is  only  by  starting  with 
the  actual  job  itself  and  trying  to  associate  with  it  some 
degree  of  wider  acquaintance  that  quick  training  can  be 
accomplished. 
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The  Loughborough 
College 

The  instructional 
factory  attached  to 
the  Loughborough 
Technical  College  is 
an  attempt  to  com- 
bine the  salient  fea- 
tures of  the  two 
systems  of  training 
at  present  in  vogue 
in  the  United  King- 
dom. The  factory 
runs  as  one  of  the 
departments  of  the 
Technical  College, 
and  it  is  essentially 
controlled  by  the 
original  staff  of 
that  institution. 
The  principal  of  the  rig-  *■    Corner  of  Saw  Mil1  1"  Aircraft 

college  acts  as  general  manager,  with  the  cooperation  of  a 
works  manager  and  works  superintendent.  All  three  are 
men  who  have  had  a  wide  practical  engineering  experience, 
coupled  with  university  and  scientific  training.  In  addition 
to  this,  the  principal  has  had  the  benefit  of  many  years' 
experience  of  educational  administration,  as  well  as  the  con- 
trol of  outside  productive  engineering  works.  The  Lough- 
borough factory  thus  has  the  advantage,  from  the  start, 
of  having  the  educational  influence  paramount,  while,  at  the 
same  time,  the  staff  is  such  that  actual  engineering  contract 
work  can  be  accepted,  and  the  works  can  be  run  essentially 
upon  productive  lines. 

The  works  now  give  occupation  to  some  five  hundred 
trainees.  They  are  entirely  self-supporting  from  the  engineer- 
ing standpoint;  that  is  to  say,  a  contract  can  be  accepted 
in  its  entirety  from  the  estimating  department,  through  to 
the  drawing-room,  the  pattern  shop,  the  foundry,  and  thence 
through  the  various  machine  shops,  the  automatic  shop,  the 
grinding  department,  on  to  the  inspection  department,  where 
the  finished  article  is  handled  and  tested  by  the  factory's 
inspection  staff  before  being  submitted  to  the  government 
inspector.     The  gage  department  is  in  a  position  to  supply 


all  the  necessary 
gages  for  dealing 
with  the  Jobs  in 
the  different  shops; 
the  heat-treatment 
laboratory  can  deal 
with  any  parts 
which  require 
attention;  while  the 
auxiliary  depart 
ments,  such  as  the 
hlacksmith  shop, 
oxy-acetylene  and 
electrical  welding, 
sheet  metal  and 
electrical  fitting, 
can  be  used  as  oc- 
casion demands. 

The  above  synop- 
sis will  show  broad- 
Department  of  Instructional   Factory  ]y  the  extent  of  the 

factory,  but,  of  course,  many  of  the  larger  departments  are 
subdivided.  Thus,  the  woodwork  section  is  in  a  position  to 
deal  with  airplane  contracts,  from  the  smallest  component  to 
complete  wings  and  fusilages.  It  can  also  train  workers  upon 
patternmaking,  manufacture  of  office  furniture,  and  general 
carpentry  and  Joinery  work.  All  parts  of  airplane  engine 
production  are  accepted,  from  small  engine  components  to 
actual  assembling  and  testing  of  the  finished  engine.  In  the 
airplane  engine  laboratory,  in  addition  to  providing  facilities 
for  the  testing  of  standard  types  of  airplane  engines,  con- 
siderable attention  is  now  being  paid  to  research  work,  chiefly 
concerned  with  the  development  of  the  optical  indicator.  In 
every  one  of  the  different  departments  of  the  factory,  trainees 
are  employed  upon  all  branches  of  work,  so  that,  with  the 
exception  of  mere  heads  of  departments  and  responsible  in- 
structors, trainees  can  be  supplied  from  every  section  from 
airplane  engine  testers  and  airplane  erectors  down  to  oxy- 
acetylene  welders  and  mere  machine  operators. 

Training-  Adapted  to  Meet  Requirements  of  Employers 

The  accompanying  illustrations  will  give  some  idea  as  to 
the  extent  of  the  sections  of  the  various  departments,  and  at 


Fig.   2.     Girl   operating  Potter  &   Johnston   No.    6A   Machine 


Fig.   3.     Woman  Tester  operating   Six-cylinder  Airplane   Engine 
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point  it  should  be  emphasized  that  if  sufficient  trouble  Is 
taken,  It  Is  possible  to  run  all  sections  of  such  a  factory 
entirely  upon  an  instructional  basis.  This  even  extendi  to 
the  works  tool-room,  whore  at  the  present  time,  out  of  some 
twenty  employes,  only  two  are  regarded  as  fully  skilled  and 
not  available  for  sending  out  for  dilution  purposes.  The 
nut  hods  employed,  of  course,  depend  largely  upon  the  type 
of  labor  required  and  the  applicant  for  training.  As  far  as 
possible  It  Is  preferred  that  a  firm  should  state  definitely 
its  requirements,  and  then  particular  trainees  are  enrolled 
to  meet  these  requirements.  That  is  not  always  possible, 
and  a  certain  number  of  trainees  have  to  be  taken  in  without 
any  definite  idea  as  to  where  they  are  to  be  placed  or  upon 
what  kind  of  work.  It  is  obvious  that  if  the  training  can 
be  given  under  the  former  conditions,  it  can  be  made  as 
specific  and  concise  as  possible,  whereas  if  a  trainee  has  to 
be  taken  in  upon  general  lines,  it  Is  likely  that  the  training 
will  occupy  a  longer  period. 


would  be  wasted  if  the  operator  were  not  required  to  per- 
form these  operations  In  the  works  to  which  she  was  sent. 
The  same  remark  applies  to  the  use  of  the  micrometer.  If 
the  firm  in  question  works  to  limit  gages,  the  operator  would 
not  be  given  any  instruction  in  the  use  of  the  micrometer,  as 
such  instruction  under  the  circumstances  would  be  merely 
a  waste  of  time.  Another  firm  may  require  Junior  drafts- 
women.  In  such  a  case  the  training  would  necessarily  ex- 
tend over  a  longer  period,  and  it  might  be  advisable  to  give 
a  certain  amount  of  actual  training  in  one  of  the  machine 
shops  in  order  to  let  the  trainee  have  some  experience  with 
the  engineering  faculty.  This  method  particularly  applies 
in  the  case  of  trainees  who  are  to  take  posts  as  forewomen. 
Such  trainees  would  be  given  an  omnibus  type  of  training, 
with,  say,  one  month  in  each  of  the  several  departments,  and 
their  training  might  last  from  nine  to  twelve  months. 

The  same  is  true  of  women  supervisors,  and  particularly 
inspectors.    It  has  been  found  that  a  much  better  inspector 


Fig.    4.     View   showing   Trainees   working  in   Foundry 


Take  one  or  two  cases  representing  different  sections  of 
the  "works;  suppose,  for  instance,  that  a  firm  requires  rib- 
makers  for  the  Avro  airplane.  These  are  taken  in  and 
placed  upon  'rib-making  for  that  type  of  airplane,  actually 
producing  ribs  which  are  used  upon  productive  work,  and  in 
these  cases,  with  an  intensive  course  of  some  six  weeks,  it 
is  possible  to  train  a  girl  who  will  do  rib-making  as  quickly 
as  anyone  with  years  of  general  experience.  Another  firm 
may  require  capstan  operators  to  work  on,  say,  a  Herbert  No. 
4  lathe.  If  it  is  possible  for  the  instructional  factory  to 
accept  a  subcontract  on  this  particular  job,  that  contract  is 
obtained,  girls  are  put  to  work  upon  it,  and  the  process  is 
then  one  of  some  four  or  five  weeks'  duration  in  order  to 
impart  the  necessary  mechanical  dexterity  and  aptitude.  In 
such  a  case  as  this,  the  instructional  factory  would  first 
inquire  whether  the  operator  would  be  required  to  set  or 
grind  her  own  tools.  If  she  were,  instruction  in  this  would 
be  given;  if  not,  no  time  would  be  wasted  on  it. 

Lengrth  of  Time  for  Training 

It  cannot  be  too  strongly  emphasized  that  while  it  would 
be  well  to  teach  certain  operations,  in  general,  such  labor 


is  produced  if  he  or  she  has  had  three  or  four  months  pre- 
liminary training  actually  upon  the  machines  producing 
similar  parts  to  those  to  be  inspected,  because  in  this  way 
a  better  appreciation  is  gained  of  what  definite  limits*  really 
mean.  For  some  time  it  has  been  made  a  rule  in  the  factory 
that  raw  trainees  were  not  to  be  placed  in  the  inspection 
department,  and  in  all  cases  transfers  were  made  from 
other  departments  of  the  works.  In  the  case  of  airplane  en- 
gine testers  it  has  been  found  essential  to  give  recruits  first 
of  all  some  idea  of  mechanical  fitting  and  assembling.  The 
mere  method  of  testing  an  airplane  engine  can  be  acquired 
by  any  reasonably  intelligent  person  in  a  couple  of  days,  but 
to  make  an  efficient  tester,  it  is  necessary  that  the  trainee 
have  some  understanding  of  what  work  he  is  really  trying 
to  make  the  engine  perform. 

Work  for  which  Women  are  Adapted 

It  will  thus  be  seen  that  it  is  almost  impossible  to  give 
any  general  idea  as  to  the  length  of  time  spent  in  a  course 
of  training.  It  necessarily  varies,  as  already  stated,  and  de- 
pends upon  the  type  of  operator  and  the  work  required;  it 
may  extend  over  a  period  of  four  to  six  weeks,  or,  on  the 
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other  hand,  to  train  a  really  good  gage-maker,  it  may  extend 
over  fifteen  months.  With  regard  to  the  experience  obtained 
at  the  factory  in  training  for  this  work,  one  of  the  most  as- 
tonishing successes  has  been  the  dexterity  and  ability  shown 
by  women  in  the  various  processes  required  for  gage-making. 
A  little  consideration  will  show  that  the  great  patience  re- 
quired to  make  gages  to  within  0.0001  inch  is  essentially  the 
sort  of  thing  for  which  women,  with  their  love  of  fine  needle- 
work, would  easily  become  accustomed.  It  was  exceedingly 
difficult  in  the  early  days  to  persuade  engineers  that  this  was 
possible,  and  in  many  cases  it  was  only  after  they  had 
themselves  had  an  opportunity  of  seeing  the  work  in  prog- 
ress, that  they  became  convinced  and  willing  to  give  the  girls 
a  trial  on  such  work.  Now,  of  course,  it  has  been  abundantly 
proved  that  girls  make  most  excellent  gage-makers,  and  we 
have  not  the  slightest  difficulty  in  placing  as  many  trainees 
of  this  kind  as  we  can  produce. 

Machine  operating  did  not  present  such  serious  difficulty, 
as   in  the  Birmingham  area,   particularly,   it  has  been   the 


The  general  experience  of  those  in  charge  of  the  factory 
has  led  them  to  the  conclusion  that  in  almost  all  branches  of 
engineering  work,  it  is  possible,  by  a  careful  system  of 
training  along  selected  lines,  to  produce  operators  who  can 
do  their  particular  work  as  well  as  a  mechanic  who  has 
given  many  years  to  his  training.  There  are,  however,  shops 
which  undertake  specialized  work  of  an  entirely  non-uniform 
character,  for  which  it  is  exceedingly  difficult  to  train  work- 
ers satisfactorily.  Here,  of  course,  is  a  case  where  what  is 
required  is  experience,  and  that  cannot  be  given  in  an 
intensive  course  numbered  only  by  weeks;  but  apart  from 
this  class  of  shop,  in  all  other  directions  the  instructional 
factory  system  of  training  has  produced  operators  who  are 
giving  entire  satisfaction,  and  who  have,  in  many  cases, 
even  exceeded  the  output  of  the  more  highly  skilled  operator, 
paradoxical   though   this  may   seem   at  first   sight. 

The  organization  of  the  works  is  in  all  senses  parallel  with 
that  of  an  ordinary  engineering  firm  in  so  far  as  costing  and 
quoting,    as    well    as   engaging,    and    if    necessary    rejecting, 


Fig.  5.     Trainees  at 

custom  to  employ  women  upon  automatic  machines  for  such 
processes  as  screw  making  and  others  of  similar  nature.  The 
same  difficulty  was  encountered,  however,  on  the  question  of 
airplane  woodworkers,  and  at  the  present  time  we  are  at- 
tempting to  convince  the  firms  concerned  that  it  is  quite 
possible  for  women  to  undertake  entirely  the  assembling  of 
wing  components. 

Selective  Training 

One  definite  advantage  found  in  the  comprehensive  charac- 
ter of  the  factory  organization  is  the  fact  that  if  the  initial 
occupation  into  which  a  trainee  is  placed  is  not  altogether 
suitable,  it  is  often  possible,  by  a  transfer  from  one  depart- 
ment to  another,  to  find  a  sphere  of  work  in  which  much 
better  service  cart  be  given.  Thus,  a  trainee  may  come  in  to 
the  factory  desirous  of  taking  up  center  lathe  turning.  She 
may,  after  a  fortnight's  trial,  be  found  to  be  quite  unsuitable 
for  this  type  of  work,  yet,  upon  transfer,  she  may  do  quite 
well  at  such  work  as  sheet-metal  components  for  aircraft. 
Or  again,  a  girl  may  find  conditions  in  the  actual  engineering 
shops  unsuitable  for  her  general  health,  whereas  she  would 
make  a  success  in  some  department  such  as  the  drawing- 
room  or  inspection  room. 


Work  in  Drawing-room 

labor  are  concerned.  Before  a  trainee  can  be  fully  enrolled 
and  given  a  maintenance  allowance,  he  must  satisfy  the 
medical  officer  attached  to  the  factory  that  he  is  physically 
capable  of  undertaking  the  type  of  work  suggested.  This 
means  in  most  cases  a  fairly  thorough  medical  examination, 
and  often  a  candidate  is  rejected  at  this  stage.  He  is  then 
given  a  week's  further  probationary  period,  during  which 
he  is  closely  watched  by  the  superintendent  of  the  department 
in  which  he  is  placed,  and  if  at  the  end  of  that  time  the 
superintendent  is  not  satisfied  with  the  application  to  work, 
or  the  ability  to  learn,  he  is  either  rejected  or  given  a  trial 
in  some  other  department. 

Maintenance  Allowance 

At  this  stage,  a  maintenance  allowance  is  given,  commen- 
cing at  the  rate  of  7V.  pence  p^-r  hour  in  the  case  of  men,  and 
41-..  pence  per  hour  in  the  case  of  women,  rising  in  the  two 
cases  to  a  maximum  of  2  pounds  and  25  shillings,  respectively, 
or  9  pence  per  hour  for  men,  and  6%  pence  per  hour  for 
women,  covering  a  working  week  of  52%  hours.  The  in- 
crease from  the  beginning  rate  to  the  maximum  is  then  a 
matter  of  recommendation  by  the  shop  superintendent  to 
the  works  superintendent.     These  increases  of  payment  are 
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most  carefully  oheoked,  and  only  given  when  the  tnanagi 
ment  is  convinced  thai   the  trainees  are  really  endeavoring 
to   make  satisfactory   progress.     The  allowance  is  regarded 
strictly  in  the  light  of  maintenance,  and  aol  as  wage*,  yel 

apart    l'rom    the    fad    that    it    can    never    reach    the    standard 
•union   rate  tor  the  district,  It  is  treated  upon  a  time  basis. 

Fines  Imposed  for  Breaches  of  Regulations 

Finos  are  deducted  for  breaches  of  regulations,  such  as 
smoking  in  parts  of  the  works  or  habitual  lateness.  All 
trainees  are  required  to  punch  a  time-clock  at  7:30,  1:30,  and 
again  at  6  P.  M.  The  usual  deductions  are  made  if  a 
trainee  La  later  than  two  minutes,  and  should  this  occur  on 
several  successive  mornings,  attention  is  sharply  drawn  to 
the  fact.  If  it  should  occur  again,  a  fine  is  deducted  and. the 
trainee  told  that  dismissal  will  follow  unless  a  marked  im- 
provement takes  place.  In  this  way  factory  conditions  are 
reproduced  as  far  as  possible,  and  the  trainee  made  to  feel 
that  he  or  she  is  employed  upon  serious  work,  and  not 
merely  having  a  leisurely  scholastic  course.  Up  to  the 
present  time  it  has  not  been  found  advisable  to  adopt  a 
piece-work  bonus  system,  although,  in  the  opinion  of  the 
author,  there  are  many  advantages  which  would  accrue 
from  such  a  trial.  It  is  argued  that  payment  on  piece-work 
would   reduce    the   efficiency   of   the   teaching,   but,   on   the 


Three  hotels  are  maintained  at  present,  two  for  women  and 
one  for  men,  and  a  social  club  has  been  erected  and  equipped 
in  conjunction  with  the  factory  buildings,  where  it  adjoins 
the  canteen.  The  latter  provides  dally  from  one  hundred  and 
fifty  to  two  hundred  dinners,  and  is  used  for  afternoon  tea, 
which  is  given  to  all  trainees  during  a  twenty  minutes'  break 
in  the  course  of  each  afternoon.  The  club  room,  containing  a 
billiard  table  and  a  piano,  is  open  each  evening  until  9:30, 
and  the  proximity  of  the  canteen  makes  it  possible  for  re- 
freshments to  be  obtained  throughout  the  evening.  A  rest 
room  is  provided  in  the  works,  and  this  is  open  each  night 
as  a  writing  and  reading  room.  A  surgery  is  also  equipped 
with  modern  appliances  for  dealing  with  all  but  the  most 
serious  cases.  As  might  be  expected,  the  number  of  minor 
accidents  is  fairly  large,  since  many  of  the  trainees  have  not 
previously  had  experience  with  engineering  tools.  By  prompt 
daily  attention,  however,  by  a  competent  woman  supervisor 
and  staff,  the  resultant  injuries  are  made  very  small. 

Each  trainee  automatically  upon  enrollment  in  the  fac- 
tory becomes  a  member  of  the  social  union.  A  deduction  of  2 
pence  per  week  is  made  from  the  maintenance  allowance. 
This  provides  the  working  funds  of  the  union,  and  enables 
the  committee  to  purchase  representative  newspapers  and 
periodicals,  as  well  as  to  maintain  a  billiard  marker  in 
charge  of  the  table.     The  social  union  is  controlled  by  an 


Fig.    6.     Corner   of    Surgery,    showing    Provision    made    for   Treatment 
of  Injuries 

other  hand,  it  would  certainly  have  a  stimulating  effect  upon 
the  trainees'  desire  to  learn  quickly. 

Discharged  and  Disabled  Soldiers 

At  the  present  time  the  men  recruits  are  practically  all 
discharged  and  disabled  soldiers.  In  England  there  is  now 
little  difficulty  for  any  discharged  man,  who  before  joining 
the  colors  occupied  a  responsible  position,  to  go  back  to  that 
position,  but  in  some  cases,  by  reason  of  the  man's  physical 
disabilities,  it  is  impossible  for  him  to  do  so.  In  such  cases, 
the  instructional  factory  offers  the  possibility  of  retraining 
and  placing  in  a  new  walk  of  life,  with  the  ability  to  earn  a 
living  wage  in  another  capacity.  Our  experience  in  this 
direction  so  far  has  been  of  a  mixed  character,  and  could 
scarcely  adequately  be  dealt  with  in  a  short  article.  There 
are  many  reasons  why  the  type  of  candidate  now  coming 
forward  is  not  in  the  main  suitable  for  training  in  practical 
engineering,  chief  among  which  is,  as  already  stated,  that  a 
man  in  a  good  class  of  work  before  the  war  has  little  diffi- 
culty in  obtaining  similar  employment  upon  his  discharge.' 

Welfare  Work 

The  aggregation  of  some  four  or  five  hundred  trainees 
gathered  from  a  large  area  into  one  town  necessarily  calls  for 
considerable  social  and  moral  welfare  work.  In  this  respect 
the   instructional   factory   has   developed   a   special   branch. 


Fig.  7.    Works  Club  Room  for  Trainees,  -which  is  maintained  as  Part 
of   the   Welfare  Work 

executive  committee  jointly  representing  the  management 
of  the  factory  and  the  trainees  themselves;  and  from  this 
committee  are  formed  subcommittees  which  deal  with  the 
various  activities  of  the  union,  such  as  the  house  committee 
controlling  the  club  rooms,  and  the  sports  committee  direct- 
ing the  athletic  side  of  the  union.  Abundant  facilities  for 
sport  are  provided  in  the  grounds  attached  to  one  of  the 
hotels,  where  tennis,  croquet,  and  bowls  form  a  common 
source  of  amusement.  The  hotels  themselves  can  be  run 
upon  a  very  satisfactory  basis  at  an  inclusive  charge  of  1 
pound  per  week  in  the  case  of  women,  and  25  shillings  in  the 
case  of  men,  and  the  canteen  is  now  self-supporting. 

Placing-  of  Trainees 

While  every  effort  is  made  to  make  the  stay  of  the  trainee 
at  the  factory  as  pleasant  and  instructive  as  possible,  the 
relatively  low  rate  of  maintenance  allowance  makes  it  im- 
perative that  all  trainees  should  have  ever  before  them  the 
necessity  of  securing  suitable  employment  at  the  earliest 
possible  date.  The  management  of  the  factory  practically 
guarantees  that  every  trainee  shall  be  found  a  suitable  job 
before  he  is  discharged,  and  up  to  the  present  there  has 
been  no  difficulty  in  keeping  such  a  promise.  On  the  whole, 
the  secret  of  success  is  contained  in  what  might  be  regarded 
as  "repeat  orders,"  and  at  present  the  demands  for  trained 
labor  from  the  instructional  factory  exceeds  the  supply. 
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MACHINING  BASE  PLUG  FOR  9.2-INCH  HIGH-EXPLOSIVE 

HOWITZER  SHELLS 
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Fig.    1.     Base    Plug   for   9.2-inch   High-explosive    Howitzer   Shell 

THE  base  ends  of  small  shells  are  forged  solid,  but 
some  of  the  larger  sizes  (such  as  the  9.2-inch  high- 
explosive  howitzer  shell)  are  forged  with  the  base  ends 
open,  and  these  ends  are  afterward  closed  by  screwing  in 
adapters  or  base  plugs.  The  solid  end,  or  the  one  that  is 
integral  with  the  shell  forging,  is  desirable,  but  the  increased 
expense  of  forging  and  machining  large  shells  having  closed 
ends  is  one  reason  why  the  open-end  forgings  are  used  in 
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Fig.   2.     (A)    Gage  for  Length  of  Body.      (B)    Limit   Snap   Gage   for 
Body   Diameter 

preference.  One  of  the  important  features  connected  with 
the  manufacture  of  these  large  shells  is  machining  and 
assembling  the  base  plug  which  must  fit  tightly  into  the 
base  and  hermetically  seal  it.'  If  the  shell  base  were  not 
absolutely  tight,  the  propelling  charge  might  cause  the 
charge  in  the  shell  itself  to  explode  at  the  instant  of  firing. 
In  the  September  number  of  Machinery,  the  successive  opera- 
tions and  gaging  equipment  for  producing  9.2-inch  howitzer 
shells  were  described,  and  in  this  article  the  work  on  the 
base  plug  is  explained.  This  plug  is  illustrated  in  Fig.  1, 
which  shows  the  limits  or  tolerances  allowed. 

First  Operation—  Rough-turning-  and  Facing-  Body 
Three  Lodge  &  Shipley  24-inch  engine  lathes  are  used  for 
this  operation,  and  the  base  plug  is  held  by  its  flange  in  a 

'Address:     2145  California  St.   N.  W.,   Washington.    D.   C. 


three-jaw  universal  chuck.    Gage  A,  Fig.  2,  is  for  the  length 
of  the  body,  and  the  limit  snap  gage  B  for  the  body  diameter. 

Second  Operation-  Roug-h-turning-  Face  and  Flange 

Four  Lodge  &  Shipley  24-inch  engine  lathes  are  used,  and 
the  base  plug  is  held  by  its  body  in  a  three-Jaw  universal 
chuck.  Gage  A,  Fig.  3,  is  for  the  width  of  the  flange,  and 
the  limit  snap  gage  B  is  for  the  flange  diameter. 

Third  Operation— Drilling  Two  Holes 

The  base  plug  is  held  in  a  box  jig  with  its  flange  upward, 
and  the  holes  are  drilled  with  a  35/64-inch  drill  In  a 
Champion  drilling  machine.  These  holes  are  subsequently 
used  for  screwing  the  base  plug  into  the  shell  base.     The 
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Fig.   3.     (A)    Gage  for  Width  of  Flange.      (B)   Limit  Snap   Gage  for 
Flange    Diameter 

plug  after  the  third  operation  is  shown  at  A,  Fig.  4.  The 
working  gage  for  the  maximum  and  minimum  depth  of  the 
drilled  holes  is  shown  at  B. 

Fourth  Operation— Tapping  Two  Holes 
The  base  plug  is  held  with  its  flange  upward  in  a  special 
vise,  and  a  5/8-inch  U.  S.  standard  tap  is  used.    The  machine 
is  a  Barnes   drilling  machine,   and   the   tap   is   held   in   an 
Errington  automatic  reversing  attachment. 
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Fig.    4.     Base    Plug   after   Third   and    Fifth   Operations,    and    Gages   used 
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Fifth  Operation— Rough-turning  Flange.  Body,  and  Pilot 

The  baae  plug  Is  held  by  the  two  tapped  holes  Jn  Its  flange 
on  a  special  faceplate,  and  four  Fairbanks  20-lnch  engine 
ladies  are  used.  Working  gages  are  shown  at  D,  E,  and  F, 
In  Fig.  4.  Qage  D  Is  for  the  flange,  gage  E  for  the  body, 
and  gage  F  for  the  pilot.  The  plug  after  the  fifth  operation 
is  shown  at  C. 

Sixth  Operation    Milling  Thread 

Holden-Morgan  thread  milling  machines  are  used  for  this 
operation,  and  the  base  plug  Is  held  by  the  two  tapped  holes 
in  its  flange.  The  machines  are  of  the  multiple-cutter  type 
and  complete  the  thread  in  practically  one  revolution  of  the 
work.  A  7-inch  micrometer  is  used  for  testing  the  size.  The 
plug  after  the  sixth  operation  is  shown  at  A,  Fig.  6. 

Seventh  Operation— Redrllling  Wrench  Holes 

The  threads  in  the  tapped  holes  are  next  removed  by 
enlarging  the  holes  with  a  3/4-inch  drill.  These  holes  were 
tapped  previously  for  holding  the  plug,  as  mentioned  in 
connection  with  the  preceding  operations.  The  plugs  are 
held  with  the  flange  upward  in  a  box  Jig,  and  two  Reed- 
Prentice  drilling  machines  are  used.  No  gages  are  required. 
The  plug  after  the  seventh  operation  is  shown  at  B,  Fig.  5. 

Eighth  Operation— Finish-turning  Recess 
The  recess  next  to  the  flange  is  turned  in  a  Lodge  &  Shipley 
24-inch  engine  lathe,  and  the  base  plug  is  held  by  its  body 
in  a  three-jaw  universal  chuck.  The  jaws  are  threaded  to 
match  the  threads  on  the  plug  body.  This  recess  is  shown 
at  C,  Fig.  5,  and  gage  D  is  used  for  testing  the  width 
and    depth. 

Ninth  Operation— Finish-turning1  Pilot  and  Flange 

A  24-inch  Lodge  &  Shipley  engine  lathe  is  used,  and  the 
base  plug  is  held  by  its  body  in  a  three-jaw  universal  chuck, 
the  jaws  being  threaded  to  match  the  plug  thread.  The 
plug  after  the  ninth  operation  is  illustrated  at  E,  Fig.  5. 
The  working  gages  are  shown  at  F  and  G.  Limit  gage  F 
is  for  the  flange  diameter,  and  gage  G  for  the  diameter  of 
the  pilot. 

Tenth  Operation— Finish-facing  Pilot  to  Length 

The  base  plug  is  held  by  its  flange  in  a  three-jaw  universal 
chuck.  Two  24-inch  Lodge  &  Shipley  engine  lathes  are  used. 
The  working  gage  A,  Fig.  6,  is  for  the  length  of  the  pilot, 
the  plug  being  finished  as  shown  at  B. 
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Fig.  5.    Base  Plug  after  Sixth,  Seventh,  Eighth,  and  Ninth  Operations — 

Gage  for  Width   and  Depth   of   Recess   and   Limit   Snap 

Gages   for   Flange   and   Pilot   Diameters 


Fig.  6.    Base  Plug  after  Tenth  Operation  and  Inspection  Gages 

Eleventh  Operation— Burring  Threads  and  Inspecting 

After  the  removal  of  any  burrs  that  may  have  formed,  the 

plugs  are  inspected  by  using  the  following  gages:    Limit  snap 

gage   C,   Fig.   6,  for  the  diameter  of  the  pilot;    limit  snap 

gage  D  for  the  diameter  of  the  flange;   limit  snap  gage  E 

for  the  diameter  of  the  body;  gage  G  for  the  length  of  the 

thread;  and  gage  F  for  the  radius  of  the  flange. 

*     *     * 

PENSION    SYSTEM  OF  A  LARGE  MANUFACTUR- 
ING PLANT 

Some  interesting  facts  in  regard  to  the  continuity  of 
service  of  the  employes  of  the  General  Electric  Co.  at  Sche- 
nectady, N.  Y.,  are  given  in  an  article  by  Charles  M.  Ripley 
appearing  in  a  recent  number  of  the  General  Electric  Review. 
The  records  show  that  half  of  the  total  number  of  men  at 
this  plant  have  been  steadily  employed  five  years  or  longer. 
One  out  of  every  five  has  been  employed  ten  years  or  longer, 
and  one  out  of  every  thirty-four  has  been  employed  steadily 
twenty-five  years  or  longer.  Thus  the  660  members  of  the 
Schenectady  Quarter  Century  Club  have  served  a  total  of 
19,000  years;  that  is,  their  total  years  of  service  if  repre- 
sented by  the  life  of  one  man,  would  amount  to  19,000  years. 
Out  of  a  total  of  17,099  employes,  twenty-six  have  served  thir- 
ty-three years;  fourteen,  thirty-five  years;  and  one,  thirty- 
nine  years. 

The  pension  system  of  this  company  provides  that  all 
workers  who  have  had  twenty-five  years'  continuous  service 
may  be  retired  with  a  pension  which  continues  until  death. 
According  to  a  strict  interpretation  of  the  pension  rules,  men 
must  be  retired  at  the  age  of  seventy,  and  women  at  the  age 
of  sixty,  unless  special  arrangements  have  been  made  with 
the  pension  board.  The  pension  is  based  upon  the  average 
annual  wages  for  ten  years  prior  to  retirement,  and  also  the 
total  number  of  years  of  continuous  service. 

The  exact  method  of  figuring  the  pension  is  as  follows: 
The  average  annual  wages  for  ten  years  prior  to  retirement, 
multiplied  by  the  number  of  years  in  service,  multiplied  by 
1^  per  cent.  For  example,  for  one  whose  service  has  been 
continuous  for  thirty  years  and  whose  average  earnings  for 
the  last  ten  years  have  been  $2500  per  annum,  the  annual 
pension  upon  retirement  would  be  $1125.  Such  an  employe, 
retiring  at  the  age  of  seventy  and  living  to  the  age  of 
eighty,  would  receive  a  total  sum  in  pensions  of  $11,250  ac- 
cording to  the  schedule  in  force  at  the  present  time. 
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Advantages  and  Construction  of  Various  Types 
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THE  advantages  of  multiple-spindle  drilling  machines 
are  obvious  when  large  quantities  of  similar  work  must 
be  done,  but  there  is  also  much  work  that  can  be  done 
by  means  of  multiple-spindle  drill  heads  attached  to  the 
ordinary  drilling  machine.  These  heads  may  have  fixed  cen- 
ters, thus  being  suitable  for  one  particular  job  of  which  a 
large  quantity  is  to  be  made,  or  they  may  be  made  adjustable 
for  general  jobbing  purposes  within  the  range  or  center 
adjustment  of  the  tool.  In  some  cases  it  is  profitable  to  make 
a  special  drill  head  and  a  jig  to  be  used  together;  then  the 
two  tools  are  always  ready  for  use  and  the  same  job  may  be 
performed  economically  at  intervals  as  required.  The  use 
of  a  multiple-spindle  drilling  head  reduces  the  time  necessary 
for  drilling  inversely  as  the  number  of  spindles  is  increased. 
All  of  these  heads  may  be  used  on  either  the  radial  or  plain 
type  of  drilling  machine,  and  where  made  of  small  capacity 
they  are  sometimes  used  for  sensitive  drilling;  it  might  be 
well  to  note  that  heads  for  sensitive  drilling  machines  are 
quite  often  rugged  enough  when  made  with  aluminum  bodies. 
One  type  of  drill  head  that  is  in  quite  general  use  is 
shown  in  Fig.  1;  it  is  most  useful  for  general  utility  pur- 
poses. This  head  is  attached  to  the  drilling  machine  by 
means  of  a  sleeve  A  and  drives  four  drills  B  through  spur 
gears  which  are  enclosed  in  the  case  C.  These  spindles  are 
adjustable  as  regards  center  distance.  The  method  of  ad- 
justing them  is  shown  in  Fig.  3.    These  heads  are  frequently 


referred  to  as  auxiliary  heads,  inasmuch  as  they  can  be  used 
for  general  jobbing  purposes  and  need  not  be  made  with  the 
idea  of  applying  them  to  any  particular  job. 

Drill  Speeder 

Closely  allied  with  these  multiple-spindle  heads  is  a  drill- 
ing tool  known  as  a  "drill  speeder."  In  general  appearance 
it  is  not  unlike  a  multiple-spindle  drill  head,  but  instead  of 
drilling  more  than  one  hole,  It  is  simply  made  to  accom- 
modate one  small  drill.  When  this  tool  is  attached  to  an 
ordinary  drilling  machine,  the  small  drill  is  given  two  or 
three  times  the  speed  of  the  drilling  machine  spindle.  It  is 
held  in  the  drilling  machine  spindle  in  the  usual  manner  by 
means  of  the  driving  shank,  and  a  lever  that  comes  into 
contact  with  the  uprights  on  the  machine  prevents  the  case 
from  turning.  This  tool  is  especially  useful  when  drilling 
large  work  containing  small  holes,  as  by  this  means  correct 
drilling  speeds  for  small  drills  can  be  obtained  on  a  large 
machine;  or,  after  drilling  a  large  hole,  a  small  hole  may 
be  drilled  by  simply  changing  from  a  large  drill  to  this  tool. 
Incidentally,  considerable  wear  and  tear  on  the  machine 
through  high  speeds  is  avoided. 

Straight-line  Drill  Heads 

A  type  of  drill  head  that  may  be  used  for  drilling  a  num- 
ber of  holes  in  a  straight  line  is  shown  in  Fig.  2.    The  head 


Fif.   1.     Four-gplndle  Adjustable  Drill  Head 


Tig.  2.    Adjustable  Straight-line  Drill  Head;  Spiral-rear  Drive 
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Fig.  3.    Construction  of  Drill  Head  shown  in  Fig.   1 

shown  has  five  spindles.  The  four  spindles  B  are  similar 
in  construction,  while  the  one  at  C  is  slightly  different.  This 
drill  head  has  an  adapter  sleeve  A  for  attaching  to  the  quill 
of  the  drilling  machine.  In  operation,  the  spindle  of  the 
drill  press  drives  the  center  spindle  of  the  head,  which  is 
provided  with  a  spiral  gear  that  is  not  visible  in  the  illus- 
tration. This  spiral  gear  drives  the  long  spiral  gear  D  that, 
in  turn,  drives  gears  on  the  auxiliary  spindles  on  each  side 
of  the  center  spindle.  Ball  bearings  E  on  the  four  auxiliary 
spindles  B  take  the  thrust  of  the  drill.  The  auxiliary  spin- 
dles B  are  adjustable  as  regards  center  distance,  so  that  any 
number  of  spindles  in  a  straight  line,  within  the  capacity  of 
the  tool,  may  be  used,  for  the  spiral  gear  drive  is  not  de- 
pendent on  fixed  centers,  as  are  some  other  types  of  gear- 
driven,  straight-line  heads. 

A  straight-line,  multiple-spindle  drill  head  that  has  ten 
spindles  and  a  spur  gear  drive  is  illustrated  in  Pig.  4.  The 
gear  arrangement  is  somewhat  elaborate,  but  this  is  a  very 
efficient  head.     Like  the  preceding  drill  head,  it  is  attached 
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to  the  (|iiill  of  the  machine  by  means  of  a  sleeve.  The  taper 
shank  I,  Ills  Into  the  spindle  of  the  machine  in  the  usual 
manner,  and  thus  drives  the  center  gear  A  which,  in  turn, 
drives  two  idler  gears  B.  These  two  gears  drive  two  spin- 
dles C  on  each  side  of  the  center.  They  also  drive  the  three 
gears  D,  which,  through  gears  E,  drive  the  six  drill  spin- 
dles F.  This  gearing  is  enclosed  by  a  case  G,  and  bearings 
are  provided  for  the  spindles  in  the  three  plates  H.  The  drill 
chucks  may  be  screwed  onto  the  end  of  the  spindles  or  they 
may  be  made  solid  with  them,  depending  on  the  size  of  the 
gears  and  the  convenience  of  assembling.  Heads  on  the 
same  general  principle  can,  of  course,  be  made  for  either  a 
greater  or  smaller  number  of  drill  spindles,  care  being  taken 
when  arranging  the  gears  to  have  all  the  spindles  revolve  in 
the  same  direction.  This  sometimes  necessitates  the  use  of 
extra  gears.  Unless  this  care  is  exercised,  right-  and  left- 
hand  drills  will  have  to  be  used,  with  the  attendant  confusion. 

Internal  Construction  of  Straight-line  Drill  Heads 

To  illustrate  the  internal  construction,  two  sectional  views 
of  heads  of  this  type  are  shown  in  Pigs.  5  and  6;  the  one 
shown  in  Fig.  5  is  for  drill  spindles  arranged  as  in  Fig.  4, 
and  is  known  as  a  three-plate  construction.  The  head  shown 
in  Fig.  6  is  a  two-plate  construction  that  may  sometimes  be 
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Fig.   4.     Ten-spindle,    Straight-line,    Gear-driven  Drill  Head 


Fig.  5.    One  Type  of  Plate  Construction  and  Gear  Drive 

used  to  advantage  when  the  center  distance  of  the  spindles 
is  not  relatively  short. 

In  the  three-plate  construction  shown  in  Fig.  5,  the  plates  A 
are  made  of  steel  or  cast  iron;  they  are  separated  by  spacers 
or  supports  B  and  carry  bronze  bushings  or  ball  bearings  C. 
The  sleeve,  which  is  not  shown,  by  means  of  which  the  head 
is  attached  to  the  drilling  machine,  is  bolted  to  the  upper 
plate  A,  and  the  driving  shank  fits  the  spindle  of  the  drilling 
machine,  having  a  large  gear  D  on  the  lower  end.  This 
drives  the  idler  gear  E,  which,  in  turn,  drives  the  two  spin- 
dle gears  F.  The  driving  shank,  with  a  gear  mounted  on  it, 
has  two  bearings,  one  in  the  upper  and  the  other  in  the 
middle  plate;  the  drill  spindles  also  have  two  bearings,  one 
in  the  middle  plate  and  one  in  the  lower.  To  complete  the 
drill  spindle  construction,  suitable  chucks  G  and  thrust  wash- 
ers or  collars  H  are  provided.  It  is  immaterial  whether  the 
chucks  are  screwed  in  place  or  are  held  by  screws  to  the  drill 
spindles;  it  is  also  immaterial  to  the  operation  of  the  head 
whether  the  chucks  are  special  or  whether  they  are  some 
one  of  the  many  commercial  drill  chucks  on  the  market.  To 
hold  the  plates  A  and  the  spacers  B  in  place,  or,  in  fact,  to 
hold  the  entire  drill  head  together,  suitable  screws  J  and 
nuts  L  are  used.  A  collar  E  pinned  to  the  driving  shank 
completes  the  construction.    Although  only  two  spindles  are 
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shown  in  this  illustration,  a  number  of  spindles  may  be 
similarly  arranged. 

In  the  construction  shown  in  Fig.  6,  it  is  only  necessary 
to  have  two  plates  A,  on  account  of  the  spindles  being  spaced 
some  distance  apart.  A  bearing  for  the  spindles  B,  the  idler 
gears  0,  and  the  driving  shank  may  be  conveniently  obtained 
in  these,  as  none  of  the  gears  overlap  and  thus  prevent  the 
studs  or  shanks  running  through  the  plates.  In  the  three- 
plate  construction,  Fig.  5,  the  spindles  G  cannot  extend  into 
the  upper  plate  A,  as  they  would  then  have  to  pass  through 
the  gear  D,  which,  of  course,  could  not  be  done.  In  the  two- 
plate  construction,  however,  the  idler  gears  C  and  the  spin- 
dles are  at  one  side  of  the  gear  E  attached  to  the  driving 
shank. 

A  drill  head  containing  twelve  spindles  of  fixed  center  dis- 
tance, spirally  driven  in  a  similar  manner  to  those  shown 
in  Fig.  2,  is  shown  in  Fig.  10.  This  head  operates  in  the 
same  manner  as  that  in  Fig.  2,  the  only  difference  being 
that  the  spindles  are  fixed  and  the  body  containing  the  spin- 
dles is,  therefore,  provided  with  no  adjustment  features. 

Construction  of  Auxiliary  Drill  Heads 

The  construction  of  the  adjustable  drill  head  shown  in 
Fig.  1  is  illustrated  in  Fig.  3.     In  this  type  of  head  each 
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Fig.   6.     Another  Type  of  Construction   Similar  to  that  shown   in  Fig.   6 

spindle  and  driving  member  is  a  complete  unit,  and  as  many 
of  these  units  or  clusters  as  can  be  mounted  in  the  head  can 
be  used.  Each  cluster  is  held  to  the  body  of  the  drill  head 
by  a  bolt  and  is  adjustable  around  this  bolt  as  a  center. 
The  drill  head  is  attached  to  the  drilling  machine  by  means 
of  the  sleeve  A.  The  driving  shank,  which  fits  into  the 
tapered  hole  of  the  machine  spindle  is  shown  inside  of  this 
sleeve,  and  a  large  gear  B  is  keyed  in  place  on  the  end. 
This  large  gear  meshes  with  an  idler  gear  C  that,  in  turn, 
meshes  with  a  gear  D  on  the  upper  end  of  the  drill  spin- 
dle E.  This  spindle  E  is  held  in  a  spindle  carrier  F,  in 
which  a  bushing  G  is  placed.  Idler  gear  C  rotates  on  this 
bushing.  The  pivot  stud  H  runs  through  this  bushing  and 
through  two  bushings  J  and  K.  When  assembling,  all  of 
these  parts  are  held  on  one  carrier  by  means  of  the  nut  and 
washer  L.  This  complete  unit  may  then  be  adjusted  radially 
around  the  center  spindle  on  the  radius  X,  and  as  the  drill 
spindle  also  revolves  on  the  radius  Y  around  the  stud  H, 
a  hole  in  any  position  within  the  range  of  the  tool  may  be 
drilled.  By  having  a  number  of  elongated  slots  in  the  body 
of  this  drill  head  and  a  number  of  auxiliary  spindle  units, 
several  spindles  may  be  used  at  one  time.  The  body  of  these 
cluster  type  drill  heads  is  sometimes  made  in  two  parts, 
which  are  known  as  outer  and  inner  rings.    This  eliminates 
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Fig.    7.     Method   of   mounting   Spiral- 
drive,   Fixed-center  Drill  Head 


Fig.  8.    Method  of  mounting  Drill 
Head  shown  in  Fig.  13 


the  elongated  slots  and  makes  a  slightly  more  flexible  tool 
as  regards  the  number  of  auxiliary  spindle  units  that  may 
be  placed  in  the  body,  as  the  number  of  spindles  is  thereby 
not  dependent  upon  the  number  of  elongated  slots  cut  in  the 
head.  The  center  spindle  can  also  be  made  to  hold  a  drill, 
so  that  work  having  a  center  hole  and  a  number  of  holes 
around  it  may  be  completely  drilled.  The  two-spindle  head 
shown  in  Fig.  12  has  one  fixed  and  one  adjustable  center  A, 
the  latter  being  held  in  position  by  the  bolt  B. 

Two-spindle  Drill  Head  with  Chucks  on  End  of  Spindle 
A  two-spindle  drill  head  having  chucks  mounted  on  the 
ends  of  the  spindles  is  shown  in  Fig.  11.  This  is  adjustable 
as  regards  center  distance,  and  the  bolts  A  clamp  the  spin- 
dle when  it  is  adjusted  to  the  correct  center  distance.  Thrust 
ball  bearings  B  are  used  with  this  head,  and  the  chucks  are 
fitted  to  the  ends  of  the  spindles  in  the  usual  manner.  This 
head  is  held  to  the  quill  of  the  machine  by  a  sleeve. 

Fig.  7  shows  the  principle  involved  in  mounting  the  head 
on  a  spindle  quill  of  the  drilling  machine.  Although  this  con- 
struction  differs   somewhat   from   the   heads   shown   in   the 
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Fig.  9.    General  Construction  of  Cluster  Type  Drill  Head 
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Fig.   10.    Twelve-spindle,  Fixed-center  Drill  Head 

preceding  illustrations,  inasmuch  as  the  others  have  cast-iron 
sleeves  that  entirely  enclose  the  end  of  the  quill,  the  prin- 
ciple is  the  same.  The  yoke  A  is  clamped  to  the  quill  of  the 
drilling  machine  by  means  of  a  bolt  B.  The  driving  shank  C 
in  the  drilling  machine  spindle  drives  the  gears  in  the  head, 
thus  causing  the  various  drill  spindles  to  revolve.  The  drill 
head  is  held  to  the  yoke  A  by  means  of  the  tie-rod  D,  which 
is  locked  by  the  check-nuts  E.  The  drill  head,  therefore,  is 
suspended  on  the  quill  of  the  drilling  machine;  if  the  head 
should  be  heavy,  two  or  more  tie-rods  should  be  used.  The 
completely  enclosed  models  are,  of  course,  somewhat  stiffer 
than  these,  and  look  a  little  more  finished. 

Combination  Drill  Spindles 

In  Fig.  8  is  shown  a  cast-iron  sleeve  A  that  fits  over  the 
combination  of  drill  spindles  shown  in  Fig.  13.  This  is  a 
typical  mounting  example  of  the  spur  gear  type.  The  bush- 
ing B  is  slipped  over  the  quill  of  the  machine;  it  is  some- 
times necessary  to  cut  this  bushing  so  that  it  will  clear  the 
rack  that  feeds  the  quill.  The  sleeve  is  clamped  in  position 
by  means  of  a  bolt  C,  the  sleeve  and  bushing  being  split  at  D, 
so  that  by  binding  with  the  bolt,  the  head  will  be  clamped 
on  the  quill  of  the  machine.  The  driving  shank  is  part  of 
the  drill  head  illustrated  in  Fig.  13.  This  whole  combination 
of  drills,  there  being  sixteen,  is  slipped  into  the  sleeve,  Fig.  8, 
and  is  held  securely  by  means  of  dowel  pins  and  screws  at  E. 
A  feature  of  this  type  of  drill  head  is  that,  owing  to  the 
various  drills  being  so 
close  together  it  is 
necessary  to  make  spe- 
cial chucks  which  are 
alternately  long  and 
short,  as  shown  in 
Fig.  13.  The  long 
chucks  are  necked 
down  in  diameter  to 
accommodate  the  large 
diameters  on  the  short 
chucks;  this  is  neces- 
sary in  order  to  ob- 
tain sufficient  material 
in  which  to  place  the 
screws  that  are  used 
to    clamp    the    drills. 

Construction  of  Fixed- 
center  Drives 
In  Fig.  9  two  types 
of  fixed-center  drives 
are  shown  to  illus- 
trate the  internal  con- 
struction or  arrange- 
ment of  gears.    In  the 


Fig.    12.     Two-spindle   Head 

with  One  Fixed  and  One 

Adjustable   Spindle 


Fig.'  11.     Two-spindle  Drill   Head  with   Chucks 

left-hand  view  is  shown  an  internal  drive.  The  internal  gear 
is  attached  to  the  driving  shank  of  the  drill  head  or  is  made 
part  of  the  driving  shank;  each  is  designated  in  the  illustra- 
tion as  the  drive  gear  and  rotates  in  the  direction  of  the 
arrow.  The  three  drill  spindles  are  shown  in  mesh  with 
this  gear.  This  type  of  drive  eliminates  intermediate  gears, 
as  the  drill  spindles  will  revolve  in  the  same  direction  as 
the  spindle  of  the  machine  without  the  provision  of  inter- 
mediate gears. 

At  the  right  of  Fig.  9,  a  fixed-center  external  drive  is  shown, 
the  driving  shank  having  the  drive  gear  cut  on  it.  This 
drive  gear  meshes  with  an  idler  gear,  which,  in  turn,  meshes 
with  gears  on  the  upper  end  of  two  drill  spindles.  The  drive 
gear  turns  to  the  right  and  the  idler  gear  turns  to  the  left, 
so  the  two  drill  spindles  are  thereby  driven  to  the  right.  In 
this  construction  quite  a  little  room  is  required,  as  the  drive 
gear  must  be  set  off  to  one  side,  while  the  internal  drive  ar- 
rangement may  be  made  concentric,  so  to  speak.  Also,  in  the 
internal-gear  drive  the  gear  part  of  the  arrangement  is 
shorter,  as  it  is  not  necessary  to  have  a  double  width  face 
idler  gear  that  extends  from  the  large  drive  gear  to  the  drill 
spindle  gears.  Of  course,  in  the  external  drive,  if  the  drill 
spindle  can  be  placed  clear  of  the  drive  gear,  it  will  not  be 
necessary  to  have  this  double  width  face  idler  gear,  but  on 
short  center  distances,  in  order  to  obtain  a  proportionately 
large  size  drive  gear,  it  is  usually  necessary  for  the  drive 
gear  to  overlap  the  spindles. 

Heads  with  Close   Cen- 
ter Distances 

As  an  example  of 
close  center  distance 
working,  the  seven- 
spindle  drill  head 
shown  in  Fig.  14  is  of 
interest.  This  is  very 
compact  and  can  be 
made  to  be  driven  by 
either  of  the  methods 
shown  in  Fig.  9. 
Small  drill  spindles  of 
this  type  are  often  as- 
sembled in  a  disk, 
which  is  then  forced 
into  the  sleeve  of  the 
drill  head  and  is 
clamped  in  place  by 
means  of  a  binder 
screw.  It  is  some- 
times difficult  to  de- 
cide what  mean3  of 
holding  the  drills  may 
be  used  where  the  cen- 


Fig.    13.     Sixteen-spindle, 
Fixed-center,   Spur- 
gear  Drive 


Fig.   14.     Close  Center 

Distance  Cluster  Type 

Drill    Head 
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ter   distances   are   not   very 
far  apart.    This  is  usually  a 
matter  of  choice,  but  If  the 
center    distances    are '  very 
short,    the    type    of    chucks 
used    must    necessarily    be 
such    as    will    run    in    this 
center     distance.      Fig.     15 
shows     a    six-spindle     head 
with  six  chucks  attached  to 
it.     These  chucks  are  tight- 
ened by  means  of  a  spanner 
wrench  and  will  run  In  fair- 
ly close  center  distances,  de- 
pending somewhat  upon  the 
size  of  the  drill.    This  chuck 
construction     is     illustrated 
in  the   lower   view   of   Fig. 
18,  and  will  be  seen  to  be 
of    the    spring    collet    type. 
The  shank  A  drives  into 
the    spindles    of    the    drill 
head,    and    In    the    chuck 
shank  a  small  split  collet  B 
is  placed.  The  drill  is  placed 
in  this  collet  and  the  nut  C 
is  used  for  forcing  the  collet 
back  into  the  shank  of  the 
chuck.     The   collet   is   split 
so  that  the  tapering  end  of 
the  shank  causes  the  collet 
to  bind  the  drill  in  the  usual 
manner.     One    end    of    the 
tightening   nut    C   is   hexa- 
gonal in  shape,  so  that  a  wrench  may  be  used,  though,  as 
shown  in  Fig.  15,  nuts  with  slots  for  a  spanner  wrench  are 
also  used.     This  type  of  chuck  is  varied  as  conditions  war- 
rant, the  collet  often  being  incorporated  as  part  of  the  shank 
and  not  as  a  separate  piece.    Where  the  center  distance  be- 
tween holes  is  very  close,  the  types  of  chucks  shown  in  the 
upper  part  of  Fig.  18  are  often  used.     These  consist  of  a 
round  piece  bored  and  tapped  to  fit  on  the  end  of  the  drill 
spindle.     The  body 
of     the     chuck     is 
shown    at    D,    the 
drilling   spindle   at 
E,     and     the     two 
screws  F  are  used 
for  holding  the 
drill.  The  chuck  In 
the  upper  left-hand 
corner   is  made  to 
screw  on  the  spin- 
dle end,  while  the 
one  to  the  right  is 
held  to  the  end  of 
the    spindle    by 
means   of   the   two 
screws  G.  When  the 
center  distances  be- 
tween holes  are  ex- 
tremely   close,    the 
drills   will   be  cor- 
respondingly small ; 
these   are   then 
sometimes  placed 
directly  in  the  spin- 
dle and  held  there 
by  screws.     The 
thrust    collar   H 
comes    against    the 
spindle  bearing; 

ball    thrust   bear-         Fig.  16.    Eccentrio  Drive  Type  of  DriU  Head 


lngs     are     sometimes 
instead    of   the   collar. 


used 


Fig.    15.     Six-spindle  Head  with  Special   Chucks 


Universal  Joint  Drive 

Another  type  of  drive  that 
is  sometimes  used  for  ad- 
justable drill  heads  is  the 
universal  Joint  drive.  The 
construction  of  this  is  sim- 
ilar to  or  may  be  any  of  the 
standard  types  of  universal 
joint  that  are  on  the  market. 
Fig.  19  shows  its  application 
in  a  multiple-spindle  auxil- 
iary drill  head.  The  driving 
shank  has  a  gear  A  that 
meshes  with  gear  B  at- 
tached to  a  stud.  This  stud 
drives  one  end  C  of  the  uni- 
versal joint;  the  other  end 
D  drives  the  drill  spindle  to 
which  is  attached  the  chuck 
or  other  suitable  means  for 
holding  the  drill.  This  ar- 
rangement shows  two  spin- 
dles, but  any  number  of 
spindles  may  be  placed  in  a 
circle,  and  if  the  spindles 
are  carried  in  adjustable 
brackets,  they  may  be  ad- 
justed to  various  center  dis- 
tances. The  arrangement 
shown  is  just  a  general  out- 
line, and  it  must,  of  course, 
be  mounted  with  suitable  bearings  contained  in  a  body  and 
an  adapting  sleeve  for  attachment  to  the  drilling  machine. 

Eccentric  Drive  Drill  Head 

A  type  of  drill  head  by  means  of  which  all  gears  are  elim- 
inated is  shown  in  Fig.  16;  this  is  known  as  an  eccentric 
drive,  and  the  drill  centers  are  fixed.  The  chuck  A  screws 
on  the  end  of  the  drill  spindle  B,  the  other  end  C  of  which 

is  eccentric.  The 
end  of  the  driving 
shank  L  is  also  ma- 
chined eccentric  on 
all  of  the  drill  spin- 
dles, which  are 
caused  to  run  in 
the  ring  and  are  re- 
volved thereby, 
thus  making  the 
spindles  turn.  In 
action,  this  ring  E 
is  continually  trav- 
eling with  an  ec- 
centric motion,  and 
it  is  this  eccentric 
motion  or  wabble 
plate  action  that 
causes  the  drill 
spindles  to  turn.  A 
large  ball  bearing  F 
for  the  center  spin- 
dle and  bushings  or 
suitable  drill  spin- 
dle bearings  com- 
plete the  wearing 
parts  of  this  head. 
For  convenience  in 
manufacture,  the 
spindles  are  mount- 
Fig.  17.    DrUling  Two  Spanner  Wrench  Holes  in  Nut  ed       in       a       Carrier 
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FiR.    18.     Special   Small   Drill    Chucks 

plate  G  that  is  held  to  the  sleeve  H  by  means  of  the  screws  J. 
The  adapter  sleeve  fits  over  the  quill  K  of  the  machine  and 
is  clamped  to  it  by  the  clamping  bolt  M.  A  split  binding 
bushing  N  is  placed  inside  the  sleeve.  Drill  heads  are  often 
used  in  connection  with  a  work-holding  jig,  particularly 
where  a  fixed-center  type  of  drill  head  is  made  to  do  one 
job  only.  In  this  case,  it  is  often  advisable  to  manufacture 
the  jig  and  drill  head  so  that  they  will  work  together  or  be 
in  alignment. 

Drilling-  with  Multiple  Head  and  Jig: 

Fig.  17  shows  a  plain  two-spindle  drill  head  in  use  with  a 
jig  for  drilling  two  holes  in  a  bushing.  The  jig  contains  a 
work-holding  bushing  A,  which  is  carried  in  a  cast-iron 
base  B.  The  work  C  is  placed  in  this  bushing  and  is  clamped 
in  place  by  the  screw  D.  The  drill  head  carries  two  spin- 
dles E,  and  thereby  two  holes  are  made  by  the  drills  F.  This 
drill  head  is  clamped  to  the  quill  of  the  machine  in  a  suitable 
manner,  in  this  particular  instance  by  a  clamping  ring  G. 
On  the  end  of  the  drill  head  a  bracket  H  is  held  in  position 
by  the  binder  bolt  J.  Two  guide  posts  K  are  driven  into 
this  bracket  and  are  securely  held  in  place  by  nuts  L;  these 
guide  posts  enter  the  bushings  M  in  the  jig,  so  that  the  drill 
head,  as  it  slides  up  and  down,  is  held  in  line  with  the  jig. 
The  arrangement  of  the  guide  rods  should  be  varied  to  suit 
the  particular  job  in  hand;  this  point  will  be  exemplified  by 
the  three  views  shown  in  Fig.  20. 

Piloted  Drill  Heads 

In  the  left-hand  view  of  Fig.  20,  the  guide  rod  is  placed 
in  the  center  of  the  drill  head  with  the  drill  spindles  A  out- 
side of  it;  this  method  of  guiding  is  termed  a  "center  pilot." 


in  I  he  center  view,  two  guide  rods  are  placed  outside  of  the 
drill  spindles.  This  example  is  similar  to  the  arrangement 
.shown  in  Fig.  17.  It  is  often  quite  advisable,  however,  when 
making  a  drill  head  with  guide  rods  outside  of  the  spindles, 
to  offset  these  so  that  the  work  in  the  jig  can  be  more  readily 
bandied;  the  right-hand  illustration  shows  BUCb  a  <  •'  lition. 
This  is  similar  to  the  one  shown  in  the  center,  except  that 
the  guide  rods  are  swung  at  an  angle  with  the  center  line 
so  that  the  operator  can  conveniently  get  his  hand  on  the 
work  in  the  space  C.  These  two  guide  rods  are  shown  held 
in  place  by  means  of  check-nuts,  while  the  others  shown  are 
merely  held  in  place  by  driving. 

It  might  be  well  to  mention  that  a  liberal  supply  of  grease 
should  always  be  packed  in  the  gear  chamber  of  a  gear- 
driven  auxiliary  spindle  drill  head  and  ample  provisions 
should  be  made  for  oiling,  as  otherwise,  owing  to  the  high 
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Fig.   19.    Universal  Joint  Drive  for  Drill  Heads 


Fig.   20.    Methods   of   piloting   Drill   Heads 

speeds  at  which  they  run,  the  gears  are  likely  to  be  noisy 
and  wear  rapidly;  equally  important  is  the  method  of  en- 
closing, as  the  gears  must  be  kept  free  from  dirt  and  chips. 

*  *     * 

CHAINS  MADE  FROM  STEEL  CASTINGS 

Heavy  welded  chains  of  either  mild  steel  or  wrought  iron 
are  being  supplanted  in  many  cases  by  cast-steel  chain.  Mild 
steel  chain  has  been  found  to  be  either  too  ductile  to  retain 
its  form  under  severe  stress  or  too  hard  to  insure  reliable 
welds  when  the  links  have  been  welded  together.  Wrought- 
iron  chain,  which  is  made  by  welding  round  bars  of  such 
iron,  bent  to  suit  requirements,  has  always  proved  satisfac- 
tory. The  wrought-iron  chain  manufacturing  capacity  of  the 
country  is  not  adequate,  however,  to  fulfill  the  demands 
created  by  the  enormous  expansion  in  the  shipbuilding  pro- 
gram of  the  country,  and  the  steel-casting  chain  has  been  the 
evolution  of  the  problem. 

Cast-steel  chains  are  made  successfully  and  practically 
either  by  casting  the  whole  chain  integral,  or  by  pouring  the 
metal  into  separate  link  molds  and  then  setting  these  links 
in  alternate  molds  and  pouring  the  intervening  links  around 
those  first  cast.  Chains  of  almost  any  size  can  be,  and  have 
been,  successfully  cast,  either  integral  or  by  alternate  molds, 
and  are  now  being  furnished  to  the  Government  in  large 
quantities.  The  steel  used  is  a  special  alloy  electric  steel; 
it  is  stated  that  electric  steel  is  the  only  grade  of  steel  that 
can  be  successfully  used  and  even  this  steel  must  be  specially 
heat-treated.  The  steel  casting  chains  are  very  strong  and 
of  excellent  durability.  It  is  essential  that  steel  casting 
chains  be  carefully  annealed. 

*  *     * 

If  all  the  submarine  mines  produced  by  the  Navy  Bureau 
of  Ordnance  since  this  country  entered  the  war  were  planted 
at  the  distance  maintained  between  mines  in  mining  opera- 
tions at  sea,  the  mines  would  cross  the  Atlantic  eight  times. 
Through  standardization  of  parts,  these  mines  now  cost 
about  one-half  as  much  as  mines  cost  before  the  war. 
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TRINITROTOLUOL  AND  TRINITROPHENOL 

PROPERTIES  AND  CHARACTERISTICS  OF  TWO  OF 
THE  MOST  VALUABLE  HIGH  EXPLOSIVES 

Two  terms  that  the  war  has  added  to  the  general  vocab- 
ulary are  T.  N.  T.  and  picric  acid,  the  popular  names  of  the 
high  explosives  used  as  shell-bursting  charges.  While  both 
explosives  detonate  too  suddenly  and  violently  to  be  service- 
able for  the  propulsion  of  projectiles,  they  are  exceedingly 
valuable  for  causing  shells  to  explode  within  the  enemy's 
lines,  for  they  withstand  the  shock  of  being  ejected  from 
the  gun  and  yet  may  be  detonated  at  the  instant  desired. 
In  the  Spanish-American  war,  dynamite  was  tried  for  this 
purpose  but  the  pneumatic  gun  with  which  it  was  used  was 
not  satisfactory. 

Trinitrophenol,  or  picric  acid,  has  been  extensively  used 
in  the  past  for  dyeing  silk  and  wool.  It  is  reasonably  safe 
under  the  circumstances  that  are  supposed  to  prevail  where 
it  is  made  and  handled,  but  it  combines  readily  with  various 
metals  and  metallic  compounds  and  forms  picrates,  which 
are  more  sensitive  than  picric  acid  itself  and  may  be  ex- 
ploded more  readily,  with  a  resulting  detonation  of  the 
entire  mass  of  picric  acid  with  which  the  picrates  are  mixed 
or  otherwise  associated. 

Trinitrotoluol,  or  T.  N.  T.,  does  not  form  sensitive  com- 
pounds with  metals  or  metallic  compounds  and  when  pure 
and  in  good  condition,  is  comparatively  insensitive,  espe- 
cially with  respect  to  blows  and  other  mechanical  disturb- 
ances. To  detonate,  it  is  supposed  to  be  necessary  to  explode 
a  special  primer  in  connection  with  the  main  charge.  When 
brought  into  contact  with  flame,  picric  acid  and  trinitrotoluol 
take  fire  and  burn,  but  they  do  not  ordinarily  explode, 
although  recently  at  least  one  serious  explosion  is  recorded. 
In  this  respect  they  resemble  dynamite.  If  dynamite  is 
ignited,  it  burns  quietly  as  long  as  the  temperature  of  the 
part  in  the  vicinity  of  the  flame  is  below  a  certain  point, 
which  is  termed  the  critical  temperature;  but  if  the  dyna- 
mite is  hotter  than  the  critical  temperature,  it  will  explode 
upon  the  application  of  a  flame.  A  study  of  picric  acid  and 
trinitrotoluol  suggests  that  the  behavior  of  these  substances 
with  regard  to  flames  may  be  similar  to  that  of  dynamite, 
each  having  its  own  critical  temperature,  which  may  be 
higher  or  lower  than  that  of  dynamite.  For  this  reason,  no 
chance  should  be  consciously  taken  in  connection  with  the 
ignition  of  trinitrotoluol.  It  has  been  well  said  that  the 
function  of  an  explosive  is  to  explode;  and  this  fact  should 
not  be  forgotten  when  dealing  with  any  high  explosive 
whatever. 

The  prominent  dangers  associated  with  trinitrotoluol  are 
the  danger  of  fire  or  explosion  in  connection  with  its  manu- 
facture or  use,  and  the  danger  of  poisoning  from  toluol,  from 
nitrous  fumes,  and  from  the  finished  trinitrotoluol. 

Toluol,  from  which  T.  N.  T.  is  produced,  is  a  limpid,  in- 
flammable liquid  that  has  a  specific  gravity  of  about  0.87  at 
ordinary  temperatures,  boils  at  -f  232  degrees. F.,  and  freezes 
at  about  — 144  degrees  F. ;  it  does  not  mix  with  water  and, 
especially  when  heated,  gives  off  an  inflammable  vapor  that 
is  capable  of  forming  explosive  mixtures  with  air.  It  has  a 
poisonous  action  upon  the  body  when  its  vapors  are  inhaled 
or  when  the  liquid  itself  is  absorbed  through  the  skin.  The 
symptoms  that  it  produces  are  practically  identical  with 
those  caused  by  benzol. 

Trinitrotoluol  can  be  produced  from  toluol  by  a  single 
nitrating  operation,  but  it  is  more  economical  to  effect  the 
nitration  in  two  or  three  stages.  After  the  various  manu- 
facturing processes  the  trinitrotoluol  is  thoroughly  washed 
with  hot  water  and  poured  into  cold  water,  where  it  solidi- 
fies, taking  a  granular  form  as  a  blast  of  compressed  air  is 
blown  through  the  vessel. 

Trinitrotoluol  is  a  crystalline  powder  of  light  yellow  color 
which  melts  at  about  178  degrees  F.  It  dissolves  in  ether  and 
in  acetone,  but  is  practically  insoluble  in  cold  water,  although 
it  dissolves  to  a  slight  extent  in  hot  water.    It  is  only  slightly 


soluble  in  cold  alcohol,  but  at  135  degrees  F.  alcohol  will 
dissolve  10  per  cent  of  its  own  weight.  The  crystals  have  a 
specific  gravity  of  about  1.5,  and  when  they  are  melted  and 
cast  in  a  solid  mass  the  specific  gravity  is  about  1.6.  Trini 
trotoluol  ignites  when  brought  into  contact  with  a  flame,  or 
when  heated  to  a  temperature  variously  stated  at  from  350 
degrees  F.,  to  about  570  degrees  F.  It  burns  with  a  smoky 
flame.  Thorpe  says:  "It  cannot  be  exploded  by  flame.  As 
much  as  1000  kilograms  (2200  pounds)  has  burned  away 
quietly  in  a  conflagration,  and  a  rifle  bullet  may  be  fired 
through  a  solid  mass  of  it  without  causing  explosion." 
Nevertheless,  an  explosion,  in  1908,  in  J.  W.  Leitch  &  Co.'s 
works  at  Huddersfield,  England,  which  injured  five  men,  was 
demonstrably  due  to  the  explosion  of  a  small  quantity  of 
trinitrotoluol  from  exposure  to  heat;  also,  an  explosion  at 
Witten,  in  1906,  by  which  forty-two  persons  were  killed  and 
the  factory  was  practically  destroyed,  due  to  a  fire;  and  sim- 
ilarly in  Syracuse,  in  July  of  the  present  year.  In  one 
experiment  when  rifle  bullets  were  fired  through  it,  the 
trinitrotoluol  did  explode. 

When  treated  properly,  trinitrotoluol  is  probably  the  least 
dangerous  of  all  the  high  explosives,  and  to  detonate  it 
positively  and  effectively  a  detonator  containing  from  ten  to 
twenty-five  grains  of  fulminate  of  mercury  i3  required. 
Trinitrotoluol  is  also  known  as  trinitrotoluene,  trinitro- 
methylbenzene,  trotol,  tritone,  tolite,  trilite,  rotyl,  trinol 
and  tritolo. 

*  *     * 

COMMENT  ON  THE  LABOR  PROBLEM 
The  attention  of  a  manufacturer  was  called  to  the  article 
"The  Labor  Problem  of  the  Small  Manufacturing  Plant,"  on 
page  1046  of  the  July  number  of  Machinery.  It  is  there 
advocated  that  something  be  done  to  regulate  the  labor  short- 
age of  all  labor,  and  it  is  implied  that  the  Government, 
through  its  labor  bureaus,  should  undertake  this  regulation. 
It  is  stated  that  manufacturers,  in  general,  should  have  a 
right  to  expect  from  the  Department  of  Labor  the  estab- 
lishment of  an  authority  that  could  prevent  unfair  labor 
market  competition.  The  manufacturer  interviewed  does 
not  believe  that  it  is  necessary  for  the  Government  to  under- 
take such  control  of  labor,  and  does  not  think  that  it  is  in 
accordance  with  the  best  American  ideals.  He  believes  that 
the  necessary  regulation  of  labor  could  be  arranged  for  by 
an  agreement  between  manufacturers  not  to  hire  men  from 
one  another  unless  by  mutual  agreement.  At  the  present 
time,  this  would  greatly  increase  the  national  efficiency,  as 
a  great  many  men  lose  one  or  two  days  every  week  because 
they  do  not  feel  the  necessity  for  working  full  time  on  ac- 
count of  the  high  wages  paid  and  the  feeling  that  they  can 
get  another  job  at  any  time.  He  believes  that  it  would  be 
better  both  for  the  manufacturers  and  for  the  toolmakers 
and  machinists  if  there  were  not  the  temptation  to  change 
jobs  constantly.  In  the  long  run,  toolmakers  and  machinists 
would  be  better  off  if  they  did  not  change  so  often,  because 
they  would  lose  less  time  and  their  total  earnings  would 
be  greater.  It  should  not  be  impossible  for  the  employers 
in  medium-sized  cities  at  any  rate  to  get  together  and  agree 
not  to  hire  men  from  one  another.  This,  he  stated,  would 
be  the  best  solution  of  the  present  problem. 

*  *     * 

The  high  price  of  many  commodities  in  Europe  and 
America  and  the  increased  freight  rates  for  foreign  goods 
have  combined  to  stimulate  in  China,  the  domestic  manu- 
facture of  many  lines  of  goods  that  heretofore  have  been 
imported.  Recently,  all  the  engines  and  machinery,  even  the 
propellers,  of  a  new  10,000-ton  deadweight  ship  built  by  a 
shipyard  In  China  were  made  there.  Chinese  foundry  and 
machine  men  are  also  turning  out  good  internal  combustion 
engines  of  fair  horsepower,  and  are  manufacturing  a  certain 
amount  of  electrical  goods.  Two  large  shipyards  in  Hong- 
kong last  year  turned  out  ocean-going  vessels  to  the  amount 
of  about  35,000  tons  deadweight  capacity. 


Roller  Bearings 

For  Machine  Shop  Equipment — 2 


IN  this  series  of  articles  discussing 
the  design  and  luhrication  of  bear- 
ings for  machine  shop  equipment, 
the  first  article  dealing  with  the  ap- 
plication of  roller  bearings  was  pub- 
lished in  the  October  number.  It 
presented  general  information  con- 
cerning the  features  of  roller  bear- 
ings and  described  the  best  current 
practice  in  designing  mountings  and 
providing  means  for  efficient  lubrica- 
tion. After  completing  this  general  discussion,  specific  in- 
formation was  given  concerning  the  best  methods  of  applying 
different  types  of  roller  bearings  in  machine  tools,  counter- 
shafts, lineshaft  hangers,  and  other  equipment  used  in  ma- 
chine shops.  The  article  which  appears  in  this  number  of 
Machinery  continues  the  description  of  specific  roller  bear- 
ing applications  and  also  gives  general  information  concern- 
ing the  best  practice  in  lubricating  bearings  of  this  kind.  It 
is  the  final  article  of  the  series. 

Features  of  the  Timken  Roller  Bearing- 
Roller  bearings  manufactured  by  the  Timken  Roller  Bear- 
ing Co..  of  Canton,  Ohio,  are  provided  with  tapered  rollers 
and  races,  which  adapt  them  for  carrying  combined  radial 
and  thrust  loads.  In  addition,  this  tapered  form  adapts  the 
bearings  for  use  in  mountings  which  provide  means  for  tak 
ing  up  any  small  amount  of  wear  which  may  develop  after 
they  have  been  placed  in  service.  This  feature  adapts  these 
roller  bearings  for  carrying  the  spindles  of  machine  tools, 
where  it  is  necessary  to  maintain  a  tight  fit.  These  bearings 
are  made  in  a  variety  of  different  sizes,  which  have  rollers 
with  slightly  different  taper  angles.  Owing  to  the  effect  of 
these  slight  differences  in  taper  upon  the  function  of  each 
size  of  bearing  in  carrying  its  load,  the  Timken  Roller  Bear- 
ing Co.  makes  a  practice  of  recommending  the  specific  type 
of  bearing  for  each  different  class  of  service.  Stated  another 
way,  the  Timken  bearings  are  not  manufactured  in  standard 
sizes  which  are  sold  on  the  purchaser's  specification.  The 
company  is  anxious  to  have  the  proper  size  and  type  of 
bearing  used  in  order  that  the  best  possible  service  may  be 
obtained  by -the  user,  and  it  is  for  this  reason  that  its  en- 
gineering department  prefers  to  make  recommendations  for 
each  new  class  of  service  in  which  the  bearings  are  used. 

From  Fig.  15,  it  will  be  apparent  that  the  inner  race  of 
the  bearing  is  provided  with  a  shoulder  A  against  which  the 
large  ends  of  the  rollers  abut.  The  purpose  of  this  design 
is  to  have  the  rollers  held  in  such  a  way  that  the  tendency 
for  them  to  slide  up  on  the  taper  of  the  inner  race,  due  to 
pressure  exerted  by  the  thrust  load,  may  be  effectually  over- 
come. At  the  small  end  of  the  rollers  there  is  a  nib  B, 
and  when  the  bearing  is  new,  the  ground  shoulder  on  this 
nib  stands  away  from  rib  C  on  the  bearing  by  approximately 
0.003  inch.  The  reason  for  providing  this  clearance  is  that, 
after  the  bearing  has  been  in  service  for  a  short  length  of 
time,  the  very  small  ridges  which  are  left  on  the  surfaces 
of  the  rollers  and  races  after  the  final  polishing  operation  has 
been  completed  are  rolled  down,  so  that  each  roller  assumes 
a  position  higher  up  on  the  taper  of  the  inner  race.     When 
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this  result  has  been  accomplished,  the 
ground  shoulder  on  nib  B  engages 
the  corresponding  surface  on  rib  C. 
This  not  only  gives  the  bearing  an 
additional  capacity  for  supporting 
thrust  loads,  but  it  also  assists  in 
keeping  the  rollers  in  accurate  align- 
ment with  the  raceways.  Owing  to 
the  slight  amount  of  frictional  resist- 
ance which  exists  when  the  large  end 
of  the  rollers  is  in  contact  with  rib 
A.  there  would  be  a  tendency  for  the  large  end  of  each  roller 
to  be  retarded  and  thus  throw  all  of  the  rollers  out  of  align- 
ment with  the  raceways,  if  a  similar  frictional  resistance 
were  not  provided  by  having  nib  B  roll  in  contact  with  rib  C. 
Attention  is  called  to  the  fact  that  the  only  function  of  the 
pressed-steel  cage  in  which  the  rollers  are  held  is  to  guide 
the  rollers  during  the  time  that  they  are  in  the  zone  of 
no  load,  and  have  them  in  proper  alignment  as  they  come 
into  the  zone  where  the  load  of  the  bearing  must  be  sup- 
ported. 

These  bearings  are  assembled  with  the  rollers  held  in  a 
pressed-steel  cage,  so  that  the  inner  race  (or  cone)  of  the 
bearing,  the  rollers  and  the  retaining  cage  constitute  a  self- 
contained  unit,  making  the  complete  bearing  consist  of  two 
essential  parts,  namely,  this  unit  and  the  outer  race,  or  cup. 
An  explanation  has  already  been  given  of  the  way  in  which 
roller  bearings  may  be  packed  in  a  sufficient  supply  of  lubri- 
cant to  last  for  several  months,  and  this  general  feature  of 
roller  bearings  is,  of  course,  one  of  the  important  advantages 
secured  through  the  application  of  Timken  bearings  in  ma- 
chine shop  equipment.  In  addition,  there  is  the  practical 
freedom  of  the  bearings  from  wear,  and  a  substantial  im- 
provement in  transmission  efficiency  through  the  substitution 
of  the  rolling  friction  of  a  roller  bearing  in  place  of  the 
sliding  friction  of  a  plain  bearing. 

Results  Obtained  with  Roller  Bearing's  Carrying  Grinding 
Machine  Spindles 
At  the  plant  of  the  Studebaker  Corporation  in  Detroit, 
Mich.,  cylinder  grinding  machines  which  are  used  in  the 
manufacture  of  automobile  engines  are  required  to  run  at 
from  19,000  to  20,000  revolutions  per  minute,  in  order  to  obtain 
the  required  cutting  speed  for  the  abrasive  wheel.  Where 
plain  bronze  bearings  were  used  to  carry  the  wheel-spindles 
running  at  this  high  speed,  it  was  found  necessary  to  adjust 
the  bearings  every  four  days  in  order  to  compensate  for  wear 
and  maintain  the  required  tightness  of  fit  for  the  bearings. 
In  order  to  improve  this  condition  of  operation,  Timken 
roller  bearings  were  substituted  in  place  of  the  plain  bear- 
ings, and  this  was  the  means  of  effecting  a  substantial  im- 
provement in  operating  conditions.  After  the  roller  bearings 
had  been  in  use  for  about  four  months  it  was  found  neces- 
sary to  make  the  required  adjustment  to  take  up  a  slight 
amount  of  lost  motion  which  had  developed;  and  since 
doing  this,  the  bearings  have  run  for  four  years  without 
showing  any  appreciable  sign  of  wear.  This  statement  ap- 
plies to  results  obtained  through  the  use  of  roller  bearings 
for  carrying  the  spindles  of  fifty  cylinder  grinding  machines. 
Where  these  anti-friction  bearings  are  employed,  there  is  no 
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noticeable  slowing  up  of  the  wheel  due  to  resistance  offered 
When  it  is  brought  into  contact  with  the  work,  and  owing  to 
the  avoidance  of  the  necessity  of  making  constant  adjust- 
ments of  plain  bearings,  and  the  possibility  of  maintaining 
a  uniformly  high  cutting  speed,  an  increase  of  50  per  cent 
has  been  made  in  the  production  obtained  on  these  fifty 
cylinder  grinding  machines.  A  further  substantial  saving 
was  also  accomplished  through  the  possibility  of  releasing 
50  per  cent  of  the  tool-room  force  which  had  formerly  been 
employed  in  adjusting  plain  bearings. 

Thread  Milling  Machine  Spindle  Mounted  in  Roller  Bearings 

In  Fig.  17  is  shown  the  design  of  mountings  for  the  spindle 
of  a  thread  milling  machine  which  is  mounted  in  Timken 
roller  bearings.  This  spindle  is  driven  by  a  spiral  gear,  so 
that  the  bearings  are  subjected  to  a  combined  thrust  of  the 
spiral  gear  and  pressure  of  the  cutting  tool,  in  addition  to 
the  radial  load  which  they  are  required  to  carry.  Evi- 
dently, it  would  be  imprac- 
tical to  use  any  form  of  rol- 
ler bearing  for  this  service 
which  was  not  provided  with 
tapered  rollers  and  races  so 
that  provision  could  be  made 
for  carrying  the  thrust.  In 
this  case,  the  spiral  gears 
run  in  a  bath  of  oil,  the 
level  of  which  is  raised 
above  the  gears  so  that  the 
roller  bearings  are  also  sub- 
merged. It  will  be  seen 
that  the  casing  is  provided 
with  packings  A,  which  af- 
ford an  oil-tight  joint.  In 
any  form  of  machine  tool 
spindle  it  is  necessary  to 
have  tight-fitting  bearings  in 
order  to  obtain  the  required 
degree  of  accuracy  in  the 
work.  This  result  may  be 
obtained  with  Timken  bear- 
ings owing  to  the  possibility 
of  adjusting  the  lateral  posi- 
tion of  the  inner  and  outer 
races  relative  to  each  other, 
in  order  that  the  very  slight 
amount  of  lost  motion  which 
develops  owing  to  wear  may 
be  taken  up.  In  the  present 
case  it  will  be  seen  that  at 
each  end  of  the  spindle 
there  is  an  adjusting  nut  B, 
and  when  it  is  necessary  to  adjust  the  bearings  these  nuts 
B  are  screwed  up  against  the  inner  races,  causing  the  races 
to  be  pushed  inward.  Owing  to  the  shoulder  on  the  inner 
races,  this  lateral  movement  also  carries  the  rollers  inward 
so  that  they  are  moved  to  a  position  higher  up  on  the  taper 
of  the  outer  race,  thus  taking  up  any  lost  motion.  Back  of 
the  adjusting  nuts  B  it  will  be  seen  that  lock-nuts  C  are 
provided;  after  the  adjustment  has  been  made  these  lock- 
nuts  C  are  screwed  up,  and  then  nut-locks  D  are  bent  over 
the  flats  on  the  adjusting  nuts  and  lock-nuts,  to  provide  for 
maintaining  exactly  the  proper  adjustment. 

Roller  Bearings  for  Milling-  Machine  Table  Feed-screw 

In  Fig.  IS  there  is  shown  the  way  in  which  Timken  roller 
bearings  are  employed  to  support  the  table  feed-screw  of  a 
hand  milling  machine.  By  using  anti-friction  bearings  for 
this  purpose  the  action  of  the  feed-screw  is  made  very  sensi- 
tive, thus  enabling  accurate  settings  of  the  table  to  be  easily 
obtained.  Attention  is  called  to  the  fact  that  the  mounting 
is  so  designed  that  at  each  end  of  the  spindle  the  roller 
bearing  is  enclosed  in  a  case  which  may  be  packed  with  a 
sufficient  quantity  of  lubricant  to  last  a  couple  of  months. 


Fig.   15.     Roller  Bearing:  In  which  Rollers  are  held  in  Retaining   Cage 


In  this  way  the  bearings  are  able  to  operate  efficiently  with- 
out requiring  constant  attention.  When  it  is  necessary  to 
compensate  for  lost  motion,  this  is  accomplished  by  screwing 
up  adjusting  nuts  .1,  which  force  the  inner  races  inward, 
thus  carrying  the  rollers  to  a  higher  position  on  the  taper 
of  the  outer  races.  The  required  adjustment  is  then  perma- 
nently maintained  by  means  of  lock-nuts  B  and  nut-locks  C, 
the  arrangement  being  similar  to  that  which  has  already  been 
described  in  connection  with  the  thread  milling  machine. 

Roller-bearing-  Lathe  Center 

On  heavy-duty  lathes,  where  the  weight  of  the  work  and 
pressure  exerted  by  the  cutting  tools  bring  a  considerable 
load  to  bear  upon  the  centers  which  carry  the  work,  trouble 
is  sometimes  experienced  through  the  heating  of  the  centers. 
It  is  a  familiar  sight  to  see  the  tapered  centers  on  lathes 
used  for  such  service  quite  badly  burned  or  smoking  con- 
siderably while  in  use.     Through  the  application  of  roller- 

.  bearing  lathe  centers,  of  the 
type  shown  in  Fig.  16,  diffi- 
culty of  this  kind  is  effect- 
ually overcome.  It  will  be 
apparent  from  this  illustra- 
tion that  the  center  consists 
of  a  tapered  collar  A  which 
fits  into  the  work.  The  in- 
ner bearing  race  B  is  a  press 
fit  on  the  pilot  inside  of  this 
collar;  while  the  outer  race 
C  is  pressed  into  the  socket 
at  the  end  of  the  shank.  In 
this  case,  pressure  exerted 
by  the  tailstock  spindle  is 
depended  upon  to  maintain 
a  uniformly  tight  fit  between 
the  rollers  and  races  of  the 
bearing,  and  attention  is 
called  to  the  fact  that 
threaded  collar  D  is  merely 
employed  to  retain  collar  A 
in  position.  Normally,  the 
rollers  and  races  of  the  rol- 
ler bearing  are  a  loose  fit, 
but  when  pressure  is  applied 
on  collar  A  this  collar  is 
pushed  toward  the  right, 
thus  taking  up  all  lost  mo- 
tion in  the  bearing.  At  K 
there  will  be  seen  a  threaded 
plug.  All  of  the  space  in 
the  bearing  mounting  is 
packed  with  grease,  and 
from  time  to  time,  plug  E  is  screwed  up  to  insure  having 
grease  forced  into  intimate  contact  with  all  parts  of  the 
bearing.  This  lubricating  device  operates  in  essentially  the 
same  way  as  the  familiar  form  of  compression  grease  cup. 

Roller  Bearing-  Mounting-  for  Rolls  of  Straightening-  Machine 

In  steel  mills  engaged  in  the  production  of  cold-drawn 
shafting  and  screw  stock  it  is  necessary  to  straighten  the 
product  after  it  has  been  pulled  through  the  drawing  dies 
Readers  of  Machinery  are  familiar  with  machines  used  for 
this  purpose,  which  consist  of  rolls  between  which  the  cold- 
drawn  steel  bars  are  passed.  In  order  to  obtain  the  desired 
result,  it  is  necessary  for  the  straightening  rolls  to  exert  a 
high  pressure  on  the  work,  and  consequently  the  bearings 
which  support  these  rolls  are  subjected  to  high  pressure. 
Fig.  19  shows  the  way  in  which  Timken  roller  bearings  are 
employed  for  supporting  straightening  rolls,  and  for  this 
class  of  service  the  anti-friction  properties  of  the  bearings 
and  their  practical  freedom  from  wear  make  them  especially 
well  adapted  for  the  purpose.  In  this  installation  the  method 
of  mounting  the  bearings,  and  the  provision  made  to  compen- 
sate for  wear  have  been  worked  out  in  rather  a  different  way 
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from  thai  Illustrated  and  de 
scribed   in  preceding  exam 

pies.      In    tins    case    both    of 

the  Inner  races  are  pressed 
onto  the  shaft,  and  both  <>r 
thf  outer  races  are  a  press 
tit  in  thf  straightening  roll 
.1.  in  order  t<>  compensate 
for  wear,  adjusting  nut  B  is 
tightened,  with  the  result 
thai  pressure  is  applied 
against  the  end  of  the  Inner 
race,  thus  causing  the  rol 
lers  carried  by  this  ran'  to 
be  pushed  higher  up  onto 
the  taper  of  the  outer  race- 
way of  the  bearing.  After  making  compensation  for  lost 
motion,  additional  pressure  applied  by  adjusting  nut  B  causes 
straightening  roll  A  to  be  moved  slightly  toward  the  left, 
with  the  result  that  the  outer  raceway  of  the  left-hand  bear- 
ing is  moved  over.  This  movement  is,  in  turn,  imparted  to 
the  rollers  carried  in  this  bearing,  thus  causing  the  rollers 
to  be  forced  higher  up  onto  the  taper  of  the  inner  raceway. 
A  brief  consideration  will  make  it  apparent  that  this  adjust- 
ment is  the  converse  of  that  employed  in  previous  cases, 
where  movement  of  the  inner  race  and  rollers  moves  the 
rollers  higher  up  onto  the  taper  of  the  outer  raceway. 
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vision  must  be  made  for 
taking  ui)  the  very  small 
amount  of  lost  motion  which 
develops  owing  to  the  wear 
ol  l lie  rollers  and  races  of 
the  bearings.  In  Fig.  21 
there  is  shown  the  way  in 
which  Timken  roller  bear- 
ings are  employed  to  support 
the  spindle  of  a  hot  saw,  the 
application  of  roller  bear- 
ings in  this  case  being  made 
possible  through  the  tapered 
form  of  rollers  and  raceways 
which  enables  compensation 
to  be  made,  in  order  to  main- 
tain a  tight  fit  of  the  bearings  at  all  times.  The  way  in  which 
this  adjustment  is  made  is  as  follows: 

At  the  end  of  the  housing  which  carries  the  outer  raceway 
of  the  bearing  at  the  left-hand  end  of  the  spindle,  there  is 
an  adjusting  nut  A,  and  when  this  nut  is  tightened  it  results 
in  drawing  housing  B  and  the  raceway  carried  by  this  hous- 
ing toward  the  left.  The  ribs  on  the  inner  raceway  of  the 
bearing  restrain  the  rollers  against  lateral  movement,  and 
so  lost  motion  is  taken  up  by  drawing  the  outer  race  toward 
the  left  until  all  play  in  the  bearing  has  been  taken  up. 
After   this  result  has  been   obtained,   further   tightening  of 
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Fig.    17.     Thread    Milling    Machine    Spindle    with    Adjustable    Roller 
Bearings  that  carry  Thrust  of  Spiral  Gear  and  Pressure  of  Tool 

The  method  of  lubricating  these  bearings  is  quite  similar 
to  that  employed  in  the  lathe  center  shown  in  Fig.  16.  In 
the  present  case  it  will  be  seen  that  a  compression  grease  cup 
G  is  provided,  from  which  lubricant  is  forced  through  ducts 
D  to  the  space  in  the  bearing  mounting.  At  the  time  the 
bearings  are  assembled,  this  space  is  completely  filled  with 
grease  and  from  time  to  time  the  compression  grease  cup  C 
is  tightened  up  to  assure  maintaining  the  lubricant  in  inti- 
mate contact  with  all  parts  of  the  body. 

Roller  Bearing-  Mounting-  for  Hot  Saw  Spindle 

In  the  operation  of  metal-sawing  machines,  the  high  speed 
at  which  the  spindle  is  required  to  rotate  makes  the  advan- 
tages secured  through  the 
application  of  anti-friction 
bearings  a  matter  of  particu- 
lar importance.  It  will  also 
be  apparent  that  the  prac- 
tical freedom  of  these  bear- 
ings from  tendency  to  wear 
under  normal  conditions  of 
service  is  a  matter  of  con- 
siderable importance.  At- 
tention is  called  to  the  fact, 
however,  that  in  order  to 
employ  roller  bearings  for 
supporting  the  spindles  of 
metal-sawing  machines — or 
in  fact,  the  spindles  of  any 
form  of  machine  tools — pro- 
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Fig.    18.     Application   of    Roller   Bearings    on    Table    Feed-screw    of    Hand 
Milling  Machine 

nut  A  results  in  drawing  the  spindle  and  inner  raceway  of 
the  bearing  at  the  right-hand  end  of  the  spindle  toward  the 
left.  The  ribs  on  the  inner  raceway  cause  this  movement 
also  to  carry  the  rollers  toward  the  left,  with  the  result  that 
these  rollers  assume  a  position  higher  up  on  the  taper  of 
the  outer  raceway  of  the  bearing.  From  this  it  will  be 
apparent  that  by  simply  tightening  nut  A,  any  lost  motion 
which  exists  in  the  bearings  at  both  ends  of  the  spindle  is 
taken  up.  After  the  required  adjustment  has  been  obtained, 
lock-nut  A  is  held  in  place  by  means  of  the  nut-lock  which  is 
secured  by  cap-screws  C. 

Owing  to  the  severe  conditions  of  service  under  which  hot 
saws  are  required  to  operate,  users  of  this  type  of  machinery 

often  have  trouble  in  main- 
taining the  bearings  in  the 
proper  working  condition. 
Machinery  of  this  class  of- 
ten runs  in  a  dust-laden  at- 
mosphere, and  the  high 
speed,  together  with-  the 
high  temperature  of  the  ma- 
terial being  cut,  combines  to 
create  a  condition  which 
is  very  hard  on  the  bear- 
ings. In  this  service  anti- 
friction bearings  give  very 
satisfactory  results,  provided 
the  necessary  means  are 
furnished  for  excluding  dirt. 
To  state  the  case  in  a  little 


Fig.  19.     Roller  Bearing  Mounting  for  Rolls  of  Straightening  Machine 
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different  form,  great  care 
must  be  taken  to  so  design 
the  bearing  mountings  that 
they  are  perfectly  dustproof. 
Fig.  20  shows  the  spindle  of 
a  hot  saw  which  is  mounted 
on  Hyatt  roller  bearings,  and 
in  this  illustration  it  will  be 
apparent  that  instead  of  al- 
lowing the  rollers  to  run 
directly  upon  the  spindle, 
inner  raceways  are  fur- 
nished. In  general  features, 
the  design  of  the  bearing 
mountings  used  in  this  case 
are  similar  to  those  which 
have  already  been  described 
in  connection  with  other  ap- 
plications of  Hyatt  roller 
bearings.      The    interesting 

point  is  that  this  type  of  roller  bearings  has  been  used  on 
hot  saws  for  a  period  of  over  one  year  without  requiring 
anything  beyond  the  usual  care  in  providing  a  fresh  supply 
of  lubricant  at  intervals  of  about  three  months. 

Application  of  Roller  Bearings  in  Grinding-  Machine 
Construction 

In  order  to   provide  the  requisite   cutting  speed   for   the 

abrasive  wheel  of  a  grinding  machine,  it  is  necessary  to  drive 

the  spindle  at  a  number  of  revolutions  per  minute  which  will 


Fig.    20. 


Brown  &  Bharpe  Mfg.  Co.,  of 
Providence,  R.  I.,  the  main 
driving  shaft  is  mounted  in 
roller  bearings.  This  shaft 
runs  at  about  900  revolu- 
tions per  minute,  and  at  this 
speed  the  use  of  antifriction 
bearings  is  the  means  of  ef- 
fecting a  substantial  saving 
in  power  consumption.  It 
was  the  opinion  of  this  com- 
pany's grinding  machine  de- 
signers, however,  that  tin- 
only  form  of  roller  bearing 
which  would  give  satisfac- 
tion under-  these  conditions 
of  service  would  be  some 
type  in  which  provision  is 
made  to  compensate  for  any 
small  amount  of  lost  motion 
that  develops  between  the  rollers  and  raceways  owing  to 
wear.  After  looking  over  the  different  types  of  commercial 
bearings  that  are  available,  preference  was  finally  given  to 
a  bearing  in  which  tapered  rollers  run  in  raceways  designed  in 
such  a  way  that  a  longitudinal  adjustment  of  one  race  in  rela- 
tion to  the  other  results  in  pushing  the  rollers  up  on  the 
taper  of  the  raceways  in  order  to  take  up  any  lost  motion 
which  may  have  developed  as  a  result  of  wear  of  the  rollers 
and  races. 
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Application   of  Hyatt   Roller   Bearings   for   carrying   the   Spindle 
of   a   Hot   Saw 


*~~~:'r~ ' 


Machinery 


Fig.    21.     Hot    Saw    Spindle    equipped    with    Adjustable    Roller   Bearings. 

The    Application    of    Roller    Bearings    is    made    possible    by    the 

Tapered  Form  of  Rollers   and  Raceways 

give  the  wheel  a  peripheral  speed  of  approximately  5000 
feet  per  minute.  This  necessitates  the  provision  of  suitable 
means  for  supporting  driving  shafts,  etc..  which  run  at  high 
rotative  speeds.  Experienced  designers  of  grinding  machines 
do  not  believe  that  even  those  types  of  roller  bearings  fur- 
nished with  means  of  adjustment  for  wear  are  adapted  for 
carrying  the  wheel-spindle,  because  it  is  necessary  to  have 
the  bearings  used  for  this  purpose  an  extremely  close  fit; 
otherwise,  the  presence  of  lost  motion  will  result  in  the 
production  of  inaccurate  and 
poorly  finished  work.  For 
supporting  driving  shafts 
and  other  members  of  grind- 
ing machines,  however,  the 
application  of  roller  bear- 
ings is  the  means  of  effect- 
ing a  substantial  saving  in 
the  amount  of  power  con- 
sumed in  operating  the  ma- 
chine. Also,  bearings  of 
this  type  are  especially 
suitable  for  high  rotative 
speeds,  owing  to  their  free- 
dom from  friction. 

Roller  Bearings  for    Carrying- 
Driving-  Shaft  of  Grind- 
ing- Machine 
On  the  No.  11  plain  grind- 
ing   machine    built    by    the 


Fig.   23. 


Fig.  22.     On  High-speed  Machinery  all  Bearings  must  fit  Tight  to  avoid 

Vibration.     This     Grinding     Machine     Driving    Shaft     is    carried    in 

Tapered  Roller  Bearings  having  Means  for  taking  up  Lost  Motion 

Reference  to  the  cross-sectional  view  shown  in  Fig.  22 
will  make  it  apparent  that  the  mounting  has  been  designed 
with  especial  reference  to  the  provision  of  means  for  easily 
taking  up  lost  motion  in  the  bearings  whenever  such  adjust- 
ment is  found  necessary.  Attention  is  first  called  to  the 
form  of  raceways  in  which  the  rollers  are  carried.  It  will 
be  seen  that  the  inner  races  are  provided  with  shoulders  at 
each  end,  so  that  the  rollers  are  restrained  against  endwise 
movement.     This  adapts  the  bearing  for  carrying  a  thrust 

load  as  well  as  a  radial  load. 
When  it  is  desired  to  make 
adjustment  to  compensate 
for  wear,  this  is  accom- 
plished by  pushing  over 
either  the  inner  or  the  outer 
raceway  and  holding  the 
position  of  the  other 
constant,  so  that  the  rollers 
find  a  position  higher  up  on 
the  taper  of  the  raceways. 
In  this  way.  any  lost  motion 
which  has  developed  through 
wear  of  the  races  and  rollers 
may  be  easily  taken  up. 
With  such  an  arrangement, 
a  tight-fitting  bearing  can 
be  maintained  at  all  times, 
and  the  user  of  a  machine 
with    bearings    equipped    in 
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Application   of   Tapered  Roller  Bearings   for   carrying   Headstock 
Spindle  of   Grinding   Machine 
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this  way  ll  also  al>li>  to  take 
,iil\  antuge  Of  tlic  high   trans 

mission  efficiency  <>!'  anti 
friction  bearings. 

with  the  preoeding  Btate 
menl  of  the  way  in  which 
adjustment  of  a  roller  bear 
ing  of  this  typo  is  aocom 
plished,  wo  are  ready  to  ex 

plain    Hie    moans    that     were 

provided,  when  working  out 

the  design  of  the  hearing 
mountings  on  this  grinding 
machine  driving  shaft,  tor 
taking  up  wear  in  the  hoar 
ings  as  rapidly  as  it  de- 
velops. Adjustment  of  both 
hearings  is  accomplished  by 
means   of   nut  A,   which    is 
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Fig.    24.     Roller    Bearings    used    to 
Motor  to  provide  for  reducing  Air 


support    Armature    Shaft    of    Electrio 
Gap  and  maintaining  it  Constant 


which  Is  equipped  with  rol- 
ler hearings  of  the  same  type 
as  those  described  in  con- 
necl  ion  with  I  ho  main  driv- 
ing shaft  illustrated  in  Pig. 
22.  In  the  present  illustra- 
tion it  will  be  seen  that  two 
roller  bearings  are  placed 
side  by  side  in  the  head- 
stock,  with  the  tapers  of  the 
races  and  rollers  running  in 
opposite  directions.  This  af- 
fords a  convenient  way  of 
adjusting  the  bearings  to 
compensate  for  wear.  It  will 
be  seen  that  the  end  of  the 
spindle  is  threaded  to  re- 
ceive an  adjusting  nut  A  and 
lock-nut     B.     In     order     to 


threaded  into  the  housing  that  carries  the  bearing  at  the 
left-hand  end  of  the  shaft.  When  the  presence  of  lost  motion 
has  been  detected,  and  it  is  necessary  to  adjust  the  bearings 
to  make  the  required  compensation,  the  first  step  is  to  back 
off  lock-nut  B  so  that  nut  A  can  be  tightened.  Tightening 
nut  A  results  in  forcing  outer  race  C  up  onto  the  taper  of 
the  rollers,  and  as  a  result  of  this  movement,  the  rollers 
impart  a  thrust  against  the  shoulder  on  inner  race  D.  It 
will  be  seen  that  this  inner  race  abuts  against  a  shoulder 
on  the  driving  shaft  of  the  grinding  machine,  and  as  a 
result  of  the  thrust  developed  by  tightening  nut  A,  the  entire 
spindle  is  caused  to  move  to  the  right.  Owing  to  movement 
of  the  shaft  caused  by  tightening  nut  A,  inner  race  E  of 
the  bearing  at  the  right-hand  end  of  the  shaft  causes  the 
rollers  to  be  pushed  to  the  right,  with  the  result  that  they 
move  up  onto  the  taper  of  outer  race  F. 

It  will,  of  course,  be  fully  understood  that  the  amount  of 
wear  which  develops  in  these  roller  bearings  is  extremely 
small,  so  that  only  a  very  slight  movement  of  nut  A  is  re- 
quired in  order  to  effect  the  desired  compensation.  With 
any  adjustable  bearing  of  this  type,  particular  care  must  be 
taken  not  to  tighten  the  bearing  to  such  an  extent  that  move- 
ment of  the  rollers  in  their  races  is  at  all  restricted.  To 
give  efficient  results,  the  rollers  must  run  freely  in  their 
races,  but  there  must  be  no  lost  motion  between  the  rollers 
and  raceways.  After  the  desired  adjustment  of  the  bearing 
has  been  obtained,  lock-nut  B  is  tightened  against  the  face 
of  the  bearing  mounting  in  order  to  clamp  nut  A  in  the 
proper  position.  Attention  is  called  to  the  fact  that  the  bear- 
ing mountings  are  provided  with  grease  grooves  G  which 
effectually    prevent    abrasive    dust    from    finding    its    way 

into  the  bearings. 
This  is  an  im- 
portant feature  of 
the  design  of  all 
bearings  on  grind- 
ing machines, 
where  trouble  is 
likely  to  be  ex- 
perienced through 
scoring  the  bear- 
ings with  dust 
from  the  wheel 
that  finds  its  way 
into  the  bearings. 

Roller  Bearing's  in 
Headstock  of  Grind- 
ing Machine 

There  is  shown 
in  Pig.  23  the 
mounting  devel- 
oped for  use  in 
the  headstock  of  a 
Brown  &  Sharpe 
grinding  machine 
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FULL  ROLLER  TYPE 


WITH  ROLL  SEPARATOR 
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Fig.   25.     Two   Types  of  Radial  Roller  Bearings 

which  are   adapted   for   carrying   Heavy 

Loads  where  Space  is  Limited 


make  adjustment,  lock-nut  B  is  backed  away  so  that  nut  A 
can  be  tightened  up  against  inner  race  C.  Pressure  applied 
in  this  way  forces  race  C  to  the  left,  as  a  result  of  which  the 
rollers  are  pushed  up  onto  the  taper  of  outer  race  D.  Lateral 
movement  of  this  outer  race  is  transmitted  through  spacing 
collar  E  to  outer  race  F  of  the  other  bearing,  which  is  pushed 
up  on  the  tapered  rollers.  In  this  way  simply  tightening 
adjusting  nut  A  is  the  means  of  compensating  for  lost  mo- 
tion which  may  have  developed  in  either  or  both  of  the 
bearings.  Should  it  happen  that  one  bearing  has  worn  more 
than  the  other,  the  amount  of  adjustment  made  in  each 
bearing  is  always  proportional  to  the  amount  of  wear,  so 
that  exactly  the  desired  compensation  is  made  in  each  of  the 
bearings. 

Application  of  Roller  Bearings  in  Electric  Motors 

Induction  and  direct-current  motors  used  for  industrial 
work  operate  at  very  high  speeds,  and,  therefore,  the  use  of 
efficient  anti-friction  bearings  for  supporting  the  armature 
shaft  is  of  exceptional  importance.  Pig.  24  shows  how 
"Rollway"  roller  bearings  manufactured  by  the  Railway 
Roller  Bearing  Co.,  of  Syracuse,  N.  Y.,  are  used  to  carry  the 
armature  shaft  of  a  five-horsepower  Westinghouse  electric 
motor.  Advantages  claimed  for  roller  bearings  used  for  this 
purpose  are  that  they  maintain  a  constant  air  gap  between 
the  rotor  and  stator,  and  that  this  air  gap  may  be  reduced 
to  at  least  half  what  is  possible  where  plain  bearings  are 
used,  because  owing  to  the  freedom  of  roller  bearings  from 
wear,  there  is  no  danger  of  the  armature  shaft  being  allowed 
to  drop  sufficiently  to  cause  trouble.  The  time  required  to 
pay  frequent  attention  to  the  bearings,  and  for  inspection, 
oiling,  and  rebab- 
bitting  is  also 
saved.  It  is  stated 
that  an  ounce  of 
oil  for  each  bear- 
ing per  horse- 
power per  year, 
is  the  record  for 
"Rollway"  bear- 
ings supporting 
the  armature 
shafts  of  induc- 
tion motors  op- 
erating at  900 
revolutions  per 
minute,  ten  hours 
per  day.  It  is 
sufficient  to  apply 
oil  at  intervals  of 
from  three  to  six 
months,  and  the 
bearings  require 
inspection  only 
once    a    year.     It 


Fig.  26.     Radial  Roller  Bearing  provided  with 

Means  of  compensating  for  Lack  of 

Shaft  Alignment 
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is  stated  that  power  saved  through  the 
substitution  of  these  roller  bearings  for 
plain  bearings  will  not  ordinarily  amount 
to  more  than  4  per  cent  of  the  input  of 
the  motor,  but  additional  savings  result- 
ing from  reduction  of  attention  required 
in  lubrication,  inspection,  rebabbitting, 
etc.,  will,  in  many  cases  pay  for  the  bear- 
ings within  a  period  of  one  year  after 
their  installation. 

Radial  Roller  Bearings 

Mention  has  been  made  of  the  fact  that 
owing  to  the  line  contact  which  exists  in 
a  roller  bearing,  its  capacity  for  support- 
ing a  load  is  greater  than  that  of  a  ball 
bearing   of   about   the   same   size,    where 
there  is  point  contact  between  the  balls 
and   races.     To   fulfill   conditions   requiring   heavy   loads   to 
be  supported  in  positions  where  space  is  limited,  the  Ball 
&  Roller  Bearing  Co.,  of  Danbury,  Conn.,  has  recently  de- 
veloped the  radial  type  of  roller  bearing  which  is  illustrated 
in   Fig.  '25.     It   is   particularly    intended    for    use   in    places 
where  there  is  insufficient  space  to  mount  a  ball  bearing  of  the 
required  size  to  support  the  load.     Bearings  of  this  type  are 
made  in  two  styles,  one  of  which  is  known  as  a  full  roller 
style,  while  the  other  is  provided  with  a  roller  separator. 
It  will  be  seen  that  the  inner  race  is  channeled  to  form  a 
groove  or  track  for  the  rollers,  but  the  outer  race  is  a  straight 
cylinder,  allowing  the  rollers 
to  assume  their  correct  posi- 
tion in  this  race.     The  sep- 
arator or  roller  cage  is  made 
of  bronze  and  carefully  ma- 
chined   all    over.     It   is    de- 
signed  in  such  a  way  that 
the   cage   floats   freely  with 
the  rollers  without  any  rub- 
bing   friction    between    the 
cage  and  rollers. 

For  mounting  bearings  of 
this    type,    the    method    of 

procedure    differs    Somewhat  Fig''  27>     •Ro^ler  Journal  Bearing  provided  with  Both  Inner  and  Outer  Races 

from  that  employed  with  radial  ball  bearings,  and  attention 
is  called  to  the  following  points:  It  is  essential  that  the 
tracks  of  the  rollers  m  the  inner  and  outer  races  should  be 
perfectly  parallel  with  each  other.  The  outer  race  should 
be  a  good  fit  in  the  housing  and  free  from  lost  motion,  and 
it  must  be  located  exactly  opposite  the  inner  race  so  that 
the  paths  of  the  rollers  are  in  proper  alignment.  Obviously, 
no  side  thrust  can  be  imposed  upon  these  bearings,  even  to 
locate  the  shaft  endwise.  Therefore,  both  the  inner  and 
outer  races  must  be  press  fits,  and  shoulders  should  pref- 
erably be  provided,  against  which  the  races  are  located  in 
their  respective  positions.  Care  must  be  taken  to  see  that 
the  races  are  not  distorted  during  the  process  of  mounting. 


Fig.  29.     Tapered  Roller  Bearing  with  Separator    composed    of    Individual    Units    placed    between 

Adjacent    Boilers 

Where  it  is  merely  desired  to  provide  end  location  for  the 
shaft,  a  plain  thrust  collar  will  often  serve  the  purpose.  A 
bearing  of  this  type  may  be  used  in  place  of  a  plain  bearing 
and  saves  a  lot  of  expensive  work  in  scraping  the  bearing 
to  an  accurate  fit. 

For  use  in  supporting  heavy  radial  loads  where  economy 
of  space  is  not  a  matter  of  particular  importance,  the  Ball  & 
Roller  Bearing  Co.  manufactures  the  type  of  radial  roller 
bearing  shown  in  Fig.  27.  The  features  of  this  bearing  will 
be  fairly  apparent  from  the  illustration  without  requir- 
ing  more   than   a   very   brief   description.     It  will   be  seen 

that  the  rollers  are  sup- 
ported by  a  cage  which 
distributes  them  uniformly 
and  maintains  accurate 
alignment  between  the  rol- 
lers and  raceways  in  which 
they  run.  Steel  sleeves  are 
provided  to  furnish  both  in- 
ner and  outer  tracks  or  race- 
ways for  the  rollers. 

Roller   Bearing:  that  Compen- 
sates for  Shaft  Deflection 
In  order  for  a  roller  bearing 
to  give  efficient  service  in  the 
transmission  of  power,  it  is  highly  important  for  the  races 
and  rollers  to  be  maintained  in  accurate  alignment  with  each 
other.     Where  any  lack  of  alignment  exists,  the  load  will 
not  be  uniformly  distributed  over  the  entire  length  of  the 
rollers  and  races,  with  the  result  that  the  transmission  effi- 
ciency of  the  bearing  will  be  seriously  impaired.     In  some 
cases,  trouble  is  experienced  in  the  operation  of  roller  bear- 
ings through  deflection  of  the  shaft  carried  by  them.     Some 
types  of  bearings  have  provision  made  in  their  design  to 
compensate  for  such  variations  in  shaft  deflection,  and  in 
Fig.  26  there  is  shown  a  roller  bearing  made  by  the  Norma 
Co.  of  America,  1790  Broadway,  New  York  City,  in  which 
provision  of  this  kind  has  been  made.     It  is  generally  under- 
stood that  there  is  point  contact  between 
the  balls  and  races  in  a  ball  bearing,  and 
that  line  contact  exists  between  the  rollers 
and    races   of  a   roller   bearing,   although 
these  theoretical  conditions  in  both  t 
of  bearings   are   somewhat   modified    due 
to  deflection  of  the  steel  bearing  meml 
when  placed  under  load. 

In  a  roller  bearing  with  the  usual  line 
contact,  it  would  be  difficult  if  not  impos- 
sible to  afford  means  of  <  'iupensation  for 
variations  in  alignment  of  the  shaft,  due 
to  different  conditions  of  load,  etc..  but  in 
the  Norma  bearing  shown  in  Fig.  26  it 
will  be  seen  that  the  outer  race  is  made 

slightly    convex    so    that    the    contact   be- 
Machinerff 


tween  the  outer  race  and  rollers  is  more 

Fig.  28.     Application  of  Radial  Roller  Bearings  and   Ball  Thrust  Bearings  on  Worm-shaft  like    that    which    usually    exists    ill    a    ball 
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bearing.  With  a  roller  bearing  of  this  type,  any  variation  In 
the  alignment  of  the  Bhafl  carried  by  the  bearing  is  auto 
matlcallj   compenaated  tor,  because  such   variations  simply 

result    in  tilting  the  inner  race  and   rollers  so  thai    the  rollers 

eome  Into  contact  with  the  convex  outer  rare  at  a  point  a 

little  Farther  around  the  are  of  Hie  raceway.  Buch  variations 
in  alignment  do  not  cause  any  trouble  from  cramping  the 
rollers  or  from  destroying  Hie  proper  contact  between  the 
races  and  rollers.  As  a  result,  the  Norma  roller  bearing  can 
operate  efficiently  in  cases  where  the  shaft  is  likely  to  he 
deflected  somewhat  under  shock  or  overload  or  where  there 
are  slight   errors   in  alignment   or  inaccuracies  in  the  mount 


Fig.    30.     Roller    Thrust    Bearing    provided    with    Tapered    Rollers    which 
give  theoretically  Perfect  Rolling  Action 

ing  of  the  bearing.  Before  the  bearing  is  placed  under  load, 
there  is  point  contact  between  the  rollers  and  outer  race, 
and  line  contact  between  the  rollers  and  inner  race; 
but  when  the  load  is  applied,  deformation  of  the  bearing 
members,  due  to  elasticity  of  the  steel,  transforms  the  point 
contact  into  a  long  elliptical  shaped  surface  contact  which 
greatly  increases  the  load-carrying  capacity  of  the  bearing. 

Each  of  the  rollers  in  this  bearing  turns  on  a  slender  stud 
held  in  the  roller  cage.  The  sole  function  of  these  studs  and 
the  cage  is  to  guide  the  rollers  from  the  unloaded  side  of 
the  bearing  around  to  the  point  where  they  again  come  under 
load,  and  to  properly  space  the  rollers  around  the  bearing. 
None  of  the  bearing  load  comes  on  the  studs  or  cage,  and 
frictional  resistance  between  the  studs  and  rollers  is  said  to 
be  very  small.  It  will  be  apparent  that  this  bearing  is  only 
adapted  for  supporting  radial  loads,  and  in  cases  where  it  is 
necessary  to  provide  for  carrying  a  combined  radial  and 
thrust  load,  such  as  exists  on  a  shaft  supporting  the  worm 
of  a  worm  and  wheel  combination,  bearings  of  this  kind 
should  be  used  in  conjunction  with  a  ball  thrust  bearing, 
or  any  other  type  of  bearing  that  provides  endwise  location 
for  the  shaft.  Such  an  installation  is  shown  in  Fig.  28, 
where  it  will  be  seen  that  a  double  thrust  bearing  is  used  to 
provide  for  carrying  a  thrust  load  which  may  be  operative 
in  either  direction.  Attention  is  called  to  the  fact  that  the 
Norma  Co.  of  America  also  makes  roller  bearings  of  this 
type  with  a  ball  thrust  bearing  attached  in  the  same  unit, 
as  shown  in  detail  in  the  upper  right-hand  corner  of  this 
illustration.  The  functions  of  such  a  bearing  are  the  same 
as  those  for  the  combination  used  to  carry  the  worm-shaft 
to  which  reference  has  just  been  made. 

Combination  Radial  and  Thrust  Roller  Bearing's 

In  Fig.  29  there  is  shown  a  roller  bearing  furnished  with 
tapered  rollers,  which  is  adapted  for  carrying  a  combination 
radial  and  thrust  load  on  a  shaft.  This  bearing  is  made  by 
the  Regina  Co.,  of  Rahway,  N.  J.  Loads  applied  endwise 
on  the  shaft  may  be  as  great  as  20  per  cent  of  the  capacity 
of  the  bearing  for  supporting  radial  loads.  It  will  be  ap- 
parent from  the  illustration,  that  at  each  end  of  the  section 
of  the  rollers  which  engages  the  raceways  of  the  bearing, 
there  are  furnished  shoulders  which  abut  against  a  shoulder 
at  the  side  of  the  track  in  the  outer  race.     When  end  thrust 


is  applied  on  tin;  shaft,  not.  only  does  (he  tapered  form  of 
the  roller-  all. u'd  capacity  for  Supporting  such  a  load,  but, 
in  addition,  the  shoulders  on  Ho-  rollers  are  pushed  up  against 
the  shoulder  in  the  outer  race,  thus  adding  substantially  to 
the  bearing's  capacity  for  carrying  a  load  which  is  applied 
endwise  on    the   shaft. 

Another  point  of  interest,  in  connection  with  this  roller 
bearing  is  the  design  of  the  separators  which  space  the  rol- 
lers around  the  raceways.  Instead  of  having  a  cage  made  in 
one  integral  piece,  Hie  separator  for  this  bearing  is  made  n, 
individual  parts  which  go  between  each  pair  of  rollers.  It 
will  be  seen  that  each  of  these  separators  consists  of  two 
steel  clips  which  are  pierced  at  each  end  so  that  when  the 
two  clips  are  assembled  together,  back  to  back,  the  lodes 
form  pockets  to  hold  hardened  steel  balls.  These  balls  en- 
gage pilots  which  are  machined  at  each  end  of  the  bearing 
rollers,  thus  distributing  the  rollers  uniformly  around  the 
bearing,  and  at  the  same  time  accomplishing  this  result  with 
very  little  frictional  resistance. 

It  will  be  seen  that  two  steel  clips  constitute  the  body 
of  each  separator.  Each  of  these  clips  has  a  shallow  cradle 
formed  in  it,  that  fits  over  the  roller  against  which  the  clip 
is  mounted.  It  must  be  distinctly  understood,  however,  that 
the  only  parts  of  the  separator  which  come  into  positive 
contact  with  the  rollers  are  the  hardened  steel  balls;  the 
clips  simply  float  against  the  rollers  and  perform  no  other 
function  except  that  of  supporting  the  steel  separator  balls 
in  the  desired  positions.  In  assembling  a  bearing  of  this 
type,  alternate  spacing  clips  and  rollers  are  assembled  in  the 
outer  raceway,  until  finally,  the  entire  complement  has  been 
put  into  place  with  the  exception  of  the  last  clip.  When  this 
clip  is  pushed  into  position  by  applying  pressure  with  the 
thumb  and  index  finger,  it  applies  sufficient  spring  pressure 
to  hold  all  of  the  rollers  and  separators  in  place  in  the  outer 
raceway,  as  shown  in  the  illustration,  thus  making  a  virtually 
self-contained  unit. 

Roller  Thrust  Bearing-s 

In  working  out  the  design  of  roller  thrust  bearings,  provi- 
sion must  be  made  to  compensate  for  the  difference  in  lateral 
speed  of  the  inner  and  outer  ends  of  the  rollers,  owing  to 
the  different  radii  of  the  circles  around  which  they  travel. 
Also,  for  theoretically  correct  operation,  the  rollers  should 
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Fig,    31.     Roller   Thrust   Bearing   with   Cylindrical   Rollers.     Theoretically, 

the  Design  of  this  Bearing  is  Wrong,  hut  it  is  said  to  give  Good 

Results  under  Actual  Conditions  of  Operation 

be  of  conical  form,  because  cylindrical  shaped  rollers  will 
tend  to  travel  on  a  tangent  to  the  circular  raceway  instead 
of  following  the  circle.  Fig.  30  shows  a  roller  thrust  bearing 
made  by  the  Bantam  Ball  Bearing  Co.,  of  Bantam,  Conn., 
which  is  furnished  with  rollers  and  raceways  designed  ac- 
cording to  the  principles  which  have  just  been  mentioned. 
These  bearings  are  adapted  for  carrying  the  thrust  of  worms 
and  other  forms  of  mechanism  used  on  heavy-duty  machine 
tools.  They  are  made  to  order  to  meet  the  customer's  require- 
ments for  specified  conditions. 

Fig.  31  shows  another  type  of  roller  thrust  bearing  made 
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by  the  Bantam  Ball  Bearing  Co.  Here  it  will  be  seen  that 
flat  races  carry  rollers  of  cylindrical  form;  and  in  order  to 
compensate  as  far  as  possible  for  the  variation  in  speed  of 
rotation  between  the  inner  and  outer  ends  of  the  rollers, 
the  practice  of  dividing  each  roller  into  short  sections  has 
been  adopted.  By  this  means,  slippage  between  the  rollers 
and  raceways  is  reduced  to  a  minimum.  It  is  admitted  that 
the  construction  of  this  bearing  is  theoretically  wrong,  but 
experience  has  shown  that  it  is  capable  of  giving  satisfac- 
tory service.  When  it  is  .desired,  spherical-seated  thrust 
washers  may  be  placed  under  both  this  bearing  and  the 
bearing  shown  in  Pig.  30,  equipped  with  conical-shaped  rol- 
lers, in  order  to  enable  compensation  to  be  made  for  lack  of 
alignment.  The  use  of  these  aligning  washers  is  particularly 
recommended  in  the  case  of  bearings  which  are  to  be  used 
for  extremely  heavy  service,  in  order  to  insure  an  even  dis- 
tribution of  the  load. 

Roller  Bearings  with  Staggered  Rollers 

In  the  design  of  roller  bearings  which  are  made  by  the 
Hart  Roller  Bearing  Co.,  512  Main  St.,  East  Orange,  N.  J., 
a  different  principle  of  construction  has  been  worked  out 
from  that  used  by  other  manufacturers  of  roller  bearings. 
In  the  radial  roller  bearing  shown  in  Fig.  32,  the  staggered 
rollers  are  carried  on  alignment  rolls  which  take  the  place 
of  the  idler  rolls  in  the  thrust  bearing,  and  which  are  car- 
ried at  their  ends  by  the  retainer  rings,  in  which  they  re- 
volve freely.  This  arrangement  maintains  the  staggered 
position  of  the  rollers,  and  as  the  rollers  are  all  of  the  same 
width  they  mesh  together  as  shown  in  Fig.  32. 

By  referring  to  the  thrust  bearing  shown  in  Fig.  33  it  will 
be  seen  that  each  roller  is  composed  of  alternate  roller 
sections  and  idlers  which  are  carried  on  pins  that  are  held 
at  each  end  by  retaining  rings.  Both  the  roller  sections 
and  idlers  are  free  to  rotate  on  the  pins  by  which  they  are 
carried.  The  staggered  arrangement  of  the  rollers  which  is 
employed  in  these  bearings  is  made  possible  by  having  both 
the  rollers  and  idlers  of  the  same  width,  so  that  the  roller 
sections  mesh  together,  as  shown  in  the  illustration.  Several 
important  advantages  are  claimed  for  this  form  of  roller 
bearing  construction,  among  which  the  following  may  be 
mentioned: 

Foremost  among  these  is  the  fact  that  the  staggered  ar- 


Fig.    32. 


Radial    Roller   Bearing    with    Staggered    Rollers   which 
reduce   Angularity 


rangement  enables  rollers  of  a  given  size  to  be  placed  in  a 
bearing  with  a  substantial  reduction  of  the  bearing  angle, 
that  is,  the  included  angle  between  radial  lines  drawn  from 
the  axis  of  the  bearing  through  the  centers  of  adjacent 
rollers.  This,  in  turn,  relieves  the  bearing  of  a  large  part  of 
the  strain  to  which  it  would  otherwise  be  subjected.  By 
having  the  rollers  staggered,  spaces  are  also  provided  for 
oil  or  grease  to  circulate  freely  between  them  and  assure 
their  efficient  lubrication.  No  cage  is  needed  in  this  type 
of  roller  bearing,  because  the  staggered  rollers  are  all  freely 
mounted  on  pins  that  are  supported  at  each  end  by  retaining 


rings.  As  a  result,  bearings  of  this  type  may  be  arranged 
for  operation  in  either  a  horizontal  or  a  vertical  plane  with- 
out any  tendency  for  a  braking  action  to  occur  due  to  fric- 
tional  resistance  between  the  cage  and  the  rollers. 

It  is  also  claimed  that  the  arrangement  of  staggered  rollers 
used  in  these  bearings,  where  each  roller  is  composed  of  a 
scries  of  short  sections,  is  the  means  of  Improving  efficiency 
and  avoiding  tendency  for  the  rollers  to  be  tilted  out  of 
alignment  with  the  bearing,  in  cases  where  the  direction  in 
which  the  load  is  applied  may  vary  considerably.  Under  such 
(  onditions,  the  load  on  the  rollers  of  a  bearing  is  likely  to 


Fig.   33.     Thrust   Roller  Bearing   with   Staggered   Rollers   of   Conical   Form 
to  take   Care   of  Variations   in  Peripheral   Speed 

become  heavier  at  one  end  of  the  rollers  than  at  the  opposite 
end,  with  the  result  that  the  lightly  loaded  end  tends  to  drag, 
thus  tilting  the  roller  out  of  line  and  increasing  friction 
losses  in  the  bearing.  With  the  stepped  or  staggered  rollers, 
the  end  of  any  roller  which  is  lightly  loaded  is  free  to  rotate 
independently  of  the  heavily  loaded  end;  that  is,  a  differential 
movement  occurs  between  individual  sections  of  a  given 
roller,  with  the  result  that  objectionable  features  resulting 
from  eccentric  loading  of  the  bearing  are  claimed  to  be 
largely  overcome.  Bearings  of  this  type  are  made  in  designs 
adapted  for  carrying  both  radial  and  thrust  loads.  A  radial 
bearing  is  shown  in  Fig.  32  and  one  of  the  thrust  bearings 
is  shown  in  Fig.  33.  Hart  roller  bearings  are  made  from  one 
material  throughout,  which  greatly  reduces  danger  of  damage 
of  corrosion  caused  by  electrolytic  action  when  the  bearings 
are  used  under  water. 

Lubrication  of  Roller  Bearings 

In  the  second  installment  of  this  series  of  articles,  pub- 
lished in  August,  a  comprehensive  discussion  was  present  til 
of  the  fundamental  principles  involved  in  the  successful 
lubrication  of  ball  bearings.  Recommendations  concerning 
the  qualifications  which  make  an  oil  or  grease  suitable  for 
use  in  ball  bearings  apply  equally  in  selecting  a  suitable 
grade  of  lubricant  for  use  in  roller  bearings.  In  any  form 
of  anti-friction  bearing  where  rolling  friction  exists  instead 
of  the  sliding  friction  of  a  plain  bearing,  the  function  of 
the  lubricant  is  to  protect  the  bearings  from  rust,  in  addition 
to  its  lubricating  action.  In  order  for  roller  bearing! 
transmit  power  efficiently,  it  is  necessary  for  the  surfaces  of 
both  the  rollers  and  raceways  to  be  very  accurately  ground 
and  highly  polished.  Any  defect  in  the  surface  will  soon  be 
enlarged  after  the  bearing  is  placed  in  service,  with  the 
result  of  a  serious  impairment  of  the  efficiency  of  the  bearing 
even  if  the  damage  does  not  result  in  complete  destruction. 
It  is  owing  to  the  necessity  of  protecting  the  bearing  surfaces 
from  all  forms  of  damage  that  selection  of  a  proper  grade  of 
lubricant  becomes  so  important.  For  slow  speeds  and  inter- 
mittent service,  it  has  been  found  that  a  liquid  grease  or 
light  machine  oil  is  most  suitable.  For  continuous  opera- 
tion and  higher  speeds,  any  good  light  machine  oil  will  do. 
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No  matter  what  lubrlcanl  ta  used  great  care  ihould  be  taken 

to  soo  that  the  lubricant  lias  no  corrosive  effect  mi  the  surface 

of  the  bearing.    Chemical  neutrality  is  a  matter  of  absolute 

importance,  lor  il  the  oil  or  grease  is  either  acid  or  alkaline, 
it  will  soon  corrode  ttie  highly  polished  surfaces  and  start 
"pitting"  which  will  have  a  disastrous  effect,  upon  the  elli 
oiency  and  lite  of  the  hearing.  It  follows  as  a  natural  corol- 
lary of  this  statement  that  the  parts  of  roller  hearings  must 
he  made  of  a  Suitable  grade  of  steel  which  lias  been  subjected 
to  the  proper  heat  treatment  to  give  physical  properties  of 
hardness  and  toughness  that  are  adequate  to  withstand  the 
severe  stresses  to  which  bearing  members  of  this  type  are 
subjected   under  average  conditions  of  service. 

Designing  Bearing  Mountings  to  Save  Trouble  in  Oiling 

One  of  the  important  benefits  resulting  from  the  application 
of  roller  bearings   in  machine  shop  equipment — and  this  is 


the  replenishing  Ol  the  nil  can  be  done  On  Sundays  or  at  times 
when  all  iln-  machinery  in  the  plant  is  shut  down.  Thus 
the  man  employed  to  do  the  work  runs  no  risk  of  falling  into 

moving  parts  of  the  machinery,  and  machine  operators  are 

not  interfered  with  in  the  performance  of  their  work.  Last, 
but  far  from  hast,  the  danger  of  neglecting  to  oil  overhead 
bearings,  with  the  inevitable  result  of  their  breaking  down, 
is  considii  abl\  reduced  in  cases  where  roller  bearings  afe 
used,  which  are  mounted  in  boxes  filled  with  oil  or  grease, 
and  there  is  a  large  saving  in  the  use  of  oil  by  avoiding  tin 
waste  through  spilling  that  is  customary  when  the  old-fi 
loned  oil-can  is  used. 

Different  Types  of  Machine  Bearing-  Oilers 

To  facilitate  the  lubrication  of  all  journal  bearings,  suitable 
oilers  must  be  provided.  Some  of  the  types  in  general  use 
are  shown  in  Fig.  34.     The  types  shown  at  A,  B,  C,  E,   I 
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Fig.    34.     Types    of    Commercial    Oil-hole   Covers,    Oil-cups    and    Compression 
are,   of  course,   Applicable  for  Use  on  Many 

entirely  aside  from  the  improvement  in  transmission  effi- 
ciency obtained  through  their  use — is  that  mountings  may 
be  so  designed  that  it  is  possible  to  pack  the  rollers  in  an 
amount  of  oil  or  grease  which  is  sufficient  to  last  for  several 
months,  without  having  to  give  the  bearing  further  atten- 
tion. To  fully  appreciate  the  advantage  of  such  a  possibility, 
consider  the  case  of  bearings  for  countershafts  and  lineshaft 
hangers.  Oiling  plain  bearings  used  in  such  equipment 
either  involves  running  a  considerable  risk  of  injury  by  the 
man  engaged  in  this  work  or  else  it  is  necessary  to  shut  down 
the  machines  while  countershaft  bearings  are  being  oiled. 
In  any  case,  production  is  interfered  with  because  the  ma- 
chine operator  naturally  has  his  attention  distracted  from 
his  work  while  the  oiler  is  engaged  over  the  machine  he  is 
employed  to  operate.  A  man  employed  to  oil  machinery  in 
a  plant  is  not  only  himself  a  non-producer,  but  he  interferes 
with  the  production  of  men  who  are  engaged  in  the  per- 
formance of  useful  work.  Where  the  equipment  is  furnished 
with  roller  bearings  mounted  in  such  a  way  that  a  supply 
of  oil  is  furnished  sufficient  to  last  from  three  to  six  months, 


Grease    Cups    used   for    supplying   Lubricant   to    Bearings.     These    Devices 
Other  Types  in  Addition  to  Roller   Bearings 

G,  H,  and  I  are  used  where  oiling  must  be  done  frequently 
with  an  ordinary  oil-can.  They  provide  a  small  reservoir  for 
the  oil  and  exclude  all  dirt  and  dust  from  the  ^bearing. 
These  types  of  oilers  are  used  for  oiling  loose-pulley  bearings, 
and  machine  bearings  in  general,  that  require  a  limited 
amount  of  light  oil.  Type  A,  manufactured  by  Gits  Bros. 
Mfg.  Co.,  551  Monroe  St.,  Chicago,  111.,  consists  of  a  body  & 
which  screws  into  the  tapped  oil-hole,  and  a  sleeve  a  which 
can  be  revolved  in  either  direction  about  body  b,  thus  bring- 
ing the  opening  in  a  opposite  the  opening  in  b.  After  oiling, 
the  sleeve  is  turned  so  as  to  close  the  opening.  A  spring 
and  plunger  in  body  6,  acting  in  a  groove  in  the  sleeve  a, 
prevent  it  from  jarring  open.  The  oiler  shown  at  B  is  made 
by  W.  M.  &  C.  P.  Tucker,  Hartford,  Conn.  It  consists  of  the 
threaded  part  a  fitted  with  a  cap  6  which  is  provided  with 
a  ball  c.  Ball  c  is  normally  forced  out  against  the  oil-hole 
opening  by  a  spring  d,  thus  effectively  closing  the  oil-hole, 
except  when  the  end  of  an  oil-can  is  inserted  in  the  hole 
for  the  purpose  of  oiling.  This  type  is  particularly  adapted 
for  use  in  inaccessible  places,  as  the  cap  b  can  be  turned 
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about  part  u,  thus  permitting  oiling  to  be  done  from  any 
position,  as  shown  by  the  dotted  lines  at  e. 

The  oiler  shown  at  V  is  of  the  sliding  sleeve  type,  and 
is  manufactured  by  W.  M.  &  C.  F.  Tucker.  The  sleeve  Is 
normally  held  down  by  a  spring  to  cover  the  port,  as  shown 
at  a,  but  it  may  be  raised  with  the  spout  of  an  oil-can,  as 
shown  at  b,  when  oiling  the  bearing.  This  oiler  Is  said  to 
be  absolutely  dustproof.  Type  D  is  used  when  oiling  must 
be  accomplished  from  the  lower  side  of  the  bearing  and  is 
principally  used  on  fan  motors  and  igniters.  It  consists  of 
an  oil  reservoir  a  which  is  threaded  to  part  b.  Oil  is  auto- 
matically fed  to  the  bearing  through  the  wick  c  when  the 
shaft  is  in  motion.  This  oiler  is  made  by  the  Gits  Bros. 
Mfg.  Co.  Type  E  is  similar  to  type  A,  and  is  manufactured 
by  the  Bowen  Products  Corporation,  Detroit,  Mich.  The 
oilers  shown  at  F  and  G  are  of  the  spring  and  ball  type, 
wherein  a  spring  forces  a  ball  into  the  oil-hole  opening,  thus 
closing  the  opening,  except  when  depressed  by  the  end  of 
an  oil-can.  These  oilers  are  made  by  W.  M.  &  C.  F.  Tucker. 
Type  G  is  shown  with  smooth  sides  instead  of  a  threaded 
body  and  can  be  driven  into  place,  thus  eliminating  the 
necessity  of  tapping. 

At  0  there  is  shown  a  two-piece  oiler  which  has  a  sleeve 
a  that  is  a  friction  fit  on  the  stem,  around  which  it  can  be 
turned  to  expose  the  oil  port.  Beeswax  and  tallow  are  used 
in  assembling,  making  this  oiler  absolutely  oil-tight,  so  that 
it  is  especially  adapted  for  lubricating  loose  pulleys,  etc. 
The  type  0  oiler  is  also  a  product  of  W.  M.  &  C.  F.  Tucker. 
Some  of  the  other  types  already  described  can  be  furnished 
with  plain,  instead  of  threaded,  ends  when  it  is  desired  to 
drive  them  into  place.  The  oiler  shown  at  H  is  manufac- 
tured by  the  Wahlstrom  Tool  Co.,  5520  Second  Avenue, 
Brooklyn,  N.  Y.  The  reservoir  or  body  a  is  fitted  with  a 
hinged  cap  b  which  is  held  either  in  the  open  or  closed  posi- 
tion by  a  ball  which  is  pressed  against  the  hinged  part  of 
the  cover  by  a  compression  spring  as  shown.  Another  type 
of  oiler,  equipped  with  a  hinged  cover  and  manufactured  by 
Gits  Bros.  Mfg.  Co.,  is  shown  at  J.  This  cover  is  held  in  the 
closed  position  by  a  coil  spring  incorporated  in  the  hinge. 

The  grease  cups  shown  at  N,  J,  and  K  are  for  use  where 
a  light  or  heavy  grease  is  employed  to  lubricate  the  bearing. 
In  the  illustration  shown  at  N,  the  cap  a  serves  as  the  grease 
reservoir  and  can  be  screwed  down  over  the  part  b,  thus 
forcing  the  grease  to  the  bearing  surface.  This  cup  is  made 
by  the  Bowen  Products  Corporation,  866  W.  Warren  Ave., 
Detroit,  Mich.  The  type  J  consists  of  a  body  a  fitted  with  a 
cap  b  and  plunger  c.  To  fill  the  cup,  remove  cap  b,  first 
raising  the  plunger  to  the  top  of  the  cap  by  means  of 
T-handle  d.  The  grease  cup  shown  at  K  is  of  the  spring 
compression  type.  To  start  the  feed,  the  locking  cap  a  is 
pressed  down  and  turned  to  the  right,  and  it  is  simply  turned 
to  the  right  to  obtain  compression.  In  some  cases  where 
bearings  require  a  comparatively  large  quantity  of  light  oil, 
the  type  of  oiler  shown  at  L  is  used.  This  oiler,  which  is 
made  by  the  Michigan  Lubricator  Co.,  Detroit,  Mich.,  consists 
of  a  glass  reservoir  a  which  permits  the  amount  of  oil  con- 
tained to  be  seen  at  all  times.  It  can  be  filled  with  an  oil-can 
through  an  opening  that  is  normally  covered  by  slide  b.  The 
amount  of  oil  being  used  can  be  seen  through  the  sight-feed 
opening  at  c  and  can  be  adjusted  by  knurled  nut  d.  The 
lever  e  provides  a  means  of  stopping  or  starting  the  oil  feed. 
At  M  is  shown  a  ring  oiling  device  manufactured  by  Brown 
Engineering  Co.,  133  N.  Third  St.,  Reading,  Pa.,  that  elimi- 
nates the  necessity  of  frequently  oiling  loose  pulleys,  by  pro- 
viding a  reservoir  for  the  oil  and  a  means  whereby  the  oil 
is  caused  to  circulate  through  the  oil-grooves.  It  consists 
of  a  bushing  and  reservoir  combined  as  shown.  The  bushing 
has  two  oil-grooves  as  shown  at  b  which,  being  cut  in  the 
form  of  two  opposite-hand  spirals,  serve  to  automatically 
feed  the  oil  through  one  groove  and  return  it  to  the  reservoir 
through  the  other.  The  amount  of  oil  fed  through  the 
grooves  increases  as  the  speed  of  the  pulley  increases  so  that 
just  sufficient  oil  is  kept  in  circulation  to  oil  the  bearing 
efficiently. 


MILLING  THREADS  ON  COLUMNS  OF 
HYDRAULIC  PRESS 

In  the  accompanying  illustration  is  shown  a  device  that 
the  writer  used  for  milling  threads  on  the  columns  of  a 
large  hydraulic  press.  The  stroke  of  the  press  was  about  24 
inches  longer  than  that  required,  so  it  was  necessary  to 
extend  the  threaded  part  of  each  column  21  inches.  As  the 
columns  were  18  inches  in  diameter,  28  feet  6  inches  long, 
and  weighed  about  12  tons  each,  it  would  have  been  ex- 
pensive to  remove  them  from  the  press  in  order  to  cut  the 
thread  on  a  lathe.  Besides,  the  press  could  not  be  spared 
long  enough  for  this  to  be  done;  so  the  thread  was  cut  with 
the  columns  in  place. 

The  device  was  constructed  with  gears  and  other  material 
that  may  be  found  in  almost  any  large  shop.  When  com- 
pleted, it  was  fastened  to  the  bottom  of  the  column  nut, 
which  was  used  to  feed  the  device  downward  like  the  nut 
on  a  lathe  apron.  The  nut  was  turned  by  a  worm-gear, 
which  was  fastened  to  it  by  four  countersunk  screws.     The 
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Device  for  milling  Threads  on  Columns  while  in  Place  in  Hydraulic  Press 

worm  driving  this  gear  was  held  in  a  bracket  fastened  to 
the  top  platen  of  the  press,  but  could  be  worked  down  as 
required.  This  device  could  have  been  motor-driven,  but 
the  writer  used  a  ratchet  wrench  because  it  was  a  cheap  and 
satisfactory  method.  The  only  trouble  experienced  was  in 
starting  to  cut  the  thread  on  the  columns;  while  the  first 
milling  cutter  was  of  high-speed  steel,  it  would  not  stand 
up  in  cutting  the  Acme  (four  per  inch)  thread  in  the  nickel- 
steel  column,  but  a  cutter  was  finally  obtained  that  cut  the 
thread  easily.  The  eccentric  bushing  used  to  set  the  depth 
of  the  cutter  is  not  shown.  The  hand  feed  worm  was  blocked 
up  after  it  had  turned  two  revolutions.  This  device  has  also 
been  used  to  cut  slots  in  bars.  D. 

*     *     * 

The  effect  of  electrolytic  pickling  on  the  physical  proper- 
ties of  iron  and  steel  is  dealt  with  in  an  article  by  J.  Coulson 
in  the  Proceedings  of  the  American  Elect ro-chemieal  Society. 
Springs  pickled  in  acid  baths  become  very  brittle.  Hardened 
springs  that  have  been  pickled  even  for  a  few  seconds  in  such 
a  bath  are  likely  to  snap  when  subjected  to  strain.  The 
electroplating  of  springs  has  a  similar  effect.  Springs  can  be 
electrolytically  pickled  however  without  destroying  their 
resiliency. 
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Fig.   1.     General  View  in  the  Training  Shop 


Fig.  2.     A  Turret  Lathe  Operator  with  a  Few  Weeks'   Training 


THE  EASTMAN  KODAK  CO.'S  TRAINING  SHOP 


IN  the  early  part  of  the  year 
the  executives  of  the  camera 
works  of  the  Eastman  Ko- 
dak Co.,  Rochester,  N.  Y.,  well- 
known  manufacturers  of  photo- 
graphic appliances,  concluded 
that  it  would  be  of  considerable 
advantage  to  have  a  training 
room  where  young  men  could 
receive  definite  training  under 


Training  departments  are  the  order  of  the  day.  A 
great  number  of  the  up-to-date  factories  of  the  country 
have  equipped  themselves  with  some  kind  of  training 
room  in  which  inexperienced  help  may  be  quickly 
trained  to  perform  machine  shop  work.  One  of  the  most 
systematic  and  definitely  worked  out  ideas  along  this 
line  is  that  presented  by  the  training  shop  of  the  Camera 
Works  of  the  Eastman  Kodak  Co.,  Rochester,  N.  Y.  In 
this  shop  young  men  are  made  capable  of  performing 
first-class  work  and  earning  good  wages  in  a  few  weeks. 


a  competent  instructor  for  the 

work  in  the  shops  of  the  company.  As  there  was  no  suitable 
space  within  the  factories  themselves,  which  are  now  over- 
crowded with  the  great  amount  of  work  being  done,  arrange- 
ments were  made  with  the  Rochester  Mechanics  Institute  to 
open  up  a  room  where  men  sent  by  the  Eastman  Kodak  Co. 
could  obtain  training  under  an  instructor  who  also  would 
be  in  the  employ  of  the  company.  As  a  matter  of  fact,  the 
training  school  has  no  direct  connection  with  the  Mechanics 
Institute  except  that  it  is  located  in  the  Institute  building. 

Class  of  Help  being"  Trained 

The  training  shop  has  facilities  for  training  about  eight 
men  at  a  time,  young  men  from  seventeen  to  eighteen  years 
old  being  selected.  These  are  either  boys  who  have  pre- 
viously been  employed  in  the  Eastman  Kodak  factories  and 
who  have  been  found  to  be  bright  and  adapted  to  mechanical 
work,  so  that  further  training 
for  them  seems  advisable,  or 
they  may  be  boys  hired  from 
the  outside  whose  personality 
and  characteristics  indicate 
that  they  constitute  good  ma- 
terial for  the  training  shop. 
The  training  is  intensive,  and 
covers  anywhere  from  three 
to  four  weeks  for  the  best 
boys,  up  to  seven  or  eight 
weeks  for  those  that  either 
have  less  experience  or  need 
longer  training.  The  average 
may  be  said  to  be  about  six 
weeks.  The  training  is  on 
high-class  machine  work  of 
the  same  kind  as  is  done  in 
the  Eastman  Kodak  plants. 
In  fact,  the  work  performed  is 
all  commercial  work  on  parts 
that  are  used  in  the  product 
of  the  company.  Each  boy  is 
taught  the  operation  of  a  sin- 
gle machine,  as  it  is  not  the 


Fig.   3. 


object  to  make  him  an  all-round 
machinist,  but  only  to  train 
him  to  become  an  efficient  op- 
erator on  some  particular  class 
of  work.  It  is  evident  that  it 
is  not  possible  in  the  short  time 
allotted  to  train  him  fully  in  all 
the  operations  that  may  be  per- 
formed even  on  one  machine, 
but  he  is  given  a  fair,  all- 
around  idea  of  the  simpler  op- 
erations that  are  performed  on  the  machine.  He  is  paid  while 
learning  at  the  rate  of  from  $10  to  $15  per  week  according  to 
ability,  and  after  being  transferred  to  the  shops  of  the  East- 
man Kodak  Co.,  it  is  found  that  the  boys  that  have  been 
trained  in  the  training  shop  are  able  in  a  short  time  to  earn 
good  mechanics'  wages.  At  the  same  time  it  is  interesting, 
from  a  commercial  point  of  view,  to  note  that  the  training 
shop  is  self-supporting  in  that  the  work  turned  out  by  the 
boys  covers  their  pay  and  the  overhead  expense,  as  well  as 
the  salary  of  the  supervisor. 

The  training  shop  was  started  on  a  small  scale  in  order 
to  prove  its  practicability,  and  it  is  likely  that  it  will  later 
be  enlarged  in  order  to  meet  the  increasing  demands  for 
skilled  operators  in  the  company's  plants.  While  the  opera- 
tion of  only  one  machine,  or  possibly  two,  is  taught  to  each 
boy,  it  has  been  found  that  when  he  knows  the  operation  of 

one  machine  well,  he  can  soon 
adapt  himself  to  the  operation 
of  others,  so  that,  when  placed 
in  the  shop,  if  it  should  be 
necessary  to  have  him  operate 
other  machines,  there  would 
be  no  great  problem  involved. 
One  foreman  instructor  is  all 
that  is  required  for  the  super- 
vision of  the  boys  under  train- 
ing, as  there  is  only  a  small 
number. 

Character  of  Training 

The  boys  receive  instruc- 
tion in  the  running  of  engine 
lathes,  turret  lathes,  and  mill- 
ing machines,  as  well  as  in 
the  use  of  drilling  machines 
and  in  the  grinding  of  their 
own  tools.  The  training  shop 
contains  the  following  ma- 
chines: No.  1  Kempsmith 
plain  milling  machine;  No.  2 
Kempsmith  plain  milling  ma- 


To  learn  how  to  ran  a  Lathe  does  not  require  a  Four-year 
Apprenticeship 
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chine;  10-inch  Mulliner-Enlund  toolmakers'  lathe;  16-inch  W. 
P.  Davis  lathe;  12-inch  Hendey  lathe;  No.  4  Warner  &  Swasey 
turret  lathe;  three-spindle  Sigourney  Tool  Co.'s  sensitive- 
drilling  machine;  Cincinnati  upright  drilling  machine. 

In  addition  to  being  taught  the  operation  of  the  machine 
tools  and  other  simple  machine  shop  work  necessary  around 
any  shop,  a  lecture  is  given  each  day  to  the  boys  on  the 
reading  of  blueprints,  and  there  Is  also  a  talk  once  or  twice 
daily  on  the  care  of  machine  tools.  Charts  are  provided 
that  show  how  the  machines  used  in  the  shop  must  be  oiled, 
indicating  the  location  of  the  oil-hole.  In  general,  the  boys 
are  given  instructions  in  all  the  necessary  elements  required 
to  produce  a  careful,  conscientious,  and  generally  well- 
informed  operator  on  simple  machining  operations  on  one 
machine  tool. 

The  lathe  work  comprises  a  variety  of  operations  such  as 
plain  turning,  facing,  boring,  threading,  worm-cutting,  and 
shoulder  work.  The  milling  includes  plain  milling,  form 
milling,     indexing,     the     use 


of  vertical  attachments,  end- 
milling,  and  cam  milling. 
The  turret  lathe  work  com- 
prises both  chucking  and  bar 
work,  turning,  threading,  and 
facing.  Any  drilling  work 
that  is  required  on  the  parts 
being  made  is  also  performed 
by  the  boys. 

General  Conditions  under  which 
Training-  Shop  is  Run 

The  work  is  properly  in- 
spected, the  same  as  it  would 
be  in  the  company's  shops,  by 
limit  gages;  close  accuracy 
is  required,  as  the  work  being 
done  is  of  a  high-class  nature. 
The  training  shop  is  run  forty- 
eight  hours  a  week  under  reg- 
ular shop  conditions.  It  is 
evident  that  the  methods  em- 
ployed not  only  guarantee  a 
thorough  training  for  the 
boys,  but  also  give  them  a  bet- 
ter conception  of  the  use  and 
care  of  machine  tools  than  the 
boy  that  just  enters  the  shop 
In  a  regular  department  could 
ever  expect  to  obtain.  An- 
other valuable  feature  of  this 
method  of  training  is  that  the 
boys  have  an  opportunity  to 
be  chosen  for  the  work  for 
which  they  are  best  adapted, 
and  receive  individual  instruc- 
tion and  attention  such  as  only  an  instructor  having  a  small 
number  of  boys  can  possibly  give  them.  The  boys  are  care- 
fully tried  out  as  to  their  abilities,  and  if  a  boy  does  not 
seem  to  make  good  on  lathe  work,  he  is  transferred  to  the 
milling  machine,  for  example.  This  gives  every  boy  a  fair 
chance,  and  stamps  the  system  as  having  been  worked  out 
with  a  view  to  fair-mindedness  and  with  a  definite  aim  for 
obtaining  the  best  results  with  the  labor  supply  at  hand. 

In  addition  to  this  training  shop,  the  Eastman  Kodak  Co. 
maintains  in  its  regular  shop  an  apprenticeship  in  the  auto- 
matic screw  machine  department  requiring  one  year  or 
eighteen  months  to  complete,  and  also  a  tool-room  apprentice- 
ship of  four  years'  duration.  The  apprentices  in  these 
courses  are  required  to  attend  the  Mechanics  Institute  during 
the  evenings. 

*     •     * 

Tne  nation's  present  production  of  brass  is  2,910,000  pounds 
per  day  and  the  demand  is  4,685,000  pounds.  It  has  been 
estimated  that  with  the  recruiting  of  9600  additional  unskill 
ed  laborers  the  production  with  the  present  equipment  could 
reach  3,338,000  pounds. 


Fig.   4. 


METHOD  OF  EXPRESSING  TOLERANCES 

ilY    ADOLPH   LANOSNLK1 

In   th<-   September   number  of  Mamiimky,   on 
question    is   raised    whether   it   is   advisable   to   ftdopl 
method    i  tag    tolerances   in   one's  own   shop    or    to 

retain  the  method  most  generally  used.  However,  the 
is  that  there  is  no  general  method.  Most  of  our  Leading 
gineering  institutions  do  not  even  mention  the  subject  of 
tolerances,  and  when  Professor  J.  Reed,  an  authority  on 
drawing  and  machine  design,  made  a  special  investigation 
of  the  use  of  standard  conventions  and  methods  in  making 
drawings,  none  of  his  questions  dealt  with  the  subj> 

The  simplest  method  is  always  the  best  one  to  adopt.  To 
avoid  any  confusion  or  mistakes,  guesswork  or  addition  and 
subtraction  should  be  eliminated.     "Where  extreme  accuracy 

max.  0.238"         J-  0.238" 

is  necessary,  it  is  sufficient  to  write  or  

min.  0.236"         —  0.236" 
when  expressing  thousandths 
+  0..' 

of    an    inch,    or    , 

-0: 
when  expressing  limits  in  ten 
thousandths  of  an  inch.  The 
question  of  space  when  giving 
such  dimensions  should  be  of 
no  consequence,  it  is  simply 
a  matter  of  arranging  the  di- 
mensions with  a  little  fore- 
thought. Proper  space  will 
be  found  by  the  trained  drafts- 
man. 

Following  are  three  general 
rules  of  a  medium  sized  fac- 
tory where  a  large  variety  of 
work  is  being  done;  they  have 
been  found  satisfactory  to  all 
concerned: 

1.  All  sizes  where  dimen- 
sions are  given  in  inches  or 
fractions  of  an  inch  may  dif- 
fer ±  0.005  inch. 

2.  All  sizes  where  dimen- 
sions are  given  in  thousandths 
of  an  inch  may  differ  ±  0.002 
inch. 

3.  All  sizes  where  dimen- 
sions are  given  with  maxi- 
mum and  minimum  limits,  as 
1.2502"  max. 

,    must    be    held 

1.2500"  min. 
within  those  limits. 

Any  new  man  of  ordinary 
mechanical  intelligence  will 
quickly  become  acquainted,  with  such  simple  rules.  It  has 
been  found  that  even  the  newcomer  who  has  not  been  prop- 
erly instructed  will  produce  his  work  within  the  required 
accuracy.  It  also  can  readily  be  seen  that  if  the  designer 
or  draftsman  applies  the  dimensions  to  his  drawings  in  con- 
formity with  these  three  rules,  the  work  to  be  done  outside 
of  the  shop  will  suffer  no  delay  and  will  come  within 
limits  where  such  are  required. 


A  contemporary  calls  attention  to  the  four  cardinal  mis- 
takes which  often  prove  stumbling  blocks  to  the  advance  of 
men  whose  qualifications  generally  would  otherwise  insure 
their  progress.  These  are  the  delusion  that  individual  ad- 
vancement is  made  by  crushing  others;  the  tendency  to 
worry  about  things  that  cannot  be  changed  or  corrected; 
the  insistance  that  a  thing  is  impossible  because  we  our- 
selves cannot,  or  believe  that  we  cannot,  accomplish  it;  and 
the  refusal  to  set  aside  trivial  preferences  in  order  that  im- 
portant things  may  be  accomplished. 


Young  Men,   properly  taught,   operate   Milling  Machines  satis 
factorily  after  from  Three  to  Six  Weeks'  Training 
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USE  OF  VANADIUM  IN  STEEL-MAKING' 

RESULTS   OBTAINED    BY    ADDING    VANAinwiv;    TO    STHBL 
n\    ii.  i.    NORMA 

There  la  an  Idea  thai  vanadium  is  n  powerful  scavenger 
and  thai  the  beneficial  effects  of  its  use  in  steel  arc  princl 
pally  due  to  Ita  removal  of  minute,  residual  amounts  of 
oxygen  and  nitrogen,  it  has  even  been  said  that  when  all 
tlif  vanadium  has  been  completely  used  up  In  scavenging, 
and  none  remains  In  the  steel,  all  the  improvement  or  bench 
rial  effects  possible  have  been  accomplished.  But  its  value 
as  a  scavenger  is  negligible,  as  there  are  much  cheaper  metals 
thai  are  as  effective,  if  not  more  so. 

The  effect  Of  vanadium  on  steel  is  due  entirely  to  its  pres- 
ence as  an  alloying  element  and  its  influence  on  the  other 
constituents  with  which  it  is  in  combination.  The  effect  of 
vanadium  on  the  physical  or  mechanical  properties  of  steel 
increases  with  the  percentage  of  vanadium  until  1  per  cent 
is  present,  after  which  there  is  a  decrease,  even  in  the  case 
of  quenched  steels,  and  with  3  per  cent  or  more  of  vanadium 
the  steel  is  actually  softened  on  quenching  until  unusually 
high  temperatures  are  reached,  say  about  1300  to  1400  de- 
grees C.  Percentages  of  vanadium  as  high  as  3.5  have  been 
successfully  used  in  high-speed  steel,  and  1.5  to  2.5  per  cent 
are  not  uncommon,  although  only  a  few  years  ago  the  per- 
centage ranged  from  0.3  to  0.75,  and  it  was  thought  that 
the  addition  of  over  1  per  cent  gave  very  little  additional 
advantage.  The  improvement  in  high-speed  steel  through 
the  use  of  vanadium  has  borne  an  almost  direct  relation  to 
the  percentage  of  vanadium  present,  and  is  considered  to  be 
from  60  to  100  per  cent. 

In  the  case  of  carbon-vanadium  tool  steel,  the  use  of  vana- 
dium has  proved  almost  equally  beneficial.  The  steel  con- 
taining vanadium  has  a  wider  quenching  range,  hardens 
deeper,  retains  its  cutting  edge  longer,  and  is  very  much 
tougher  and  stronger  than  steel  without  it.  A  bar  of  1  per 
cent  carbon  tool  steel  containing  0.25  per  cent  vanadium, 
quenched  and  drawn  back  at  400  degrees  C,  will  bend  90 
degrees  without  failure,  whereas  a  similar  steel  without 
vanadium  will  bend  only  about  20  or  possibly  30  degrees. 
Comparative  compression  tests  of  tool  steels  with  and  with- 
out vanadium  with  like  tempering  gave,  on  l^-inch  cubes, 
490,000  pounds  for  the  vanadium  steel  and  278,000  pounds 
for  the  steel  without  vanadium.  For  battering  tools,  such 
as  pneumatic  chisels,  sets,  calking  tools,  rock  drills,  etc., 
vanadium  tool  steel  possesses  marked  superiority  on  account 
of  its  combination  of  hardness,  strength,  and  toughness. 

Vanadium  Steel  Casting's 

One  of  the  principal  applications  of  vanadium  steel  has 
been  for  steel  castings,  particularly  for  locomotive  frames. 
The  composition  of  the  steel  is  the  same  as  usual  for  such 
castings,  except  for  the  addition  of  0.15  per  cent  or  more 
vanadium,  which  increases  the  elastic  limit  of  the  annealed 
castings  25  to  30  per  cent  without  lowering  the  ductility. 
The  tensile  strength  is  not  increased  proportionately  in  the 
case  of  thoroughly  annealed  castings,  but  is  usually  10  to  15 
per  cent  greater.  The  following  averages  of  tests  within  the 
same  ranges  of  composition,  having  about  0.25  per  cent  car- 
bon, 0.62  per  cent  manganese,  0.27  per  cent  silicon,  with  about 
0.18  per  cent  vanadium  in  the  vanadium  steel,  are  typical: 

Carbon  Vanadium 

Steel  Steel 

Elastic  limit,  pounds  per  square  inch 36,495  48,210 

Tensile  strength,  pounds  per  square  inch. .   73,820  79,930 

Elongation  in  2  inches,  per  cent 27.3  26.6 

Reduction  of  area,  per  cent 46.0  48.1 

Vanadium-steel  castings  require  a  somewhat  higher  anneal- 
ing temperature  than  ordinary  steel  castings,  about  875  de- 
grees C;  they  are  also  more  susceptible  to  hardening,  and 
therefore  should  be  cooled  slowly  in  the  annealing  furnace. 
Vanadium   steel   is  much  more   suitable  for   heat-treatment 

^Abstract  of  a  paper  read  before  the  American  Society  for  Testing 
Materials. 


than  ordinary  steel,  as  it  hardens  more,  on  Quenching,  and 
consequently   mucb   blgher  physical    properties  can   be  <>i> 

i.i (i.     EDven  air-cooling  from  the  annealing  temperature] 

followed  by  an  annealing  at  a  low  temperature,  greatly  In- 
sa  the  elastic  limit  without  affecting  the  ductility.  TestB 

of  quenched  and  tempered  castings  of  the  same  composition 
show  as  follows,  the  quenching  and  drawback  temperature 
being  the  same  for  both  steels: 

carbon  \  medium 

Slrcl  Sled 

Elastic  limit,  pounds  per  square  inch 58,630  72,860 

Tensile  strength,  pounds  per  square  Inch.  .  90,630  95, •;:'.<) 

Elongation  in  2  inches,  per  cent 25  26 

Reduction  of  area,  per  cent 52  56 

For  higher  carbon  steel,  the  advantage  In  favor  of  vana- 
dium steel  is  even  greater.  Water  was  the  quenching 
medium.  There  is  also,  doubtless,  a  great  future  for 
vanadium-quaternary-steel  castings,  both  annealed  and  heat- 
treated,  particularly  the  latter,  for,  as  in  the  case  of  forged 
or  rolled  quaternary  steels,  the  improvement  in  the  mechani- 
cal properties  from  the  presence  of  vanadium  is  much 
greater  even  than  in  the  case  of  simple  carbon-vanadium  steel. 

Vanadium  Steel  Forg-ing-s 

The  value  of  vanadium  in  simple  carbon  forging  steels  has 
been  overshadowed  by  the  greater  mechanical  properties  of 
the  vanadium-quaternary  steels,  such  as  chrome-vanadium, 
yet  they  have  mechanical  properties  equal  to  those  of  ordi- 
nary 3  per  cent  nickel  steel  under  like  conditions.  Except 
where  the  very  high  physical  properties  obtainable  from 
quaternary  steels  are  desired,  carbon-vanadium  steel  can  be 
used  to  advantage,  especially  for  large  forgings.  This  steel 
presents  fewer  manufacturing  difficulties  than  quaternary 
steels.  It  is  less  liable  to  losses  from  shrinkage  cracks  and 
checks  in  the  ingot,  and  to  heating  and  cooling  stresses  in 
the  forging  and  heat-treatment  operations.  It  requires  no 
more  special  care  in  handling  than  ordinary  carbon  steel,  and 
is  worked  with  equal  facility. 

Carbon-vanadium  forging  steel  in  the  normalized  condi- 
tion has  physical  properties  superior  to  those  specified  for 
heat-treated  carbon-steel  forgings.  This  simple  treatment 
alone,  therefore,  gives  physical  properties  sufficiently  high 
for  a  great  number  of  forgings  that  would  otherwise  have 
to  be  quenched  and  tempered.  A  large  field  for  annealed  or 
normalized  carbon-vanadium  steel  is -its  use  for  locomotive 
forgings.  It  is  generally  conceded  that  there  is  need  of  a 
steel  of  greater  strength,  not  only  to  meet  present  conditions, 
but  also  to  permit  of  reducing  sections  of  reciprocating  parts 
to  obtain  better  counterbalancing.  To  meet  this  requirement 
the  railroads  several  years  ago  turned  to  heat-treated  carbon 
and  heat-treated  alloy  steels,  notably  chrome-vanadium.  The 
use  of  heat-treated  locomotive  forgings  has  not  proved  alto- 
gether satisfactory.  One  objection  to  these  forgings  is  the 
lack  of  heat-treating  equipment  in  most  railroad  shops. 
Consequently,  a  steel  that  will  give  in  an  annealed  condition 
physical  properties  equal  to  or  even  better  than  those  -speci- 
fied for  heat-treated  carbon-steel  forgings  must  prove  very 
desirable.  Carbon-vanadium  forging  steel  responds  to  heat- 
treatment,  and  in  this  condition  will  meet  the  requirements 
for  quenched  and  tempered  nickel-steel  forgings. 

As  previously  stated,  the  influence  of  vanadium  on  the 
mechanical  properties  of  quaternary  steels  is  even  greater 
than  on  simple  or  carbon  steel.  The  best  known  and  most 
extensively  used  of  these  is  chrome-vanadium  steel.  Nickel- 
vanadium  steel,  while  having  possibly  even  higher  tensile 
properties  than  chrome-vanadium  steel,  is  considerably  more 
expensive  and  has  not  been  found  to  meet  all  conditions  as 
satisfactorily  as  chrome-vanadium  steel;  it  does  not  appear 
to  have  as  high  a  resistance  to  shocks  and  repeated  stresses. 
Nickel-chrome-vanadium  steel  has  found  extensive  applica- 
tion in  light  armor,  such  as  deck  plate,  gun  shields,  and 
armor-piercing  projectiles,  where  its  use  has  greatly  im- 
proved the  efficiency  of  these  materials. 
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FACEPLATE  FOR  PATTERNMAKERS' 
FACING  LATHE 

In  the  accompanying  illustrations  is  shown  a  faceplate  for 
patternmakers'  facing  lathes.  By  the  use  of  two  of  these 
faceplates,  one  78  inches  in  diameter  and  the  other  108 
inches,  it  was  possible  to  handle  patterns  of  large  diameter 
in  a  very  satisfactory  manner.  The  construction  of  these 
faceplates  will  be  readily  understood  from  the  illustrations. 
The  central  hub  is  12  inches  in  diameter,  with  a  web  1V2  inch 
thick,  and  is  finished  all  over.  The  cost  of  machining  this 
hub  is  small  as  compared  with  the  cost  of  machining  one 
cast  with  the  arms  as  an  integral  part.  Furthermore,  it  is 
not  as  expensive  a  casting  to  make,  as  there  is  less  pattern 
work  required;  and  it  has  the  additional  advantage  that  one 
broken  part  can  be  replaced  without  having  to  discard  a 
larger  part. 

Eight  3/4-inch  holes  were  drilled  in  the  flange  on  the  face 
and  the  same  number  of  5/8-inch  holes  in  the  flange  on  the 


two  of  the  arms  required  some  additional  fitting,  as  they 
varied  about  1/16  inch  from  the  others.  The  wooden  ring 
was  built  on  the  floor  of  2%-inch  material,  and  the  cleats 
were  screwed  over  the  joints  as  well  as  glued,  after  which 
the  spider  was  taken  from  the  lathe  and  bolted  to  this  ring; 
in  one  or  two  places  a  slight  shim  was  needed  under  the 
arms.  The  entire  faceplate  was  then  placed  on  the  lathe  and 
the  wooden  rim  turned.  This  makes  a  serviceable  faceplate 
that  is  stiff  enough  for  any  job.  The  cost  of  $60  is  more  than 
is  usually  spent  on  a  faceplate  of  this  kind,  but  it  pays  in 
the  time  saved  in  doing  work,  and  in  the  additional  safety 
that  the  design  provides. 

Denver,  Colo.  J.  L.  Gaud 


AN  INTERESTING  DRILL  JIG 

In  Fig.  1  is  shown  a  combination  flywheel  and  driving 
pinion  A  which  is  to  be  drilled  and  tapped  for  four  hollow- 
point  set-screws  as  shown.     All   the   surfaces  marked   with 


Fig.   1.     Front  View  of  Faceplate   for  Patternmakers'   Lathe 

back;  through  these  were  placed  the  cap-screws  that  fasten 
the  arms  to  the  hub.  The  nuts  for  these  screws  were  placed 
in  a  pocket  in  the  arms  as  shown  in  Fig.  2.  The  arms  had, 
along  each  side,  a  chipping  strip  that  was  narrow  enough 
to  be  filed  to  a  fit  against  the  central  hub.  These  arms  were 
aligned  with  a  straightedge  against  the  turned  edges  of  the 
central  hub  and  were  then  weighed  and  paired  as  nearly  as 
possible  for  weight,  the  heavy  one  of  the  pair  being  ground 
to  the  weight  of  the  lighter  one.  It  was  necessary  that  each 
pair  of  arms  weigh  the  same.  The  lightest  pair  were  bolted 
to  the  hub  opposite  each  other,  the  heaviest  pair  were  bolted 
at  right  angles  to  this  pair,  and  the  two  medium-weight  pairs 
were  placed  in  the  same  manner  between  the  first  two  pairs. 
In  this  way  a  good  balance  was  obtained,  so  that  no  vibra- 
tion was  felt  in  running. 

After  the  arms  were  bolted  to  the  hub,  the  assembled  spider 
was  placed  on  the  lathe  and  tested  at  the  ends  of  the  arms; 
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Fig.   2.     Back  View   of  Faceplate   for  Patternmakers'    Lathe 

dotted  lines,  as  well  as  the  bore,  are  finished  when  the 
wheel  comes  to  the  drilling  machine.  The  problem  was  to 
construct  a  jig  by  which  any  unskilled  laborer  or  boy  could 
drill  and  tap  these  wheels  quickly  and  correctly  without  any 
previous  laying  out  of  the  holes.  The  jig  had  to  be  con- 
structed so  that  it  would  be  practically  impossible  to  make 
any  mistake  in  drilling  when  the  work  was  properly  clamped. 
The  jig  shown  in  Fig.  2  fulfills  all  these  conditions  and 
gives  very  good  results. 

It  consists  of  a  cast-iron  angle-plate  base  /»'.  which  is  fas- 
tened upon  the  drilling  machine  table.  A  bracket  C  is  fas- 
tened to  this  base  by  countersunk  fillister-head  screws.  This 
bracket  which  is  of  U-Shape,  is  provided  with  a  stud  L  fitting 
into  the  finished  bore  of  wheel  .1.  The  two  arms  of  the 
U-shaped  bracket  serve  as  supports  for  the  drill  guides  M. 
At  one  side  the  pin  P  passes  through  bracket  C.  while  the 
opposite  side  of  C  is  provided  with  an  indentation  to  receive 


250 


MM  HINEUY 


November,  1918 


I    BB  , 


Mm  hi iK  I  y 


Fig.    1.     Combination    Flywheel    and    Driving    Pinion 

the  pin  N  which  connects  the  drill  guides  M.  Pin  N  is  held 
in  place  by  headless  set-screws  S  which  also  hold  the  drill 
guides  to  pin  P  as  shown.  One  end  of  pin  N  forms  a  handle 
by  means  of  which  the  guides  may  be  conveniently  swung 
out  about  pin  P  as  a  fulcrum.  Bracket  C  fits  tightly  between 
drill  guides  M  at  both  ends,  thus  holding  them  firmly  in 
place.  A  screw  0  having  its  center  located  somewhat  above 
the  center  of  pin  AT  prevents  this  pin  and  also  the  drill  guides 
from  coming  up  with  the  drill,  and  breaking  the  latter. 
Bracket  C  is  provided  with  a  slot  in  which  slides  a  rack  D, 
a  detail  view  of  which  is  shown  at  Y,  which  is  provided 
with  teeth  of  the  same  pitch  as  those  in  pinion  A  that  are 
cut  before  the  wheel  comes  to  the  drilling  machine.  The 
bottom  of  rack  D  has  a  narrow  slot  V  cut  in  it  extending 
from  F  to  G. 

A  hardened  stop-pin  E  is  driven  tightly  into  base  B  which 
protrudes  into  slot  "V  as  shown,  thus  determining  the  length 
of  movement  of  rack  D  in  each  direction.  A  safety  latch  H 
is  fastened  to  bracket  C,  swinging  about  screw  J  and  resting 
with  its  tapered  nose  upon  the  taper  end  T  of  the  low  offset 
portion  of  rack  D.  Latch  H  is  held  in  constant  contact  with 
D  by  its  own  weight. 

To  use  the  jig  drill  guides  M,  bushings  R  are  swung  out 
and  the  wheel  is  slipped  upon  pin  L  until  the  finished  rim  of 
A  comes  against  the  finished  steel  supporting  plate  K.  If 
the  operator  should  fail  to  push  the  wheel  far  enough,  it 
will  be  impossible  to  close  the  drill  guides  M,  as  the  slot 
between  the  guides  that  fits  over  the  pinion  will  only  pass 
over  it  when  the  wheel  is  in  the  proper  place.  Thus  the 
correct  location  of  the  holes  is  assured.  The  guides  are 
closed  and  the  first  two  holes  drilled  and  tapped.  A  quick- 
acting  chuck  is  used  to  hold  the  drill  and  tap.     The  wheel 
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is  now  revolved,  causing  the  rack,  the  teeth  of  wlii.  h  mesh 
willi  those  of  the  pinion,  to  move  until  the  stop  pin  /■;  ter 
mmalcs    its    motion    at    point    <!.      The    wheel    will    then    have 

turned  186  degree!  and  is  ready  tor  the  drilling  ami  tapping 

Of  the  other  two  holes.  Alter  these!  are  finished,  the  wheel 
is  turned  hack  until  stop-pin  /;  comes  against  point  /•'.  The 
operator  cannot  lake  the  wheel  oil  nor  put  it.  on  until  the 
rack  is  in  the  correct  starting  position,  because  safety  latch 
//  will  he  lilted  by  rack  D,  thus  preventing  the  pinion  which 
just  passes  it  when  in  the  lowest  position,  from  being  taken 
oil  or  put  on.  The  operator  must,  therefore,  start  at  tin- 
proper  point  for  turning  the  full  135  degrees,  and  cannot 
make  the  mistake  of  not  turning  the  wheel  back  far  enough 
to  achieve  that  result. 

West  Reading,  Pa.  C.  F.  Mkyku 


SLOW  STARTING  MOTION  MECHANISM 

The  slow  starting  motion  attachment  shown  in  the  illus- 
tration is  applied  to  textile  machines  that  are  used  for  wind- 
ing the  warp  threads  onto  a  loom  beam.  As  a  precaution 
against  breakage  of  the  threads,  caused  by  sudden  starting, 
a  slow  starting  motion  mechanism  is  used  on  the  machine 
which  may  be  of  general,  interest. 

Shaft  A,  which  is  a  short  auxiliary  shaft  on  which  the 
pulleys  and  other  parts  are  carried,  is  mounted  in  a  bearing 
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Fig.  2.     Jig  for  drilling  Set-screw  Holes  in  Work  shown  in  Fig.  1 


Slow  Starting  Motion  Mechanism  of  Textile  Machine 

which  is  bolted  to  the  frame  of  the  machine.  Bushing  B 
is  fastened  by  a  set-screw  to  A  and  forms  the  bearing  for 
the  loose  pulley  C.  The  slow-motion  pulley  D,  which  has  a 
twelve-tooth  gear  cast  on  its  inside  hub,  turns  freely  on  the 
shaft  A.  The  casting  E,  which  is  also  fastened  by  a  set- 
screw  to  A  carries  the  steel  pinion  F,  the  shank  of  which 
revolves  in  a  bearing  at  the  end  of  the  casting.  This  pinion 
has  twelve  teeth  and  on  the  opposite  end  of  the  shaft  a  gear 
of  nineteen  teeth  is  assembled,  which  meshes  with  the  twelve- 
tooth  gear  on  the  slow-motion  pulley  D.  The  forty-tooth 
clutch  gear  G  meshes  with  F  and  is  loose  on  shaft  A.  This 
gear  has  a  five-tooth  clutch,  as  shown  in  the  right-hand 
view  at  g.  The  driving  pulley  H  is  also  loose  on  A  and 
has  a  brake  pulley  /  and  a  driving  gear  H2  cast  integral  with 
it,  the  gear  H2  driving  the  main  gear  of  the  machine.  On 
the  inside  of  pulley  H  are  three  short  studs  J,  each  of  which 
carries  a  small  pawl  K. 

The  belt-shifting  mechanism  is  not  shown  in  the  illustra- 
tion, but  it  is  operated  by  a  foot-treadle,  which  is  fastened  to 
the  treadle  shaft.  On  the  end  of  the  treadle  shaft,  just 
inside  the  frame,  is  a  segment  arm,  which  meshes  with  the 
teeth  on  one  end  of  a  double  gear.  The  teeth  on  the  op- 
posite end  of  this  gear  operate  a  sliding  rack  which  projects 
from  the  frame,  just  above  the  pulleys.  The  belt  guide  is 
bolted  to  this  rack,  and  as  the  rack  is  run  outward  and  the 
belt  shifted  to  pulley  C,  the  brake,  which  is  also  attached 
to  the  treadle  shaft,  is  brought  into  contact  with  I  and  the 
machine  is  quickly  stopped.  This  prevents  the  ends  of  yarn 
that  are  being  wound  on  the  beam  from  becoming  slack  or 
entangled,  which  would  be  a  troublesome  and  awkward  con- 
dition. 
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When  the  belt  is  shifted  from  G  to  D,  the  number  of  revo- 
lutions per  minute  of  gear  G  is  reduced  to  about  one-fifth 

12X12 
that  of  pulley  D  as  is  shown  in  the  ratio  of  the  teeth , 

19X40 

cr  approximately  1/5.  The  relation  of  the  three  pawls  K  to 
the  five  teeth  on  the  clutch  g  is  such  that  one  pawl  is  always 
down;  that  is,  one  will  always  drop  into  the  position  occu- 
pied by  the  upper  pawl,  as  shown  in  the  right-hand  view  of 
the  illustration.  The  pawl  being  thus  engaged,  the  engag- 
ing tooth  of  the  clutch,  which  is  revolving  counter-clockwise 
and  at  reduced  speed,  pushes  against  the  pawl,  driving  pulley 
H,  and  incidentally  gear  H2,  slowly  in  the  direction  shown 
by  the  arrow.  When  the  belt  is  shifted  onto  pulley  H,  which 
is  also  a  loose  pulley,  gear  H2  will  assume  the  full  speed, 
pawls  K  will  simply  drag  over  the  teeth  in  the  clutch,  and 
pulley  D  will  become  idle,  as  a  result  of  the  disengagement 
of  the  pawls  and  clutch.  F.  R.  Daniels 


AIR-RIFLE  WEDGE  DIE 

In  the  accompanying  illustration  at  A  and  B  are  shown 
two  blanks  for  a  wedge  used  in  an  air  rifle.  The  end  of  the 
strip  from  which  they  are  made  is  shown  at  G;  the  two-stage 
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Die  used  in  making  Wedge  for  Air  Rifle 

follow  die  which  is  used  to  make  them  (two  at  a  time)  is 
shown  at  D.  The  metal  strip  C  is  as  wide  as  the  blank  is 
long;  therefore,  there  is  no  scrap  between  the  blanks,  and 
the  only  waste  is  at  the  ends  of  the  strip  C.  The  die  proper  is 
wider  than  the  strip,  so  that  when  the  blank  is  pushed 
through,  it  leaves  the  strip  cut  entirely  off.  The  stop  E 
is  set  beyond  the  die  far  enough  to  leave  the  blank  A  on  top  of 
the  die.  The  square  hole  pierced  in  the  first  stage  then 
comes  over  the  diagonal  edge  of  the  die,  so  that  it  is  cut  in 
half,  leaving  a  notch  on  the  diagonal  side  of  each  piece,  as 
shown  in  the  illustration. 

The  work  is  done  on  an  inclined  press,  but  gravity  cannot 
be  depended  upon  to  clear  the  die  of  the  thin  pieces  when 
the  press  is  operated  at  high  speed.  A  spring  knock-out  F 
is  therefore  provided;  this  swings  on  the  screw  G  and  is 
normally  kept  back  against  the  stop-pin  H  by  a  light  spring. 
In  the  punch-holder  is  the  operating  punch  I ;  this  has  a 
limited  up  and  down  movement,  and  is  drilled  out  nearly  to 
the  bottom  for  a  heavy  spring  J.  The  lower  corner  is  faced 
off  at  the  same  angle  as  the  knock-out  F.  The  action  of  the 
punch  coming  down  on  the  knock-out  pushes  it  against  the 
strip  of  metal  before  it  is  cut  off.  This  holds  it  back  and 
forces  the  punch  I  to  slide  up  into  the  holder  and  compress 
the  spring  J.  The  moment  the  strip  is  cut,  however,  the 
spring  forces  the  punch  and  knock-out  back  with  a  quick 
blow,  which  results  in  knocking  the  blank  clear  of  the  die 
instantly. 

Nashville,  Tenn.  W.  B.  Greenleaf 


Fig.    1.     Spot-facing   Tool 

A  SPOT-FACING  TOOL 

At  A  in  Fig.  1  is  shown  a  spot-facing  tool  designed  for  use 
in  machining  a  gas  engine  cylinder  casting.  The  design  of 
the  casting  is  such  that  it  is  necessary,  in  machining,  to 
reach  under  an  overhanging  water  jacket;  to  accomplish 
this,  the  cylinder  casting  A  is  mounted  on  a  casting  B  as 
shown  in  Fig.  2.  A  tool  held  in  the  drill  chuck  C  and  provided 
with  a  universal  joint  D  is  then  used  to  spot-face  the  hole  at 
E.  Several  types  of  universal  joints  were  tried  with  unsatis- 
factory results  before  the  one  shown  in  Fig.  1  was  designed 
and  tried  out.  This  universal  joint  proved  entirely  satis- 
factory, having  none  of  the  objectionable  features  found  in 
the  other  types  which  were  tried.  With  this  tool  the  pilot 
can  be  easily  started  in  the  hole,  while  the  tool  is  rotating; 
also  the  life  of  the  joint  is  longer  than  that  of  an  ordinary 
universal  joint,  and  the  part  subjected  to  the  greatest  wear 
is  so  designed  that  it  can  be  easily  and  quickly  replaced  by  a 
new  part. 

At  the  right  in  Fig.  1  is  shown  the  dismantled  tool.  The 
shank  C  which  fits  into  the  drill  chuck  is  made  from  hardened 
tool  steel,  and  has  a  yoke  at  the  lower  end.  D  is  an  ordinary 
steel  ball,  and  £  is  a  cutter,  which  is  made  with  a 
yoke  at  the  opposite  end  from  the  cutting  edge.  The  pilot  F 
is  hardened  and  ground  and  slides  into  the  central  hole  in 
cutter  E.  The  three  parts  which  form  the  universal  joint 
are  held  together  by  the  spring  G.  This  spring  also  serves  to 
keep  the  cutter  E  and  pilot  F  in  alignment  with  the  part  C 
when  the  tool  is  rotated  at  a  high  rate  of  speed. 

Hammondsport,  N.  Y.  G.  C.  Hannemaxn 


Fig.   2.     Method  of  using  Spot-facing  Tool 
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Fig.     1.     Pieoe     produced     in 
Multiple  Drop-forging  Die 


Fig.   2.     Trimming  Dies  for  mak- 
ing Two  Pieces  at  One  Time 


TANDEM  OR  MULTIPLE  DROP-FORGE  DIES 

In  drop-forging  and  similar  work,  it  is  often  possible  to 
make  two  parts  with  the  same  amount  of  labor  expended  for 
making  one.  One  such  rase  is  shown  in  Fig.  1;  this  piece 
was  made  from  drop-forge  bar  steel.  The  hammerman  heated 
about  three  feet  of  the  bar  and  produced  two  parts  at  the 
end  as  shown  in  Fig.  3.  Then  the  pressman,  placing  the 
pieces  in  the  corresponding  positions  in  the  trimming  dies 
shown  in  Figs.  2  and  4,  stripped  the  two  parts  for  each  stroke 
of  the  punch  press.  The  punches  A,  Fig.  2,  are  adjustable 
and  are  inserted  in  sub-punch-holders  to  accommodate  the 
spread  of  the  trimming  die.  A  stripper  B,  Fig.  4,  is  also 
used.  The  method  is  applicable  to  similar  parts  and,  if 
necessary,  the  center  portions  can  be  punched  out. 

Chicago,  111.  F.  R.  Zimmerman 


OBSERVATIONS   ON    EMERY  WHEELS 
IN  SHOPS 

Opinions  vary  greatly  in  regard  to  the  usefulness  of  the 
emery  wheel,  if  one  may  judge  from  appearances.  Some 
shops  have  emery 
wheel  stands  lo- 
cated among  their 
machines  in  every 
conceivable  corner, 
with  well-kept  bear- 
ings, good  belts 
and  keen  cutting 
wheels,  running 
true  and  always 
ready  for  work. 
Other  shops,  equally 
well  equipped  in 
other  respects,  have 
so  little  to  show  in 
grinding  machinery 
that  the  men  do  not 
form  the  habit  of 
using  this  great 
time-saver.  "We 
have  seen  emery 
wheels  selected  by 
office  men  whose 
only  basis  for  choice 
was  lasting  quali- 
ties. In  their  opin- 
ion, if  a  wheel  wore 
out  in  six  weeks  it 
was  worth  six 
wheels    that    wore 


Fig.    4.     Arrangement  of  Stripper  for  Trimming   Dies 


Fig.   3.     Forming  Dies  for  making  Two  of  the  Drop-forge  Dies  shown 
in  Fig.   1     at   One  Time 

out  in  the  same  length  of  time.  Some  emery  wheels  grind 
three  times  as  fast  as  other  wheels  having  a  similar  appear- 
ance. Suppose  we  assume  that  an  average  12-inch  by 
1-inch  emery  wheel  for  miscellaneous  work  will  stand  up 
under  continuous  use  for  90  hours,  grinding  all  kinds  and 
shapes  of  material,  and  is  then  worn  too  small  for  the  speed 
its  spindle  is  running.  If  a  keener  cutting  wheel  is  selected 
which  would  do  the  same  90  hours'  work  in  45  hours,  then 
the  keen-cutting  emery  wheel  will  have  saved  45  hours  of 
the  average  machinist's  time  during  its  lifetime.  At  a  fair 
estimate  such  saving  would  be,  say,  45  cents  for  the  ma- 
chinist's time  and  25  cents  for  overhead  expense,  making 
70  cents  per  hour  for  45  hours,  or  a  cash  saving  of  $31.50, 
which  is  several  times  the  cost  of  a  wheel  of  that  size.  This 
goes  to  show  that  the  extremely  durable  wheel  would  not 
be  economical  to  use,  even  if  accepted  as  a  present. 

Most  people  buy  a  1%-inch  to  2-inch  face  wheel  on  the 
same  grounds  that  the  office  man  selected  that  everlasting 
wheel.  Of  course,  the  wide  wheels  keep  their  shape  much 
longer,  but  so  does  the  article  it  works  upon.  In  other 
words,  it  does  not  grind  as  fast  as  a  thinner  wheel,  the  extra 

width  of  the  wheel 
only  serving  to  heat 
the  article  being 
ground.  In  short, 
the  emery  wheel 
which  does  not 
wear  itself  out  will 
not  wear  the  work 
out  either.  The  cor- 
ner of  any  wheel 
will  cut  twice  as 
fast  as  the  flat  tface 
will.  It  is  for  that 
reason  that  corners 
of  wheels  are  gen- 
erally rounded  off. 
If,  then,  the  face  of 
the  wheel  is  wide, 
that  expanse  of  flat 
surface  between  the 
corners  only  pre- 
vents access  to  the 
corners.  It  follows 
that  a  2-inch  face 
wheel  is  worth  less 
in  actual  practice 
than  a  1-inch  face 
wheel.  It  costs 
more,  and  is  worth 
less     for     grinding 


November,  1918 


MACHINERY 


253 


purposes.  The  machinist's  time  is  so 
much  greater  an  item  than  the  cost  of 
the  wheel  that  it  is  a  good  reason  why  all 
such  items  as  cost  of  wheel  should  be 
relegated  to  the  rear  and  everything 
which  can  possibly  conserve  time  should 
be  given  the  right  of  way. 

The  emery  wheel  is  so  ready  and  rapid 
a  servant  when  kept  in  good  working  or- 
der that  it  is  surprising  to  And  its  neglect 
so  nearly  universal.  The  foreman  often 
allows  the  men  to  use  a  grinding  wheel 
when  the  driving  belt  is  so  loose  as  to 
allow  the  wheel  to  be  stalled  by  a  light 
pressure  of  work  against  it.  The  belts 
should  be  kept  tight.  A  loose  belt  also 
requires  a  longer  time  than  a  reasonably 
tight  belt  would  to  set  the  wheel  in 
motion. 

Another  popular  fault  is  allowing  a 
wheel  to  run  out  of  true.  It  is  not  a  de- 
batable question  whether  it  pays  or  not 
to  keep  wheels  true.  We  all  know  it 
would  pay,  but  yet  they  are  not  always 
kept  true.  Most  wheels  for  general  use  in  ordinary  shops  are 
left  to  the  haphazard  care  of  any  or  all  the  men,  and  the 
cnly  truing  up  they  receive  is  when  some  man  has  a  job 
which  positively  requires  a  true  wheel.  He  then  unwillingly 
reduces  the  wheel  to  a  condition  of  reasonable  usefulness. 
Most  of  the  time,  however,  the  wheel  is  unfit  for  service.  It 
is  a  good  plan  to  detail  the  job  to  one  man  and  see  that  he 
trues  the  wheels  up  every  morning.  The  emery  wheel  would 
be  a  money-maker  in  any  shop  were  it,  in  the  first  place, 
intelligently  selected  and  then  kept  in  trim  by  an  operator, 
who,  of  course,  must  be  trained  to  do  this  properly. 

Los  Angeles,  Cal.  S.  B.  Welcome 
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Shaper  Fixture  for  finishing  Outside  of  Bosses 

tended  and  provided  with  a  1/2-inch  slot.  The  whole  frame 
was  driven  and  fed  by  a  1/2-inch  screw  G,  tightened  in  a 
holder  by  means  of  a  check-nut  H.  Being  held  between  a 
check-nut  and  a  screw-head,  the  fixture  had  1/64  inch  clear- 
ance to  compensate  for  any  slight  misalignment.  The  cut 
was  started  on  one  side  of  the  boss,  and  carried  around, 
first  by  raising  the  vertical  feed  until  the  fixture  stood  at 
an  angle  of  45  degrees;  the  side  feed  was  then  engaged  to 
carry  the  cut  90  degrees  farther.  The  rest  of  the  operation 
was  performed  by  dropping  the  vertical  feed,  as  shown  at  /. 
Plainfield,  N.  J.  Henry  Datt 


SHAPER  FIXTURE   FOR  FINISHING 
OUTSIDE   OF  BOSSES 

The  accompanying  illustration  shows  a  shaper  fixture 
which  was  used  in  finishing  the  bosses  on  a  tool  employed 
in  testing  ordnance  work.  The  work  was  approximately 
three  feet  long  and  had  two  bosses,  which  had  to  be  finished 
within  close  limits.  The  fixture  was  designed  for  use  on  a 
shaper,  as  it  was  found  impossible  to  swing  a  piece  of  this 
length  between  the  lathe  centers. 

A  tool-steel  bar  A  was  turned  to  a  sliding  fit  in  the  bore 
of  the  work.  Another  bar  B,  of  7/8  inch  diameter,  was 
provided  with  a  3/8-  by  3/8-inch  slot  through  the  center  to 
receive  a  tool-steel  bit  C  held  by  a  1/4-inch  set-screw.  A  1/4- 
inch  screw  D  with  a  large  collar  was  added  directly  behind 
the  tool  to  adjust  the  cut.  Both  bars  were  joined  with  a 
pair  of  connecting  pieces  of  cast  iron  E  and  F,  fastened  with 
1/2-inch   set-screws.     The  rear   connecting  piece  F  was   ex- 
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Device  for  testing  Try-squares 


SQUARE  TESTING  DEVICE 
For  a  long  time  the  experimental  department  of  a  large 
manufacturing  establishment  accepted  the  maker's  guarantee 
as  proof  of  the  accuracy  of  its  try-squares.  Through  usage, 
the  accuracy  of  these  tools  often  became  impaired,  so  that 
with  no  method  of  determining  their  accuracy,  the  exactness 
of  the  work  was  always  in  question.  This  uncertainty,  how- 
ever, is  now  entirely  eliminated  by  the  device  shown  in  the 
accompanying  illustration. 

This  device  consists  of  an  oscillating  beam  A  mounted  on  a 
knife-edge  bearing  G  that  is  firmly  fastened  in  plate  B.  A 
weight  D  counterbalances  the  projected  arm  of  beam  .1. 
Hardened  steel  rolls  E  are  ground  to  a  uniform  size,  and  fit 
snugly  on  pins  attached  to  the  oscillating  beam  A.  The  plate 
B  rests  on  the  base  rail  H.  Into  B  and  H  are  set  hardened 
and  ground  plates  J  that  form  a  bearing  for  the  hardened 
and  ground  rolls  J,  which  constitute  a  roller  bearing  for 
plate  B.  The  hardened  plug  K  is  set  into  the  end  of  beam  A, 
and  a  guide  plate  L,  fastened  to  the  end  of  plate  B,  serves 
to  guide  the  end  of  beam  A.  To  avoid 
friction  as  much  as  possible,  small  round- 
head pins  are  set  into  beam  A,  thus  giving 
a  point  bearing  on  plates  B  and  L.  The 
guide  pins  M  serve  to  keep  the  plate  B  in 
alignment  with  the  base  rail  H  when  plate 
B  is  in  motion.  The  springs  N  wrapped 
about  the  pins  M  serve  to  equalize  the 
pressure  upon  the  oscillating  beam  A 
when  it  is  in  use.  The  lock  0  is  moved 
into  the  position  shown  by  the  dotted 
lines  at  P  when  the  device  is  in  use.  This 
device   is   intended   to   rest   upon   a  true 

HW       L  51  III;-.1  surface  plate. 

*^-l      e       ;  The  operation  is  as  follows:  The  square 

Q  is  placed  against  the  side  of  base  rail  H, 
and  in  contact  with  the  rolls  E.  Pressure 
is  then  exerted  upon  the  square  in  such  a 
manner  as  to  cause  the  plate  B  to  move 
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laterally  on  base  rail  //  until  the  edge  of  the  square  

Into  contact  with  the  stop  pin  B.  The  beam  A  then  oonformi 
to  whatever  angle  the  blade  of  the  square  makes  with  its  b 
The  position  of  the  plug  B  is  then  obtained  with  an  indicator, 
after  which  the  square  is  moved  to  the  opposite  side  of  rolls 
/■:,  as  shown  in  position  <.>,.  and  pressure  is  exerted  until  the 
square  again  makes  contact  with  the  pin  R.  Beam  A  again 
conforms  to  the  angle  which  the  blade  makes  with  the  base. 
ir  tin"  position  of  plug  87,  as  obtained  with  the  indicator,  cor- 
responds to  the  previous  position,  the  blade  of  the  square 
forms  B  perfect  righl  angle  With  its  base.  If  the  blade  does 
not  form  a  perfeol  right  angle  with  its  base,  plug  K  will  as- 
sume a  different  position  from  the  position  first  taken,  and 
this  difference  can  be  readily  detected  by  means  of  the 
indicator. 

This  device  was  designed  for  squares  from  6  to  12  inches; 
smaller  squares  are  compared  with  the  larger  squares  after 
the  latter  have  been  found  to  be  correct  by  the  device.  In 
testing  12-inch  or  larger  squares,  the  middle  roll  is  slipped 
off  its  pin  and  the  top  roll  is  used.  This  device  will  be  found 
in  use  to  be  very  sensitive  and  to  detect  the  slightest  varia- 
tion from  a  right  angle. 

Dayton,  Ohio  Clarence  H.  Tamplin 


DOUBLE  AND  COMPOUND  ANGLES 

Practically  all  draftsmen  and  machinists  are  familiar 
with  the  formulas  employed  in  solving  problems  in  which 
right-angled  triangles  are  involved,  and  a  great  many  can 
also  work  out  problems  requiring  the  solution  of  oblique- 
angled  triangles,  but  the  method  of  solving  double  or  com- 
pound angles  is  not  so  well  known.  The  following,  however, 
is  a  very  simple  method:  Suppose  that  a  45-degree  angle  on 
elevation  CAB  is  to  be  swung  30  degrees  in  a  horizontal 
plam3  about  point  A.  The  plan  view  of  this  angle  before 
being  swung  around  would  be  a  straight  line  DE  equal  to 
the  length  of  the  base  AB.  Now  swing  the  line  DE  through 
an  arc  of  30  degrees  to  the  position  DF  and  draw  a  line 
perpendicular  to  line  AB  from  the  point  F.  Call  this  line  FJ 
and  lay  off  HJ  equal  to  CB.  Triangle  HAJ  is  now  the  true 
elevation  of  the  triangle  in  its  new  position  DF,  the  side  AC 
being  represented  by  line  AH,  and  side  BG,  by  side  JH. 
Now  AB  =  DE  =  DF;  and  BC  =  HJ. 

BC  =  AB  tan  45  degrees;  therefore,  HJ  =  AB  tan  45 
degrees. 

Further,  DG  =  DF  cos  30  degrees;  and  as  DG  =  AJ,  AJ 
=  DF  cos  30  degrees  =  AB  cos  30  degrees.  Now  tan  o  = 
AB  tan  45  degrees      tan  45  degrees 


or  tan  a  = 


A.I  AB  cos  30  degrees      cos  30  degrees 

This  principle  can  be  carried  a  step  further  and  a  com- 
pound angle  worked 
out  in  the  same  man- 
ner, resolving  the 
problem  into  a  series 
of  simple  motions.  In 
using  this  method  any 
convenient  side  of  the 
triangle  may  be  taken 
as  unity  and  the  prob- 
lem solved  with  the 
trigonometric  func- 
tions of  the  angles.  If 
a  book  giving  the  loga- 
rithms of  the  trigo- 
nometric functions  is 
available,  the  prob- 
lems are  made  com- 
paratively simple  and 
the  chances  of  making 
errors  are  consider- 
ably reduced. 

Thomas  A.  Reilly 
Hartford,  Conn. 
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FORMULAS   FOR   CIRCULAR   SEGMENT 

Two  simple  formulas  for  calculating  the  length  and  height 
ot  circular  segments  are  as  follows: 

//        B  —  V  #'— W* 


w      v  W 

Where     11 


■  (R—Dy 

one    half 
of 


of 


of 


length 
chord ; 
R  =  radius 

circle; 
H  —  height 
segment. 
While   formulas   for 
determining  the  same 
results   are   shown   in 
Machinery's        Hand- 
book,    page     132,     in 
many  cases  the  above 
formulas  will  be  found 

of  value.  The  fact  that  W  represents  but  one-half  the  length 
of  the  chord  simplifies  the  formulas  greatly,  but  this  fact 
should  be  borne  in  mind  when  using  the  formulas. 

Milford,  Conn.  D.  S.  Hull 


Circular  Segment  Diagram 


Diagram    illustrating   Solution    of   Double 
and    Compound    Angles 


METHOD    OF   EXPRESSING    TOLERANCES 

There  are  at  least  three  methods  of  expressing  tolerances 
in  general  use.     Among  the  older  manufacturers  tolerances 

are  probably  expressed  thus:  1.375  itn'oor   A  method  quite 

generally  used  gives  the  maximum  dimension  in  full  and 
directly  underneath  the  minimum  dimension  in  full,  thus: 

•i"374-     Then  there  is  one  of  the  methods  given  on  page  85  of 

the  September  number  of  Machinery,  ( thus:  1.375  ±  0.001. 
The  method  used  by  several  other  manufacturers  is  similar 
to  the  first  except  that  the  tolerance  is  enclosed  in  a  brace, 

thus:  1.375  j  it  o  001 "  The  writer  adopted  this  method  after 
several  serious  errors  had  been  made  in  the  shop  by  the 
dimensions  on  the  drawings  in  the  old  days  being  expressed 
thus:  iy2  +  0.003  to  indicate  that  the  part  was  to  be  ma- 
chined to  1.503  inch.  The  men  in  the  shop  being  accus- 
tomed to  reading  tolerances  on  the  greater  number  of 
drawings,  thought  that  this  decimal  was  a  tolerance.  Of 
course,  when  all  drawings  have  been  revised,  or  in  the  case 
of  concerns  using  only  new  drawings,  there  would  not  be  any 
advantage  in  the  last  method  over  the  first.  The  writer 
knows,  however,  about  other  concerns  having  errors  made 
by  the  same  misinterpretation  of  dimensions  on  drawings 
dimensioned  as  stated.  While  possibly  the  first  method  is 
almost  universally  used,  there  is  no  disadvantage  in  using 
the  last. 

Taking  it  all  together  it  seems  that  the  first  method,  with 
or  without  a  brace,  should  be  the  one  most  generally  used. 
However,  the  question  as  to  what  dimension  gages  should 
be  made  should  be  taken  into  consideration.  In  general, 
when  a  man  is  working  for  a  gage  fit  and  does  not  use  a 
limit  gage,  the  gage  should  be  made  the  maximum  dimension 
on  a  bored  diameter  and  the  minimum  dimension  on  a  turned 
diameter,  providing  the  limit  is  not  too  large,  so  as  to  allow 
a  little  for  wear  of  the  gage. 

The  men  should  be  instructed  that  finished  dimensions, 
when  given  without  a  tolerance,  are  assumed  to  have  a 
certain  fixed  tolerance.  The  amount  will  naturally  vary  con- 
siderably, depending  on  the  class  of  work.  For  instance,  a 
firm  doing  tool  work  will  use  a  smaller  fixed  tolerance  than 
one  doing  general  machine  work.  There  can  be  no  doubt  but 
that  it  would  be  desirable  for  all  shops  to  use  the  most 
generally  adopted  method  of  expressing  tolerances  and 
thereby  eliminate  all  question  as  to  the  interpretation  of 
dimensions  when  working  to  drawings  that  are  made  by 
other  concerns. 

Cleveland,  Ohio  J.  F.  Hattersley 
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PAD  FOR  PROTECTING  COLLETS  AND 
MACHINES 

It  is  customary  for  machine  operators  when  putting  drills 
into  collets  or  removing  them  to  rap  them  on  the  machine, 
no  matter  whether  it  is  a  boring  mill,  lathe,  of  drilling  ma- 
chine.    In  so   doing,   the  end   of  the  collet  is  likely  to   be 

damaged  and  the  machine 
marred  or  scratched.  This 
damage  may  be  prevented  by 
putting  a  simple  lead  pad  on 
the  machine  in  a  convenient 
location.  Then  any  knocking 
that  may  be  necessary  can  be 
done  on  the  pad,  whether  it  be 
removing  drills  from  collets, 
setting  an  arbor  in  work,  tight- 
ening a  dog,  etc.  A  convenient 
pad,  as  shown  in  the  accom- 
panying illustration,  consists  of 
a  steel  ring  A  that  may  be  held 
to  the  machine  by  screws,  in 
the  center  of  which  lead  is 
poured,  the  pad  B  being  thick- 
est at  the  center.  The  ring  should  be  removed  from  the 
machine  and  put  on  a  flat  plate  when  the  lead  is  to  be 
poured  into  it,  so  that  the  machine  members  will  not  be 
distorted  from  the  heat.  H.  M. 


Lead     Fad     for     protecting 
CoUets    and    Machine 


SPRING  TONGS  THAT  CANNOT  SLIP 

Most  of  the  spring  tongs  that  are  used  for  holding  small 
pieces  of  metal  will  slip  to  one  side  occasionally,   causing 


Spring  Tongs  that   cannot  slip 

much  annoyance,  especially  if  the  workman  is  drawing  the 
temper  in  a  piece  of  steel.  The  tongs  here  shown  are  made 
of  round  steel,  which  is  wound  two  turns  from  the  heel  of 
one  jaw  over  the  jaw  opposite,  forming  an  oblong  slot  which 
holds  the  jaws  in  alignment. 
New  York  City  .  E.  J.  Higgins 


METHOD  OF  HOLDING  PATCH  IN  GEAR 

It  is  often  necessary  to  patch  a  gear.  A  satisfactory 
method  for  holding  the  patch  in  place  is  shown  in  the  illus- 
tration.    A  dovetail  recess  is  first  machined  and  the  patch 

set  in  at  the  desired  place,  as 
shown  at  A.  Two  holes  are 
then  drilled  through  the  patch 
and  slots  cut  through  the  holes. 
Taper  pins  driven  into  the 
holes  will  force  the  slots  open 
and  lock  the  patch  in  place. 
To  the  writer's  knowledge,  no 
trouble  from  patches  falling 
out  has  ever  been  experienced 
with  this  method. 

Fred  Fbuhnkk 
Patching  a  Gear  Milwaukee,  Wis. 
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USEFUL  ADDITION  TO  TOOL  CRIB 

A  useful  addition  to  the  tool  crib  for  distribution  is  a 
quantity  of  V-blocks  like  the  one  shown  in  the  accompanying 
illustration.  Ordinar- 
ily, V-blocks  are  made 
solid  and  have  a  slot 
milled  through  the 
center  as  at  A.  The 
V-block  shown  is  ma- 
chined from  a  casting, 
the  sections  B  and  C 
permitting  a  drill  of 
larger  diameter  than 
the  width  of  the  slot 
A  to  pass  through  the  improved  v-biock 

work  in  the  drilling  process  without  the  marring  and  cutting 
away  that  is  usual  with  the  ordinary  type  when  the  drill 
is  cutting  through.  The  V-blocks  may  be  made  in  sizes 
corresponding  to  the  various  requirements. 

East  Rutherford,  N.  J.  George  F.  Kuhne 


HANDY  GASOLINE  ENGINE  VALVE  GAGE 

In   the  accompanying   illustration   is   shown   a   most   con- 
venient gage  for  gasoline  engine  valves   of  the   mushroom 


Handy  Gage  for  Gasoline  Engine  Valves 

type,  which  is  the  type  most  used.  With  this  gage  the  bevel 
seat  is  tested  at  B,  the  diameter  of  the  valve  stem  C  at  D, 
and  the  length  of  the  stem  at  E  for  minimum  and  at  F  for 
maximum  length. 

Detroit,  Mich.  C.  C.  Si-iu  i  h 


MEASURING  THICKNESS  OF  PIPE  AND 
TUBING 

The  accompanying  illustration  shows  a  simple  and  ac- 
curate method  of  meas- 
uring the  thickness  of 
pipe  and  tubing.  A 
common  micrometer  is 
used  in  connection 
with  a  steel  ball  to 
obtain  a  point  contact 
on  the  inside  of  the 
tubing;  the  true  thick- 
ness of  the  tubing  is 
the  micrometer  read- 
ing less  the  diameter 
of  the  ball. 

Howard  M.  Nichols 

Readville,  Mass. 


Method   of  measuring   Thickness   of   Pipe 
and   Tubing 


According  to  a  statement  by  Acting  Secretary  of  War 
Crowell,  5000  motor  trucks  were  shipped  to  France  in  the 
"knocked  down"  condition  during  September. 


HOW  AND  WHY 


QUESTIONS   ON    PRACTICAL  SUBJECTS  OF  GENERAL.  INTEREST 


DIE   FOR   FORMING   THIMBLE 

i'\  M.  ii.  On  page  71  of  the  September  number  of 
i\i  vt  msii;\  was  Illustrated  a  thimble  to  be  formed  by  a  die. 
Readers  of  Maohini  BI  were  requested  to  suggest  metbods  by 
which  this  work  could  be  done.  In  tbis  connection  it  should 
be  stated  that  the  Crogan  Mfg.  Co.,  Bangor,  Me.,  has  made 
dies  that  Will  cut  off  stock  and  form  a  thimble  complete  in 
one  operation  of  the  press  with  an  output  of  from  50,000  to 
60,000  per  day. 


DIE   FOR  FORMING  THIMBLE 

Answered  by  Donald  A.  Baker,  New  York  City 

The  writer  agrees  with  the  statement  made  on  page  71  of 
the  September  number  of  Machinery,  in  the  article  entitled 
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Fig.   1.     Punching  Blank  with  Beveled  Edges 

"Die  for  Forming  Thimble,"  that  it  would  be  impossible  to 
form  this  thimble  without  leaving  the  opening  shown  unless 
the  ends  were  beveled.  However,  with  stock  as  heavy  as 
that  of  which  the  thimble  is  made  the  edges  of  the  thimble 
may'be  beveled  if  the  punch  is  made  as  much  smaller  than 
the  die  as  is  possible  without  leaving  a  burr  on  the  blank, 
as  shown  in  Fig.  1.  One  side  of  the  blank  is  always  the  size 
of  the  die  through  which  it  is  punched  and  the  other  is 
approximately  the  size  of  the  face  of  the  punch.  It  is  a 
question,  however,  whether  or  not  this  plan  will  give  suffi- 
cient bevel  for  the  purpose. 

It  would  also  seem  that  if  the  second  blow  struck  by  the 
punch  were  sufficient  to  close  the  joint  tightly,  the  punch 
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would  leave  a  mark  on  the  outside  of  the  thimble,  especially 
as  it.  does  not  cover  half  the  surface  of  the  work.  In  this 
ease  a  smooth  finish  may  be  obtained  by  passing  the  thimble 
through  a  die  similar  to  that  shown  in  Fig.  2.  This  die  ie 
simply  a  drawing  die,  and  it  should  be  made  small  enough 
so  as  to  reduce  the  outside  diameter  of  the  thimble  a  few 
thousandths  inch.  The  method  described  in  the  foregoing 
will  be  found  to  produce  a  smooth  thimble  that  is  accurate 
in  size. 


FINDING  ANGLES   OF  SPECIAL    SCREW 
THREAD 

Answered  by    Walter   H.    Webster,    Cincinnati,    Ohio 

There  is  a  much  simpler  method  of  finding  the  angles  of 
a  special  screw  thread  than  that  given  on  page  1043  of  the 
July  number  of  Machinery.  As  before,  for  convenience  in 
handling  and  to  lessen  the  liability  of  error,  the  dimen- 
sions are  reduced  to  the  common  fractions  1/20  inch,  1/4 
inch,  3/16  inch,  and  5/16  inch,  and  then  multiplied  by  160 
and  the  products  8,  40,  30,  and  50  used.  Then  CD  =  2r  =  16, 
AC  =  50,  AB  =  40  —  2r  =  40  —  16  =  24,  CB  =  V  AC2  +  AB7= 

. 50 

V  502+  242  =  55.46.  As  tan  a  =  —  =  2.08333,  a  =  64  degrees 

24 

16 

21    minutes    32    seconds.     As    sin/3  = =  0.28849,   /3  =  16 

55.46 
degrees  46  minutes  4  seconds.     Therefore  5  =  64  degrees  21 
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Fig.   2.     Die  for  finishing  Thimble 


Diagram  for  finding  Angles  of  Special  Screw  Thread 

minutes  32  seconds  — 16  degrees  46  minutes  4  seconds  =  47 
degrees  35  minutes  28  seconds. 

Distance  FH  =  30,  FG  =  40  —  2r  =  40  —  16  =  24,  IE  —  2r 
=  16,  GH  =  V~FH2  +  FG2  =  V  302  -f-  242  =  38.418.    As  tan 

30 
<p  =  —  =  1.25,  </>  =  51  degrees  20  minutes  25  seconds.    As  sin 
24 
16 

2  ==  ■ —  =  0.41647,  2  =  24  degrees  36  minutes  43  seconds. 

38.418 
Therefore,  6  =  51  degrees  20  minutes  25  seconds  —  24  degrees 
36  minutes  43  seconds  =  26  degrees  43  minutes  42  seconds. 
*     *     * 

WELDED  JOINTS  VS.  SCREWED  FITTINGS 

Tests  made  at  the  University  of  Kansas,  according  to  the 
Acetylene  Journal,  show  that  welded  joints  are  superior  to 
screwed  fittings.  In  all  cases  the  joints  were  tested  under 
internal  hydrostatic  pressure  to  the  point  of  failure.  Through- 
out the  test,  no  welded  joint  broke  and  only  one  joint  leaked, 
and  that  only  when  it  was  subjected  to  a  pressure  of  3850 
pounds  per  square  inch.  The  bursting  pressures  of  the 
screwed  fittings,  which  were  malleable  iron  tees  and  coup- 
lings, were  much  lower,  and  invariably  the  failure  was  in 
the  fitting  itself. 
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AUTOMATIC  SHELL  MARKING  MACHINE 

A  fully  automatic  marking  machine  for  stamping  the  lot 
number  and  manufacturer's  initials,  or  other  identification 
marks,  on  shells  has  recently  been  developed  by  A.  H.  Wil- 
liams, superintendent  of  the  American  Shell  Co.'s  plant  of 
Paterson,  N.  J.,  and  is  now  in  successful  operation  at  the 
company's  shop.  This  concern  is  manufacturing  approxi- 
mately 13,000  U.  S.  75-millimeter  shells  per  three-shift  work- 
ing day,  and  formerly  required  four  operators  working  con- 
stantly to  perform  the  stamping  operation.  The  marking 
machine  is  at  present  speeded  to  forty  shells  per  minute, 
and  it  is  the  opinion  of  Mr.  Williams  that  it  will  be  pos- 
sible, by  increasing  the  speed,  to  mark  sixty  shells  per 
minute.  At  the  present  rate  the  entire  daily  output  of  the 
factory  can  be  stamped  in  less  than  six  hours,  requiring  but 
one  operator.  The  machine  weighs  approximately  600 
pounds. 

Two  views  of  the  machine  are  shown  in  Figs.  1  and  2. 
As  the  shells  leave  the  final  machine  inspection  they  are 
fed  to  the  stamping  machine  by  means  of  the  gravity  con- 
veyor. The  number  of  shells  required  in  the  conveyor  to 
advance  the  shells  to  the  desired  position  may  be  regulated 
by  adjusting  the  two  roll  brackets  E,  Fig.  1,  one  of  which  is 
located  on  each  side  of  the  machine.  The  pressure  required 
on  the  shells  by  the  wooden  rolls  which  are  carried  in  these 
brackets  is  slight.  The  first  shell  advances  until  it  comes 
between  these  rolls;  the  trigger  catches  the  bottom  of  the 
shell  and,  on  the  forward  stroke,  deposits  it  in  the  saddle 
formed  by  the  cradle  rolls  J,  with  the  nose  of  the  shell 
against  the  stop  N.  There  are  two  sets  of  these  rolls,  front 
and  back,  mounted  in  bearings  in  the  casting  /,  which  are 
capable  of  revolving.  As  soon  as  the  shell  has  been  de- 
posited, as  shown  in  the  illustration,  the  stamp-holder  cast- 
ing B  comes  into  contact  with  the  shell  and  the  die,  which 
is  set  into  the  end  of  the  holder,  makes  its  impression  just 
above  the  copper  band,  causing  the  shell  to  roll  in  the  cradle. 
The  shell  ejector  C  is  fastened  to  the  stamp-holder  and  im- 
mediately following  the  stamping  operation,  ejects  the  shell. 

The  auxiliary  shaft  A,  which  carries  the  stamp-holder 
casting  B  is  driven  through  a  large  spur  gear  and  pinion 
as  shown.  The  short  shaft,  through  which  motion  is  trans- 
mitted to  the  miter  gears  F,  is  driven  from  shaft  A  by  the 
spur  gears  M.     These  miter  gears  drive  the  upright  shaft 


Fig.    1. 


Automatic   Shell   Marking  Machine   with  Shell  in  Position  to   be   ejected   aftor 
having   been    marked 


Fig.    2.     Front  View   of   Shell   Marking  Machine   showing   Motor   Drive 

S  which  carries  the  two-throw  cam  O.  This  cam  controls 
the  tiru:ng  action  for  the  working  of  the  entire  machine. 
Attached  to  the  under  side  and  near  the  outside  edge  of  the 
cam  there  is  a  cross-slide  which  is  mounted  on  a  stud.  This 
cross-slide  operates  in  the  cross-guide  D,  and,  as  the  cam 
revolves  a  reciprocating  motion  is  produced  and  transmitted 
to  the  trigger  holder  which  rides  in  the  longitudinal  guide 
//,  and  which  is  attached  to  the  cross-guide.  The  trigger 
holder,  as  the  name  implies,  carries  at  its  foremost  end  the 
shell  pusher  or  trigger.  The  trigger  is  hung  in  the  devised 
end   of  the  holder  and    is   continually   reciprocating,   being 

timed  with  each  revolution  of  the 
stamp-holder  casting  on  shaft  .1. 
The  cam  rollers  ride  on  the  peri- 
phery of  the  cam,  one  being 
mounted  in  each  of  the  steel 
forged  brake  levers  L  and  A", 
causing  these  pieces  to  swing  on 
their  respective  fulcrum  points, 
which  are  on  opposite  sides  of 
the  machine.  The  ends  of  the 
brake  levers  are  constantly  un- 
der spring  tension  so  that  as  tin- 
periphery  of  the  cam  rises  and 
falls  the  brakes  also  rise  and  fall, 
acting  somewhat  like  an  es. 
ment  movement.  The  lower  or 
brake  part  of  the  lever  L  is 
shown  at  C  and  the  lower  part 
of  the  lover  A.  which  is  U-shaped, 
extends  under  the  conveyor  and 
up  on  the  opposite  side.  The 
lugs  or  projections  which  form 
the  brake  on  this  forging  extend 
in  toward  the  shell  from  the  up- 
right parts  of  the  U-shaped  end 
of  the  lever. 

While  the  marking  and  eject- 
ing operations  are  being  per- 
formed the  trigger  holder  is  on 
its  backward  stroke.  Simulta- 
neously, brake  A'  has  been  forced 
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down  and  the  brake  i  raised  bj  the  action  of  the  cam,  allow 
ing  the  oexl  shcii  to  advance  on  the  conveyor  rolls  until 
stopped  by  brake  B  ahpul  one-half  inch  from  the  shall  thai 
Is  being  Btamped.    The  trigger,  as  LI  bangs  in  the  holder. 

Which  is  in  reality  a  slide,  drag!  0V8T  the  t'>P  Of  the  shell 
thai  is  in  posit  inn  against  brake  S  <>n  its  hack  ward  stroke, 
and  upon  arriving  at  the  extreme  end  of  the  stroke  drops 
and  Catches  Hit'  Shell   as   in   the   previous  ease. 

Variations  in  diameter  of  the  shells  are  compensated  for 
in  the  conveyor  l>y  a  special  construct  ion.  It  will  he  ob- 
served that  the  longitudinal  guide  11  which  supports  the 
tarn  and  cross-guide  mechanism  is  hung  hy  coil  springs  at- 
tached to  straps  on  the  under  side  of  the  conveyor  by  means 
of  tour  eye-holts,  two  on  each  side  of  the  conveyor.  This 
llexible  construction  provides  for  variation  in  the  diameter 
of  the  shells.  This  variation  in  diameter  is  also  taken  care 
of  after  the  shells  are  in  position  to  be  stamped  in  the 
cradle.  The  carriage  P  is  provided  with  a  yielding  type  of 
support  which  is  mounted  in  a  bearing  at  the  base  of  the 
machine.  A  screw  for  adjusting  the  carriage  vertically  fits 
into  a  heavy  square-coiled  spring  which  is  held  by  a  collar. 
The  tendency  of  the  force  exerted  by  the  expansion  of  the 
spring  is  against  the  carriage  and  results  in  producing  an 
equalized  depth  of  impression  on  the  shells. 

Fig.   2   shows   the   shells  as   they   are   being   ejected   and 
deposited  in  the  conveyor  that  leads  to  the  last  operation 
prior  to  shipping,  that  of  lacquering  the  shells.         F.  R.  D. 
*     *     * 

GOVERNMENT  COMMISSION  ON  SCREW 
THREAD  STANDARDIZATION 

The  commission  for  the  standardization  of  screw  threads 
authorized  by  Congress  has  been  formally  appointed  by  the 
Secretary  of  Commerce.  The  commission  consists  of  nine 
■members;  the  chairman  is  Dr.  S.  W.  Stratton,  director  of 
the  Bureau  of  Standards.  The  remaining  eight  members 
represent,  respectively,  the  United  States  Army,  the  United 
States  Navy,  the  American  Society  of  Mechanical  Engineers, 
and  the  Society  of  Automotive  Engineers,  two  members  rep- 
resenting each  body.  The  representatives  of  the  Army  are 
Colonel  E.  C.  Peck  and  Major  O.  B.  Zimmerman;  the  repre- 
sentatives of  the  Navy  are  Commander  S.  M.  Robinson  and 
Commander  E.  J.  Marquart;  the  representatives  of  the  Ameri- 
can Society  of  Mechanical  Engineers  are  James  Hartness  of 
the  Jones  &  Lamson  Machine  Co.,  Springfield,  Vt,  and  F.  0. 
Wells  of  the  Greenfield  Tap  &  Die  Corporation,  Greenfield, 
Mass.  The  representatives  of  the  Society  of  Automotive  En- 
gineers are  E.  H.  Ehrman  and  H.  T.  Herr.  There  are  also 
associated  with  the  commission  the  following  men  as  secre- 
taries: H.  W.  Bearce,  general  secretary;  H.  L.  Van  Keuren, 
executive  secretary,  and  Robert  Lacy,  assistant  secretary. 

The  commission  has  been  divided  into  four  committees  as 
follows: 

1.  Committee  on  Pitches,  Systems,  and  Form  of  Thread: 
F.  0.  Wells,  Commander  S.  M.  Robinson,  E.  H.  Ehrman, 
H.  T.  Herr.  and  H.  W.  Bearce. 

2.  Committee  on  Tolerances  and  Classification:  James 
Hartness,  E.  H.  Ehrman,  Colonel  E.  C.  Peck,  and  H.  L. 
Van  Keuren. 

3.  Committee  on  Nomenclature  and  Terminology:  F.  0. 
Wells,  Commander  E.  J.  Marquart,  Major  O.  B.  Zimmerman, 
and  Robert  Lacy. 

4.  Committee  on  Gages  and  Methods  of  Testing:  Colonel 
E.  C.  Peck,  James  Hartness,  Commander  E.  J.  Marquart,  and 
H.  L.  Van  Keuren. 

Duties  of  Commission 

The  duties  of  the  commission  are  to  ascertain  and  establish 
standards  for  screw  threads,  which  shall  be  submitted  to 
the  Secretary  of  War,  the  Secretary  of  the  Navy,  and  the 
Secretary  of  Commerce  for  their  approval.  The  standards 
adopted  and  approved  shall  be  used  in  all  manufacturing 
plants  under  the  control  of  the  War  and  Navy  Departments 
and,  insofar  as  practicable,  they  will  be  used  in  specifications 


lor  screw  threads  in  proposals  for  manufactured  articles, 
parts  or  materials  to  he  used  under  the  direction  of  these 
departments,  It  is  also  the  intention  that  the  Secretary  of 
Commerce    shall    endeavor    to    have    such    standards    accepted 

ior  use  hy  manufacturers  in  general. 

Meetings  of  the  ComminHlon 

The  first  meeting  of  the  commission  was  held  in  Washing- 
ton, I).  C.,  September  'J.:',  and  24.  At  this  meeting  a  tentative 
program  Of  the  activities  of  the  commission  was  outlined.  It 
is  the  intention  to  conduct  several  hearings  on  certain  topics 
relating  to  the  standardization  of  screw  threads;  these  hear- 
ings will  be  held  in  a  number  of  industrial  centers,  as  well 
as  in  Washington,  and  some  of  them  have  already  been  con- 
ducted. The  object  of  these  hearings  is  to  secure  data  and 
information  and  to  obtain  the  viewpoints  of  manufacturers 
and  users  of  screw-thread  products.  With  the  information 
secured  as  the  result  of  these  hearings  the  work  of  the  com- 
mission, in  establishing  national  standards  for  the  various 
requirements  of  threaded  work  and  in  determining  tolerances 
for  interchangeable  manufacture  of  different  classes  and 
grades  of  work,  will  be  greatly  facilitated. 

First  Hearing-  Conducted  by  the  Commission 

The  first  hearing  conducted  by  the  commission  was  that  in 
New  York  City  on  October  7,  subsequent  hearings  taking 
place  in  Dayton,  Ohio,  Detroit,  Mich.,  and  elsewhere.  An 
invitation  was  extended  to  manufacturers  and  users  and  other 
parties  interested  in  screw  thread  products  to  be  present  at 
these  hearings  and  express  their  opinions.  The  questions 
considered  were  as  follows: 

1.  As  a  national  standard,  is  there  any  objection  to  the 
continuation  of  the  U.  S.  standard  system  of  thread  diameters 
and  pitches  for  general  use  in  practically  its  present  shape? 

2.  As  a  national  standard,  is  there  any  objection  to  the 
adoption  of  the  S.  A.  E.  system  of  diameters  and  pitches  of 
fine  threads? 

3.  As  a  national  standard,  to  what  extent  could  the  A.  S. 
M.  E.  system  of  standard  machine  screws  be  adopted? 

4.  There  seems  to  be  a  general  feeling  that  in  standard- 
ization we  should  make  it  possible  to  cover  several  classes 
of  work  and  there  has  been  suggested  a  minimum  of  four 
classes  of  fits  to  provide  for  different  grades  of  work  ranging 
from  reasonably  wrench-tight  fits  to  very  loose  fits.  Would 
such  a  classification,  including  at  least  four  classes,  be  suffi- 
cient for  all  grades  of  work  encountered  in  the  various  sys- 
tems of  threads  previously  mentioned  or  would  a  classifica- 
tion including  more  than  four  classes  be  required? 

5.  Is  there  any  objection  to  adopting  the  "standard  hole" 
practice  for  screw  threads;  that  is,  the  practice  of  making  all 
the  taps  for  any  particular  thread  of  one  basic  size  and  secur- 
ing the  required  fit  by  changing  the  diameter  of  the  screw  or 
male  threaded  work  which  is  to  assemble  with  the  nut  cut  by 
the  basic  tap? 

The  answers  to  these  questions  were  as  recorded  below. 
Nearly  all  the  manufacturers  and  users  of  screw  thread  prod- 
ucts present  answered  "Yes"  to  questions  1  and  2,  in  certain 
cases  with  qualifications.  Question  3  was  also,  in  general, 
answered  "Yes,"  except  that  several  manufacturers  and  users 
qualified  this  answer  with  the  statement  that  as  a  national 
standard  only  the  sizes  from  No.  0  to  No.  14  were  required. 
The  answers  to  question  4  were,  on  the  whole,  in  agreement 
on  the  point  that  only  three  and  four  different  classifications 
were  required.  There  was  also  a  fairly  general  agreement 
relative  to  question  5,  and  there  was  no  serious  objection 
raised  to  the  adopting  of  the  "standard-hole"  practice  for 
screw  threads. 


In  order  to  reduce  as  far  as  possible  the  difficulties  inci- 
dent upon  delay  in  the  transmission  of  shipping  documents, 
the  Censorship  Board  requests  that  exporters  write  upon  the 
envelopes  containing  such  matter  the  words  "Shipping  Docu- 
ments." When  this  is  done,  no  avoidable  delay  in  the  exam- 
ination and  returning  of  the  documents  will  result. 
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Toledo    Nosing    Press.      Toledo    Machine    &    Tool   Co.,    Toledo, 
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Continental     Assembling     and     Welding     Table.       Continental 

Auto     Parts    Co.,    Knightstown,    Ind 269 

Fortney  Measuring  Wires.  Fortney  Mfg.  Co.,  13-15  Franklin 
si .,  Newark,  N.  J 269 

Waltham    Four-inch    Spur-gear    Cutting    Machine.      Waltham 

Machine   Works,   Waltham,    Mass 269 
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Mtg.   Co.,  Arlington,  Cranston,   R.   1 270 

McDonough  Automatic  Multiple-spindle  Chucking  Machine. 
McDonough  Mfg.   Co.,  Eau  Claire,   Wis 271 
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Blevney  Vertical  Abrasive  Finishing  Machine.  Blevney  Ma- 
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To  assist  in  filling  this 


TO  meet  the  requirements  of 
numerous  plants  engaged 
in  the  execution  of  gov- 
ernment orders,  and  more  par- 
ticularly in  shipyards  and  other 
establishments  where  the  heavier 
kinds  of  machine  work  have  to 
be  done,  there  has  been  an  un: 
usually  urgent  demand  for  a 
large-sized  floor-type  boring  mill, 
demand,  the  Giddings  &  Lewis  Mfg.  Co.,  Fond  du  Lac,  Wis., 
has  recently  placed  on  the  market  a  No.  4  horizontal  floor- 
type  boring,  drilling,  and  milling  machine  which  is  here 
illustrated  and  described.  This  machine  has  a  spindle  5 
inches  in  diameter,  and  its  design  has  been  worked  out  to 
provide  for  machining  those  pieces  which  are  of  a  shape 
and  size  that  make  it  impossible  to  handle  them  on  many 
types  of  machine  tools.  In  working  out  the  general  ar- 
rangement of  the  members  on  this  boring  mill,  the  designers 
have  followed  somewhat  along  the  lines  of  standard  practice, 
the  machine  consisting  of  a  balanced  headstock  which  is 
adjusted  vertically  by  sliding  it  on  the  column  ways,  and 
providing  means  of  horizontal  adjustment  by  sliding  the 
column  on  a  runway  on  the  bed.  This  runway  is  secured 
to  a  large  floor 
plate  provided  with 
T-slots  for  securing 
work-holding  fix- 
tures or  the  work 
to  be  machined. 

At  the  outer  end 
of  the  floor  plate 
there  is  a  support 
which  carries  the 
outer  bearing  for 
the  boring-bar.  The 
bearing  of  this  sup- 
port is  adjustable 
vertically  and  hori- 
z  o  n  t  a  1 1  y  in  the 
same  manner  as 
the  headstock,  and 
the  whole  end  sup- 
port may  be  moved 
toward  or  away 
from  the  column  in 
order  to  provide 
for   supporting   the 


This  machine  has  been  especially  developed  to  meet 
the  requirements  of  shipyards  and  other  plants  en- 
gaged on  heavy  government  work  for  boring  mills 
adapted  to  their  needs.  In  general  features  of  de- 
sign, the  machine  is  constructed  quite  closely  in 
accordance  with  standard  practice,  but  many  of  the 
details  have  been  cleverly  modified  to  add  to  the 
speed  and  facility  with  which  operations  can  be 
formed.  Complete  information  is  given  in  regard 
to   these  features. 


L  4 
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..... 

boring-bar  as  close  to  the  work 
as  is  possible.  This  simple, 
though  complete,  machine  pro- 
vides means  of  performing  any 
of  the  operations  required  for 
finishing  a  piece  such  as  boring, 
drilling,  milling,  tapping,  thread- 
ing, facing,  turning,  or  slotting. 
While  the  general  design  follows 
fairly  close  along  the  lines  of  standard  practice,  many  mem- 
bers have  been  cleverly  designed  to  afford  convenience  and 
rapidity  of  operation,  which  greatly  facilitates  rates  of  pro- 
duction. In  many  cases,  suitable  fixtures  may  be  constructed 
to  make  it  possible  to  machine  five  sides  of  a  casting  accu- 
rately at  a  single  setting  of  the  work. 

A  feature  which  greatly  simplifies  the  operation  of  this 
machine  is  that  the  driving  mechanism  is  contained  in  the 
headstock  and  all  operating  levers  are  located  within  easy 
reach  of  the  operator  who  rides  upon  a  platform  swung 
from  the  headstock.  The  floor  plate  is  bolted  and  doweled 
to  the  runway,  and  both  of  these  members  are  provided 
with  ample  support  on  the  foundation.  Cross  ribs  assure 
the  maintenance  of  a  permanent  alignment  of  these  mem- 
bers, and  another  feature  is  that  the  floor  plate  is  machined 

all  over  to  afford 
convenience  in  gag- 
ing and  accurately 
aligning  the  work. 
The  column  is  lib- 
erally proportioned 
to  withstand  all 
strains  to  which  It 
is  subjected,  and 
the  bottom  surface 
spreads  out  in  all 
directions  to  pro- 
vide a  generous 
sized  bearing  on 
the  ways.  Lost  mo 
tion  between  the 
(olumn  and  its 
ways  is  eliminated 
by  means  of  long 
tapered  and  square 
locked  gibs.  Al- 
though the  end  sup- 
port is  not  subject- 
ed   to    such    severe 


Floor-type    Horizontal    Boring,   Drilling:,    and    Hilling-    Machine    built    by 
Giddings  &  Lewis  Mfg.    Co. 
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his  as  iiif  column,  it  is  made  of  ample  size  i"  provide 
plenty  of  support  for  the  boring-bar  when  working  under 
the  mosl  severe  conditions,  n  is  k<»<>i1  practice  to  place 
the  support  as  dose  to  the  work  ;>s  practicable,  this  being 
accomplished  by  sliding  the  support  over  the  Boor  plate 
on  which  it  is  guided  by  b  long  key.  The  cud  support  is 
entirely  Independent  of  the  remainder  of  the  machine,  and 

may  he  easily  removed  when  it,  is  desired  CO  provide  extra 
space  for  set  tin;;  up  unusually  large  pieces  of  work  on  the 
floor  plate. 

The  headstock  is  of  box  design  and  constructed  in  a  man- 
ner to  provide  plenty  of  support  to  all  moving  parts.  All 
lost  motion  between  the  headstock  and  its  bearings  on  the 
column  is  taken  up  by  means  of  two  tapered  and  square 
locked  gibs.  A  removable  cover  is  provided  which  makes  it 
an  easy  matter  to  adjust  the  spindle  sleeve  bearing  and  to 
make  other  inside  adjustments.  Located  at  the  top  of  the 
headstock  and  within  easy  reach  of  the  operator,  there  are 
oil  reservoirs  which  supply  lubricant  to  all  of  the  bearings. 
The  operator's  platform  moves  with  the  headstock  so  that 
the  operator  is  always  in  a  position  to  reach  all  the  control 
levers.  The  center  of  the  spindle  is  located  unusually  close 
to  the  face  of  the  column,  thus  reducing  overhang  to  its 
practical  minimum.  The  spindle  is  made  of  a  steel  forging 
carefully  heat-treated  and  ground  to  size.  At  the  front  end, 
it  is  bored  to  receive  the  Morse  taper  shank,  tang,  and  drift 
key,  while  the  back  end  is  equipped  with  a  ball  thrust  bearing. 
Peed  motion  is  transmitted  through  the  use  of  a  long  ram 
carrying  the  rack  which  disengages  with  the  pinion  at  both 


.'..-  .ui'  lirmi.N  anchored  at  eacb  end  to  eliminate  any 
possibility  of  their  buckling,  The  rapid  traverse  is  inde- 
pendent or  the  feed  ami  derives  its  movement  directly  from 
the  Initial  drive.  The  movement  Is  always  in  the  opposite 
direction  to  the  feed  which  is  being  used,  and  is  controlled 
by  interlocking  levers  which  make  it  Impossible  to  engage 
the  rapid  traverse  and  feed  movements  simultaneously;  but 
by  placing  the  feed  reverse  lever  in  the  neutral  position,  the 
rapid  traverse  can  be  engaged  in  either  direction.  Safe- 
guards are  provided  to  automatically  guard  against  damage 
to  all  parts  of  the  mechanism. 

The  principal  dimensions  of  this  machine  are  as  follows: 
Diameter  of  spindle,  5  Inches;  length  of  spindle,  108  inches; 
continuous  feed  of  spindle,  48  inches;  taper  of  hole  in 
spindle,  No.  6  Morse;  maximum  distance  from  spindle  center 
to  floor  plate,  92  inches;  minimum  distance  from  spindle 
center  to  floor  plate,  20  inches;  size  of  floor  plate,  8  by  12 
feet;  maximum  distance  from  faceplate  to  outer  support,  124 
inches;  diameter  of  spindle  sleeve  front  bearing  at  large  end 
of  taper,  9%  inches;  diameter  of  spindle  sleeve  rear  bear- 
ing, 7  inches;  number  of  available  spindle  speeds,  12;  range 
of  available  spindle  speeds,  4  to  160  revolutions  per  minute; 
number  of  available  feeds  without  changing  gears,  16; 
range  of  available  feeds  without  changing  gears,  0.0037  to 
1.08  inch  per  spindle  revolution;  number  of  available  feeds 
by  changing  gears,  48;  range  of  feeds  by  changing  gears, 
0.0007  inch  to  5.40  inches  per  spindle  revolution;  vertical 
travel  of  head  on  column,  72  inches;  horizontal  travel  of 
column   on   runway,   96   inches;    surface   of  column   bearing 


Gun  Boring  and  Turning  Lathe  built  by  David  A. 

extreme  positions.  Power  is  transmitted  to  the  spindle  from 
the  sleeve,  by  means  of  two  splined  keys  which  are  placed 
diametrically  opposite  each  other.  At  each  end  of  the 
sleeve  a  take-up  collet  is  provided,  and  by  its  adjustment 
precise  alignment  is  secured.  The  sleeve  is  also  made  of 
heat-treated  steel,  and  it  runs  in  two  liberally  proportioned 
adjustable  bronze  bushings,  provided  with  independent 
means  of  compensating  for  wear. 

Two  large  driving  gears  are  secured  to  the  spindle  sleeve, 
the  front  or  face  gear  being  the  larger.  Power  is  trans- 
mitted through  '  a  variable-speed  unit  located  at  the  upper 
right-hand  corner  of  the  headstock,  which  contains  heat- 
treated  steel  gears  with  cut  teeth  of  the  stub  form.  High- 
speed shafts  in  this  unit  are  provided  with  ball  bearings, 
and  all  heavy-duty  shafts  are  furnished  with  generous  sized 
phosphor-bronze  bearings.  Power  for  operating  the  feed  unit 
is  transmitted  from  the  speed  unit  through  a  set  of  change- 
gears  carried  on  a  quadrant;  and  by  means  of  this  change- 
gear  unit,  the  extremes  of  maximum  and  minimum  feed  may 
be  obtained  when  required  to  meet  the  needs  of  exceptional 
work.  Extra  change-gears  are  not  supplied  as  regular  equip- 
ment, because  the  regular  range  of  feeds  covers  the  re- 
quirements of  all  ordinary  work  done  on  a  machine  of  this 
type.  Peed  gearing  is  carried  in  the  headstock  at  the  lower 
right-hand  corner,  the  gears  being  made  of  heat-treated  steel 
with  cut  teeth  of  the  stub  form,  the  same  as  those  in  the 
speed  unit.  In  working  out  the  design  of  the  feed  unit, 
care  has  been  taken  to  provide  for  obtaining  the  maximum 
number  of  changes  with  the  minimum  number  of  gears. 

With  the  exception  of  the  spindle,  all  feeding  movements 
are  obtained  by  means  of  long  phosphor-bronze  nuts  equipped 
with  ball  thrust  bearings  which  revolve  on  accurately  cut 
lead-screws    of    large    diameter    and    coarse    pitch.      These 


Wright,  in  which  the  Bed  is  made  of  Concrete 

on  runway,  40  by  64  inches;  rate  of  rapid  traverse  in  all 
directions,  4  feet  per  minute;  size  of  motor  required  to  drive 
machine,  15  horsepower;  recommended  speed  for  motor,  1200 
revolutions  per  minute;  diameter  of  face  gear,  24  inches; 
pitch  of  face  gear,  3;  total  height  of  machine,  including 
motor,  13  feet  4  inches;  floor  space  occupied  by  machine, 
16  feet  by  24  feet  6  inches;  size  of  keyways  in  spindle,  % 
inch;    and  weight  of  machine,  38,000  pounds. 


WRIGHT  GUN  BORING  AND  TURNING 
LATHE 

David  A.  Wright,  568  Washington  Blvd.,  Chicago,  111.,  is 
now  building  a  gun  boring  and  turning  lathe  in  sizes  rang- 
ing from  42  to  120  inches  swing,  with  any  required'  length 
of  bed.  It  will  be  seen  from  the  illustration  that  this  ma- 
chine is  designed  with  a  concrete  bed  in  which  is  set  one 
way  made  of  ground-steel  shafting,  while  the  other  way  is 
made  of  cast  iron.  The  boring-bar  bracket,  carriage,  and 
headstock  are  equipped  with  individual  motor  drive,  and 
gear-boxes  provide  the  necessary  changes  of  speed  and  feed. 
Owing  to  the  peculiar  features  of  its  design,  this  lathe  can 
be  shipped  in  a  minimum  amount  of  space,  and  where  the 
necessary  precautions  are  taken,  it  is  stated  that  no  trouble 
is  experienced  in  having  all  members  in  accurate  alignment. 
It  is  recommended  that  the  following  procedure  be  followed 
in  lining  up  the  machine.  The  ground-steel  shafting  is  lined 
up  from  the  spindle,  after  which  it  is  solidly  babbitted  into 
the  headstock.  After  this  work  has  been  completed,  the  rear 
way  is  brought  into  alignment.  When  so  desired,  machines 
of  this  type  may  be  equipped  as  double-end  boring  and  turn- 
ing lathes.  Patents  have  been  applied  for  on  certain  fea- 
tures of  this  lathe  construction. 
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Fig.   1.     No.  47  Heavy-duty  Lathe  built  by  the  Amalgamated  Machinery 

3'/2    to  9 

AMALGAMATED  SHELL  TURNING  AND 
BORING  LATHES 

The  scarcity  of  heavy  machine  tools  to  meet  the  require- 
ments of  the  Government  for  the  making  of  large  guns, 
shells,' and  other  munitions  of  war  has  been  emphasized  time 
and  again,  whenever  Ordnance  Department  officers  have  met 
with  machine  tool  builders  in  conferences  or  at  conventions. 
The  Amalgamated  Machinery  Corporation  has  taken  steps  to 
meet  the  demand  for  various  machines  of  heavy  type,  and 
the  lathes  here  described  have  been  specifically  designed  for 
the  single  purpose  of  turning  and  boring  large  shells — those 
of  12  inches  in  size  and  larger.  One  machine  is  used  for 
turning  and  one  for  boring,  each  being  provided  with  fea- 
tures that  adapt  it  especially  for  that  one  operation.  As  the 
largest  shells  that  can  be  handled  in  these  machines  are  20 
inches  in  diameter  by  8  or  9  feet  in  length,  the  necessity  for 
machines  of  heavy  construction,  powerful  drive,  simplicity  of 
control,  and  ample  proportions  generally,  will  be  appreciated. 

The  Amalgamated  Machinery  Corporation,  72  W.  Adams 
St.,  Chicago,  111.,  has  just  brought  out  two  new  shell-making 
machines,  a  shell  turning  lathe,  as  shown  in  Fig.  1,  and  a 
shell  boring  lathe,  as  shown  in  Fig.  2.  These  machines  have 
been  especially  built  for  turning  and  boring  shells  from  12 
to  20  inches  in  diameter,  these  shells,  according  to  size, 
being  from  3%  to  9  feet  in  length.  Shells  of  these  dimen- 
sions cannot  be  handled  to  advantage  on  standard  machine 
tools,  and  in  the  design  of  the  machines  to  be  described, 
therefore,  many  special  features  have  been  introduced,  with 
a  view  to  adapting  them  specifically  to  the  work  for  which 
they  are  intended,  insuring  both  the  required  accuracy  in 
the  machining  and  the  speed  necessary  to  obtain  a  satis- 
factory production.  The  machine  shown  in  Fig.  1,  and  also 
in  the  line  engraving  Fig.  3,  is  known  as  the  Amalgamated 
No.  47  turning  machine.  Its  total  length  is  30  feet;  maxi- 
mum width,  5  feet;  and  maximum  height  over  the  headstock, 
6V2  feet. 

Driving-  Mechanism 

The  main  drive  to  the  machine  is  by  means  of  a  12-inch 
belt  on  pulley  A,  Fig.  3.  This  pulley  is  16  inches  in  dia- 
meter, and  runs  at  a  constant  speed.  By  means  of  the 
gear-box  provided,  four  spindle  speeds  are  obtainable,  each 
being  so  selected  that  a  12-,  14-,  16-,  or  18-inch  shell  can  be 
run  at  a  uniform  surface  cutting  speed  per  minute,  according 
to  which  one  of  the  four  available  gear  combinations  is 
thrown  into  action.     The  machine  is  started  and  stopped  by 


Corporation    for    turning    Shells    from    12    to    20    Inches    in    Diameter    by 
Feet  Long 

means  of  a  friction  clutch  of  the  contracting-band  type,  lo- 
cated on  the  right  side  of  the  driving  pulley. 

The  details  of  the  driving  arrangement  are  more  clearly 
shown  in  Fig.  4,  where  the  gear-box,  spindle  drive,  and  feed 
mechanism  are  separately  illustrated.  Here  the  main  driving 
pulley  is  again  designated  as  A,  with  its  connecting  friction 
clutch  on  the  right-hand  side.  When  the  clutch  is  thrown 
in,  shaft  B,  which  is  keyed  to  it,  will  be  caused  to  revolve, 
and  with  it  the  four  sliding  gears  mounted  upon  it  and 
keyed  to  it.  By  shifting  these  gears  to  mesh  with  each  of 
the  four  corresponding  gears  on  shaft  C,  the  four  selective 
spindle  speeds  are  obtained,  the  drive  being  through  spur 
gearing  to  shaft  D,  and  thence  to  the  spindle  E.  The  latter 
is  driven  from  shaft  D  by  two  sets  of  spur  gears,  F  and  G, 
and  H  and  J,  as  shown.  The  object  of  this  arrangement  is 
to  provide  a  steady  and  equal  torque  on  the  spindle  at  each 
end  of  the  main  spindle  bearing.  To  further  steady  the 
drive,  and  to  prevent  any  possibility  of  jerky  action,  the 
pinions  F  and  H  are  so  keyed  to  shaft  D  that  a  tooth  in  one 
of  them  comes  exactly  opposite  a  tooth  space  in  the  other, 
that  is,  the  teeth  in  the  two  pinions  are  staggered  relative 
to  each  other.  The  sliding  gears  on  shaft  B  are  of  3  diam- 
etral pitch,  the  gears  connecting  shafts  C  and  D,  of  2y2 
diametral  pitch,  and  the  spindle  driving  gears,  of  2  diam- 
etral pitch.  This  gives  an  idea  of  the  powerful  features 
of  the  driving  mechanism. 

The  spindle  £  is  a  solid  forging,  7  15/16  inches  in  diameter, 
and  7  feet  3  inches  in  length.  It  is  provided  with  a  taper 
hole  at  its  end  for  a  live  center,  so  that  the  machine  may 
be  applied  to  work  that  would  be  held  on  centers  as  well 
as  for  work  held  on  the  faceplate  or  in  a  chuck  fastened 
to  the  faceplate.  The  driving  gear  J  also  acts  as  a  face- 
plate, this  arrangement  avoiding  any  unnecessary  overhang, 
and  providing  a  direct  faceplate  drive  without  any  eccentric 
torque.  The  chuck  is  fitted  to  a  male  projection  on  the 
faceplate  gear  and  held  to  it  by  through  bolts.  All  gears 
are  made  of  steel. 

The  end  thrust  on  the  spindle  is  taken  by  a  disk  thrust 
bearing  immediately  to  the  left  of  gear  J,  this  bearing  con- 
sisting of  alternate  disks  of  chrome-nickel  steel  and  bronze, 
the  steel  disks  being  hardened  and  both  steel  and  bronze 
disks  being  ground  and  running  in  a  bath  of  oil.  A  chain 
lubrication  arrangement  is  also  provided  for  carrying  the 
lubricant  from  the  oil  reservoir  at  the  bottom  to  the  lop 
of  the  disks.    In  order  that  any  wear  in  the  lateral  direction 


Fig.    2.     No.   46   E    Heavy-duty   Lathe   built   by   the   Amalgamated   Machinery  Corporation   for   boring   Shells   from   12   to   20   Inches  in   Diameter  by 
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can  be  adopted  that  will  suit  all  the  shells  of  the  sizes  for 
which  the  machines  being  described  are  intended.  Should 
a  change  in  feed  be  desired,  however,  the  gears  may  be 
rapidly  changed,  as  they  are  readily  accessible  through  a 
hinged  door  in  the  end  of  the  gear-case  which  encloses  the 
feed-gears. 

When  it  is  desired  to  move  the  carriage  rapidly,  either 
at  the  end  of  a  cut  for  rapid  reverse  or  for  other  reasons, 
this  may  be  done  by  operating  the  rapid  traverse  mechanism 
shown  to  the  left  in  Pig.  4.  By  means  of  this,  the  carriage 
may  be  moved  in  either  direction  at  a  rate  of  six  feet  per 
minute.  Pulley  0  is  driven  from  the  countershaft,  and 
normally  runs  idle  on  its  shaft.  A  clutch  is  provided  on 
each  side  of  this  pulley,  and  as  either  one  or  the  other  of 
these  clutches  is  thrown  into  engagement  with  the  pulley, 
the  carriage  will  be  moved  rapidly  in  the  required  direction. 
As   indicated,   the  shaft  on   which   pulley   O   is  mounted    is 


made  to  the  required  shape  of  the  shell,  and  is  adjustable 
to  suit  any  slight  variation  that  may  be  necessary  in  the 
machining  of  the  shells.  The  tool-slide  itself  has  simply  a 
back  and  forth  motion  away  from  or  toward  the  center  of 
the  machine. 

The  action  of  the  radius  tool-slide  It  is  somewhat  more 
complicated.  The  guide  K  is  formed  to  a  circular  arc  having 
the  same  center  as  the  arc  to  be  formed  on  the  shell.  From 
the  tool-slide  two  arms  extend  having  blocks  that  engage 
with  the  guide.  As  the  carriage  moves  along  the  bed  of  the 
machine,  it  brings  the  tool-slide  with  it,  but  a  swivel  joint 
L  is  provided  between  slides  G  and  D,  so  that  the  upper 
part  C  with  tool-slide  E  is  free  to  turn  about  pivot  L;  and 
hence  the  tool  point  is  given  a  motion  along  an  arc  of  a 
circle  as  required  by  the  shape  of  the  shell  nose.  Not  only 
is  the  point  of  the  tool  guided  along  an  arc  of  a  circle,  b,ut 
by  the  guiding  and  swiveling  combination,  it  will   always 


Fig.    4.     Driving   Gearing  for   Spindle   and  Feed  Mechanism  of  Shell  Turning  and  Boring  Machines 


connected  by  gearing  to  the  feed  clutch  shaft  K,  the  gears 
to  the  right  being  in  a  direct  train,  while  those  to  the  left 
have  a  reverse  gear  introduced.  The  operation  of  all 
clutches,  both  for  the  driving  and  the  feed  mechanisms,  is 
by  means  of  levers  that  will  be  referred  to  later. 

Carriag-e 

The  carriage  construction  is  shown  in  detail  in  Figs.  5 
and  6.  Fig.  5  shows  a  top  view  and  a  front  elevation,  while 
Fig.  6  shows  end  views  and  sections  of  the  front  and  rear 
tool-slides,  respectively.  The  top  view  shows  the  so-called 
taper  tool-slide,  T,  in  Fig.  3,  while  the  lower  view  shows 
the  radius  tool-slide,  R,  in  Fig.  3.  In  the  assembly  illustra- 
tion, Fig.  3,  is  also  clearly  shown  the  purpose  of  the  two 
tool-slides,  the  taper  tool-slide  turning  the  slightly  tapered 
rear  end  of  the  shell,  while  the  radius  tool-slide  turns  the 
pointed  nose.  Figs.  5  and  6  indicate  how  these  slides  are 
guided.  The  taper  tool-slide  is  provided  with  an  extending 
arm  on  the  end  of  which  is  mounted  a  block  which  follows 
a  groove   or  slot   in   the  cam   or   guide   77,   which    latter   is 


be  in  a  position  at  right  angles  to  the  work  being  turned, 
which  is  a  highly  important  feature  in  the  design  of  these 
machines,  and  one  that  is  found  only  in  them,  as  the  appli- 
cation of  this  principle  is  protected  by  patents. 

Referring  now  to  the  detail  construction  of  the  carriage, 
it  will  be  seen  from  Fig.  6  that  the  feed-screw  M  passes 
through  a  nut  bolted  to  the  under  side  of  the  carriage.  The 
length  of  this  nut  is  15  inches,  and  it  is  held  to  the  carriage 
by  six  1-inch  bolts.  That  part  of  the  carriage  that  rests 
directly  upon  the  bed  or  shears,  as  indicated  at  .1.  is  known 
as  the  "master  carriage."  It  remains  the  same  for  all  sizes 
of  shells,  and  is  permanently  in  place,  but  the  upper  part 
B  of  the  carriage,  together  with  the  slides  and  toolposts,  is 
changed  for  different  sizes  of  shells.  The  guides  or  cams 
are  also  changed.  At  present,  the  machines  are  intended 
especially  for  four  sizes  of  shells  (12-,  14-,  16-,  and  18-inch), 
and  hence  there  are  four  sets  of  guides  and  slides.  The 
bracket  F,  Fig.  6.  at  the  rear  of  the  machine  remains  per- 
manently in  place,  but  parts  H  and  K  into  which  the  guides 
are  cut,  are  changed.     These  changes  can  be  made  rapidly, 
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Fig.    5.     Plan    and    Front    Elevation    of    Carriage   and   Tool-slides  of   Shell   Turning   Machine 


upper  Bide  of  the  spindle  being  provided 

tor  that  purpose.     The  shells  would  ordi 

nariiy  be  held  by  the  tail-center  at  the 

end,  and  by  an  expanding  arbor  at 

the  other  end;  bul  the  method  of  holding 

the  shells  varies  with  the  typo  of  the 
shell  being  turned.  The  tailstock  is  held 
in  the  bed  by  bolts,  as  Indicated,  and  may 
be  moved  to  any  position  required  by  the 
Length  of  the  shells  to  be  machined. 

Operating  Levers 
The  operation  of  the  machine  is  simple 
in  that  there  are  only  a  few  operating 
handles  to  manipulate.  As  shown  in 
Figs.  1  and  3,  the  levers  are  all  placed  in 
front  of  the  machine,  within  easy  reach 
of  the  operator.  In  Fig.  3,  G  is  the  gear 
shifting  lever,  which  has  four  positions, 
one  for  each  of  the  sliding  gears;  M  is 
the  main  driving  pulley  clutch  lever;  F 
is  the  feed  clutch  lever;  and  Q  is  the 
rapid  traverse  lever.  The  last  three 
levers  are  mounted  on  operating  shafts, 
and  a  second  set  of  levers  is  provided  at 
the  rear  end  of  the  machine,  as  shown, 
so  as  to  save  the  operator  from  changing 
his  position  if  he  should  be  working  at 
the  tailstock  end  of  the  machine.  The 
front  levers  are  stationary  on  the  operat- 
ing shafts,  but  the  rear  levers  are 
mounted  in  a  bracket,  as  shown,  so  that 
they  may  be  moved  from  one  position  to 
another  on  the  shafts,  to  suit  the  con- 
venience of  the  operator.  As  already 
mentioned,  the  driving  pulley  clutch  lever 
also  operates  the  brake.     The   operating 


as  all  that  is  required  is  the  manipulation  of  a 
few  bolts. 

The  top  slide  E,  known  as  the  tool-slide,  is 
simply  for  adjusting  and  setting  the  tool.  The 
latter  is  2  by  3  inches  in  section,  and  rests  in 
a  shoe  S,  Fig.  5,  which  is  roughened  or  ser- 
rated on  the  surface  against  which  the  tool  rests. 
Slide  P  of  the  taper  tool-slide  and  D  of  the 
radius  tool-slide  is  the  slide  which  moves  with 
the  guide,  while  0  in  the  radius  tool-slide  is  the 
swivel  that  permits  the  tool  always  to  occupy  a 
radial  or  right-angled  position  with  regard  to 
the  nose  of  the  shell. 

Headstock  and  Tailstock 

The  bed  and  the  headstock  are  cast  in  one 
solid  piece,  this  casting  weighing  about  15  tons. 
In  the  headstock  a  7-inch  hole  is  provided  at  U, 
Fig.  3,  for  the  post  of  a  small  jib  crane  for 
handling  the -shells.  The  bearings  throughout, 
with  two  exceptions,  are  of  the  well-known  Amal- 
gamated tight-metal  construction;  the  exceptions 
are  the  main  spindle  bearing  and  the  front  tail- 
stock  bearing.  The  main  spindle  bearing  consists 
of  a  babbitted  cast-iron  bushing,  which  is  carefully 
fitted  into  a  bored  and  reamed  hole  in  the  head- 
stock  casting.  The  front  tailstock  bearing  is  con- 
structed in  a  similar  manner,  except  that  it  is  not 
babbitted,  the  bushing  being  bored  and  reamed  to 
fit  the  tailstock  spindle. 

The  general  construction  of  the  tailstock  is 
shown  in  Fig.  3.  The  large  handwheel  in  front  of 
the  tailstock  moves  the  spindle  in  a  longitudinal 
direction  through  a  train  of  bevel  gears,  worm  and 
wormwheel,  and  a  pinion  and  rack,  the  latter  being 
attached  to  the  under  side  of  the  tailstock  spindle. 
The  two  handwheels  on  top  of  the  tailstock  are 
for  binding  the  spindle,  a  key  in  a  spline  on  the 
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Fig.  6.     Sections  through  Bed,   Carriage,   and    Tool-slides   of    Shell   Turning    Machine 
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which  the  half-nut  is  temporarily  lifted  out  of  or  brought 
Into  engagement,  The  hole  In  guide  4  thai  receives  the 
boring-bar  is  hushed  with  a  oast  Iron  bushing,  bored  and 
reamed  to  a  eliding  lit  for  the  bar.  This  bushing,  In  turn, 
is  held  in  place  in  the  guide  casting  by  being  clamped  bj  the 
cap  above. 

The  particular  features  of  these  machines  thai  arc  i 
dally  emphasised  by  the  builders  are  the  heavy  and  rigid 

construct  ion;  the  spindle  drive,  thai  prevents  any  eccentric 
torque  at  the  front  end  of  the  spindle  and  hence  the  weal- 
ing of  a  bell-mouthed   hole  a1    this  end;    the  combination 

driving  gear  and  faceplate;  the  feedscrew  in  the  center  Of 
the  machine;  the  arrangement  by  means  of  which  the  motion 
of  the  radial  slide  of  the  turning  machine  is  controlled, 
making  it  possible  always  to  present  the  tool  properly  to 
the  work,  and  avoiding  any  stepped  effect  in  turning  the 
nose  of  the  shell;  the  gib  arrangement  on  the  carriage  of 
the  boring  machine;  and  the  fact  that  by  the  construction 
methods  employed  and  the  elimination  of  all  unnecessary 
machine  work,  the  machines  may  be  rapidly  produced,  a 
feature  of  the  greatest   importance   at   this   time. 


"AKRON"  FRICTION  CLUTCH 

In  the  "Akron"  friction  clutch,  illustrated  herewith,  which 
is  a  recent  product  of  the  Williams  Foundry  &  Machine 
Co.,  Akron,  Ohio,  simplicity  of  design  is  one  of  the  impor- 
tant features  claimed  by  the  manufacturers.  This  may  not 
appear  true  upon  first  referring  to  the  illustration,  but, 
after  making  a  more  careful  study  of  the  clutch  construc- 
tion, the  reader  will  appreciate  that  the  design  is  more 
simple  than  it  appears  at  first  sight.  The  following  gives 
a  brief  description  of  the  clutch  members  and  the  way  in 
which  they  operate.  Drum  A  carries  a  hub  or  sleeve  to 
which  pulleys,  gears,  or  sprockets  may  be  keyed.  The  head 
D  is  separate.  Within  the  drum  there  are  arranged  two 
cast-iron  friction  plates  E  with  keys  H  sunk  into  the  driving 
member  G  to  provide  for  the  rotation  of  plates  E  with  the 
shaft.  These  plates  are  free  to  move  laterally  on  keys  H, 
and  the  clutch  depends  for  its  power  transmitting  capacity 
upon  the  friction  between  disks  E  and  the  corresponding 
friction  surfaces  of  drum  A  and  cover  D.  Engagement  of 
the  clutch  is  accomplished  by  forcing  apart  disks  E  so  that 
they  come  into  contact  with  their  respective  friction  sur- 
faces, this  engagement  being  accomplished  by  operating  a 
toggle  mechanism.  This  mechanism  is  connected  by  steel 
links  N  to  sliding  sleeve  M,  shifter  forks  attached  to  yoke  U 
being  employed  to  throw  the  clutch  into  engagement. 

The  roller  toggle  mechanism  is  one  of  the  important 
features  of  design  of  the  "Akron"  clutch.  It  will  be  seen 
to  consist  of  two  forked  levers  K  with  holes  through  them 
in  which  are  lodged  three  hardened  tool  steel  balls  L.  When 
the  levers  K  are  perpendicular  to  the  shaft,  the  line  of 
centers  of  the  three  balls  or  rollers  is  perpendicular  to  the 
faces  of  the  friction  disks,  causing  these  disks  to  be  pressed 


"Akron"    Friction    Clutch    manufactured    by    the    Williams    Foundry 
&    Machine   Co. 

into  contact  with  the  friction  surfaces  of  drum  A  and  cover 
D  with  tremendous  force. 

In  working  out  the  design  of  the  shifter  ring  V,  provi- 
sion has  been  made  for  retaining  oil  and  for  excluding  dust 
and  dirt.  The  ring  is  made  of  cast  iron  and  lined  with 
babbitt  metal.  Adjustment  of  the  clutch  is  accomplished  by 
means  of  head  D  which,  it  will  be  seen,  is  screwed  into 
drum  A  and  provided  with  notches  to  receive  the  point  of 
locating  screw  C.  The  pitch  of  this  screw  and  the  number 
of  notches  are  so  proportioned  that  an  adjustment  of  one 
notch  corresponds  to  a  lateral  movement  of  0.005  inch  be- 
tween the  friction  surfaces.  No  attention  need  be  given  to 
the  "Akron"  clutch  other  than  to  occasionally  renew  the  oil 
in  the  case,  which  is  retained  by  cover  D.  The  supply  of 
oil  is  replenished  through  oil-hole  B.  By  providing  a  large 
area  for  the  friction  surfaces,  maximum  power  is  provided 
with  a  minimum  amount  of  wear  on  any  of  the  parts.  A 
volume  of  oil  covers  the  friction  surfaces  and  is  not  squeezed 
out  until  the  opposing  faces  are  revolving  at  nearly  the 
same  speed.  As  a  result,  the  clutch  takes  the  load  grad- 
ually and  this  reduces  wear  to  a  surprisingly  small  amount. 
There  are  no  extended  parts  of  the  clutch  which  may  result 
in  injury  to  the  operator,  and  the  clutch  is  of  compact  design, 
occupying  a  minimum  amount  of  space. 


AMERICAN  PIPE-BENDING  MACHINE 

An  equipment  known  as  the  "Wonder"  pipe-bending  ma- 
chine is  one  of  the  recent  products  of  the  American  Pipe 
Bending  Machine  Co.,  37-39  Pearl  St.,  Boston,  Mass.  The 
principal  features  of  this  machine  are  that  it  is  said  to  do 
work  of  excellent  quality  without  requiring  the  pipe  to  be 
heated;  also,  that  the  length  of  time  involved  in  performing 
a  pipe-bending  operation  is  remarkably  short.  This  will  be 
appreciated  by  all  men  who  have  had  experience  in  doing 
work  of  this  kind,  when  it  is  learned  that  90-degree  bends 
have  been  made  in  6-inch  iron  pipe  in  less  than  ten  minutes. 


"Wonder"    Pipe-bending    Machine    built    by   the    American    Pipe    Bending    Machine    Co. 


SIDNEY   SHELL   TURNING 
LATHE 

To  facilitate  the  rapid  production  of 
Mark  VIII  155-millimeter  shells,  the  Sid- 
ney Machine  Tool  Co.,  Sidney,  Ohio,  has 
designed  a  single-purpose  25-inch  lathe 
which  has  been  developed  by  making  the 
necessary  modifications  in  the  construc- 
tion of  the  standard  heavy-duty  lathe  of 
this  company's  manufacture.  The  shell 
lathe  is  designed  without  a  lead-screw  or 
provision  for  thread  cutting,  and  is 
equipped  with  two  toolposts  and  means  of 
automatically  turning  the  contour  of  the 
shells  or  other  work  to  any  predetermined 
shape.  The  functions  of  the  toolposts, 
each  on  its  independent  slide,  will  be 
readily  understood  by  referring  to  Fig.  2. 
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Fig.   1,     Shell  Turning  Lathe  made  by  the   Sidney  Machine  Tool  Co 

The  left-hand  slide  is  manually  operated  and  the  right-hand 
one  is  automatically  controlled  by  the  profile  turning  form  or 
cam  mounted  at  the  rear  of  the  lathe  bed.  The  shape  of  this 
form  can,  of  course,  be  varied  to  any  required  shape  and  on 
this  account  it  seems  probable  that  the  machine  will  find 
application  in  other  fields  than  the  turning  of  shells.  Atten- 
tion is  called  to  the 


■Ingle   pullej .    i  -    by    ■  -    in 

size,  and  gives  but  one  spin  I 
For  other  classes  of  work  th< 
would  have  to  be  redeslgne  I 
work  to  be  performed  The 
positive  gear  driven  through 
train  and  is  d< 
work  at  hand 

in  the  apron  the  Feed  la  by  m< 
of  a  worm  with  approximately  a  100 
to  l   reduction     There  ti  a  positive 

and  automatic  knockout   to  the  power 

feed.      There    Is    also    an    auxiliary 

worm    which   can    be  thrown   in   when 
it   is  desired   to   use  the   bandwheel 
feed    for   rapid   movement  of  the  car- 
riage.     The    carriage    shown    in    the 
illustration    is    of    special    design    to 
hold    a    Liberty    motor   cylinder.      This    is    arranged    with    a 
quick-acting  clamp  which   centralizes  the  cylinder  and   holds 
it  securely  for  the  boring  operation.     When  the  proper  depth 
has  been  reached  the  carriage  feed  is  automatically  tripped 
and    the   feed    stopped.     The   carriage    is   supported   on    two 
extremely  large,  heavy  ground  bars  instead  of  on  the  bed  as 

is  the  usual  practice. 


Fig.    2. 


fact  that  the  form 
used  on  the  machine 
is  supplied  by  the 
user  and  is  not  part 
of  the  equipment 
regularly  furnished. 
This  lathe  is  of  the 
double  back-geared, 
closed-head  type.  The 
spindle  is  made  of  a 
50-point  carbon  cru- 
cible steel  forging, 
accurately  finished 
and  carried  in  bronze 
bushed  bearings  at 
both  the  front  and 
rear  end,  with  the 
thrust  taken  on  col- 
lars. In  a  prelim- 
inary test  for  pro- 
duction, the  machine 
is  said  to  have  com- 
pleted the  turning  of 
a  155-millimeter  shell  in  two  minutes,  taking  a  roughing  and 
a  finishing  cut.  All  of  the  gears  in  the  apron  are  made  of 
steel,  and  the  feed-box  is  provided  with  high-carbon  steel 
gears.  The  tailstock  has  an  extra  long  bearing  on  the  bed, 
and  the  carriage  has  a  bearing  35  inches  in  length.  Other 
principal  dimensions  of  the  lathe  are  as  follows:  Swing 
over  shears,  27%  inches;  distance  between 
centers,  4  feet  6  inches;  length  of  bed.  10 
feet;  and  approximate  weight  of  machine, 
7000  pounds. 

REED-PRENTICE  DUPLEX 
BORING  MACHINE 

This  specialized  machine  was  designed 
for  boring  the  cylinders  of  Liberty  motors. 
In  the  several  months  that  they  have  b  ten 
in  operation  they  have  accomplished  more 
than  was  expected  of  them  In  the  rapid 
removal  of  metal  accurately.  The  head 
unit  is  very  rigid  and  contains  a  herring- 
bone gear  reduction.  The  bearings  are 
bronze-bushed  with  sight-feed  oilers.  The 
spindle  is  hardened  and  ground  on  all 
bearing  surfaces.  All  gearing  is  entirely 
guarded  with  hand  hole  covers  at  proper 
points  for  inspection.     The  drive   is  by   a 


This  is  to  give  direct 
support  in  line  of 
pressure  when  the 
machine  is  in  opera- 
tion and  prevent  any 
distortion  of  the  bed. 
The  end  pressure 
while  boring  is  tre- 
mendous, and  this  is 
all  taken  up  by  ten- 
sion in  the  bars  with 
little  or  no  strain  on 
the  bed.  The  bed 
has  been  made  ezl  ra 
deep,  wide,  and 
braced,  with  ties  to 
give  the  machine  a 
rigid  foundation.  An 
oil-pan  is  provided 
for  the  cutting  com- 
pound. This  machine, 
as  will  be  understood 
from  the  preceding 
description,  can,  by  slight  changes  in  design  of  gearing, 
be  made  to  accommodate  most  boring  operations.  Its  power 
and  speed  recommend  it  wherever  a  large  quantity  of  like 
pieces  must  be  bored  accurately  and  quickly.  This  machine 
is  a  recent  product  of  the  Reed-Prentice  Co.,  Worcester. 
Mass. 


Plan  and  Front   Views  of   Sidney   Shell   Turning   Lathe   showing 
Arrangement    of    Profile    Turning    Attachment 


Rccd-Prcnticc    Double    Bar   Boring   Machine   for   Liberty   Motor   Cylinder! 
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Electrically   Driven   Commutator   Grinder  built   by    the    Shafer-Decker   Co. 

SHAFER-DECKER  COMMUTATOR  GRINDER 

In  order  for  an  electric  generator  or  motor  to  operate 
efficiently,  it  is  important  for  the  surface  of  the  commutator 
to  be  kept  in  good  condition.  Attention  paid  to  this  point 
will  often  result  in  a  substantial  increase  in  operating  effi- 
ciency. To  provide  for  doing  this  work,  the  Shafer-Decker 
Co.,  15  Circle  St.,  Rochester,  N.  Y.,  is  building  a  universal 
commutator  grinder  which  is  shown  in  the  accompanying 
illustration.  It  is  claimed  that  the  use  of  this  machine  will 
save  considerable  time  and  expense,  and  as  the  work  can 
be  done  quickly  it  insures  being  able  to  have  the  electric 
generator  or  motor  ready  for  use  with  very  little  delay.  In 
many  cases,  this  factor  will  be  of  absolute  importance,  be- 
cause shutting  down  of  the  electrical  apparatus  means  a 
serious,  if  not  a  prohibitive,  amount  of  lost  time  and  incon- 
venience. The  way  in  which  the  grinding  wheel  is  applied 
to  the  commutator  is  clearly  shown.  This  is  a  Type  30 
machine,  with  a  capacity  for  finishing  commutators  up  to  30 
inches  in  length. 

A  special  grinding  wheel  is  used  which  is  made  of  a 
combination  of  materials  that  avoids  clogging  the  abrasive 
cutting  surface  with  particles  of  copper  or  mica.  It  will  be 
seen  that  independent  motor  drive  is  employed,  a  one-horse- 
power motor  being  required  for  this  purpose.  The  grinding 
wheel  is  perfectly  balanced  so  that  it  may  be  driven  at 
6000  revolutions  per  minute.  Two  wheels  are  commonly 
used — a  coarse-grained  wheel  for  reducing  the  commutators 
to  a  true  surface  and  a  fine  wheel  for  obtaining  the  re- 
quired perfection  of  finish.  A  particularly  important  fea- 
ture of  the  machine  is  its  portability,  making  it  possible  for 
the  grinder,  which  weighs  only  600  pounds,  to  be  adjusted 
in  position  for  grinding  a  commutator  of  any  diameter  and 
up  to  30  inches  in  length,  so  that  the  work  may  be  done 
on  generators,  rotary  converters,  or  motors  without  requir- 
ing the  machine  to  be  disassembled. 


-SIMPLEX  BENCH  PLATE 

In  the  accompanying  illustration  is  shown  a  bench  surface 
plate  which  has  recently  been  placed  on  the  market  by  the 
Simplex  Tool  Co.,  Woonsocket,  R.  I.  This  plate  is  of  a  size 
which  adapts  it  for  use  on  a  bench  in  laying  out  or  inspect- 
ing machine  parts  and  special  tools,  according  to  the  usual 
method  of  procedure  in  handling  work  of  this  nature.  It  is 
well   ribbed  to  assure  having  the  plate  hold  its  shape  and 


original  accuracy,     Two  sizes  of  plates  arc  made,  aamely, 
12  by    it   inches  and   20  by  80   Inches,  and   these   may   be 
tied  witii  either  a  planed  or  scraped  surface 

TOLEDO   NOSING   PRESS 
To  provide  for  performing  the  nosing  or  pointing  opera 

lion  on  the  open  end  of  high  explosive  shell  I'orgings,  the 
Toledo  Machine  &  Tool  Co.,  Toledo,  Ohio,  is  now  building 
a    No,    a!)    straight-column    pic:  ;    which    is   shown    in    the    ac 

companylng  illustration  equipped  with  twin  flywheels  and  a 
feeding  in  attachment.  The  capacity  of  this  press  is  largely 
governed  by  the  heating  facilities  which  are  available  in  the 
plant,  but  the  actual  nosing  operation  requires  aboul  forty 
seconds;  hence,  the  heating  operation  is  the  limiting  factor 
in  determining  the  productive  capacity  of  machines  of  this 
type.  If  a  satisfactory  continuous  heating  furnace  were  de- 
veloped, the  output  of  nosing  departments  equipped  with 
machines  of  this  type  would  be  substantially  increased. 

It  will  be  seen  that  the  press  frame  is  of  the  Toledo  four- 
piece  steel  tie-rod  type  of  construction,  consisting  of  a  base, 
two  uprights,  and  a  crown,  which  are  held  together  by  four 
steel  tie-rods  that  are  shrunk  into  place.  These  tie-rods 
carry  the  tension  load,  and  the  uprights  are  designed  with 
ample  capacity  to  support  any  lateral  stresses  which  may  be 


Bench   Surface  Plate   made   by   the   Simplex  Tool   Co. 


Straight-column   Nosing  Press  built  by  the   Toledo   Machine   &   Tool  Co, 

imposed  upon  them.  The  shafts  are  of  the  eccentric  type 
and  are  made  of  hammer  forged  steel  of  special  analysis  to 
give  exactly  the  desired  physical  properties.  They  *  run  in 
bronze-bushed  bearings.  Adjustment  of  the  connections  is 
obtained  by  means  of  a  wedge  in  the  bed.  The  flywheels 
are  keyed  directly  to  the  shaft,  and  no  clutch  is  necessary, 
as  the  press  runs  continuously  at  high  speed.  A  forced-feed 
lubrication  system  is  furnished,  which  is  operated  by  grease 
guns  within  easy  reach  of  the  operator. 

A  feeding-in  attachment  of  the  type  most  commonly  fur- 
nished with  this  nosing  press  is  shown  in  the  illustration. 
With  an  attachment  of  this  kind,  the  machine  is  said  to 
provide  for  closing  in  an  absolutely  uniform  and  concentric 
nose  on  the  shell.  The  inside  surface  of  the  nose  is  free 
from  ripples  and  is  true  with  the  body  of  the  shell.  After 
the  open  end  of  the  forging  has  been  heated  to  a  cherry  red, 
the  shell  is  held  in  an  air-operated  collet  chuck  and  fed  into 
the  dies  by  means  of  a  large  pilot  wheel,  being  rotated  at 
a  variable  increased  speed  until  it  is  closed  in.  Machines 
of  this  type  are  made  with  capacities  for  nosing  shells  up 
to  6,  Sy2,  and  12  inches  in  diameter,  respectively. 


November,   1918 


MACIIINKIiV 


269 


CONTINENTAL  ASSEMBLING  AND  WELD- 
ING TABLE 

For  use  in  the  performance  oi  assembling,  inspection, 
riveting,  welding,  and  similar  operations,  the  Continental 
Auto  Parts  Co.,  Knightstown,  Ind.,  has  placed  on  the  market 
a  table  on  which  it  is  said  that  work  of  this  kind  may  be 
done  under  the  most  advantageous  conditions,  it  is  not 
necessary  to  lift  the  work  off  the  table  in  order  to  get  at  the 
various  parts,  as  the  table  may  be  merely  unlocked  and 
turned  to  the  desired  position  where  the  best  light  may  be 
obtained.  This  possibility  of  saving  time  and  labor  is  re- 
sponsible for  a  substantial  speeding  up  of  production.  Vises 
and  various  types  of  work-holding  fixtures  may  be  clamped 
directly  to  the  table  to  adapt  it  for  any  required  use.  For 
instance,  by  mounting  two  or  more  fixtures  around  the  cir- 
cumference of  the  table,  provision  may  be  made  for  the  con- 
tinuous performance  of  drilling  operations,  because  the  fin- 
ished work  may  be  removed  from  one  fixture  and  a  new 
blank  substituted  while  the  drilling  operation  is  being  per- 
formed on  work  held  in  the  other  fixture,  which  is  only 
one  of  the  numerous  ways  that  an  outfit  of  this  kind  may 
be  advantageously  employed. 

This  table  is  substantially  constructed  with  heavy  rein- 
forcements   to   afford    the   necessary    strength,    rigidity,    and 


BR 
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Table  built  by  the  Continental  Auto  Parts  Co.  on  which  Assembling  and 
Similar    Operations    can   be    advantageously    performed 

durability.  It  revolves  on  ball  bearings,  and  the  top  is 
finished  to  make  it  suitable  for  the  performance  of  laying- 
out  and  inspection  operations.  Thirty-six  locking  positions 
are  provided  so  that  the  table  may  be  turned  as  required 
on  the  sensitive  ball  bearings,  and  then  locked  by  moving 
the  foot-treadle  which  controls  the  bolt.  Tables  of  this  size 
are  made  in  two  models  known  as  Nos.  24  and  32.  The 
principal  dimensions  of  the  No.  24  table  are:  Height,  32 
inches;  diameter  of  table,  24  inches;  size  of  base,  16  by  20 
Inches;  and  approximate  weight;  320  pounds.  For  the  No. 
32  table,  the  principal  dimensions  are:  Height,  32  inches; 
diameter  of  table,  32  inches;  size  of  base.  It;  by  20  inches; 
and  approximate  weight,  425  pounds.  The  table  tops  are 
Interchangeable,  so  that  two  tops  can  be  furnished  for  use 
on  a  single  pedestal. 


Thread    Gage    Measuring    Wires    made    by    the    Fortney    Mfg.    Co. 

styles;  namely,  plain,  loop,  hole,  and  handle.  The  plain  wires 
are  for  use  when  measuring  thread  gages  with  a  micrometer; 
and  the  other  styles  are  intended  for  use  with  special  ma- 
chines for  measuring  the  pitch  diameter  by  the  three-wire 
system.  These  wires  are  made  in  any  required  size,  ranging 
from  0.010  to  0.250  inch  in  diameter,  and  are  said  to  be 
accurate  to  0.00005  inch.  Specially  prepared  steel  is  used, 
which  is  hardened  by  a  process  that  gives  the  desired  physi- 
cal properties  to  the  wires. 


WALTHAM  FOUR-INCH  SPUR-GEAR 
CUTTING  MACHINE 

The  Waltham  Machine  Works,  Waltham,  Mass.,  have  re- 
cently made  a  number  of  improvements  in  the  4-inch  gear- 
cutting  machine  which  they  manufacture,  and  the  following 
is  an  outline  of  some  of  the  more  important  changes.  Power 
for  the  speeds  and  feeds,  indexing  of  the  work,  and  opera- 
tion of  the  geared  pump  is  obtained  from  a  shaft  carrying 
a  two-step  cone  pulley,  which  may  be  driven  from  either  a 
wall  or  ceiling  type  of  countershaft  or  by  means  of  an 
individual  motor.  Ball  bearings  are  used  in  all  parts  of 
the  driving  mechanism,  except  to  carry  the  main  camshaft, 
cutter-spindle,  and  work-spindle.  The  cutter-spindle  is  driven 
by  a  silent  chain  and  sprockets  which  are  interchangeable 
in  position,  so  that  in  connection  with  a  two-step  cone  pulley 
four  changes  of  speed  are  available.  A  one-revolution  cam- 
shaft controls  the  indexing  mechanism,  and  this  is  inopera- 
tive while  the  cut  is  being  taken.  During  the  process  of 
indexing,  the  pawl  is  held  clear  of  the  index  and  is  allowed 
to  drop  into  place  only  when  the  index  notch  reaches 
the  desired  position.  During  the  cutting  operation,  the  cut- 
ter-slide is  securely  clamped,  the  clamp  being  released  and 
the  slide  lifted  during  the  return  of  the  work-slide  and  the 


FORTNEY  MEASURING  WIRES 

The  P'ortney  Mfg.  Co.,  13-15  Franklin  St.,  Newark,  N.  J., 
has  recently  placed  on  the  market  a  full  line  of  thread  gage 
measuring  wires  which  are  generally  made  in  four  different 


Waltham    4-inch    Spur-gear    Cutting    Machine    with    Covers    removed 
to    show    Mechanism 
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Indexing  of  tin-  work  The  machine  may  lu"  stopped  after 
Hie  last  cut,  with  the  cutter  lifted,  where  it  la  In  the  besl 
position  for  the  Insertion  of  a  new  blank,  bj  an  automatic 
adjustable  brake  on  the  driving  cone  pulley.  During1  the 
operation  of  cutting,  the  work  is  completely  enclosed,  thus 
protecting  all  working  parts  of  the  machine. 

The  principal  dimensions  of  tins  machine  are  as  follows: 
Maximum  pitch  diameter  of  work  thai  can  be  cut,  i  inches; 

rsesl    pitch    Of   teeth    that    rail    he   cut.    1(1;    speed    of  counter 

shatt.   H7.">   revolutions   per   minute;    diameter   of   tight    and 

loose  pulleys.  6  inelies;  width  of  driving  belt,  -  inehes; 
dimensions  of  pan  hase,  28  by  IS  inehes;  diameter  of  cutter- 
arbor,  '•_■  inch;  standard  dimensions  of  cutter.  1  '  t  inch  in 
diameter  by  0.20  inch  thick,  with  arbor  hole  '/-j  inch  in  dia- 
meter; largesl  cutter  that  can  be  used  to  obtain  full  capacity 
of  machine.  1%  inch  in  diameter;  diameter  of  index  plate, 
in  Inches;  standard  number  of  divisions  in  index,  120: 
number  of  spaces  that  can  be  obtained  with  a  120-index,  8, 
lh.  l:'.  15,  :'i>.  24,  30,  40,  60,  and  120;  No.  1  work-slide  cam 
will  cut  strokes  between  0.5  and  0.8  inch;  No.  2  cam,  from 
1.1  to  1.7")  inch;  No.  3  cam,  from  1.87  to  3  inches  (the  No. 
:!  cam  is  regularly  furnished,  and  Nos.  1  and  2  cams  may 
be  furnished  as  extra  equipment);  weight  of  machine,  610 
pounds. 


LANGELIER  DUPLEX  SHELL  ADAPTER 
MILLING   MACHINE 

The  machine  shown  in  Figs.  1  and  2,  which  is  made  by 
the  Langelier  Mfg.   Co.,  Arlington,  Cranston,  R.  I.,  is  used 


Fig.    1. 


Langelier    Duplex    Machine    for    milling    Wrench    Slots    in 
Shell   Adapters 


for  milling  simultaneously  the  two  wrench  slots  in  155  mil- 
limeter Mark  I  combination  steel  shell  adapters  shown  in 
Fig.  3.  The  end-mills  are  %  inch  in  diameter  and  run  at 
750  revolutions  per  minute.  The  output  is  twelve  adapters 
per  minute.     This  machine  has  two  milling  heads  mounted 


Fig.    2. 


Close    View    of    Mechanism    of    Langelier    Duplex    Milling 
Machine   shown   in   Fig.    1 


on  a  T-slide  that  runs  crosswise  to  the  axis  of  the  spindles. 
These  milling  heads  are  fed  simultaneously  toward  each 
other  by  a  hand-lever  that  is  attached  to  a  right  and  left 
Acme  threaded  shaft  located  lengthwise  in  the  slide.  The 
rear  gibs  on  the  milling  heads  have  projecting  lugs  that  en- 
gage the  threaded  portions  of  the  shaft;  and  at  the  right- 
hand  end  of  the  feed-shaft,  an  adjustment  is  provided  for 
locating  the  milling  heads  in  their  correct  working  positions. 
An  adjustable  stop-screw  on  the  hand-lever  determines  the 
amount  of  feed. 

The  milling  spindles  run  in  phosphor-bronze  bushed  bear- 
ings. They  are  adjustable  axially  for  locating  the  spindles 
in  their  milling  positions.  Ball  bearing  thrusts  are  used 
on  the  spindles.  The  end-mills  have  No.  1  Morse  taper 
shanks  and  the  spindles  are  provided  with  a  lock-nut  ar- 
rangement that  holds  the  mills  positively  and  also  makes  it 
easy  to  remove  them.  The  spindles  are  driven  by  spiral 
gears  that  are  encased  and  run  in  oil.  These  spiral  gear 
drives  and  milling  spindles  are  combined  in  a  unit  in  the 
milling  heads,  and  each  unit  is  driven  by  an  independent  belt 
drive.  By  this  arrangement  the  milling  heads  are  not  af- 
fected by  the  belt  pull. 

The  main  drive  for  the  milling  heads  is  obtained  from 
a  countershaft  attached  to  the.  standard.  This  countershaft 
has  tight  and  loose  pulleys  and  is  driven  from  overhead,  the 
belt  drive  for  each  milling  head  being  provided  with  a  belt 
tightener  pulley.  The  mechanism  for  holding  and  locating 
the  adapter,  Fig.  3,  while  the  notches  are  being  milled  con- 
sists of  a  locating  head  fastened  to  the  slide  midway  between 
the  milling  heads.' 
The  head  has  a  self- 
acting  spring 
plunger,  and  also  an 
adjustable  stop  for 
determining  the 
travel  of  the  plunger. 
The  plunger  has  a 
pilot  on  its  front  end 
that  enters  the  coun- 
terbored  hole  in  the 
adapter. 

Acting  in  conjunc- 
tion with  the  locat- 
ing head  there  is  an 
internal,  expanding- 
chuck  spindle  mount- 
ed in  line  with  the 
locating  head  in  a 
bracket  that  is  at- 
tached to  the  front 
of  the  machine.  In 
Fig.  2  the  chuck 
spindle  is  shown  in 
the    outer    or    chuck- 
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Fig.    3. 


Mark    I    Adapter   in   which    Slots 
are    milled 
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FEED  SHAFT  ADJUSTMENT 
SLIDE 


FEED  SHAFT 


Fig.    4.     Langelier   Duplex  Adapter   Slot   Milling   Machine   with   Chuck  Spindle 

ing  position  and  in  Fig.  4  in  its  milling  position.  The  chuck 
consists  of  a  spring-operated  split  sleeve  sliding  upon  a  sta- 
tonary  taper-end  arbor  that  is  anchored  at  the  outer  end  of 
the  spindle.  The  split  sleeve  projects  about  14  inch  in  front 
of  a  hardened  seat  on  the  inner  end  of  the  spindle.  The 
chuck  is  opened  or  closed  by  the  hand-lever  at  the  left  side 
of  the  bracket,  when  the  spindle  is  in  its  outer  or  chucking 
position,  and  also  an  adjustable  stop  for  determining  the 
travel  of  the  plunger. 

The  spindle,  with  the  adapter  chucked  on  its  inner  end,  is 
advanced  to  its  milling  position  by  the  foot-lever  acting  in 
combination  with  a  toggle  lock.  The  chuck  has  a  drawing- 
in  action  which  insures  the  adapter  seating  accurately.  A 
removable  chip  and  oil  guard  (not  shown)  is  used  to  pro- 
tect the  milling  heads.  An  automatic  cutting  oil  supply  is 
provided,  and  also  an  automatic  shut-off  for  delivering  oil 
only  when  the  mills  are  cutting.  This  machine  occupies  a 
floor  space  of  30  inches  by  32  inches  and  is  4  feet  6  inches 
high.     The  net  weight  is  660  pounds. 


MCDONOUGH  AUTOMATIC  MULTIPLE- 
SPINDLE  CHUCKING  MACHINE 

With  labor  costs  steadily  mounting  and  maximum  produc- 
tion becoming  increasingly  essential,  manufacturers  are 
turning  more  and  more  to  the  use  of  automatic  machinery 
to  relieve  these  pressing  conditions.  The  new  Daniels  auto- 
matic multiple-spindle  chucking  machine,  here  illustrated, 
has  just  been  placed  on  the  market  by  the  McDonough  Mfg. 
Co.,  Eau  Claire,  Wis.  This  machine  was  designed  by  Lee 
G.  Daniels  and  Uavid  Sundstrand,  both  of  Rockford,  111.  It 
is  said  to  be  the  only  machine  of  its  kind,  being  constructed 
011  a  new  principle.  This  machine  is  built  to  afford  an 
efficient  means  of  machining  parts  in  large  quantities,  and 
to  use  unskilled  labor  to  operate  the  machine  after  it  is  set 
up  and  timed.  I!  bandies  work  from  3  to  6  inches  in 
diameter,  performing  the  following  operations:  ('up  turning. 
drilling,  boring,  reaming,  lacing,  tapping  with  collapsible 
laps,  ami  drilling  multiple  offset  holes  by  means  of  attach- 
ing a  multiple-spindle  auxiliary  head  to  any  of  the  spindles. 

The  machine  has  live  tool  carrying  spindles  and  a  blank 
station.  The  turret,  upon  which  the  spindles  are  mounted 
and  which  has  its  axis  concentric  with  that  of  the  table,  doe; 
not  revolve  hut  through  its  automatically  controlled  vertical 
movement,  it  feeds  the  tools  to  the  work.  After  the  spindles 
perform  their  different  operations,  a  finished  piece  is  re 
moved  when  it  is  at  the  "blank"  station  and  an  unmacbined 
part  replaces  it.  The  time  of  machining  a  piece  is  the  time 
of  the  longest  operation  plus  the  time  of  one  indexing.     The 


table  has  six  chucking  DO 

by  step,  bring  buck- 

ing position  successively  in  aligi 
with  each  spindle.  On  one  machine 
in  operation,  finished  piec<  -  are  turned 
out  at  the  rate  of  one  every  two  in.' 
it  is  stated  that  three  machines,  which 
were  previously  required  for  machining 
the  parts,  have  been  eliminated  and 
killed  operators  released  for  other 
work.  Thus  one  unskilled  worker,  with 
1  he  Daniels  machine,  '-an  do  the  work 
of  three  or  more  machines  and  a  like 
number  of  operators  on  this  particular 
operation.  Tin:  Daniels  automatic  mul- 
tiple-spindle chucking  machine  has  a 
far  greater  output  than  a  single-spindle 
machine,  because  several  pieces  of  work 
arc  being  operated  upon  simultaneously 
and  the  operator  is,  at  the  same  time, 
taking  out  a  finished  piece  and  chucking 
a  new  one. 

Tie    spindles  have  a  rapid  approach  to 
and  a  rapid  reverse  from  the  work.   The 

in    Milling    Position  ,,  .      ,     ,  

spindle  carrier  is  operated  by  means 
of  a  quadruple  screw  operating  through  a  bronze  nut  in  the 
center  column.  This  screw  is  revolved  by  means  of  a  worm 
and  gear  and  three  friction  clutches,  one  for  a  rapid  ap- 
proach, one  for  the  feed,  and  one  for  a  rapid  reverse.  In 
obtaining  these  movements  through  friction  clutches,  the 
nnu  bine  is  protected  because  if  a  tool  should  break  and  Jam 
in  the  work,  the  feed  pressure  would  go  up  and  cause  the 
feed  friction  to  slip,  thus  automatically  protecting  the 
mechanism.  If  in  the  movements  of  rapid  approach,  reverse, 
or  indexing  of  the  table,  any  of  these  should  jam,  their 
friction  clutches  would  slip  before  damage  could  be  done  to 
parts  of  the  mechanism.  The  machine  is  operated  by  two 
levers,  so  placed  that  they  are  always  in  reach  of  the  oper- 
ator,  from   the   chucking   positions.     The   table    is   36    inches 
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Daniels    Automatic    Multiple-spindle    Chucking    Machine    built    by 
the    McDonough    Mfg.    Co. 
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in  diameter  and  bIx  LO-inch  chucks  or  work-holders  can  be 
mounted.  The  chucks  and  tools  on  the  spindles  will  van  '" 
size  and  de  Ign  to  HI  the  requirements  oJ  iii«'  particular 
work  to  be  done  The  travel  of  the  Bplndle  carrier  Is  i"> 
Inches  and  II  takes  i  Inches  of  tins  movement  to  withdraw 
the  locating  pin  and  to  control  the  Indexing  of  the  table 
The  table  can  be  sel  to  Index  <>ni'.  two,  or  three  spaces 
depending  upon  the  operations  required.  The  speeds  are 
varied  bj  means  of  change-gears  and  there  is  one  Bel  thai 
controls  the  speed  of  all  the  spindles  and  each  spindle  has 
an  individual  set  of  change-gears,  so  thai  each  can  be  given 
the  mosi  efficient  speed  [or  anj    particular  operation. 


\iiei  being  wound  upon  the  proper  body,  the  conductor  is 
embedded  In  a  blue  vitreous  enamel  and  is  fused  until  it.  has 
a  uniform  glossy  structure  at  a  temperature  of  about  1000 
degrees  C.  This  enamel  is  moisture  and  heat  resisting  and 
forms  a  mechanically  strong  casing  for'  the  conductor, 
Enamels  of  the  type  used  are  extremely  durable  and  maintain 
their  dielectric  strength  and  mechanical  properties  Indefl 
niieiy.    Several  different  methods  of  attachment  to  the  cir 

CUil   have  heen  developed  as  shown   in   the  accompanying  illus- 
tration,   a  varietj  of  units  of  various  sizes  and  ohmic  capac 

ilies    have    heen    standardized    and    units    of   a    special    nature 

are  obtainable. 


GENERAL  ELECTRIC  ENAMELED  RESIST- 
ANCE UNITS 

Enameled  resistance  units  for  regulating  current  have 
been  developed  in  various  tonus  and  sizes  by  the  General 
Electric  Co.,  Schenectady.  N.  V.  Some  of  the  applications 
to  which  those  units  have  heen  put  are  railway  and 
fire  alarm  signals,  fractional  horsepower  motors,  and  loco- 
motive head  lights.  They  are  also  used  extensively  in  series 
with  relay,  contactor,  and  circuit  breaker  coils  on  panels 
and  switchboards.  These  resistance  units  will  be  found 
particularly  applicable  in  mines  and  similar  places  where 
the  atmosphere  is  damp.  They  are  unique  in  their  ability 
to  withstand  unusually  high  temperatures  as  well  as  sudden 
changes  in  temperature  from  one  extreme  to  the  other. 

The  resistance  wire  or  conductor  is  wound  either  upon  a 
steel  body  coated  with  a  special  refractory  enamel  or  paint 
and  high  heat-resisting  silicate  compound  developed  to  with- 
stand sudden  extreme  temperature  changes  without  cracking 
or  weakening,  or  in  any  way  being  injured.  The  steel  body 
is  preferred  for  extreme  lengths  where  strength  for  a  long 
span  is  required  and  is  especially  serviceable  where  the  unit 
might  be  subjected  to  severe  vibration  or  shock.  The  re- 
fractory silicate  body  is  used  for  most  of  the  ordinary  types 
of  resistance.  The  compound  employed  is  far  superior  to 
porcelain  or  'any  equivalent  ceramic  products  which  are  eas- 
ily cracked  or  weakened  mechanically  by  repeated  and  ex- 
treme temperature  fluctuations. 


General    Electric    Enameled    Resistance    Units    for    Electric    Current 
Regulation 


BLEVNEY  VERTICAL  ABRASIVE  FINISH- 
ING MACHINE 

This  machine  embodies  the  Blevney  two-belt  system  of 
finishing  with  an  abrasive  cloth  belt  running  at  high  speed 
over  a  heavy  corru- 
gated leather  cush- 
ion belt.  Without 
a  mechanical  hold- 
ing device  or  power 
feed  attachment, 
the  work  is  held  by 
hand,  yet  the  pos- 
sible rate  of  pro- 
duction is  said  to 
be  very  satisfac- 
tory, and  the  finish 
produced  on  the 
work  is  of  a  supe- 
rior nature.  With 
a  mechanical  hold- 
ing device  and 
power  feed  attach- 
ment the  machine 
becomes  automatic 
in  operation  and 
the  production  is 
limited  only  by  the 
ability  of  the  oper- 
ator to  handle  the 
work.  Skilled  labor 
is  not  necessary  for 
the  operation  of 
these  machines. 

The  type  A  ma- 
chine is  built  up  on 
a  heavy  cast-iron 
column  providing 
the  necessary  rigid- 
ity for  a  h  i  g  h- 
speed  machine. 
Steel  ways  are  at- 
tached to  the  column,  and  the  sliding  frames  in  which  the 
idler  pulleys  operate  travel  on  these  ways.  The  main 
pulley  rests  in  suitable  boxes  in  the  lower  part  of  the  main 
column  and  the  driving  pulley  is  attached  to  the  other  end 
of  the  shaft.  The  cushion  belt  is  run  over  the  main  pulley 
and  the  idler  next  above  it,  traveling  at  a  speed  of  7000 
feet  per  minute.  The  cloth  abrasive  finishing  belt  is  placed 
over  the  cushion  belt,  running  from  the  main  pulley  to 
another  idler  pulley  operating  in  the  frame  on  top  of  the 
machine.  These  idler  pulley  frames  in  both  cases  are 
governed  by  weighted  levers,  having  a  fulcrum  journaled 
wheel  and  steel  pinion  connection  with  a  steel  rack  attached 
to  the  frame.  The  weighted  levers  should  be  in  a  horizontal 
position  when  the  machine  is  in  operation  and  to  bring  the 
levers  to  this  position  a  spring  is  provided  holding  the 
pinions  in  engagement  with  the  rack.  By  pulling  the  ful- 
crum against  the  action  of  this  spring,  the  pinion  will 
become  disengaged  and  the  lever  may  be  moved  to  any 
desired    position,    the    spring  restoring   the    engagement    be- 


Vertical    Abrasive     Belt    Finishing     Machine 
built   by   the   Blevney   Machine   Co. 
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tween  pinion  and  rack.  The  alignment  of  the  two  belts 
may  be  controlled  by  means  of  handwheels  operating  on  the 
idler  pulley  bo  wheels  serving  to  tilt   the  pulleys  BO 

thai  the  position  of  the  belta  may  be  changed  as  desired. 

A  suitable  stock  resl  is  provided  for  holding  the  stock  and 
for  the  application  of  fixtures  and  attachments.  A  spring 
platen  or  pressure  bar  is  applied  back  of  the  cushion  and 
finishing  belts.  The  action  of  this  pressure  platen  is  run 
trolled  by  a  tool  treadle  and  stops  are  furnished  to  limit  the 
forward  and  return  movement  >f  this  platen.  The  face  of 
the  platen  is  made  to  suit  the  work  to  he  finished.  Thus,  for 
plain  tlai  work  the  platen  has  a  plain  face.  For  finishing 
tubes  or  round  pieces,  parallel  strips  are  placed  at  the  top 
ami  bottom  of  the  platen,  causing  the  belt  to  curve  around 
the  circumference  of  the  stock  that  is  being  finished.  In  this 
way    the    belt    adapts    itself    to    the    contour    of    the    work 

and  produces  the 
desired  finish. 
Where  desired,  the 
platen  may  be  made 
sectional  at  a  slight 
additional  cost,  or 
special  rotating 
platens  with  yield- 
ing centers  can  be 
furnished. 

The  new  power 
feed  mechanism  ap- 
plied to  this  ma- 
chine merits  special 
consideration.  The 
feed-roll  is  mounted 
on  a  stud  giving  it 
a  swivel  action.  It 
also  has  a  provision 
for  tilting  and 
when  tilted  to  the 
left,  feeds  forward; 
to  the  right,  feeds 
reverse;  when  in  a 
level  position  the 
feed  is  neutral  or 
there  is  no  feed  at 
all.  These  provi- 
sions adapt  the 
machine  for  per- 
forming a  variety 
of  finishing  opera- 
tions which  would 
be  very  difficult  of 


a  recent   addition  to  the  line  of  abrasive  belt  finishing 
chines  manufactured  by  the  Jilevney  .Machine  '  fleld, 

Mass. 


Fig:.    1.      "Testall' 


Machine   built   by   Charles 
Eisler 


EISLER  "TESTALL" 

For  use  in  rapidly  and  accurately  testing  the  concentricity 
Of  various  types  ni  gears  and  similar  work,  the  uniformity 
Of  the  distance  between  a  rack  and  pinion,  the  accuracy  of 
the  throw  of  cams,  and  lor  a  great  variety  of  similar  pur- 
poses, Charles  Eisler,  ::•;  Watseasing  Ave.,  Bloomfleld,  N.  .1 
has  recently  placed  on  the  market  a  machine  known  as  the 
"Testall."  This  machine  is  shown  in  Fig.  1,  and  Figs.  2  and- 
:!  show  various  applications  from  which  a  good  idea  will  he 
obtained  of  the  different  purposes  for  which  a  machine  of 
this  kind  can  be  employed.  Attention  is  called  to  the  fact 
that  this  testing  equipment  has  been  especially  developed 
for  use  in  determining  the  accuracy  of  production  work,  and 
on  this  account  the  design  has  been  worked  out  in  such  a 
way  that  successive  pieces  of  duplicate  dimensions  may  be 
set  up  and  the  accuracy  of  their  dimensions  ascertained  with 
a   minimum  expenditure  of  time. 

The  Eisler  "Testall"  was  originally  developed  for  use  in 
determining  the  accuracy  of  center  distances  for  different 
types  of  gears  and  similar  classes  of  work.  From  Fig.  1  it 
will  be  seen  that  a  stand  is  provided  which  holds  the  ma- 
chine at  a  convenient  height  from  the  floor  so  that  the 
setting  up  and  testing  may  be  conveniently  accomplished. 
A  drawer  is  provided  under  the  stand  in  which  wrenches, 
mandrels,  and  attachments  can  he  kept  when  not  in  use 
Experienced  mechanics  will  at  once  see  the  possibility  of 
employing  this  machine  for  various  other  purposes  beside 
testing  those  products  which  have  been  specifically  men- 
tioned; in  addition,  a  machine  of  this  type  may  be  advan- 
tageously employed  for  laying  out  work. 

At  the  base  of  the  machine  there  will  be  seen  three  t 
of  mandrels  lying  between  the  spanner  wrenches  and  the 
auxiliary  supporting  fixture.  These  mandrels  are  accurately 
ground,  and  the  user  of  the  machine  provides  bushings  of 
the  proper  sizes  for  the  work  which  he  has  to  support. 
these  bushings  being  ground  to  the  mandrel  diameter  on 
the  inside,  while  the  outside  diameter  is  ground  to  fit  the 
bore  of  the  work.  It  will  be  apparent  from  the  illustrations 
Figs.  2  and  3  that  in  all  cases  the  supporting  fixtures  do 
not  have  to  be  changed  in  removing  one  piece  of  work  and. 
substituting  the  next  similar  part  to  be  tested.  This  feature 
of  keeping  the  supports  fixed  and  simply  withdrawing  tin 
mandrel  or  other  member  of  like  nature,  when  (hanging  the 
work,  is  the  means  of  adding  greatly  to  the  rapidity  with 
which    tests   can   be   made.     Various   wearing   parts   of   this 


attainment  otherwise,  such  as  the  finish- 
ing of  tap  shanks  which  are  dropped  into 
place  with  the  feed-roll  neutral,  finished, 
and  then,  with  the  roll  reversed,  fed  out 
of  the  machine  into  a  receptacle  in  which 
they  are  taken  away. 

A  quick-change  platen  is  another  new 
feature  of  the  machine.  The  adjustment 
on  this  pressure  platen  may  be  quickly 
changed  by  a  hand  nut  conveniently  lo- 
cated for  the  purpose.  The  platen  plate 
is  also  quickly  removable  and  no  tools 
are  required  for  the  change.  It  is  simply 
lifted  from  its  socket  and  substituted 
with  a  duplicate  of  the  required  form. 
All  work  finished  by  the  Blevney  two-belt 
system  may  be  held  stationary  or  fed 
past  the  belts  while  the  belts  are  brought 
to  the  work  with  a  predetermined  pres- 
sure. The  power  feed  attachment  will 
accommodate  round  stock  from  ',  Inch 
to  2  inches  in  diameter,  or  larger  if  made 
special.  The  capacity  for  hand  work  is 
anything  within  range  of  the  belt  and  the 
holding  ability   of   the   operator.     This   is 


Fig.    2.     Some    Classes    ol"    Work    tested    on    the    Eisler    "Testall"  Machine    shown    in    Fig-.    1 
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Fig.   3.     Other  Classes  of  Work  testod  on  the   Eisler   "Testall"   Machine 

equipment  are  made  of  tool  steel,  hardened  and  ground,  and 
the  bed  of  the  machine  is  carefully  scraped  to  insure 
accuracy. 

The  Eisler  "Testall"  is  made  in  two  sizes  known  as  Nos. 
1  and  2.  The  No.  1  equipment  is  adapted  for  use  on  medium- 
sized  work,  and  it  is  furnished  with  the  complete  equipment 
shown  in  Fig.  1.  The  floor  space  occupied  is  16  by  22 
inches;  total  height,  44  inches;  size  of  table,  7%  by  17% 
inches;  and  weight,  160  pounds.  The  No.  2  machine 
is  suitable  for  testing  work  of  double  the  size  that  can  be 
set  up  on  the  No.  1  "Testall."  A  B.  C.  Ames  dial  indicator  is 
part  of  the  regular  equipment  of  each  of  these  outfits. 


Plain  Milling  Machine:  Kempsmith  Mfg.  Co.,  Milwaukee, 
Wis.  A  No.  4  knee  type  milling  machine  which  is  known 
as  the  "Maximiller."  It  is  a  plain,  horizontal,  all-geared  ma- 
chine which  is  designed  to  provide  for  rapidly  handling  any 
class  of  work  coming  within  the  range  of  a  machine  of 
this  size. 

Portable  Arc  Welding  Machine:  Lincoln  Electric  Co., 
Cleveland,  Ohio.  A  portable  arc  welding  machine  in  which 
a  gasoline  engine  is  provided  to  drive  the  electric  generator. 
This  equipment  was  especially  designed  for  use  in  ship- 
building plants,  but  it  is  also  well  adapted  for  such  work 
as  the  construction  of  oil-pipe  lines  and   similar  purposes. 

Centering  Machine:  Middletown  Firearms  &  Specialty 
Co.,  Inc.,  Middletown,  Conn.  A  machine  which  is  adapted 
for  the  performance  of  centering  operations  on  either  roUnd, 
square,  or  octagonal  shaped  stock.  It  is  claimed  that  the 
machine  will  center  within  0.001  inch  of  the  true  center  of 
the  work.  Two  speeds  are  provided  which  are  suitable  for 
use  when  the  machine  is  working  on  hard  and  soft  material. 

Shell  Boring  Lathe:  A.  R.  Williams  Machinery  &  Supply 
Corporation,  Fidelity  Bldg.,  Buffalo,  N.  Y.  A  machine  known 
as  the  "Galloway"  shell  boring  lathe  which  is  especially 
adapted  for  machining  155-millimeter  and  6-inch  shells.  The 
bed  is  made  of  cast  iron  and  provided  with  cross  ribs.  The 
head  spindle  has  a  capacity  for  taking  shells  up  to  6  inches 
in  diameter,  and  the  work  is  held  by  a  draw-collet  equip- 
ment.    The  machine  swings  32  inches  over  the  bed. 

Burnishing  Cones:  Abbott  Ball  Co.,  Elmwood,  Hartford, 
Conn.  A  new  style  of  burnishing  material  known  as  "burn- 
ishing cones,"  which  are  intended  for  use  in  tumbling  bar- 
rels to  provide  for  getting  into  small  crevices  on  the  work. 
The  form  of  these  cones  consists  of  two  conical  points  with 
the  bases  of  the  cones  in  contact  and  a  sharp-edged  rib 
running  around  the  equator.  Thus  there  are  two  points  and 
the  edge,  all  of  which  are  effective  in  reaching  relatively 
inaccessible  points  on  the  work. 

Precision  Grinding  Machine:  William  0.  Barnes,  Leo- 
minster, Mass.     A  No.  78  precision   grinding  machine  which 


is  especially  adapted  tor  grinding  compll* 
cated  gang  mining  cutters.  The  machine 
may  be  used  for  this  purpose  regardless 
of  whether  the  cutters  have  straight 
plral,  radial)  or  under  cul  teel  h,  The 
entire  gang  may  be  completely  ground 
at  a  Blngle  setting,  and  exaotlj  the  proper 
clearance  Is  provided  on  all  ol  the  side 
teeth,  as  well  as  those  teeth  situated  on 
the  periphery  of  I  he  cul  ters. 

Milling  Vise:     Bdlund   Machinery   <'o., 
Cortland,  N.   v.     A   vise  fitted  with  side 

bars     which     carry     the    clamping    strain. 

The  manufacturers  claim  thai  this  con- 
struction enables  the  stationary  jaw  to 
remain  square  witii  other  members  of  the 
vise,  regardless  of  how  much  pressure  is 
applied  on  the  screw.  A  cam  provides 
for  moving  the  sliding  jaw  away  from 
the  work  when  the  bars  are  raised  and 
for  advancing  this  jaw  toward  the  work 
when  the  bars  are  lowered.  Final  clamp- 
ing is  accomplished  by  the  screw. 

Sensitive      Drilling      Machine:      Edlund 
Machinery  Co.,  Inc.,   Cortland,  N.   Y.     A 
high-duty    sensitive    drilling    machine    in 
which  the  frame  is  of  one-piece  construc- 
tion, with  an  inverted   U-shaped  casting, 
connected  by  a  tie-rod  at  the  lower  ends, 
to  support  the  spindle.    This  machine  has 
a  clearance  of  21  inches  from  the  table 
to  the  spindle  and  it  drills  to  the  center 
of  an  18-inch  circle.     Owing  to  its  rigid  construction,  it  is 
stated  that  this  machine  operates  with  very  little  trouble 
from  breaking  small  drills. 

Lapping  Machine:  B.  L.  Schmidt  Co.,  Davenport,  Iowa. 
This  outfit  was  especially  designed  and  built  for  use  in 
lapping  the  tappet  arms  of  gasoline  engines,  but  it  may  be 
adapted  for  many  similar  classes  of  work.  There  are  twelve 
spindles  which  are  automatically  raised  and  lowered  by 
cams  and  as  the  spindles  rotate,  the  fixtures  which  have 
a  reciprocating  movement,  receive  the  tappets  which  are 
loaded  while  the  machine  is  running.  Four  of  the  fixtures 
are  loaded  while  the  other  eight  are  in  operation. 

Time  Recorder:  Sinograph  Co.,  Inc.,  412  Eighth  Ave.,  New 
York  City.  An  autographic  recording  device  which  is  suit- 
able for  use  in  shops  or  offices  where  the  number  of  persons 
for  each  recorder  does  not  exceed  fifty.  The  person  register- 
ing signs  his  name  through  a  small  window  at  the  front 
of  the  instrument,  which  is  nominally  closed  by  a  metallic 
frame  containing  a  celluloid  window  that  shows  the  name 
of  the  last  person  who  signs  the  record.  The  paper  is 
then  moved  by  turning  a  knob  at  the  side  of  the  machine. 

Sand  Blast  for  Shells:  Pangborn  Corporation,  Hagers- 
town,  Md.  An  automatic  shell  cleaning  equipment  which  is 
adapted  for  the  continuous  sand-blasting  of  155-millimeter 
shells.  There  are  four  rotating  chucks  in  the  cabinet  which 
revolve  at  slow  speed  on  dustproof  bearings.  A  direct  high- 
pressure  sand-blast  machine  with  two  lines  of  hose  feeds 
two  nozzles  that  are  so  located  as  to  project  within  the  shell 
openings  of  alternate  shells,  so  that  two  are  cleaned  while 
the  other  two  chucks  are  being  unloaded  and  provided  with 
fresh  work. 

Safety  First  Crane  Panel:  Cutler-Hammer  Mfg.  Co.,  Mil- 
waukee, Wis.  In  order  to  provide  as  far  as  possible  for 
the  safety  of  operators,  this  company  has  developed  an 
apparatus  panel  for  cranes  which  is  provided  with  special 
safeguards.  This  equipment  is  designed  for  use  with  either 
direct  or  alternating-current  motors,  ranging  in  sizes  from 
50  to  400  horsepower,  where  manually,  operated  controllers 
are  employed.  The  panel  takes  the  place  of  various  circuit 
breakers,  knife  switches,  fuses,  etc.,  mounted  on  an  open 
switchboard  in  the  crane  cab. 

Planetary  Thread  Milling  Machine:  Hall  Gas  Engine  Co., 
Bridesburg,  Philadelphia,  Pa.  A  planetary  thread  milling 
machine  which  is  especially  adapted  for  the  performance 
of  those  threading  operations  which  are  involved  in  the 
production  of  various  types  of  shrapnel  and  high-explosive 
shells.  As  its  name  implies  the  milling  cutter  on  this  ma- 
chine moves  around  inside  of  the  work  which  is  held 
stationary  at  all  times.  The  claim  made  for  this  system  of 
thread  milling  is  that  it  provides  for  cutting  more  accurate 
threads  and  also  enables  the  work  to  be  done  at  higher 
speed. 

*     *     * 

The  government  plans  call  for  an  addition  to  the  daily 
output  of  approximately  80,000  75-millimeter,  35,000  155-mil- 
limeter, and  1500  240-millimeter  high-explosive  shells;  also, 
for  the  erection  of  a  plant  that  will  produce  daily  5000  155- 
millimeter  shrapnel  shells. 
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COOPERATION   BETWEEN   A.  S.  M.  E.  AND 
WAR  INDUSTRIES  BOARD 

Prior  to  the  establishment  of  the  regional  organization  of 
the  War  Industries  Board,  the  American  Society  of  Mechan- 
ical Engineers  established  its  War  Industries  Readjustment 
Committee,  the  purpose  of  which  is  to  aid  manufacturers 
throughout  the  country  in  keeping  their  plants  busy  on  war 
work,  especially  in  cases  where  non-essential  industries  have 
been  either  partially  or  totally  closed  down  by  war  conditions. 
These  plants  should  be  employed,  and  the  committee  ap- 
pointed by  the  society  intends  to  aid  in  this  work  by  securing 
for  these  manufacturers  information  relating  to  direct  gov- 
ernment contracts  or  subcontracts  from  other  manufacturers. 

When  Charles  A.  Otis  assumed  the  work  of  the  Resources 
and  Conversion  Section  of  the  War  Industries  Board  he  pro- 
ceeded to  organize  all  the  industries  of  the  country  in  a  man- 
ner that  will  accomplish  the  same  end  as  that  aimed  at  by 
the  society's  War  Industries  Readjustment  Committee.  There 
has  been  established  in  each  of  the  twenty  regions  into  which 
the  country  has  been  divided  a  great  organization  cooperating 
with  the  regional  advisor.  This  organization  is  called  the 
War  Resources  Committee.  This  committee  is  organizing 
each  of  the  trades  in  its  region  by  establishing  committees  of 
manufacturers  representing  the  various  trades.  The  society's 
committee,  therefore,  offered  to  cooperate  with  the  regional 
advisors  appointed  by  Mr.  Otis. 

The  president  of  the  American  Society  of  Mechanical  En- 
gineers, Charles  T.  Main,  has  appointed  a  regional  repre- 
sentative of  the  society  in  each  of  the  twenty  regions  to 
cooperate  in  every  possible  way  with  the  regional  advisor 
appointed  by  Mr.  Otis,  and  with  the  several  War  Industries 
Committees.  The  representatives  of  the  American  Society 
of  Mechanical  Engineers  are  particularly  well  equipped  to 
take  care  of  engineering  investigations,  surveys  of  plants 
and  similar  propositions  which  require  engineering  knowl- 
edge. The  society's  War  Industries  Readjustment  Commit- 
tee immediately  upon  the  formation  of  the  regional  advisory 
system  proceeded  to  turn  over  to  the  several  regional  advisors 
such  correspondence  and  information  as  had  been  previously 
collected,  and  the  society's  committee  now  serves  in  a  na- 
tional capacity  only  as  a  clearing  house  of  information  for 
its  regional  representatives,  so  that  they  may  be  fully  advised 
of  the  best  methods  that  have  been  devised  in  other  regions 
for  cooperation  between  the  society  and  the  War  Industries 
Board. 

The  society's  War  Industries  Readjustment  Committee 
which  consists  of  G.  K.  Parsons,  president,  G.  K.  Parsons 
Corporation;  Frederick  A.  Scheffler,  sales  engineer,  Babcock 
&  Wilcox  Co.;  and  Erik  Oberg,  editor  of  Machinery,  has 
offices  at  29  Pine  St.,  New  York  City,  at  the  place  of  business 
of  its  chairman,  G.  K.  Parsons,  to  whom  all  mail  should  be 
addressed.  Manufacturers  who  are  in  a  position  to  take  on 
work  necessary  to  the  conduct  of  the  war  should  communi- 
cate with  Mr.  Parsons  and  should  indicate  the  specific  kind 
of  article  that  they  would  be  capable  of  manufacturing  with 
their  present  facilities.  As  the  Government  is  discouraging 
all  new  building  construction  at  the  present  time,  no  one 
should  figure  on  contracts  that  would  require  additions  to 
present  facilities  as  far  as  buildings  are  concerned;  but  a 
limited  amount  of  machine  tools  might  be  added  to  the 
present  equipment  in  order  to  manufacture  any  one  line  of 
articles.  It  is  suggested  that  manufacturers  themselves 
select  the  kind  of  articles  that  their  shop  is  fitted  to  handle 
and  then  write  to  Mr.  Parsons,  stating  definitely  what  they 
can  do.  This  information  will  then  be  forwarded  to  the 
respective  regional  advisors  with  such  recommendations  as 
the  engineering  committee  deems  advisable. 

In  order  to  indicate  the  kind  of  work  that  the  committee 
has  already  accomplished,  mention  may  be  made  of  the  fol- 
lowing investigations  that  have  been  carried  on  in  regional 
organization  No.  3,  which  includes  New  York  City  and 
the  metropolitan  district  of  New  Jersey  and  New  York: 

1.  To  determine  whether  a  certain  corporation  produces  a 
product   essential    in    character   and   to    investigate    into    its 


probable  future  requirements,  in  order  to  determine  whether 

an  increase  in   the  capital  stock   is   warranted. 

2.  To  determine  the  fitness  of  certain  plants  for  the  manu- 
facture of  products  which  had  never  been  manufactured  there 
before,  and  the  ability  of  the  management  to  make  the  specific 
articles  that  the  Government  would  require  to  have  made. 

3.  To  study  various  industries  to  determine  what  kind  ol 
essential  work  they  would  be  best  adapted  to  do. 

4.  To  determine,  in  the  case  of  new  building  projects, 
whether  the  buildings  are  essential  to  the  conduct  of  the 
industries  during  the  period  of  the  war,  and  whether  the 
construction  is  such  as  to  use  the  smallest  amount  of  steel 
possible  for  the  requirements  of  the  building. 

Below  is  given  a  complete  list  of  the  regional  advisors  of 
the  War  Industries  Board  and  of  the  regional  representatives 
of  the  American  Society  of  Mechanical    I  War   In- 

dustries Readjustment  Committee: 

American  Society  of  Mechanical  Engineers'  Regional  Represent- 
atives of  its  War  Industries  Readjustment;Committee 

Boston    A.  C.  Ashton,  33  Columbus  Ave., 

Somerville,  Mass. 
Bridgeport    ....  Harry  E.  Harris,  Post  Office  Box  852 
New  York  City.  .G.  K.  Parsons,  29  Pine  St. 
Philadelphia  .  . .  C.  N.  Lauer,  care  of  Day  &  Zimmerman 

Pittsburg J.  M.  Graves,  435  Sixth  Ave. 

Rochester    Ivar  Lundgaard,  208  Culver  Road 

Cleveland P.  H.  Vose,  3203  Whitehorne  Road, 

Euclid   Heights 

Detroit E.  J.  Burdick,  511  Seminole  Ave 

Chicago    A.  D.  Bailey,  21  Elmwood  Ave.,  LaGrange,  111. 

Cincinnati Fred  A.  Geier,  2301  Grandview  Ave., 

E.  W.  H. 

Baltimore    William  W.  Varney,  710  N.  Carey  St. 

Atlanta    Robert  Gregg,  960  Ponce  de  Leon 

Birmingham  .  .  .  W.  P.  Caine,  care  of  Tenn.  Coal,  Iron  &  R.  R. 

Co.,  Ensley,  Alabama 
Kansas  City....  J.  L.  Harrington,  Rockhill  Manor 

St.  Louis R.  L.  Radcliffe,  701  Laclede  Gas  Bldg. 

Milwaukee    W.  M.  White,  747  Summit  Ave. 

Dallas A.  C.  Scott,  Scott  Engineering  Co. 

San  Francisco.  .  B.  F.  Raber,  2027  Delaware  St.,  Berkeley.  Cal, 

Seattle    R.  M.  Dyer,  Puget  Sound  Bridge  & 

Dredging  Co. 
St.  Paul Oliver  Crosby,  63  S.  Robert  St. 

War  Industries  Board's  Regional  Advisors 

Boston    Stuart  W.  Webb,  care  of  Chamber  of 

Commerce 
Bridgeport    . . .  .  B.  D.  Pierce,  Jr.,  First  Bridgeport  Nat'l 

Bank  Bldg. 

New  York William  F.  Morgan,  Merchants  Association 

of  New  York 
Philadelphia  .  .  .  Ernest  T.  Trigg,   1228  Widener  Bldg. 

Pittsburg George  S.  Oliver,  Chamber  of  Commerce 

Rochester    E.  A.  Fletcher,  Chamber  of  Commerce 

Cleveland W.  B.  McAllister,  Chamber  of  Commerce 

Detroit Allan  A.  Templeton,  Detroit  Board  of 

Commerce 

Chicago    D.  E.  Felt,  29  S.  LaSalle  St. 

Cincinnati     Edwin  C.  Gibbs,  31  E.  Fourth  St. 

Baltimore    S.   F.   Shavannes,   Merchants  & 

Manufacturers  Association 

Atlanta    Edward  H.  Inman,  Chamber  of  Commerce 

Birmingham  .  .  .  T.  H.  Aldrich,  322  Brown-Marx  Bldg. 
Kansas  City.  ...  Franklin  D.  Crabbs,  Tenth  and  Central 

St.  Louis Jackson  Johnson,  510  Locust  St. 

St.  Paul D.  R.  Cotton,  1414  Pioneer  Bldg. 

Milwaukee    August  H.  Vogel.  4th  Floor.  City  Hall 

Dallas Louis  Lipsitz,  407-9  Southland  Life  Bldg. 

San  Francisco. .  Frederick  J.  Koster,  Chamber  of  Commerce 

Seattle    Herbert  Witherspoon.  Chamber  of  Commerce 

*  *  * 
Tests  have  recently  been  made  by  the  Vulcan  Soot  Cleaner 
Co.  to  letermine  the  strength  of  iron  and  steel  at  high  tem- 
peratures. The  results  show  that  as  the  temperature  is 
increased,  steel,  wrought  iron,  and  cast  iron  grow  stronger 
up  to  a  certain  point.  The  maximum  strength  of  wrought 
iron  is  reached  at  450  degrees  F.  and  the  corresponding 
temperature  for  steel  is  525  degrees  F.  With  further  in- 
crease in  temperature,  both  the  ultimate  and  elastic  strength 
decreases  rapidly.  At  1000  degrees  F.,  the  strength  of 
wrought  iron  is  seriously  diminished  and  steel  has  no  elastic 
strength.  The  diminution  of  the  strength  of  cast  iron  on  the 
other  hand,  is  much  less  in  the  same  temperature  range. 
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Brown®  Sharpe 


=* 


Nose  of  Spindle 
Free  From  Projecting  Parts 


No  Screws, 

Plates  or 

Loose  Parts 


POSITIVE 


Your  attention  is  called 
to  the  clutch  method  of 
driving  arbors,  collets 
and  face  milling  cut- 
ters. Diagrams  show 
how  a  positive,  steady 
drive  is  assured. 


Method    of    drive    as    applied    to    face 
milling  cutters. 


Cut  shows  relation  of  slot  in  cutter       Cut    shows    how    cutter    driver    fits 
to     recess     in     spindle.       Cut     also       slot  in  cutter  and  recess  in  spindle, 
shows    cutter    driver    and    drawing- 
in   bolt. 

Only  a  Drawing -in  Bolt  and  Cutter  Driver 
Required  to  Hold  and  Drive 
Face  Milling  Cutters 

Cutter  is  centred  by  hardened  taper-nose  of  spindle,  cutter 
driver  fitting  into  slot  in  cutter  and  recess  in  spindle  and 
held  in  place  by  drawing-in  bolt. 


Send  Today 
For  New  Book  on 

Brown  &  Sharpe 
Milling   Machines 

explaining  the  taper-nose  spin- 
dle feature  in  detail  and  the 
many  other  interesting  details 
which  you  should  know  about 
these  productive,  easy-to-operate 
milling  machines. 


REPRESENTATIVES  IN  U.  S.  A. 
BALTIMORE,    MD.,  Carey  Machinery  &   Supply 

Co. 
CINCINNATI,    O.,    INDIANAPOLIS,    IND.,    The 

E.  A.  Kinsey  Co. 

SAN   FRANCISCO,  CAL,  Pacific  Tool  &  Supply 
Co. 

CLEVELAND,     O.,     DETROIT,     MICH,     Strong, 
Carlisle  &  Hammond  Co. 

ST.    LOUIS,    MO.,  Colcord-Wright  Machinery  & 
Supply  Co. 

SEATTLE,    WASH.,    Ferine   Machinery   Co. 

PORTLAND,    ORE.,   Portland  Machinery  Co. 


Brown  &  Sharpe  \ 


PROVIDENCE, 


Pmi  Anpi  d^.a  A2?'     Ti-o-  626-630  Washington  Blvd. 
Stt-T^SF.bPi"^'  PA-'  1103-H05  Liberty  Bldg. 
PITTSBURGH,  PA.,  2538  Henry  W.  Oliver  BGilding. 

Brown  &  Sharpe  of  New  York.  Inc. 

SE^L?!^     NEW  YORK  CITY'  20  Vesey  St. 
c-j£a  Jt.STER'  415  Chamber  of  Commerce  Bldg. 
SYRACUSE,  Room  419  University  Block. 
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faper-nose  Spindle 


Only  a  Drawing-in  Bolt 
Required  to  Hold 

Arbors  and  Collets 


STEADY  DRIVE 

The  spindles  of 

Brown  &  Sharpe 
Milling  Machines 

are  of  crucible  steel 
hardened  and  ground 
on  the  front  end,  in- 
cluding the  front 
bearing. 

Nose  of  spindle  is* 
tapered  and  has  re- 
cess in  end  to  receive 
clutch  on  arbors  and 
collets  and  cutter 
driver  used  with  face 
milling  cutters. 

Arbors  and  col- 
lets are  held  se- 
curely in  place  by 
drawing-in  bolt. 
Same  drawing- 
in  bolt  is  used 
for  holding  cut- 
ter drivers. 


<1fg.  Co. 

I.  I.,  U.  S.  A. 

REPRESENTATIVES    IN    CANADA: 

Canadian         Fairbanks-Morse  Co.,         Ltd., 

TORONTO,        MONTREAL,  WINNIPEG, 

CALGARY,       VANCOUVER,  ST.       JOHN, 
SASKATOON. 


Arbors     and     Collets     are     clutch     driven.     Note 
clutches. 


Method    of    drive    as    applied    to    arbors.     Collets 
are  driven   In   the  same   manner. 
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ENEMY  PATENTS,  TRADEMARKS,  AND 
DESIGNS 

The  Ain-n  Property  Custodian  requests  thai  any  Informa- 
tion reader!  Of  MAOHiMin  may  possess  regarding  enemy 
InterestB     in     any     patents,     trademarks,    copyrights,     prints, 

labels,  or  designs  be  forwarded  Immediately  to  Francis  P, 
Qarvan,  director  of  tin-  Bureau  or  investigation,  Alien  Prop 
eriy  Custodian's  Office,  Washington,  1).  C,  even  if  the  in- 
formation is  based  on  a  rumor.  Oftentimes  a  clue  to  im- 
portant enemy  interests  is  obtained  in  this  way.  Under  the 
Trading  with  the  Knemy  Act,  Hie  following  persons  must 
report  to  the  office  of  the  Alien  Property  Custodian:  All 
persons  who  are  in  any  manner  interested  in  the  use  of  or 
operation  of  any  enemy-owned  patent,  trademark,  copyright, 
print,  label,  or  design,  including  joint  inventors,  where  one 
of  the  inventors  is  an  enemy  within  the  provisions  of  the 
"Trading  with  the  Enemy  Act";  assignees  of  an  undivided 
part  or  share  of  an  invention,  or  right  to  carry  on  a  process 
or  operate  under  a  trademark,  copyright,  print,  label,  or 
design  within  and  throughout  a  specified  portion  of  the 
United  States  when  such  patent  or  process  is  enemy-owned; 
mortgagees  and  licensees  of 

enemy-owned  patents,  trade-  ^T^^!!^^^^^^^^^^^! 
marks,  copyrights,  prints, 
labels,  or  licenses.  The  fore- 
going includes  guardians, 
executors,  and  adminis- 
trators. 


According  to  a  recent 
Commerce  report,  a  group 
of  Cuban  capitalists  inter- 
ested in  a  number  of  mining 
properties  in  the  Dominican 
Republic,  have  recently  or- 
ganized the  Perseverance 
Nickel  Co.  for  the  purpose  of 
mining  the  nickel  deposits 
of  the  Perseverancia  Mine 
situated  at  Sierra  Prieta 
nineteen  miles  northwest  of 
Santo  Domingo.  A  few 
miners  have  already  been 
brought  in  from  Cuba  and 
they  are  engaged  in  the 
preliminary  work  necessary 
before  mining  operations 
can  be  commenced.     Assays 

of  the  ore  have  shown   the       j^^^^^^^j^iZ^^^^^^^Z 
property     to     be     what     is 

known  as  a  "low-grade  mine."  This  means  it  must  be 
worked  on  a  large  scale  and  is  what  the  engineers  call  "a 
steam-shovel  proposition."  A  line  for  a  railroad  from  the 
mines  to  La  Piedra  on  the  Ozana  River,  has  been  located  and 
staked  out.-  The  distance  is  approximately  thirteen  miles 
and  the  maximum  grade  is  2  per  cent.  The  company  reports 
that  it  is  contemplating  the  erection  of  a  smelter,  but  as  it 
will  have  to  be  a  hydro-electric  plant,  the  problem  of  obtain- 
ing the  required  material  at  present  may  delay  this  work 
until  after  the  war.  However,  rapid  progress  is  being  made 
and  it  is  hoped  that  shipments  of  mineral  will  soon  be  made. 
*     *     * 

WHO  CAN  EQUAL  THIS? 

W.  T.  Emmes,  of  the  Boye  &  Emmes  Machine  Tool  Co., 
Cincinnati,  Ohio,  has  six  sons  in  his  country's  service,  and 
there  is  still  a  seventh  son  who,  his  mother  says,  is  ready 
when  the  Government  needs  him,  although  he  has  lost  the 
sight  of  one  eye  and  has  not  claimed  exemption  on  account 
of  that.  There  are  nine  sons  and  five  daughters  in  the 
Emmes  family,  and  if  there  is  any  other  family  in  the 
machine  tool  industry  that  has  as  splendid  a  record  we 
should  like  to  hear  from  it. 


What  Employers  Can  Do  in  the  Organiza- 
tion of  War  Savings  Societies 

It  is  a  generally  accepted  fact  that  the  employes  of  any 
company  who  have  been  encouraged  to  be  careful  in  their 
expenditures,  to  save  their  money  and  to  invest  it  judiciously 
do  better  work,  have  greater  pride  in  their  jobs,  and  greater 
loyalty  to  their  employers.  The  United  States  Government 
now  offers  employers  an  unusual  opportunity  for  the  sys- 
tematic organization  of  their  employes  for  THRIFT  through 
the  founding  of  War  Savings  Societies. 

Group  Saving  through  War  Savings  Societies  bolsters  up 
esprit  de  corps.  It  encourages  economy  in  personal  and 
company  expenditures.  It  develops  loyalty  to  company  and 
country.  The  organization  of  a  War  Savings  Society  among 
your  employes  will  be  a  direct  help  in  winning  the  war,  not 
only  because  it  helps  directly  in  Government  financing,  but 
also  because  it  releases  men,  money,  and  materials  for  essen- 
tial war  work  through  the  saving  on  non-essentials. 

Perhaps  you  have  not  thought  of  a  War  Savings  Society 
for  your  employes  in  just  this  way  before.  Why  not  or- 
ganize a  company  of  savers  among  your  employes  under 
your  leadership  and  turn  it  over  to  the  Government? 


RELATION   OF   GOOD   LIGHTING 
TO   SAFETY 

Since  the  Workmen'!  compensation  laws  have  been  enacted 
and  insurance  companies  have  assumed  the  employers'  lia- 
bility, the  iiccident  investigations  of  the  Insurance  companlei 
have  proved  that  many  accidents  previously  ascribed  to 
Parlous  causes  are  directly  due  to  Inadequate  lighting.  The 
public  is  familiar  with  the  plotted  charts  that,  show  the  in- 
crease of  the  accident  rate  with  the  decrease  in  Length  of 
the  daylight  working  day.  Such  charts  strongly  Indicate 
that  artificial  light  influences  the  safety  of  industrial 
workers,  but  they  do  not  prove  it.  The  insurance  companies, 
however,  have  gathered  the  evidence  in  a  manner  which 
leaves  no  room  for  doubt,  and  which  shows  that  poor  lighting 
has  been  directly  or  indirectly  the  cause  of  an  enormous 
amount  of  serious  and  fatal  casualties.  A  well-lighted  fac- 
tory is  given  preference  for  group  insurance,  whereas  a 
poorly  lighted  shop  is  penalized  from  2  to  5  per  cent  of 
the  premium,  insurance  being  issued  only  on  condition  that 
the  lighting  be  improved.  Insurance  companies  have,  with- 
out question,  an  indisputable  argument  for  better  lighting. 

As     an     illustration,     the 
^^^^^^^^^a^^^^^^L       state      of      Wisconsin      has, 

through  its  Industrial  Com- 
mission, accumulated  data 
from  which  it  is  estimated 
that  for  the  year  1915  suffi- 
cient time  was  lost  in  the 
factories  of  the  state 
through  industrial  accidents 
to  be  equivalent  to  6300 
workmen  being  unemployed 
for  a  whole  year.  The  sal- 
ary value  of  these  men  for 
that  time  was  $3,000,000. 
During  that  year,  workmen 
received  $1,000,000  in  com- 
pensation for  injuries.  If  it 
is  agreed  that  of  this  total 
loss,  amounting  to  $4,000,- 
000,  one-quarter — which  is  a 
conservative  estimate — can 
be  attributed  to  inferior 
lighting,  then  we  have  a  loss 
from  this  cause  of  $1,000,- 
000  a  year  in  one  state.  No 
more  convincing  illustration 
of  the  actual  value  of  proper 
^^^^^^^^^^^^^^^^       illumination  could  be  given, 

showing  insurance  compa- 
nies as  well  as  employers,  the  economical  advantage  of 
avoiding  accidents  by  the  provision  of  ample  light. 

M.  E. 


MUNITIONS  WORKERS  WANTED 

There  is  a  great  demand  for  workers  in  existing  munition 
plants.  Nathan  A.  Smyth,  assistant  director  general  of  the 
United  States  Employment  Service,  Washington,  D.  C,  has 
made  a  request  for  139,000  workers  for  munition  plants 
alone,  and  an  even  greater  number  is  required  for  the  army 
construction  projects.  These  men  can  be  obtained  only  from 
the  non-essential  industries,  and  it  is  necessary  that  in  all 
such  industries  men  be  released  for  government  work,  and 
women  be  trained  to  replace  the  men. 
*     *     * 

POSTPONEMENT  OF  THE  NATIONAL  MACHINE 
TOOL,  BUILDERS'  CONVENTION 

The  convention  of  the  National  Machine  Tool  Builders' 
Association  which  was  to  have  been  held  November  7  and  8 
at  the  Hotel  Astor,  New  York  City,  has  been  postponed  in- 
definitely on  account  of  the  epidemic  of  influenza. 
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Sensitive  Drilling  Machines— Profiling  Machines 


This  Trade -Mark  on  a  machine 
tool  means  that  it  is  a  LELAND- 
GIFFORD  product -and  all  that 
goes  with  that  name. 


Tapping  Attachments 


Multiple  Heads 


LELAND-GIFFORD    COMPANY 

WORCESTER,  MASSACHUSETTS,  U.  S.  A. 

BRANCH  OFFICES  :  DOMESTIC  AGENTS : 

"MPTXAT"    VOPK"  RflCTi^M  Swind  Machinery  Co.,  PHILADELPHIA 

rNCiVV        IUI\I\  -         DUO  1  Ul>  THp  W.  M.  PaHienn   Kiirmlv  Pn..    n.RVRI.ANn 

CHICAGO  -    -    -     DETROIT 


The  W.  M.  Pattison  Supply  Co..  CLEVELAND 
Somers,  Fitler  &  Todd,  PITTSBURGH 

F.  E.  Satterlee  Co.,  MINNEAPOLIS 


ilMIHIIH  II  llllllll  li  ll  lllllliniiii mi  inn | [iiniiiiiiiiii  mi  mi ii  ii  him  iiii  ii  ii  ii iiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiHiiiiimiiiiii illinium,,, 


November,  1918 


MACHINERY 


123 


fir'lllillllllllli iMMiiiiiMMiumiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiii ii.ii linn-  ■  i 


Complete  Interchangeability  of  Face  Mills 


Ask  for  the 
Complete  Catalog 


The  Cincinnati 
Milling   Machine 

Company 

Cincinnati  Ohio 


An  Important  Cincinnati 
Miller  Improvement 

We  designed  these  flanged  spindle  ends,  with 
hardened  keys,  for  our  large  size  High 
Power  Millers  and  then  adopted  them  for  all 
Cincinnati  Millers  of  High  Power  Design, 
Plain,  Universal  and  Vertical,  also  Cincin- 
nati Automatic  Millers.  These  spindle  ends 
are  all  of  the  same  size.  Hence  any  one  face 
mill  will  fit  all  of  the  22  different  sizes  of 
Cincinnati  Milling  Machines  shown  above. 

Now  for  further  advantages: 

Understand,  first,  the  cutter  is  slightly  counter- 
bored  to  fit  closely  over  the  spindle  end  for  cen- 
tering it  and  is  held  in  place  by  bolts. 

The  drive  is  entirely  through  the  hardened  keys 
which  are  fitted  to  and  form  part  of  the  spindle 
end. 

The  drive  is  powerful,  durable  and  positive.  And 
the  face  mills  are  easily  put  on  and,  even  after 
heavy  service,  easily  taken  off. 

Cutter  arbors  for  these  machines  have  a  similar 
flange  with  a  corresponding  keyway.  They  are 
driven  direct  by  the  same  keys  in  the  flanged  spin- 
dle end  that  are  used  for  driving  face  mills.  There 
is  no  intermediate  driving  collar. 


' 
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NEW  BOOK  ON  MEASURING  AND  GAGING 

Gages,  (jacino.  ami  l  nsi'i  (  i  ion.  By  Douglas  T.  Hamilton. 
295  pages,  C>  by  9  inches;  195  illustrations.  Published 
by  The  Industrial  Press,  140-148  Lafayette  St.,  New  York 
City.  Price,  $2.50. 
This  book  comprises  a  comprehensive  treatise  covering  the 
limit  system,  measuring  machines,  and  measuring  tools  and 
gages  for  originating  and  comparing  measurements  in  the 
manufacturing  and  inspection  departments,  including  means 
for  measuring  and  inspecting  screw  threads  and  gears.  In 
dealing  with  this  broad  subject,  the  principles  of  the  limit 
system  are  first  covered,  and  then  the  different  kinds  of 
measuring  machines  and  reference  and  working  gages  are 
illustrated  and  described.  Gages  of  many  different  types  are 
included — plug  and  ring  gages,  profile  gages,  indicating  gages, 
thread  gages,  and  devices  for  measuring  gears  of  different 
kinds.  The  hook  should,  therefore,  appeal  to  those  responsi- 
ble for  the  output  of  shops  manufacturing  on  the  interchange- 
able plan,  inspectors,  foremen,  designers  of  special  measuring 
tools,  toolmakers,  and  others  whose  duties  are  in  one  way  or 
another  connected  with  the  problems  of  interchangeable  man- 
ufacture, the  gages  used,  and  the  inspection  methods  required. 
This  book  is  of  especial  value  because  no  book  has  been 
published  in  the  past  dealing  exclusively  with  this  subject, 
nor  dealing  comprehensively  enough  with  it  to  meet  the 
requirements  at  the  present  time.  The  intensive  manufac- 
ture of  arms  and  ammunition  during  the  past  few  years  has 
also  more  than  ever  indicated  the  necessity  of  accurate  and 
reliable  means  of  gaging  and  inspection,  and  the  introduc- 
tion of  the  limit  system  has  changed  many  of  the  methods 
previously  in  vogue.  In  fact,  the  development  of  interchange- 
able manufacture  has  made  necessary  a  complete  revolution 
in  the  gaging  and  inspection  systems  employed  in  many  of 
the  mechanical  industries,  and  this  book  has  been  published 
with  a  view  to  covering  the  principles  and  the  practical 
application  of  the  limit  system  of  interchangeable  manu- 
facturing and  describing  the  principal  tools  and  gages  that 
are  employed  in  this  work  in  leading  manufacturing  estab- 
lishments in  the  country.  It  will,  therefore,  be  a  distinct 
addition  to  the  mechanical  library  of  men  engaged  in  this 
work. 

The  contents  of  the  book  are  divided  into  the  following 
seven  chapters:  Reference  Standards  and  Measuring  Ma- 
chines; Limits  and  Tolerances;  Reference,  Working,  and  In- 
spection Gages;  Profile  Gages;  Indicating  Gages;  Gaging  and 
Inspecting  Screw  Threads;  and  Gaging  and  Inspecting  Gears. 


EFFECT  OF  TITANIUM  IN  STEEL 

Titanium  is  one  of  the  metallic  chemical  elements  that 
has  been  successfully  used  to  improve  the  quality  of  steel. 
Titanium  combines  with  the  nitrogen  and  oxygen  contained 
in  molten  steel,  and  when  added  at  the  time  of  pouring  into 
the  ladle  causes  these  gases  to  pass  off  into  the  slag  as 
nitrides  and  oxides;  this  action  is  less  marked  with  open- 
hearth  steel,  but  basic  steel  is  known  to  have  been  improved 
in  this  way.  In  the  days  when  Bessemer  steel  was  more 
generally  used,  ferro-titanium  was  often  employed  to  improve 
the  strength  and  wearing  qualities  of  steel.  The  replacement 
of  the  silicon  in  iron  by  titanium  is  not  an  advantage.  How- 
ever, the  strength  and  abrasive  resistance  of  rail  steel  are 
remarkably  increased  by  adding  in  the  ladle  1.7  pound  of 
titanium  (as  an  iron  alloy)  per  ton  of  steel. 
*     *     * 

The  War  Service  Committee  of  the  Ball  Bearing  Industry 
and  the  Steel  Ball  Industry,  of  which  W.  M.  Nones,  1790 
Broadway,  New  York  City,  is  chairman,  announces  that  the 
Priorities  Division  of  the  War  Industries  Board,  in  circular 
No.  19,  dated  September  3,  1918,  has  placed  manufacturers  of 
ball  bearings  and  steel  balls  on  the  Preference  List  with  a 
rating  of  Class  B  3,  conditioned  upon  their  executing  and 
filing  pledges  of  cooperation  with  and  observance  of  the 
rules  of  the  Priorities  Division. 


PERSONALS 


E.  G.  Anderson,  sales  manager  of  the  American  Bronze 
Corporation,  Berwyn,  Pa.,  has  been  appointed  advertising 
manager. 

Jack  Weller,  for  some  time  with  L.  Weller  &  Sons,  has 
joined  the  New  York  sales  force  of  the  International  Oxygen 
Co.,  succeeding  Mr.  Barnitz. 

Phillips  Wesley  has  been  appointed  manager  in  charge  of 
the  oxy-hydrogen  plant  and  sales  office  of  the  International 
Oxygen  Co.  at  Pittsburg,  Pa. 

Horace  N.  Trumbull,  advertising  manager  of  the  S  K  F 
Ball  Bearing  Co.,  Hartford,  Conn.,  has  entered  the  Reserve 
Officers*  training  camp  at  New  Haven. 


KoiuuiT  Mawhon  has  recently  been  appointed  general  super- 
intendent and  production  manager  of  the  Mosler  Safe  Co., 
Ordnance  Department,   Hamilton,  Ohio. 

B.  H.  Trii,i>  has  been  appointed  district  manager  of  sales 
for  the  Pacific  coaBt  territory  of  the  Chicago  Pneumatic  Tool 
Co.  of  Massachusetts,  succeeding  M.  W.  Priseler. 

C.  D.  Morton  has  left  his  position  as  sales  engineer  for 
the  Page  Steel  &  Wire  Co.,  New  York  City,  to  become  a 
captain  in  the  General  Engineer  Depot,  United  States  of 
America,  at  Washington,  D.  C. 

G.  L.  Hanson  has  purchased  an  interest  in  the  Advance 
Machinery  Co.,  Van  Wert,  Ohio,  manufacturer  of  milling 
cutters,  reamers,  small  tools,  etc.,  and  has  become  manager 
of  the  concern.  Mr.  Hanson  has  had  wide  experience  in  this 
line. 

Geouoe  Quelcii,  one  of  the  staff  engineers  of  the  Interna- 
tional Oxygen  Co.,  115  Broadway,  New  York  City,  sailed  re- 
cently for  England  to  supervise  the  installation  of  a  480-cell 
plant  of  I.  O.  C.  unit  oxy-hydrogen  generators  for  the  British 
Admiralty. 

C.  H.  Baker,  formerly  auditor  of  the  Timken  Roller  Bear- 
ing Co.,  Canton,  Ohio,  has  been  appointed  assistant  to  Mat- 
thew C.  Dittmann,  general  manager  of  the  American  Bronze 
Corporation,  and  will  be  in  charge  of  the  financial  and  ac- 
counting departments. 

Matthew  C.  Dittmann,  vice-president  and  treasurer  of  the 
American  Bronze  Corporation,  Berwyn,  Pa.,  has  been  ap- 
pointed general  manager  at  a  recent  meeting  of  the  board 
of  directors.  Mr.  Dittmann  has  been  associated  with  the 
organization  for  nine  years. 

Frank  P.  Fahy,  consulting  magnetic  engineer,  Hudson 
Terminal,  New  York  City,  has  been  awarded  the  John  Scott 
legacy  medal  and  premium  by  the  city  of  Philadelphia, 
acting  on  the  recommendation  of  the  Franklin  Institute,  for 
the  deyelopment  of  the  Fahy  permeameter. 

Lloyd  H.  Atkinson  has  resigned  as  vice-president  of  the 
Air  Reduction  Co.,  Inc.,  120  Broadway,  New  York  City.  Mr. 
Atkinson  has  been  in  poor  health  for  some  time,  as  a  result 
of  overwork,  and  will  take  an  extended  vacation  before  en- 
gaging in  one  of  the  war  service  activities. 

E.  P.  Cooke  has  assumed  the  duties  of  sales  manager  of 
the  Fawcus  Machine  Co.  with  headquarters  at  the  Pittsburg 
office.  Mr.  Cooke  still  retains  his  interest  in  the  Armstrong 
Cooke  Steel  Co.  which  he  organized  after  leaving  his  engi- 
neering position  with  the  Corn  Products  Co.  of  Chicago. 

Frank  H.  Brown,  one  of  the  founders  of  the  Brown  & 
Zortman  Machinery  Co.,  Pittsburg,  Pa.,  and  more  recently 
with  the  Davis  Machine  Tool  Co.,  Rochester,  N.  Y.,  is  now 
sales  manager  with  the  Sherritt  &  Stoer  Co.,  Philadelphia, 
Pa.  Mr.  Brown  is  widely  known  in  the  machine  tool  in- 
dustry. 

Charles  E.  Goodnow,  formerly  assistant  sales  manager  of 
the  electrical  and  special  wire  department  of  the  American 
Steel  &  Wire  Co.,  and  more  recently  identified  with  building 
construction  work  in  Washington  and  Brooklyn  for  the 
Army  and  Navy,  is  now  with  the  Page  Steel  &  Wire  Co.,  30 
Church  St.,  New  York  City.  Mr.  Goodnow  will  have 
charge  of  the  sales  of  "Armco"  iron  welding  rods  and  "Cop- 
perweld"  electrical  wire. 

R.  E.  Carpenter,  sales  manager  for  the  past  fifteen  years 
of  the  Taft-Peirce  Mfg.  Co.,  Woonsocket,  R.  I.,  has  left  that 
company  to  become  Director  of  Service  with  the  Aluminum 
Castings  Co.,  Cleveland,  Ohio.  In  his  new  capacity,  Mr.  Car- 
penter will  reorganize  the  inspection  systems  at  the  various 
plants  owned  by  the  company,  and  will  install  new  systems 
of  foundry  inspection.  He  will  also  be  in  charge  of  the 
Aluminum  Castings  Co.'s  research  department  in  Cleveland. 

Robert  C.  Byler,  for  nearly  four  years  advertising  produc- 
tion man  for  the  S  K  F  Ball  Bearing  Co.,  Hartford,  Conn., 
has  been  appointed  advertising  manager  of  the  S  K  F  Admin- 
istrative Co.  of  New  York  City,  and  will  direct  the  advertis- 
ing of  the  S  K  F  Ball  Bearing  Co.  of  Hartford,  the  Hess- 
Bright  Mfg.  Co.  of  Philadelphia,  and  the  Atlas  Ball  Co.  of  the 
same  city,  all  of  which  are  controlled  by  the  S  K  F  Adminis- 
trative Co.  Until  arrangements  are  made  in  New  York  City, 
Mr.  Byler  will  remain  with  the  S  K  F  Ball  Bearing  Co.  of 
Hartford. 

John  W.  Watson,  president  of  the  American  Bronze  Cor- 
poration, Berwyn,  Pa.,  and  former  chairman  of  the  Pennsyl- 
vania section  of  the  Society  of  Automotive  Engineers,  has 
been  appointed  assistant  chief  of  the  Hispano-Suiza  section 
of  the  Bureau  of  Aircraft  Production.  In  the  absence  of  B.  D. 
Gray,  chief  of  the  Hispano  section,  Mr.  Watson  is  entirely 
responsible  for  the  administration  of  the  particular  section, 
which  includes  all  engineering,  production,  and  inspection 
activities  for  the  Government  in  connection  with  the  pro- 
duction of  Hispano-Suiza  engines.  Mr.  Watson  will  make 
his  headquarters  in  New  York  City. 
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Mechanical  Principles  Cannot  Be  Changed 

But  their  APPLICATION  may  be.   When  ONE  Mechanical 
Motion  can  be  made  to  DO  THE  WORK  OF  TWO 

or  MORE,  EVERYBODY  IS  BETTER  OFF 


And  this  is  one  of  the  Open  Secrets  of  the 

SIMPLICITY  EFFICIENCY 

ACCURACY  STRENGTH 

and  LONGEVITY 

OF  THE 

"PRECISION" 

fe  and  Milling  Machine 

It  is  Always  "ON  THE  JOB" 


Lucas  Machine  Tool  Co., 


NOW  AND 
ALWAYS  OFy 


Cleveland,  0.,U.S.A. 
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LEANDER  J.  HOOVER 

i.i  wmi.  .]  Hooves,  president  and  general  manager  of  tne 
Hoover  Bteel  Ball  Co.,  Ann  Arbor,  Mich.,  died  Beptember  28, 
after  a  tew  weeks-  [llnesa,  aged  forty-two  years.    Mr.  Hoover 

started  work  ;it  an  early  age  with  the  Cleveland  Machine 
Tool  Co.,  where  his  quickness  and  interest  in  the  tasks 
allotted  to  him  attracted  the  attention  of  John  J.  Grant,  one 

of  the  most  prom 
inent  men  in  the 
development  o  f 
the  American 
steel  ball  indus- 
try. Mr.  Hoover 
steadily  worked 
up  in  the  ball 
bearing  industry, 
and  became  asso- 
ciated with  the 
Grant  Ball  Co., 
Grant  Hoover  Co., 
Standard  Roller 
Bearing  Co.,  and 
Flanders  Mfg.  Co. 
In  1913,  he  found- 
ed the  Hoover 
Steel  Ball  Co. 
While  much  of 
Mr.  Hoover's  time 
was  devoted  to 
the  steel  ball  in- 
dustry, his  activ- 
ities in  other  lines 
covered  a  wide 
scope.  He  was 
vice-president  of 
the  Parker  Mfg. 
Co.,  president  of 
the  American 
Plug  Co.,  presi- 
dent of  the  King  Trailer  Co.,  president  of  the  Ever-Tite  Nut 
Corporation,  director  of  the  Heath  Carburetor  Co.,  vice-presi- 
dent of  the  Mulkey  Salt  Co.,  and  president  of  the  Forge 
Products  Corporation.  Mr.  Hoover  always  manifested  deep 
interest  in  the  welfare  of  his  employes.  His  widow  and  two 
daughters  survive  him. 

John  P.  Hopkins,  chairman  of  the  Board  of  Directors  of 
the  Independent  Pneumatic  Tool  Co.,  Chicago,  111.,  and  for- 
mer mayor  of  Chicago,  died  in  that  city  October  13,  aged 
sixty  years.  He  was  ill  only  a  few  days  and  died  from  heart 
trouble  superinduced  by  an  attack  of  Spanish  Influenza.  Mr. 
Hopkins  was  born  in  Buffalo,  N.  Y.,  in  1858.  He  went  to 
Chicago  in  1880  and  obtained  a  position  with  the  Pullman 
Palace  Car  Co.  as  a  machinist.  Later  he  went  into  business 
for  himself  as  a  partner  in  the  firm  of  Secord  &  Hopkins, 
at  Pullman,  111.  In  1905,  he  became  interested  in  the  Inde- 
pendent Pneumatic  Tool  Co.  He  was  one  of  the  original 
organizers  of  the  company  and  was  the  largest  stock-holder. 

Charles  Gustavus  Roebling,  president  of  the  John  A. 
Roebling's  Sons  Co.,  and  of  the  New  Jersey  Wire  Cloth  Co., 
of  Trenton,  N.  J.,  and  vice-president  of  the  John  A.  Roeb- 
ling's Sons  Co.,  New  York  City,  died  October  5  at  his  home  in 
Trenton,  aged  sixty-nine  years.  Mr.  Roebling  was  born  in 
Trenton.  He -graduated  from  the  Rensselaer  Polytechnic  In- 
stitute in  1871  and  was  for  a  number  of  years  mechanical 
engineer  of  the  John  A.  Roebling's  Sons  Co.  He  and  his 
brother  had  an  active  part  in  the  construction  of  the  Brooklyn 
Bridge  which  was  started  by  his  father,  John  A.  Roebling. 
He  was  also  connected  with  many  other  engineering  projects. 


Leander  J.    Hoover 


SHERMAN  O.  SOHAUER 

Shikman  (I.  Siiimm:.  vice  president  and  general  manager 
ol  the  Cincinnati  ISickl'ord  Tool  Co.  of  Cincinnati,  Ohio,  died 
on  October  LI.  Mr.  Schauer  was  born  at  Hamilton,  Ohio, 
November  L8,  L865,  and  alter  completing  a  common  school 
course  entered  the  drafting-room  of  the  Cope  &  Maxwell  Co., 
pump  manufacturers,  It  was  not  long  before  he  realized  the 
necessity  for  a  more  practical  knowledge  of  machine  shop 
work  than  this  position  afforded,  so  he  went  with  the  Uentel 
&  Margedant  Co.,  manufacturers  of  woodworking  machinery, 
as  an  apprentice  machinist,  and  equipped  with  the  experi- 
ence thus  acquired,  went  to  Cincinnati  with  the  old  Lodge  & 
Davis  Co.,  and 
later  with  the 
Lane  &  Bodley  Co. 

Mr.  Sohauer's 
earliest  business 
venture  was  at 
Aurora,  Ind., 
whence  he  re- 
turned to  Hamil- 
ton to  become 
superintendent  of 
the  Hamilton  Ma- 
chine Tool  Co., 
where  he  re- 
mained for  eight 
years.  In  1898,  in 
connection  with 
August  H.  Tuech- 
ter,  Mr.  Schauer 
founded  the  Cin- 
cinnati Machine 
Tool  Co.,  for  the 
manufacture  o  f 
upright  drilling 
machinery,  and 
made  many  valu- 
able practical  im- 
provements in  the 
product  of  his 
company.  In  1909, 
the  Cincinnati 
Machine  Tool  Co. 
was  consolidated 
under    the    name 


Sherman   C.    Schauer 


with  the  Bickford  Drill  &  Tool  Co. 
of  the  Cincinnati  Bickford  Tool  Co., 
with  August  H.  Tuechter,  president;  Sherman  C.  Schauer, 
vice-president  and  general  manager;  George  P.  Gradolf,  sec- 
retary and  treasurer,  and  H.  M.  Norris,  mechanical  engineer. 
Mr.  Schauer  was  highly  regarded  by  a  wide  circle  of 
personal  and  business  friends  as  well  as  by  his  associates 
and  employes  in  the  great  business  which  his  mechanical 
ability  and  untiring  energy  helped  to  build  up.  He  is  sur- 
vived by  his  widow,  three  sons,  and  one  daughter. 

Edward  H.  Brownell,  treasurer  of  E.  P.  Reichhelm  &  Co., 
Inc.,  and  the  American  Gas  Furnace  Co.,  24-26  John  St.,  New 
York  City,  and  vice-president  and  treasurer  of  the  American 
Swiss  File  &  Tool  Co.,  died  on  October  14  in  Brooklyn,  N.  Y. 
Mr.  Brownell  was  born  in  Brooklyn  in  1855  and  had  all  his 
life  been  in  business  in  New  York  City.  He  was  a  man  of 
sterling  character  and  unusual  ability  and  will  be  greatly 
missed  by  the  E.  P.  Reichhelm  Co.,  of  which  he  had  been  a 
member  since  1907. 

Albeet  P.  Weigel,  president  and  general  manager  of  the 
Weigel  Machine  Tool  Co.,  Peru,  Ind.,  died  September  16  from 
typhoid  fever,  at  the  age  of  fifty.  Mr.  Weigel  was  general 
manager  of  the  Superior  Machine  Tool  Co.,  Kokomo',  Ind., 
for  eleven  years,  and  previous  to  his  connection  with  that 
company,  was  superintendent  of  the  Aurora  Tool  Works, 
Aurora,  Ind.,  for  ten  years.  He  was  one  of  the  founders  of 
the  Weigel  Machine  Tool  Co.  The  company  will  continue 
business  under  its  present  organization. 


COMING  EVENTS 


December  3-6 — Annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  at  29  W.  39th 
St.,  New  York  City. 


SOCIETIES,   SCHOOLS  AND 
COLLEGES 


University  of  Missouri,  School  of  Mines  and 
Metallurgy,  Rolla,  Mo.  Bulletin  containing  the 
annual  commencement  address  delivered  by  James 
Furman  Kemp,  Professor  of  Geology.  Columbia 
University,  in  May,  1918.  entitled  "The  Human 
Side  of  Mining  Engineering." 


BOOKS    AND    PAMPHLETS 


Tests  to  Determine  the  Rigidity  of  Riveted  Joints 
of  Steel  Structures.  By  Wilbur  M.  Wilson  and 
Herbert  P.  Moore.  55  pages,  6  by  9  inches; 
illustrated.  Published  by  the  Engineering  Ex- 
periment Station  of  the  University  of  Illinois, 
Urbana,  111.,  as  Bulletin  No.  104.  Price,  25 
cents. 

Some  Fundamentals  of  Rolling  Support.  By  F. 
W.  Gurney,  chief  engineer  of  the  Gurney 
Ball  Bearing  Co.,  23  pages,  6  by  9  Inches; 
illustrated.  Reprint  of  a  paper  read  before 
the  Society  of  Automotive  Engineers  at  In- 
dianapolis. Distributed  by  the  Gurney  Ball 
Bearing    Co.,    Jamestown,    N.    Y. 


Variance   of   Measuring  Instruments  and   its  Rela- 
tion   to    Accuracy    and    Sensitivity.     By    Fred- 
erick   J.    Schlink,    assistant    physicist    of    the 
Bureau    of    Standards.      23    pages,     7    by    10 
inches.       Published     by     the     Department     of 
Commerce,    Washington,    D.    C,    as    Scientific 
Paper    No.    328   of    the    Bureau    of    Standards. 
Price,    5   cents. 
Evening    Industrial    Schools.     54    pages,    6    by    9 
inches.      Published   by   the    Federal   Board    for 
Vocational   Education,    Washington,    D.    C,    as 
Bulletin   No.    18   of   the   Trade   and   Industrial 
Series   No.   2. 
This  bulletin   has  been  prepared   by  L.   H.   Car- 
ds,    assistant    director    for    industrial    education. 
The  purpose  is  to  describe  possibilities  in  evening 
industrial     school    work    and    to    give     suggestive 
courses    which    have    been    prepared    and    carried 
out    in    certain    evening    schools    where    effective 
work   has   been   done. 
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SCREWS 


MACHINE,  WOOD,  CAP, 
SET,  LAG,  ETC. 


WE  HAVE  THE  ASSORTMENT  AND  THE  QUANTITY 


Let  us  figure  on  your  next 

specifications.  We  have  man- 
aged to  "take  care"  of  some 
very  large  concerns  both  in 
price  and  delivery. 


HAMMACHER,  SCHLEMMER  &  CO. 

HARDWARE,  TOOLS  AND  SUPPLIES 
NEW  YORK  SINCE  1848  4th  AVE.  AND  13th  ST. 
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Handbook  of  Mechanical  and  Eleotrloal  Goat  Data. 
Hy  Balberi   P,  Qllletta  and  Richard  T,  Dana. 
i7i(i  pages,  A%   by  t   Inchon;  numerous  Ulna- 
tratlona.     Published  by  the  McGran  inn  iio,.k 
Oo.,    lac,   888   \v.  88th  si.,   New    fort   Olty, 
Prlca,   *«. 
This  handbook   contalni  s   maai  ol  Information 
relating  to  coati  In  tha  machanlcal  and  alactrlcal 
Industries,  covering   particularly  snob,  subjects  n» 
ahlpplng    mights,    eapacltlMi    ontpnta,    and    nal 
prices   of   machinal   and    apparatna   and    datallad 
ooata  of  Inatallatlon,  maintenance,  depredation  and 
oparatlon,  together  with  many  principles  and  data 
relating   to  engineering  economlca.    The  principal 
reaaon,   the  authora  atata  In  the  preface,   for  the 
publication  »f  thla  malarial  and  for  the  belief  that 
it  win  be  found  useful  by  othara  1h  that  it  has 
been   naeful  and,   In   fact,   Indlapenaabla   i»   their 
own  practice  as  consulting  engineers,  and  thai  it 
ih  not  available  in  other  form,    The  civil  engineer- 
ing floid  has,  in  the  past,  been  provided  with  two 
bandbooka   relating    to   coata,    but    the   mechanical 
and    electrical    Held   has    not    had   any   book   on   this 

■abject.    The    practical    requirements   of    the    de- 

Blgner,  appraiser,  chief  of  COnatTUCtlon,  superin- 
tendent of  operation,   and  the  engineering  atudent 

1 1 : i  \ . ■  been  kept  partleularly  in  mind,  and  the 
main  purpose  of  the  book  is  to  place  before  the 
engineer,  lu  the  most  convenient  form  for  refer- 
ence, the  largest  practical  amount  of  information 
bearing  upon  the  economic  factors  involved  In 
mechanical  and  electrical  engineering.  As  far  as 
possible,  the  material  has  been  classified  along  the 
lines  of  the  work  that  one  man  is  likely  to  be 
called  upon  to  handle  at  any  one  time.  In  addi- 
tion, the  work  is  provided  with  an  index.  The 
subject  matter  in  the  book  is  divided  into  twenty- 
one  specific  chapters  headed  as  follows:  General 
Economic  Principles — Depreciation,  Repairs,  and 
Renewals — Buildings— Chimneys — Moving  and  In- 
stalling— Fuel  and  Coal  Handling — Steam  Power — 
Internal  Combustion  Engines  and  Gas  Producers — 
Hydro-electric  Plants — First  Cost  and  Operating 
Expenses  of  Complete  Electric  Light  and  Power 
Plants — Overhead  Electrical  Transmission  and  dis- 
tribution— Underground  Electrical  Transmission 
and  Distribution — Lighting  and  Wiring — Belts, 
Shafts,  and  Motor  Drives — Compressed  Air — Gas 
Plants — Pumps  and  Pumping — Conveyors,  Hoists, 
Cranes,  and  Elevators — Heating,  Cooking,  Venti- 
lating, Refrigerating,  and  Ice  Making — Electric 
Railways — Miscellaneous. 

As  the  authors  have  specialized  in  cost  data 
for  more  than  twenty  years  and  have  a  personal 
knowledge  of  the  subject  this  gives  an  authorita- 
tive standing  to  the  book.  It  is  evident,  of 
course,  that  much  of  the  data  in  the  book  has 
been  collected  from  other  sources  besides  the 
authors'  own  experiences.  It  is  often  believed 
that  a  book  on  costs  needs  rewriting  every  time 
wages  and  prices  change.  If  this  were  true,  a 
cost  book  would  scarcely  be  off  the  press  before 
rewriting  would  be  necessary,  for  the  prices  of 
some  things  change  every  month.  The  authors 
have  gone  to  considerable  trouble  in  the  intro- 
duction. Chapter  I,  to  show  how  cost  data  are 
usable  even  where  wages  and  prices  have  changed 
since  the  compilation  of  the  cost  data.  Those  who 
are  inclined  to  criticize  any  given  cost  on  the 
score  that  it  is  "not  up  to  date"  are  requested 
to  read  the  first  part  of  this  introduction  with 
care. 

The  one  criticism  of  the  book  that  seems  valid 
is  that  the  index  is  not  carried  out  in  detail  as 
completely  as  might  be  desirable.  Too  many  refer- 
ences by  page  number  are  given  to  single  items, 
making  it  necessary  to  spend  considerable  time, 
in  certain  cases,  to  find  a  specific  item.  In  a  book 
of  this  kind,  nothing  adds  more  to  its  general 
usefulness  than  that  the  index  is  carried  out  in 
such  detail  that  every  available  item  in  the  work 
may  be  rapidly  located.  The  improvement  sug- 
gested in  the  index,  however,  does  not  detract 
from  the  credit  that  is  due  the  authors  for  having 
compiled  in  such  usable  form  the  great  amount  of 
cost  data  placed  on  record  in  this  work. 


NEW  CATALOGUES  AND 
CIRCULARS 


Cleveland  Milling  Machine  Co.,  Cleveland,  Ohio. 
Stock   list   of   standard   milling   cutters. 

Hanson  Clutch  &  Machinery  Co.,  Tiffin,  Ohio. 
Catalogue  P-l  of  friction  clutch  pulleys,  giving 
tables   of    dimensions    and    prices. 

Norwich  Wire  Works,  Inc.,  Norwich,  N.  T. 
Circular  advertising  wire  belt  guards  for  safe- 
guarding  moving   parts   of   machinery. 

Tate-Jones  &  Co.,  Inc.,  Pittsburg,  Pa.  Catalogue 
showing  a  number  of  installations  of  the  Tate- 
Jones  heat-treating  furnaces  of  large  capacity. 

C.  H.  Tracey  Co.,  161  Summer  St.,  Boston,  Mass. 
Folder  descriptive  of  the  Beckett  universal  angle 
fixture  for  use  on  drilling,  milling,  and  grinding 
machines,    planers,    and   shapers. 

Kempsmith  Mfg.  Co.,  Milwaukee,  Wis.,  is  issu- 
ing a  house  organ  called  "Kempsmith  Komments," 
giving  information  concerning  this  plant,  its 
product,  and  items  of  personal  interest  to  the 
employes. 

Aluminum  Castings  Co.,  6205  Carnegie  Ave., 
Cleveland,  Ohio.  Circular  entitled  "You  Never 
Know  What  It's  Like  on  the  Other  Side  of  the 
Street  Till  You  Cross  Over,"  advertising  "Lynux" 
bronze    bushings    and    bearings. 

R.  D.  King,  Monadnock  Block,  Chicago,  111. 
Folder  descriptive  of  the   King   pressure   toggle,   a 


permanent    iittuehiiieut     for    punch    pressed,    which 

la   Intended   to  squallae   tha  pro«*ure  throughout 

the  Mtroko   and   reduce    breakage. 

Baitian-Blsislng  Co.,  AuhMii  Ave.,  at  Lu  Halle 
SI   ,    OhleagO,     Ml.       Kidder    entitled    "A    New    l'rln- 

dpla  in  Welding  and  Cutting  Apparatus,"  de- 
acriUng    "Bego"    welding    and    cutting    torches, 

their    advantages,    and    application. 

Potor  A.    Fraaso   &   Co.,    Inc.,    417-491    (anal   .St., 

Nen    fork   Olty,     Borland  catalogue  of   "Shelby" 

leamleHH    steel     tubes,    giving    tables    of    dimensions 

and  price  Hhih.    The  dlmonalona  for  standard  atook 
alaea  are  printed  In  bold-face  type, 
l'uiiio  Pump  Co.,  [Manchester,  Ohio,     Beprint  of 

a   circular  entitled,    "Fifteen  Gallons  Per  Minute," 

containing  additional  matter,  which  Includes  111ns 
tratlona  and  descriptions  of  "Fulllo"  machine  tool 
pumps,  and   "Fulflo"   grinder  pump.x. 

Ogden  R.  Adams,  150-161  St.  Paul  St.,  Roches- 
ter, N.  Y.  Circular  Illustrating  and  describing 
the  Adams  "Short-cut"  lathe  which  was  designed 
to  meet  the  demand  for  rapid  production  of  dupli- 
cate parts  of  short  length  and  comparatively 
small  diameter. 

Armstrong  Cork  &  Insulation  Co.,  Pittsburg,  Pa. 
Catalogue  of  "Nonpareil"  high-pressure  blocks 
and  cement  for  enameling,  japanning,  and  drying 
ovens,  boilers,  steam  drums,  feed-water  heaters, 
tanks,  and  other  heated  surfaces.  Copies  will  be 
sent   to    anyone   interested. 

Wetmoro  Mechanical  Laboratory  Co.,  Milwaukee, 
Wis.  Leaflets  51,  52,  and  53,  describing  and 
illustrating,  respectively,  Wetmore  thread-milling 
hobs  for  shells;  taps  for  shells,  of  the  solid  and 
expanding  types;  and  expanding  reamers  of  the 
floating  type  for  finish-sizing  fuse  holes  of  shells. 

Duplex  Machinery  Co.,  Cleveland,  Ohio,  is  issu- 
ing a  monthly  list  of  second-hand  machines  car- 
ried in  stock,  including  bolt  cutters,  boring  mills, 
broaching  machines,  drilling  machines,  lathes,  mill- 
ing machines,  planers,  screw  machines,  shapers, 
punch  presses,  turret  lathes,  and  other  machine 
tools.     This   company   also  sells  new  machinery. 

Hanson  Clutch  &  Machinery  Co.,  Tiffin,  Ohio. 
Catalogue  illustrating  and  describing  Hanson  fric- 
tion clutches.  Tables  and  price  lists  are  given 
for  friction  clutch  cut-off  couplings,  extended- 
sleeve  friction  clutches,  phosphor-bronze  bushings 
for  sleeves,  operating  levers  for  friction  clutches, 
machine  clutches,  high-duty  countershafts  and 
countershaft  pulleys. 

Williams  Foundry  &  Machine  Co.,  Akron,  Ohio. 
Catalogue  10,  describing  the  construction  and  op- 
eration of  "Akron"  friction  clutches  of  the  disk 
type,  which  are  made  in  nineteen  sizes  for  trans- 
mitting from  3/4  to  1000  horsepower  at  100  revolu- 
tions per  minute.  Tables  are  included  that  give 
full  data  as  to  the  power,  dimensions,  etc.,  of 
"Akron"  friction  clutches  and  clutch  couplings. 

Diamond  Chain  &  Mfg.  Co.,  Indianapolis,  Ind. 
Catalogue  describing  the  Diamond  tooth  form  for 
roller  chain  sprockets,  illustrated  with  halftones 
and  line  engravings.  The  catalogue  also  treats 
of  the  advantages  of  chain  for  the  transmission  of 
power,  chain  drive  for  motor  trucks  and  tractors, 
design  of  a  chain  drive,  and  care  of  chains.  A 
list  and  description  of  Diamond  driving  chain  of 
the  standard   sizes  and  types  is  included. 

Timken  Roller  Bearing  Co.,  Canton,  Ohio.  Pam- 
phlet entitled  "Timken  Primer — On  the  Care  and 
Character  of  Bearings."  This  little  book  dis- 
cusses the  importance  of  anti-friction  bearings  in 
motor  cars;  places  where  they  are  used,  and  func- 
tions they  perform;  right  principles  of  construc- 
tion, and  care.  In  connection  with  the  discussion, 
a  detailed  description  is  given  of  the  construction, 
principle  of  operation,  and  application  of  the  Tim- 
ken tapered  roller  bearing. 

S.  A.  Woods  Machine  Co.  and  H.  C.  Dodge,  Inc., 
Boston,  Mass.,  are  issuing  a  house  organ  entitled 
"Serving  America"  which  is  published  in  the  in- 
terests and  for  the  information  of  the  employes 
of  these  companies.  The  first  number  of  this 
publication  contains  a  letter  from  the  Chief  of 
Ordnance,  War  Department,  Washington,  D.  C, 
expressing  the  department's  appreciation  of  the 
munition  work  done  by  this  plant.  This  number 
also  contains  photographs  showing  shell  inspection 
tables  and  shells  ready  for  shipment,  considerable 
material  relating  to  the  war  and  items  of  general 
interest    to    the    employes. 

Swedish  Gage  Co.,  Inc.,  245  W.  55th  St.,  New 
York  City.  Catalogue  of  Johansson  gaging  tools. 
The  catalogue  is  divided  into  three  sections  headed: 
"Combination  Gage-blocks,"  "Adjustable  Limit 
Snap  Gages"  and  "Tolerance  Plug  Gages — Stan- 
dard Cylindrical  Gages."  A  detailed  description  is 
given  of  the  Johansson  gage-blocks,  and  informa- 
tion as  to  how  they  are  combined,  how  to  figure 
combinations,  anl  applications.  The  book  is 
illustrated  with  excellent  halftones  which  make 
the  application  of  this  system  very  clear.  Tables 
of  dimensions  of  the  Johansson  blocks  in  various 
sets  are  given,  as  well  as  dimensions  and  prices 
for  the  Johansson  snap  gages.  Information  is 
also  given  on  Johansson  methods  of  lapping  and 
heat-treating  as  applied  to  plug  and  ring  gages. 

Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass. 
New  book  entitled  "Standardized  Leather  Belt- 
ing," explaining  the  value  of  standardizing 
belting  as  well  as  other  machine  parts,  and  tell- 
ing how  standardization  of  belting  can  be  applied 
in  any  manufacturing  plant.  One  section  of  the 
book  contains  a  complete  description  of  this 
company's  standardized  brands  of  leather  belting, 
including  recommendations  for  their  use  in  all 
the  principal  industries  of  the  country.  Mechan- 
ical   rules    and    tables    are    included    which    should 


be  of  value  to  belting  users  In  determining 
the  horsepower  of  belting,  width  and  length 
MQUlred,  and  bow  belting  should  be  ordered. 
The  Information  given  will  uld  I  he  user  in  select- 
ing the  propel  belt  for  different  driven  and  various 
condition!  of  service.  In  preparing  this  book 
the  aim  hoH  been  to  Impress  upon  belting  users 
the  reasons  why  belting  cull  bo  standardized,  and 
the  value  and  economy  to  be  derived  from  pur- 
chasing belling  on  a  definite,  eclentlllc  basis  for 
i  lu-  work  to  be  done.  This  book  will  be  sent  free 
to    anyone    Interested    lu    power    transmission. 


Dayton  Irrigation  Co.,  Dayton,  Ohio,  Is  erect- 
ing a   new  shop,   50  by  150  feet,   In   Dayton. 

O.  R.  Adams  Mfg.  Co.,  Rochester,  N.  Y.,  la 
erecting  u  building  to  facilitate  the  production  of 
the  Adams   "Short-cut"   lathe. 

Taylor  Machine  Co.,  Cleveland,  Ohio,  has  taken 
over  the  business  of  the  Baxter  Gear  Cutting  A 
Mfg.  Co.,  and  will  conduct  it  under  the  name  of 
Taylor  Machine  Co. 

Speakman  Supply  &  Pipe  Co.,  Wilmington,  Del., 
has  changed  Its  name  to  the  Speakman  Co.  No 
change  will  be  made  In  the  policy,  officers,  or 
personnel  of  the  company. 

Giddings  tc  Lewis  Mfg.  Co.,  Fond  du  Lac,  Wis., 
manufacturer  of  the  Giddings  &  Lewis  horizontal 
boring  machine,  has  added  5000  feet  of  floor  space 
to  its  plant  and  is  installing  new  equipment. 

Special  Tool  Engineering  Mfg.  Co.,  Inc., 
(Stemco),  Dayton,  Ohio,  has  taken  over  the  C.  J. 
Weinman  Co.,  Inc.  The  company  will  specialize 
in  all  high-class  tool  work,  fixtures,  and  gages. 

Cincinnati  Pulley  Machinery  Co.,  Cincinnati, 
Ohio,  manufacturer  of  "Avey"  drilling  machines 
and  pulley  lathes,  has  just  completed  a  large  ad- 
dition to  its  plant  that  will  double  Its  capacity. 

British  Ministry  of  Munitions  of  War  in  the 
United  States  has  removed  its  gage  department 
and  laboratory  to  360  Madison  Ave.,  New  York 
City.     Inspector  in  charge,  H.  J.  Bingham  Powell. 

SKF  Ball  Bearing  Co.,  Hartford,  Conn.,  has 
purchased  the  factory  and  good-will  for  the  Gronk- 
vist  quick-acting  high-speed  drill  chuck  of  Sweden 
and  will  market  it  through  the  SKF  organiza- 
tion at  Hartford. 

Modern  Tool  &  Machine  Works,  Inc.,  designer* 
and  builders  of  dies,  gages,  jigs  and  fixtures,  and 
machine  tools,  have  removed  their  New  York 
offices  and  factory  to  larger  quarters  in  the  Hobbs 
Bldg.,   344-350   Mulberry   St.,    Newark,    N.   J. 

Hess  Steel  Corporation,  Pennsylvania  R.  R.  and 
East  Ave.,  Baltimore,  Md.,  announces  that  its  em- 
ployes subscribed  for  $29,000  worth  of  Liberty 
Bonds,  and  the  company  subscribed  for  $20,000 
worth  at  a  mass  meeting  held  on  the  opening  day 
of  the  Liberty  Loan  campaign. 

Stuebing  Truck  Co.,  Cincinnati,  Ohio,  manufac- 
turer of  lifting  trucks,  is  now  located  in  its  new 
plant  at  Mitchell  Ave.  and  B.  &  O.  Railroad, 
Winton  Place,  Cincinnati.  The  company  has  a 
modern  building,  600  by  180  feet,  and  is  in  the 
market  for  lathes,  drilling  machines,  punches, 
and    shears. 

Supreme  Motors  Corporation,  Warren,  Ohio,  is 
erecting  and  equipping  a  motor  plant  in  Warren, 
Ohio.  Owing  to  war  conditions  the  first  unit  only 
of  this  building  will  be  erected  at  the  present 
time.  The  company  will  confine  its  operations  to 
the  manufacture  of  war  essentials  until  after  the 
war  at  which  time  it  is  planned  to  build  a  com- 
plete line  of  motors.  The  officers  of  the  company 
are  A.  W.  Green,  president;  C.  H.  Davies,  vice- 
president  and  general  manager;  C.  F.  Erickson, 
secretary;   and  C.   N.   Mitchell,   treasurer. 

Burton  Engineering  &  Machinery  Co.,  Spring 
Grove  Ave.  and  Alabama  St.,  Cincinnati,  Ohio, 
has  recently  been  organized  to  manufacture  a 
36-inch  high-duty  engine  lathe.  Large  govern- 
ment contracts  have  been  obtained  and  two  and 
a  half  acres  of  ground  has  been  purchased  adjoin- 
ing the  shop  now  occupied.  Machinery  will  be 
installed  and  in  operation  about  November  5.  The 
officers  of  the  concern  are  Rufus  C.  Burton, 
president  and  treasurer;  Robert  L.  McCabe,  sec- 
retary; and  W.  S.  Sweet,  vice-president  and 
general  manager. 

W.  J.  Crouch  Co.,  Inc.,  and  Rownson,  Drew  & 
Clydesdale,  Inc.,  announce  the  amalgamation  of 
their  respective  organizations.  All  trading  and 
manufacturing  operations  will  be  conducted  under 
the  name  of  Rownson,  Drew  &  Clydesdale,  Inc, 
with  general  offices  at  68  William  St.,  New  York 
City.  P.  G.  Donald,  president  of  Rownson,  Drew 
&  Clydesdale,  Inc.,  will  continue  in  this  office, 
and  I.  Smullyan,  president  of  the  W.  J.  Crouch 
Co.,  Inc.,  will  act  as  managing  director  of  the 
new  concern.  Victor  E.  Karminski  and  A.  E. 
Hearne,  treasurer  and  general  manager  of  the  W. 
J.  Crouch  Co.,  Inc.,  and  Rownson,  Drew  & 
Clydesdale,  Inc.,  respectively,  will  act  as  joint 
general  managers  of  the  new  company,  Mr.  Kar- 
minski conducting  the  Crouch  steel  division  and 
Mr.  Hearne  directing  all  other  trading  operations. 
John  J.  Smart,  secretary  and  assistant  general 
manager  of  the  W.  J  Crouch  Co.,  Inc.,  will  have 
charge  of  the  further  development  and  expansion 
of  the  Rownson,  Drew  &  Clydesdale  engineering 
division.  H.  Lad  Landau,  assistant  secretary  and 
general  sales  manager  of  the  W.  J.  Crouch  Co., 
Inc.,  will  continue  in  the  same  capacity,  as  will 
other  leading   officers   of    the    company. 
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Dynamic  and  Static  Balancing 


First  of  Two  Articles  Explaining  the  Requirements  that  must  be  Fulfilled  in  Order  to  bring  a  Rotat- 
ing Member  into  Dynamic  and  Static  Balance  and  Describing  Practical 
Shop  Methods  for  Conducting  the  Work 

BY  EDWARD  K.  HAMMOND,  Associate  Editor  of  MACHINERY 
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N  order  for  a  rotating  member  of  a  machine  to 
run  without  vibration  and  to  avoid  unnecessary 
wear  of  the  bearings,  it  is  important  for  it  to  be 
brought  into  an  accurate  condition  of  dynamic 
balance.  This  is  particularly  true  in  the  case 
of  any  member  which  runs  at  high  rotative  speed.  Failure 
to  obtain  accurate  dynamic  balance  will  often  develop  vibra- 
tion of  such  magnitude  that  it  spreads  from  the  rotating 
member  to  the  entire  machine,  and  is  likely  to  cause  trouble 
for  various  reasons.  A  case  in  point  is  seen  in  the  operation 
of  an  abrasive  wheel  on  a  grinding  machine  where  such  vi- 
bration would  result  in  the  production  of  chatter  marks  on 
the  work  and  thus  seriously  impair  the  accuracy  of  dimen- 
sions and  the  perfection  of  the  finish  produced.  Similarly, 
lack  of  balance  in  an  engine  flywheel  will  often  induce  suffi- 
cient vibration  to  make  all  members  of  the  engine  extremely 
noisy  and  otherwise  unsatisfactory  in  operation.  In  addition 
to  troubles  resulting  from  vibration  developed  through  lack 
of  dynamic  balance,  there  is  another  undesirable  condition 
produced,  namely,  an  unbalanced  rotating  member  tends  to 
change  its  axis  of  rotation  from  the  center  line  of  the 
journals  to  an  axis  passing  through  the  center  of  gravity  of 
the  rotating  member;  and  this  tendency  for  the  shaft  to  be 
sprung  out  of  line  imposes  excessive  pressures  and  strains 
on  certain  sections  of  the  bearings. 


With  the  view  of  overcoming  troubles  resulting  from  a  lack 
of  dynamic  balance,  builders  of  such  equipments  as  grinding 
machines,  airplane  and  automobile  engines,  steam  turbines, 
cream  separators,  electric  motors,  and  many  other  types  of 
high-speed  machines  have  given  a  great  deal  of  thought  to 
the  development  of  ways  and  means  for  securing  an  accurate 
condition  of  dynamic  balance  for  the  rotating  members.  One 
reason  why  the  satisfactory  application  of  accurate  methods 
of  dynamic  balancing  has  been  difficult  for  the  shop  man  has 
been  due  to  the  lack  of  published  information  concerning  the 
actual  methods  of  procedure  in  handling  this  particular  shop 
operation.  Books  on  dynamic  balance  and  articles  discussing 
this  subject,  which  have  appeared  in  the  technical  press,  have 
generally  gone  into  detail  concerning  theory  and  unfortu- 
nately this  requires  quite  an  exhaustive  mathematical  treat- 
ment to  reach  the  desired  conclusions.  It  is  a  matter  of  fact, 
however,  that  where  the  proper  equipment  is  provided  for 
the  purpose,  shop  men  having  no  knowledge  of  the  theory  of 
dynamic  balance  and  an  insufficient  training  in  mathematics 
to  enable  them  to  read  highly  technical  articles  and  books  on 
this  subject,  are  quite  able  to  bring  machine  members  into 
accurate  balance  through  the  use  of  several  different  types 
of  shop  equipment  that  have  been  developed  to  meet  the  re- 
quirements of  this  work.  It  is  the  purpose  of  the  present 
article  to  explain  the  features  of  these  balancing  machines. 
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and  to  show  Just  how  they  are  used  to  enable  unskilled 
operators  to  bring  machine  members  rapidly  Into  dynamic 
balance. 

Conditions  which  must,  b0  Fulfilled  in   Hiilnncln^  Machine 
Members 

it  is  a  matter  or  quite  genera]  knowledge  that  a  machine 

member  is  said  to  bo  in  static  balance  when  it  may  be 
mounted  on  an  arbor  supported  on  knife  edges  or  In  any  other 
COnvenlenl  manner,  and  turned  to  any  desired  position,  while 
supported  in  this  way,  without  tendency  for  one  sido  of  the 
piece  to  seek  a  position  at  the  bottom  owing  to  its  greater 
weight.  A  piece  may  be  brought  into  static  balance  by  simply 
removing  metal  from  the  heavy  side.  Static  balance  bas  no 
definite  relation  to  dynamic  balance;  In  other  words,  a  ma- 
chine member  may  be  in  perfectly  accurate  static  balance 
and  still  be  far  out  of  dynamic  balance.  In  order  to  satisfy 
the  conditions  of  dynamic  balance,  a  piece  must  be  capable  of 
rotating  at  high  speed  without  tendency  to  vibrate  and  with- 
out changing  the  position  of  its  axis  of  rotation  from  a  line 
through  the  bearing  centers  to  a  line  through  the  center  of 
gravity  of  the  rotating  member.  As  previously  stated,  a 
piece  may  be  in 
perfect  static  bal- 
ance and  yet  be  far 
from  a  condition  of 
accurate  dynamic 
balance;  but  when- 
ever a  condition  of 
dynamic  balance  is 
obtained,  the  piece 
will  also  be  in  accu- 
rate static  balance. 
In  some  cases,  it  is 
sufficient  to  bring 
the  member  into  a 
condition  of  static 
balance,  but  in  the 
case  of  high-speed 
machinery  all  rota- 
ting parts  must  be 
in  accurate  dynam- 
ic balance  in  order 
to  avoid  the  objec- 
tionable conditions 
of  operation  to 
which  reference  has 
been  made.  When 
a  machine  member 
has    been    brought 

into  accurate  dynamic  balance  for  any  one  speed  it  is  also 
balanced  for  all  other  speeds. 

Inaccuracy  of  either  static  or  dynamic  balance  is  due  to 
lack  of  uniformity  in  the  distribution  of  material  about  the 
axis  around  which  the  machine  member  rotates.  It  must  not 
be  inferred  from  this,  however,  that  true  symmetry  of  shape 
is  a  reliable  indication  of  either  accurate  static  or  dynamic 
balance.  Experience  has  shown  that  a  symmetrical  shaped 
piece  is  much  more  likely  to  be  in  static  than  in  dynamic 
balance.  The  reason  a  symmetrical  shape  is  no  proof  of 
perfect  balance  is  because  the  material  may  not  be  homoge- 
neous in  structure.  For  instance,  a  flywheel  of  perfectly 
symmetrical  form  may  have  metal  of  different  densities  in 
different  sections  or  there  may  be  blow-holes  at  certain 
points  in  the  metal  which  result  in  throwing  too  much 
weight  at  points  diametrically  opposite.  Such  a  condition 
would  destroy  both  static  and  dynamic  balance.  So  far  as 
dynamic  balance  is  concerned,  trouble  is  more  likely  to  be 
experienced  in  the  case  of  a  long  piece  than  in  the  case  of 
a  piece  of  moderate  size.  This  is  due  to  the  fact  that  failure 
to  obtain  a  proper  condition  of  dynamic  balance  is  caused  by 
a  torque  induced  through  the  presence  of  a  heavy  spot  near 
one  end  of  the  piece  and  a  corresponding  heavy  point  near  the 
opposite  end,  with  these  two  points  on  opposite  sides  of  the 
axis  of  rotation.     Under  such  conditions,  centrifugal  force 


Fig.  1.     Machine  built  by  Norton  Grinding  Co.   for  indicating  Unbalanced  Points  on  High-speed 

Members  of   Grinding   Machines,    Preparatory  to   making  Corrections  for  Lack  of 

Dynamic  Balance 


ailing  on  these  heavy  points  sets  up  a  couple  which  causes 
the  rotating  member  to  vibrate  and  also  springs  It  out  of 
lino  with  the  bearing!,  thus  sotting  up  the  undesirable  condi- 
tions to  which  reference  has  been  made.  The  condition  is 
likely  to  bo  most  severe  in  the  case  of  long  pieces,  because 
the  lever  arm  between  the  points  of  unbalance  will  be  longer. 
Correction  for  lack  of  dynamic  balance  Is  made  by  applying 
weights  at  opposite  ends  of  the  work  in  such  positions  that 
they  will  offset  the  effect  of  the  torque  to  which  reference  has 
just  boon  made. 

Norton  Dynamic  Balance  Indicating  Machine 

To  meet  its  own  requirements  in  bringing  the  high-speed 
members  of  grinding  machines  into  accurate  running  balance 
the  Norton  Grinding  Co.,  Worcester,  Mass.,  developed  a  dy- 
namic balance  indicating  machine  which  is  shown  in  Fig.  1. 
It  is  the  function  of  this  machine  to  provide  means  of  sup- 
porting and  rotating  the  member  to  be  balanced  under  such 
conditions  that  the  light  side  at  each  end  of  the  member 
may  be  marked;  then  it  is  an  easy  matter  to  make  the  nec- 
essary correctfon  in  running  balance  by  either  adding  weight 

on  the  light  side  or 
by  removing  metal 
by  drilling  or  grind- 
ing from  the  heavy 
side.  Fig.  1  shows 
the  machine  engag- 
ed in  balancing  a 
drum  type  of  pulley 
for  a  grinding 
machine.  It  will  be 
seen  that  the  shaft 
on  which  this  drum 
is  carried  is  sup- 
ported by  friction 
reducing  bearings 
and  that  the 
drum  is  rotated  by 
means  of  a  belt. 
Power  is  furnished 
by  an  electric  mo- 
tor which  trans- 
mits  motion 
through  a  friction 
disk  on  which 
the  position  of  the 
roller  may  be  ad- 
justed to  provide 
for  rotating  the  pul- 
ley at  any  required  speed.  Provision  is  also  made  for  revers- 
ing the  direction  of  rotation.  From  the  friction  disk  motion 
is  carried  up  to  the  horizontal  shaft  which  carries  the  pulley 
from  which  the  belt  transmits  power  to  the  drum.  Attention 
is  also  called  to  the  fact  that  provision  is  made  for  adjusting 
the  machine  for  balancing  pieces  of  different  lengths  by  reg- 
ulating the  positions  of  uprights  F  on  horizontal  bar  G  by 
which  they  are  supported. 

After  the  pulley  has  been  set  up  on  the  dynamic  balancing 
machine,  the  first  step  is  to  apply  a  light  coat  of  red 
lead  or  Prussian  blue  to  the  portion  of  the  supporting  shaft 
at  each  side  of  the  drum  which  is  directly  in  line  with  the 
sharp  point  of  a  scriber.  As  the  drum  rotates,  lack  of  dynamic 
balance  will  tend  to  set  up  vibration  and  the  operator  care- 
fully advances  each  of  the  scribers  toward  the  shaft  until 
a  position  is  reached  where  the  point  of  each  scriber  just 
leaves  a  mark  in  the  Prussian  blue.  This  mark  will  not  ex- 
tend all  the  way  around  the  shaft.  After  a  mark  has  been 
made  by  each  scriber,  the  direction  of  rotation  of  the  drum 
is  reversed  and  the  scribers  are  moved  laterally  to  provide 
for  making  a  second  mark  about  1/16  inch  from  each  of  the 
marks  made  with  the  drum  rotating  in  its  initial  direction. 
This  method  of  marking  has  been  applied  in  a  number  of 
different  types  of  dynamic  balancing  machines,  some  of 
which   are   described   in   later  sections   of  this   article.     In 
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Fig.  2. 


Machine  used  by  Wisconsin  Electrio  Co.  for  bringing  High-speed  Electric  Motor  Armatures  into 
Accurate   Dynamic   Balance 


order  to  provide  for  the  vibration  of  the  drum,  the  bearings 
by  which  the  drum  shaft  is  carried  are  supported  on  inverted 
pendulums.  At  their  upper  ends  these  pendulums  pass 
through  holes  cut  in  rubber  bumpers  so  that  they  can  swing 
a  short  distance  as  the  drum  and  its  shaft  vibrate,  but  this 
vibration  cannot  exceed  certain  well-defined  limits.  With  this 
arrangement  the  required  degree  of  sensitiveness  is  obtained. 

It  is  particularly  important  to  note  that  in  starting  at  low 
speed  and  steadily  increasing  the  rate  of  rotation  of  the 
member  which  is  to  be  balanced,  the  vibration  will  increase 
steadily  up  to  some  speed,  the  exact  value  of  which  is  deter- 
mined by  the  condition  of  balance  in  which  the  machine 
member  under  test  happens  to  be.  When  this  "critical"  speed 
is  reached,  all  vibration  will  cease,  and  the  speed  may  be 
increased  until  the  critical  range  of  speed  is  passed,  after 
which  vibration  will  once  more  commence.  It  should  be 
noted  that  for  speeds  below  the  critical  range  the  marks  made 
by  the  scribers  will  be  located  on  the  heavy  side  of  the  work, 
while  above  the  critical  speed  range  the  marks  will  be  on 
the  light  side.  As  the  critical  speed  range  is  usually  quite 
low,  the  general  practice  is  to  drive  the  member  under  test  at 
a  speed  above  the  critical  range,  so  that  the  marks  are  made 
on  the  light  side.  But  although  the  mark  may  be  produced 
on  either  the  heavy  or  the  light  side  according  to  the  speed, 
it  is  not  located  exactly  at  the  heavy  or  light  spot  but  is  dis- 
placed from  the  true  position  in  a  direction  which  depends 
upon  the  direction  of  rotation  of  the  body;  that  is  to  say, 
this  displacement  will  be  in  one  direction  when  the  member 
is  revolving  to  the  right,  and  an  equal  amount  in  the  oppo- 
site direction  when  the  member  is  revolving  to  the  left. 
When  marking  on  the  heavy 
side  the  marks  lag  behind  and 
when  marking  on  the  light  side 
they  are  in  front  of  the  ex- 
act spot  it  is  desired  to  locate. 

One  simple  way  of  definitely 
determining  whether  the  marks 
are  on  the  heavy  or  light  side 
is  to  place  arrow  heads  at  the 
centers  of  the  marks  indicating 
the  direction  of  rotation  in 
which  each  mark  was  made.  If 
these  arrow  heads  point  toward 
each  other  they  show  that  the 
mark  is  on  the  heavy  side,  while 
if  they  point  away  from  each 
other  they  show  that  it  is  on 
the  light  side.  Consequently,  the 
arrows  always  point  toward  the 
heavy  side  of  the  work.  The 
method  of  procedure  is  then  to 
locate  the  point  midway  between 
the  centers  of  the  two  marks  in 
order  to  determine  the  light  side 


or   the   heavy  side,   as   the  case 
may  be. 

After  this  has  been  done,  it  is 
an  easy  matter  to  make  the  re- 
quired correction  in  balance  by 
either  adding  weight  at  the  light 
side  or  removing  weight  from 
the  heavy  side.  After  this  cor- 
rection has  been  made,  the  work 
is  put  back  on  the  machine  and 
again  tested,  this  procedure  be- 
ing repeated  until  it  is  found 
that  the  necessary  correction  has 
been  made  so  that  the  dynamic 
balance  indicating  machine  does 
not  show  any  error  at  either  end 
of  the  piece  which  is  under  test. 
After  some  experience,  the  oper- 
ator of  the  machine  will  learn  to 
judge  the  amount  of  stock  that  it 
is  necessary  to  remove  or  add  by  the  length  of  marks  pro- 
duced by  the  indicators,  and  he  will  generally  be  able  to 
produce  an  accurate  condition  of  balance  after  two  or  three 
attempts.  As  the  greater  part  of  the  time  is  taken  in  bal- 
ancing and  not  in  the  work  of  applying  marks  on  the  indi- 
cating machine,  the  balancing  department  in  the  plant  should 
have  the  indicating  machine  and  the  drilling  or  grinding 
machine  located  close  together,  in  order  to  facilitate  handling 
the  work  as  far  as  possible. 

In  balancing  a  grinding  machine  pulley  on  the  Norton 
dynamic  balancing  machine,  the  lines  are  scribed  in  the 
manner  already  described,  and  the  central  point  is  located  at 
which  these  scribed  lines  overlap  each  other  with  the  pulley 
running  in  opposite  directions.  Owing  to  "lead"  between  the 
rotary  motion  of  the  pulley  and  its  vibratory  motion,  this 
overlapping  of  the  scribed  lines  represents  the  light  side  of 
the  pulley,  although  a  casual  consideration  of  the  matter 
would  doubtless  lead  one  to  believe  that  this  marked  the 
heavy  side.  When  the  light  side  has  been  located,  a  hole  is 
drilled  and  counterbored,  so  that  a  lead  weight  of  suitable 
size  may  be  riveted  onto  the  inside  of  the  rim  of  the  pulley 
at  this  point.  To  determine  the  amount  of  lead  which  must 
be  added,  a  test  weight  is  secured  on  the  inside  of  the  rim  at 
the  light  point  by  means  of  a  little  putty.  This  putty,  with 
the  assistance  of  centrifugal  force,  holds  the  weight  in  the 
desired  position  while  a  test  is  being  made  to  see  whether 
this  weight  corrects  the  lack  of  balance.  The  size  of  the 
weight  is  then  reduced  slightly  or  increased,  as  the  case  may 
be,  until  the  exact  weight  required  to  correct  the  lack  of 
balance  has  been  determined.    A  weight  of  this  size  is  then 


Fig.  8.     "Carwen"    Dynamic   Balancing   Machine   built   by   the    Carlson-Wenstrom    Co. 
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secured  to  the  inside  of  the  rim  of  the  pulley   by   means  of  B 

rivet.  After  the  principal  error  In  balance  bas  been  corrected 
through  the  addition  of  e  weight,  11  will  Quite  often  be  found 
that  there  le  some  minor  Lack  of  balance  which  was  effectlvelj 

masked  by  the  greater  error  which  has  now  been  located  and 
corrected.  In  such  cases,  It  Is  necessary  to  add  a  second 
weight  at  the  proper  point  on  the  pulley  in  order  to  overcome 
the  lack   of  balance  and   bring  it    into  such  a  condition    thai 


factory  manager  <>t  the  Arm,  when  this  machine  was  placed 
In  operation  It  gave  a  remarkably  good  account  of  itself  and 
removed  any  doubt  which  had  formerly  existed  in  the  minds 
of  the  management  com.  ruing  the  desirability  of  taking  up 
the  manufacture  of  these  internal  grinding  machines.  In 
working  out  the  design,  it  was  considered  desirable  to  use 
d i.  castings  for  the  two  halves  of  the  case  in  which  the 
driving  motor  is  contained,  and  a  contract  was  let  for  5000 
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Diameter  of  Counterbores  =  D 

Inches 

1/4 
1           1 

5/16 

3/8   1   7/16 

1 

1/2      5/8 
1 

3/4 

7/8      1    |   1  1/8 
1        1 

1  1/4 

1  3/8 

1  1/2 

1/32    0.007 

0.0109 

0.0156 

0.0213 

0.0278 

0.0434 

0.0625 

0.085 

0.1112 

0.1408 

0.1739 

0.2104 

0.250 

1/16 

0.014 

0.0217 

0.0312 

0.0426 

0.0556 

0.0868 

0.1250 

0.170 

0.2225 

0.2816 

0.3477 

0.4200 

0.500 

3/32 

0.021 

0.0326 

0.0468 

0.0639 

0.0834 

0.3030 

0.1875 

0.255 

0.3337 

0.4224 

0.5216 

0.6300 

0.750 

1/8 

0.028 

0.0434 

0.0624 

0.0852 

0.1112 

0.1740 

0.2500 

0.340 

0.4450 

0.5632 

0.6950 

0.8400 

1.000 

5/32 

0.035 

0.0542 

0.0780 

0.1065 

0.1390 

0.2170 

0.3125 

0.425 

0.5562 

0.7040 

0.8688 

1.0500 

1.250 

3/16 
7/32 

0.042 

0.0650 

0.0937 

0.1278 

0.1668 

0.2600 

0.3750 

0.510 

0.6675 

0.8448 

1.0400 

1.2600 

1.500 

0.049 

0.0758 

0.1093 

0.1491 

0.1946 

0.3040 

0.4375 

0.595 

0.7787 

0.9856 

1.2160 

1.4700 

1.750 

1/4 

0.056 

0.0866 

0.1250 

0.1704 

0.2224 

0.3480 

0.5000 

0.681 

0.8900 

1.1260 

1.3900 

1.6800 

2.000 

9/32 

0.063 

0.0978 

0.1406 

0.1917 

0.2500 

0.3910 

0.5625 

0.760 

1.0012 

1.2640 

1.5600 

1.8900 

2.250 

5/16 

0.070 

0.1087 

0.1562 

0.2130 

0.2780 

0.4340 

0.6250 

0.845 

1.1125 

1.2670 

1.7380 

2.1000 

2.500 

11/32 

0.077 

0.1195 

0.1718 

0.2343 

0.3058 

0.4780 

0.6875 

0.930 

1.2238 

1.4080 

1.9000 

2.3100 

2.750 

3/8 

0.084 

0.1303 

0.1875 

0.2556 

0.3336 

0.5220 

0.7500 

1.020 

1.3350 

1.5480 

2.0860 

2.5200 

3.000 

13/32 

0.091 

0.1411 

0.2030 

0.2769 

0.3614 

0.5650 

0.8125 

1.105 

1.4462 

1.6890 

2.2600 

2.7300 

3.250 

7/16 

0.098 

0.1519 

0.2187 

0.2982 

0.3892 

0.6080 

0.8750 

1.195 

1.5575 

1.8290 

2.4300 

2.9400 

3.500 

15/32 

0.105 

0.1627 

0.2343 

0.3195 

0.4170 

0.6520 

0.9375 

1.280 

1.6687 

1.9700 

2.6000 

3.1500 

3.750 

1/2 

0.112 

0.1735 

0.2500 

0.3408 

0.4448 

0.6960 

1.0000 

1.365 

1.7800 

2.1110 

2.7800 

3.3600 

4.000 

17/32 

0.119 

0.1843 

0.2656 

0.3621 

0.4726 

0.7390 

1.0625 

1.450 

1.8912 

2.2520 

2.9500 

3.5700 

4.250 

9/16 

0.126 

0.1951 

0.2812 

0.3834 

0.5000 

0.7830 

1.1250 

1.535 

2.0025 

2.3930 

3.1300 

3.7800 

4.500 

19/32 

0.133 

0.2060 

0.2968 

0.4047 

0.5278 

0.8270 

1.1875 

1.620 

2.1137 

2.5330 

3.3000 

3.9900 

4.750 

5/8 

0.146 

0.2168 

0.3125 

0.4260 

0.5560 

0.8700 

1.2500 

1.705 

2.2262 

2.6740 

3.4770 

4.3000 

5.000 

21/32 

0.147 

0.2276 

0.3281 

0.4473 

0.5834 

0.9130 

1.3125 

1.790 

2.3375 

2.8150 

3.6500 

4.4100 

5.250 

11/16 

0.154 

0.2384 

0.3437 

0.4686 

0.6112 

0.9570 

1.3750 

1.875 

2.4437 

2.9560 

3.8200 

4.6300 

5.500 

23/32 

0.161 

0.2500 

0.3593 

0.4899 

0.6390 

1.0000 

1.4375 

1.959 

2.5600 

3.2380 

4.0000 

4.8400 

5.750 

3/4  - 
13/16 

0.167 

0.2610 

0.3750 

0.5110 

0.6670 

1.0430 

1.5000 

2.044 

2.6700 

3.3790 

4.1730 

5.0500  * 

6.000 

0.181 

0.2830 

0.4060 

0.5530 

0.7220 

1.1290 

1.6250 

2.214 

2.8920 

3.6590 

4.5200 

5.4700 

6.500 

7/8 
15/16 
1 

1  1/16 
1  1/8 
1  3/16 
1  1/4 

0.195 

0.2340 

0.4372 

0.5950 

0.7780 

1.2150 

1.7500 

2.384 

3.1150 

3.9400 

4.8670 

5.8900 

7.000 

0.209 

0.2260 

0.4684 

0.6370 

0.8340 

1.3010 

1.8750 

2.554 

3.3370 

4.2200 

5.2140 

6.3100 

7.500 

0.223 

0.3480 

0.5000 

0.6810 

0.8890 

1.3900 

2.0000 

2.720 

3.5600 

4.5050 

5.5640 

6.7300 

8.000 

0.237 

0.3690 

0.5312 

0.7230 

0.9440 

1.4760 

2.1250 

2.890 

3.7820 

4.7850 

5.9100 

7.1500 

8.500 

0.254 

0.3910 

0.5624 

0.7650 

1.0000 

1.5620 

2.2500 

3.060 

4.0050 

5.0650 

6.2580 

7.5100 

9.000 

0.268 

0.4130 

0.5936 

0.8070 

1.0560 

1.6480 

2.3750 

3.230  1  4.2270 

5.3450 

6.6050 

7.9900 

9.500 

0.282 

0.4350 

0.6248 

0.8500 

1.1110 

1.7340 

2.5000 

3.400    4.4500  1  5.6250 

6.9520 

8.4100 

10.000 
Machinery 

iFor  drilled  holes,  add  weight  of  countersink  to  weight  of  body  of  hole. 

there  will  be  no  tendency  to  vibrate  while  rotating  at  high 
speed. 

Dynamic  Balancing1  of  High-speed  Grinding-  Machine 
Motor  Armatures 
At  the  time  when  the  Wisconsin  Electric  Co.,  Racine,  Wis., 
first  took  up  the  manufacture  of  "Dumore"  internal  grinding 
machines,  the  first  machine  was  built  by  hand  under  the  per- 
sonal  supervision   of  Chester   H.  Beach,   vice-president  and 


sets  of  these  castings.  The  first  start  in  producing  "Dumore" 
grinding  machines  on  a  manufacturing  basis  was  to  put 
through  a  lot  of  fifty,  and  when  the  first  of  these  were  com- 
pleted and  ready  for  operation,  it  was  found  that  a  most  re- 
markable difference  existed  between  the  operation  of  the 
first,  or  what  might  be  called  the  experimental  machine,  and 
those  which  had  been  produced  on  a  manufacturing  basis. 
While  the  first  machine  had  run  very  smoothly  and  produced 


December,  1918 


MACHINERY 


289 


excellent  work,  the  first  lot  of  manufactured  machines  vi- 
brated excessively  under  speeds  of  30,000  to  40,000  revolutions 
per  minute,  and  this  vibration  resulted  in  producing  work  on 
which  the  finish  was  entirely  unsatisfactory. 

It  is  possible  that  if  the  first  machine  had  behaved  in  this 
manner,  it  would  have  been  concluded  that  speeds  of  30,000 
to  40,000  revolutions  per  minute  were  impracticable  and  fur- 
ther development  work  on  the  "Dumore"  grinder  might  have 
been  dropped;  but  with  5000  sets  of  die-castings  already 
produced  by  an  outside  firm,  the  money  invested  in  the 
proposition  made  it  imperative  to  try  to  bring  the  develop- 
ment of  this  machine  to  a  satisfactory  conclusion.  Acting 
upon  the  hypothesis  that  trouble  experienced  in  the  operation 
of  these  machines  was  probably  due  to  a  lack  of  satisfactory 
balance,  Mr.  Beach  started  an  investigation  of  the  results 
obtained  through  running  these  grinding  machines  at  differ- 
ent speeds,  in  order  to  determine  whether  this  would  affect 
the  amount  of  vibration  produced.  When  this  was  tried, 
some  astonishing  results  manifested  themselves.  The  most 
interesting  of  these  was  the  fact  that  there  were  certain 
speeds  at  which  an  excessive  amount  of  vibration  was  de- 
veloped, while  at 
other  speeds  the  vi- 
bration would  prac- 
tically disappear. 

These  speeds  va- 
ried for  different 
cases,  but  in  order 
to  explain  the  exact 
nature  of  the  phe- 
nomena, it  may  be 
stated  that  for  a 
certain  armature  a 
considerable 
amount  of  vibra- 
tion would  be  de- 
veloped when  run- 
ning at,  say,  10,000 
revolutions  per  min- 
ute, and  when  this 
speed  was  increased 
to  15,000  revolu- 
tions per  minute 
the  vibration  would 
practically  disap- 
pear; for  a  further 
increase  of  speed  to 
20,000  revolutions 
per  minute  a  most 

objectionable  condition  of  vibration  was  again  produced,  etc. 
In  other  words,  it  was  found  that  there  were  certain  speeds  at 
which  a  serious  amount  of  vibration  would  be  developed, 
while  at  other  speeds — which  might  be  either  higher  or 
lower  than  those  at  which  there  was  an  objectionable  amount 
of  vibration — the  machine  would  run  in  a  manner  which  was 
entirely  satisfactory.  It  was  assumed  and  later  proved  to  be 
the  case,  that  the  armature  of  the  first  "Dumore"  grinding 
machine  which  gave  satisfactory  results  was  in  perfect 
dynamic  balance,  and  so  the  problem  of  making  the  manufac- 
tured machines  operate  satisfactorily  naturally  resolved  it- 
self into  a  problem  of  developing  means  for  dynamically 
balancing  the  armatures  of  these  machines.  Fig.  2  shows  the 
apparatus  which  was  finally  developed  for  the  purpose.  In 
general,  the  design  and  principle  of  operation  of  this  machine 
is  the  same  as  that  of  the  Norton  dynamic  balance  indicating 
machine  shown  in  Fig.  1,  so  that  a  detailed  description  is  not 
required. 

"Carwen"  Dynamic  Balancing:  Machine 

For  use  in  bringing  such  members  as  electric  motor  arma- 
tures and  automobile  engine  crankshafts  into  an  accurate 
condition  of  dynamic  balance,  the  Carlson-Wenstrom  Co., 
Erie  Ave.  at  Richmond  St.,  Philadelphia,  Pa.,  is  now  building 
machines  of  the  type  shown  in  Fig.  3.    Several  sizes  are  made 
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Fig.    4.     Chart   developed   for   Use   with    "Carwen"    Dynamic    Balancing-   Machine    to    determine 

Corrections  that  are  Necessary  for  a  Specified  Value  of  Y  times  Z  and  a  Given 

Reading  of  the  Indicator  J 


to  meet  the  requirements  of  plants  building  a  variety  of 
different  sized  products.  The  principle  governing  the  opera- 
tion of  this  equipment  is  based  upon  the  tendency  for  an 
unbalanced  machine  member  to  cause  vibration  while  rotat- 
ing at  high  speed.  It  will  be  recalled  that  it  is  pontble  for  a 
body  to  be  in  a  condition  of  static  balance  when  the  condi- 
tions are  as  bad  as  possible  for  obtaining  a  condition  of 
dynamic  balance;  that  is,  with  an  unbalanced  weight  at  one 
end  of  the  machine  member  and  a  corresponding  unbalanced 
weight  at  the  opposite  end  and  diametrically  opposed  to  the 
first  point  of  unbalance.  On  the  "Carwen"  dynamic  bal- 
ancing machine,  the  bed  is  pivoted  in  such  a  way  that  it  is 
free  to  vibrate  when  the  member  under  test  is  out  of  running 
balance.  Such  vibration  is  shown  by  an  indicator  A  placed  at 
the  opposite  end  of  the  machine  bed  from  spring  plates  B 
which  support  the  bed  in  such  a  way  that  it  is  free  to  have 
vibrations  imposed  upon  it  by  the  rotating  member.  At  the 
opposite  end  of  the  bed  from  spring  plates  B,  there  are  two 
compression  springs  C,  which  support  the  free  end  of  the 
bed  and  are  stiff  enough  to  carry  the  weight,  but  not  so 
stiff  that  they  will  retard  vibration. 

Suspended  be- 
neath the  bed  there 
is  a  balancing  mem- 
ber D,  the  function 
of  which  is  to  pro- 
vide an  amount  of 
unbalance  equal  to 
that  which  exists  in 
the  machine  mem- 
ber under  test,  but 
applied  in  the  oppo- 
site direction  so 
that  this  balancing 
member  will  neut- 
ralize any  lack  of 
balance  in  the  work 
and  thus  prevent 
vibration  of  the  bed 
of  the  machine,  as 
indicated  by  dial  A. 
The  balancing 
member  D  consists 
of  two  plates,  one 
of  which  has  a 
heavy  point  at  its 
lower  end  while  the 
other  has  a  corres- 
ponding heavy 
point  at  its  upper  end.  By  turning  handwheel  E,  these 
plates  may  be  brought  into  contact  with  each  other,  when 
they  will  be  in  both  static  and  dynamic  balance,  or  they  may 
be  separated  by  turning  wheel  E  in  order  to  produce  any 
required  amount  of  lack  of  dynamic  balance,  although  bal- 
ancing member  D  will  still  be  in  static  balance.  Beneath  the 
bed,  at  the  right-hand  end  of  the  machine,  there  will  be  seen 
an  electric  motor  F  the  speed  of  which  is  regulated  by  a  con- 
troller. This  motor  is  geared  to  the  shaft  on  which  balan- 
cing member  D  is  carried  and  to  the  coupling  which  drives 
the  work,  both  the  balancing  member  and  the  work  being 
driven  at  the  same  speed.  In  order  to  neutralize  all  tendency 
toward  vibration  produced  by  lack  of  balance  in  the  work,  it 
is  necessary  for  the  two  plates  to  be  sufficiently  separated  so 
that  the  product  of  the  weight  of  unbalance  multiplied  by  it? 
radius  from  the  axis  of  rotation  multiplied  by  the  distance 
between  the  two  plates  is  equal  to  the  corresponding  product 
for  the  work. 

Let  us  assume  that  the  weight  in  ounces  of  each  of  the 
heavy  spots  on  the  balancing  member  D  is  represented  by  ./-. 
that  the  radius  of  these  weights  from  the  axis  of  rotation  is 
y,  and  that  the  distance  between  the  plates  is  z.  Then  the 
total  measure  of  lack  of  dynamic  balance  will  be  xuz.  Assum- 
ing corresponding  capital  letters  for  the  work,  we  know  that 
the  total  measure  of  lack  of  dynamic  balance  is  XYZ.  and  in 
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order  that  Indicator  .1   will  Bhow  no  vlhratlon,  It  la  necessary 
to  have: 

xyz  -  A'  YZ 

Not  only  must  the  magnitude  of  these  two  products  for  the 
work  and  balancing  member  he  equal,  but  the  position  of 
the  balancing  member  must  bo  adjusted  so  that  Its  plane  of 
unbalance  is  the  same  as  that  of  the  work,  with  the  weight 
in  t ho  opposite  direction.  This  adjustment  Is  made  by  rotat- 
ing member  1)  by  means  of  handwhcel  0  until  the  desired 
result  has  been  accomplished,  as  indicated  by  a  stationary 
position  of  the  needle  on  indicator  dial  A.  When  this  result 
has  been  obtained,  it  is  required  to  know  at  which  points  on 
the  work  it  is  necessary  to  remove  metal  by  drilling  or  to 
add  metal  in  order  to  obtain  an  accurate  running  balance. 
This  result  is  accomplished  by  turning  a  handwheel  H  in  or- 
der to  rotate  both  the  balancing  member  D  and  the  work 
until  they  reach  such  a  position  that  a  zero  graduation  on 
disk  /  is  located  directly  beneath  a  stationary  needle.  When 
the  balancing  member  is  set  in  this  position,  the  work  has 
also  been  turned  to  such  a  position  that  balancing  is  accom- 
plished by  drilling  a  hole  at 
the  top  of  the  work  at  the 
right-hand  .end  and  at  the 
bottom  at  the  left-hand  end; 
similarly,  balancing  of  the 
work  may  be  accomplished  by 
adding  a  weight  at  the  left- 
hand  end  at  the  top  and  at 
the  right-hand  end  at  the 
bottom. 

We  have  now  ascertained 
the  position  of  unbalance  in 
the  work  and  are  ready  to 
start  the  actual  balancing 
operation,  the  first  step  of 
which  is  naturally  to  ascer- 
tain the  amount  of  correction 
that  must  be  made.  This 
is  shown  by  dial  J  which  is 
so  geared  to  the  balancing 
mechanism  that  the  turn- 
ing of  handwheel  E  both  ad- 
justs the  distance  between 
weights  D  and  causes  a  cor- 
responding movement  of  dial 
J.  The  graduations  on  this 
dial  will  vary  according  to 
the  size  of  the  machine,  but 
where  machines  are  used  for 
balancing  small  parts,  the 
readings  are  in  inch-ounces, 
while  for  machines  used  to  balance  large  machine  members, 
the  readings  are  in  foot-ounces. 

The  Carlson-Wenstrom  Co.  has  computed  data  showing  the 
depth  of  holes  ranging  in  diameter  from  %  to  iy2  inch, 
which  must  be  drilled  to  remove  a  specified  number  of  ounces 
of  metal.  These  data  are  given  in  the  accompanying  table. 
Also  a  chart  has  been  drawn  as  shown  in  Fig.  4.  This  gives 
the  reading  of  dial  J  along  the  upper  margin  and  the  value 
of  the  radius  Y  multiplied  by  the  length  of  the  work  Z 
along  the  left-hand  margin.  This  chart  is  valuable  for  use 
in  cases  where  a  number  of  duplicate  parts  have  to  be  bal- 
anced on  which  the  value  of  the  radius  times  the  distance 
between  opposite  ends  of  the  work  is  constant.  The  reading 
of  dial  J  will,  of  course,  vary  according  to  the  amount  of 
unbalance  existing  in  different  pieces  of  work,  and  in  using 
the  chart,  the  operator  runs  down  the  vertical  line  under  the 
dial  reading  until  he  strikes  the  horizontal  line  through  the 
constant  YZ  for  the  work.  He  then  runs  down  the  diagonal 
line  to  the  lower  or  right-hand  margin  of  the  chart,  to  find 
the  number  of  ounces  of  metal  which  must  be  removed  at 
each  end  of  the  work,  in  order  to  produce  an  accurate  condi- 
tion of  dynamic  balance.  With  this  information  available, 
he  can  then  refer  to  the  table  to  determine  the  depth  of  hole 


Fig,   5.     Special  Dynamic  Balancing 
Machine  Co.   for  balancing  Parts  of 


tor  a  drill  of  specified  diameter,  it  will  be  seen  that  at  both 
the  left  hand  and  top  margins  of  the  chart,  four  sets  of 
\ allies  are  given,  each  of  which  is  ten  times  the  preceding 
value.  Arranging  the  chart  in  this  way  makes  it  possible  to 
have  a  singlo  chart  which  Is  adaptable  for  use  on  machines 
of  all  sizes,  but  in  using  any  of  these  different  sets  of  values, 
the  machine  operator  must  be  careful  to  make  a  correspond- 
ing correction  of  the  position  of  the  decimal  point  in  the 
figure  designating  the  amount  of  metal  to  be  removed  from 
the  work.  This  is  done  by  multiplying  by  10,  100,  or  1000 
for  the  second,  third,  or  fourth  line  from  the  top  in  the 
values  for  the  dial  reading;  and  by  dividing  by  the  same 
factors  for  corresponding  lines  of  the  values  of  YZ. 

Fig.  3  shows  one  of  the  "Carwen"  dynamic  balancing  ma- 
chines as  used  at  the  plant  of  the  Westinghouse  Electric  & 
Mfg.  Co.  The  method  of  using  this  machine  is  in  accord- 
ance with  the  previous  description.  In  balancing  certain 
parts,  this  firm  makes  a  practice  of  drilling  and  tapping 
holes  around  the  periphery  at  each  end  of  the  work.  Then, 
after   the   plane   of   unbalance   has   been   determined,   it   is 

easy  to  make  correction  by 
screwing  the  required  num- 
ber of  threaded  plugs  into 
these  holes.  This  is,  perhaps, 
a  simpler  method  of  balancing 
than  to  resort  to  the  practice 
of  drilling  or  grinding  away 
metal. 

Bringing:  Pulleys  and  Shafts  of 

Wood-working-  Machinery 

into  Dynamic  Balance 

In  connection  with  the 
construction  of  various  types 
of  woodworking  machinery 
built  by  the  S.  A.  Woods  Ma- 
chine Co.  of  Boston,  Mass., 
two  interesting  methods  are 
used  for  bringing  high-speed 
shafts,  pulleys,  cutter-heads, 
etc.,  into  dynamic  balance. 
The  machine  used  for  bal- 
ancing members  of  consider- 
able length  was  developed  by 
C.  G.  Osteman,  mechanical 
engineer  of  the  S.  A.  Woods 
Machine  Co.,  while  the  ma- 
chine used  for  balancing 
pulleys  and  similar  shaped 
pieces  is  the  standard  type  of 
equipment  built  by  the  De- 
fiance Machine  Works,  of 
Defiance,  Ohio.  The  method  of  procedure  followed  in 
bringing  a  member  into  accurate  dynamic  balance  through 
the  use  of  either  of  these  equipments  will  be  described  in 
detail.  Fig.  5  shows  the  special  machine  developed  for  use 
in  balancing  shafts  and  other  members  of  considerable 
length.  Mention  has  already  been  made  of  the  fact  that  in 
case  of  a  lack  of  dynamic  balance,  there  is  a  tendency  for 
the  rotating  member  to  change  its  axis  of  rotation  from  the 
line  of  bearing  centers  to  an  axis  through  the  center  of 
gravity  of  the  work.  The  idea  of  this  dynamic  balancing 
machine  is  to  furnish  a  means  of  rotating  the  member  at 
high  speed  while  it  is  freely  suspended  in  the  air,  thus 
affording  an  opportunity  for  the  effect  of  lack  of  dynamic 
balance  to  manifest  itself. 

The  member  to  be  balanced  is  supported  in  a  sling  and 
driven  by  a  belt  A  from  an  overhead  countershaft  in  such 
a  way  that  it  runs  at  approximately  5000  revolutions  per 
minute.  At  each  end  of  the  shaft  there  is  a  half  bearing  B, 
which  is  supported  by  a  canvas  belt  C  connected  to  the  ma- 
chine frame.  This  flexible  method  of  support  places  the 
machine  member  which  is  to  be  balanced  under  practically 
no  restraint,  and  as  a  matter  of  fact,  the  bearings  B  have 
little  influence  in  supporting  the  work,  most  of  the  load  being 
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Fig.  6.     Diagrams  A  and  B   illustrate   Principle   governing'   Operation   of 

Machine  shown  in   Fig.   5;   Diagram   C  shows   why   Marks   are 

made  on  the  Light  Side  of  the  Work 

carried  by  belt  A.  Beneatb  each  of  the  end  bearings  there 
is  a  small  crank  D  which  actuates  an  adjusting  screw  to 
provide  for  raising  or  lowering  the  bearing,  in  order  that  the 
work  may  be  satisfactorily  leveled  up  and  also  to  provide  a 
means  for  compensation  in  handling  pieces  of  various  diam- 
eters without  changing  the  length  of  belt  A. 

In  balancing  a  machine  member  in  this  equipment,  the 
method  of  procedure  is  first  to  get  the  work  running  as 
smoothly  as  possible,  after  which  a  piece  of  soapstone,  which 
has  been  trimmed  up  to  a  sharp  edge  along  one  side,  is  very 
lightly  applied  to  the  rotating  shaft  so  that  it  will  just  touch 
the  high  side,  but  will  fail  to  touch  the  low  side.  The 
presence  of  these  high  and  low  sides,  as  they  are  called,  is 
the  result  of  the  shaft  rotating  about  an  eccentric  axis 
through  the  center  of  gravity,  owing  to  its  lack  of  balance. 
After  a  mark  has  been  made  with  the  shaft  rotating  in  one 
direction,  the  direction  of  rotation  is  reversed  by  means  of 
a  controller  connected  to  the  countershaft  and  another  mark 
is  applied  with  the  work  rotating  in  the  opposite  direction. 
The  central  point  of  the  space  where  these  marks  overlap, 
indicates  the  light  side  of  the  shaft  and  at  a  point  diametri- 
cally opposite,  metal  must  be  removed  by  drilling  a  hole  until 
the  necessary  correction  has  been  made  to  bring  the  piece 
into  accurate  running  balance. 

In  the  case  of  cutter-heads  for  wood  planers,  the  method  of 
procedure  is  to  first  accurately  balance  the  pulley  at  each  end 
of  the  cutter-head  arbor,  after  which  the  arbor  is  balanced 
and  then  the  three  pieces  are  assembled  and  tested  as  a 
unit  to  see  that  the  assembled  machine  member  runs  prop- 
erly. This  calls  attention  to  a  general  principle  of  funda- 
mental importance  in  conducting  work  of  this  kind,  namely, 
that  the  various  parts  of  an  assembly  may  be  balanced  in- 
dividually and  then  assembled.  Normally,  this  will  assure 
the  assembled  machine  member  also  being  in  dynamic  bal- 
ance. But  after  balancing,  no  adjustments  of  any  kind  can 
be  made  on  any  member  of  the  assembly  without  danger  of 
seriously  affecting  the  dynamic  balance  of  the  entire  machine 
member. 

In  order  to  give  a  clear  idea  of  the  principle  governing 
the  operation  of  this  machine,  and  the  reason  why  the  chalk 
marks  are  made  at  the  light  side  of  a  rotating  member  in 
which  there  is  a  lack  of  dynamic  balance,  attention  is  called 
to  the  diagrams  shown  in  Fig.  6.  This  illustrates  the  con- 
ditions governing  rotation  of  the  familiar  grindstone  and 
the  hand-cranks  at  opposite  sides  by  means  of  which  it  is 
turned.  At  A  the  outfit  is  shown  supported  in  rigid  bear- 
ings, and  where  there  is  a  noticeable  lack  of  dynamic  balance 
the  result  will  be  that  the  shaft  tends  to  find  a  center  of 
rotation  about  a  line  through  the  center  of  gravity  instead 
of  through  the  axis  of  these  bearings.  The  result  will  be 
that  an  excessive  pressure  will  be  applied  at  the  upper  edge 
of  one  bearing  and  the  lower  edge  of  the  opposite  bearing 
causing  excessive  wear  at  these  points.  Under  extreme  con- 
ditions of  speed  and  lack  of  balance,  such  an  excessive 
amount  of  vibration  and  wear  may  be  set  up  that  the  bear- 


ings will  be  actually  broken.  At  B  is  shown  the  manner 
in  which  the  crankshaft  tends  to  change  its  axis  of  rotation 
from  the  line  of  bearing  centers  to  an  axis  through  the  cen- 
ter of  gravity.  In  diagram  B  it  is  assumed  that  the  shaft 
is  rotating  in  free  space  at  high  speed,  without  any  form 
of  restraint  from  the  bearings.  Under  such  conditions  the 
axis  of  rotation  will  be  changed  from  line  W-X  of  diagram 
A  to  line  Y-Z  of  diagram  B. 

In  order  to  explain  the  way  in  which  the  chalk  mark  is 
applied  to  the  light  side  of  a  rotating  body,  where  there  is 
lack  of  dynamic  balance,  attention  is  called  to  diagram  C  of 
Fig.  6  which  shows  the  driving  pulley  of  a  cutter-head  for 
a  wood  planing  machine  as  it  is  set  up  to  be  balanced.  The 
piece  has  been  accurately  machined  so  that  it  is  concentric 
with  the  geometrical  axis  and  ahould  o*.  In  accurate  static 
and  dynamic  balance  if  there  is  no  lack  of  homogeneity  in 
material.  Suppose,  however,  that  there  is  a  blov  -hole  a3  in- 
dicated at  a  and  a  second  blow-hole  as  indicated  at  b.  We 
assume  that  blow-hole  a  is  larger  than  hole  b,  so  that  the 
heavy  side  will  be  slightly  below  the  geometrical  axis.  As 
a  result,  the  axis  of  rotation  will  change  from  the  geo- 
metrical axis,  to  an  axis  U-V  which  passes  through  the 
center  of  gravity.  It  will  then  be  apparent  that  when  the 
soapstone  with  a  sharp  edge  is  applied  to  the  shaft  it  will 
make  marks  at  points  c  and  d  which  represent  the  light 
side  of  the  shaft  in  each  case.  When  these  light  sides 
have  been  determined,  correction  must  be  made  by  drilling 
away  metal  at  points  diametrically  opposite  to  compensate 
for  the  lack  of  balance.  Where  there  is  a  substantial  error 
in  balance,  these  marks  will  be  quite  short  and  will  indicate 
the  light  side  quite  distinctly.  However,  where  the  lack  of 
balance  is  small,  the  soapstone  line  will  run  almost  all  the 
way  around  the 
shaft,  and  in  such 
cases  it  is  often 
easier  to  locate 
the  heavy  side  at 
the  point  midway 
between  the  ends 
of  the  line,  that 
is,  the  middle  of 
the  short  inter- 
val at  which  the 
chalk  does  not 
touch  the  rotating 
shaft. 

Machine   Applying: 
Principle  of  Equip- 
ment shown 
in  Fig-.  6 

The  Fitz-Em- 
pire  Double  Pivot 
Last  Co.,  Roches- 
ter, N.  Y.,  is  now 
building  for  the 
market  a  standard 
dynamic  balanc- 
ing machine 
which  employs  a 
similar  principle 
of  operation  to 
that  of  the  ma- 
chine shown  in 
Fig.  5,  and  as  a 
complete  descrip- 
tion of  the  oper- 
ation of  this  ma- 
chine was  given 
in  the  preceding 
paragraphs,  it  will 
merely  be  neces- 
sary at  this  time 
to  present  a  brief 
outline  of  the  fea- 

.  Fig.  7.    Commercial   Dynamic   Balancing    Machine 

tures    Of    the    *  ltZ-  built  by  the  Fitz-Zmpire  Double  Pivot  Last  Co. 


21)12 


MACHINKKY 


December,  1918 


Hhnplre  machine  which  is  shown  In  kik-  7.  Here  it  will  ho 
aeon  that  bar  .1  supports  two  arms  /;  which  carry  the  bear 
Ings  that  support  the  work  0  bo  be  balanced,  it  will  bo 
apparent  thai  this  work  bas  s  pulley  D  over  which  the  driv- 
ing bell  runs.  The  bearings  consist  of  aluminum  castings  F 
and  aluminum  U-shaped  boxes  Q  wltb  an  elastic  fell  packing 
Interposed  between  the  two  bearing  members.  As  both  the 
arms  /»'  ami  the  bearing  members  W  and  G  are  tree  t<>  vibrate, 
it  win  be  apparent  thai  the  work  can  move  In  any  direction 
according  to  the  forces  applied  to  it  through  lack  of  balanoe. 
The    fool  treadle   provides   for   engaging  or   disengaging   a 

brake  to  rapidly  stop  rotation  of  the  machine  and  work; 
and  the  Vertical  hand  lever  at  the  front  of  the  column  en- 
ables  the   speed    to   be    regulated   or    the   direction    of   rotation 

to  bo  reversed  otherwise,  the  method  of  procedure  in  bal- 
ancing is  the  same  as  that  which  has  just  been  described. 
It  is  stated  that  experienced  men  engaged  in  balancing  6-  by 
6-inch  cast  iron  pulleys  are  able  to  obtain  a  good  condition 
of  dynamic  balance  on  SO  per  cent  of  the  pieces  by  putting 
them  back  in  the  machine  a  second  time,  that  is  to  say,  by 
applying  two  sets  of  markings.  The  time  required  to  balance 
such  pieces  will  average  ten  minutes.  The  machine  has  a 
capacity  for  balancing  light-weight  rotating  parts  of  high- 
speed machinery  which  range  from  1  ounce  to  75  pounds  in 
weight,  and  the  arms  B  may  be  adjusted  along  bar  A  to  pro- 
vide for  balancing  work  up  to  32  inches  in  length  between 

the  bearings. 

*     *     * 

DEVICE  FOR  TESTING  HARDNESS  OF 
MATERIALS  COMMERCIALLY1 

BY  J.  G.  AYERS,  JR. 

In  the  ordinary  Brinell  machine,  several  seconds  are  re- 
quired to  bring  the  full  load  to  bear  upon  the  ball  and  test 
specimen  and  this  pressure  must  be  maintained  for  some 
time.  When  time  is  not  as  important  as  accuracy,  this  pro- 
cedure is  all  right;  but  when  the  testing  must  be  done  on  a 
commercial  scale,  as  in  the  acceptance  of  raw  material,  ra- 
pidity and  approximate  determinations  are  of  greater  im- 
portance. The  writer  has  tried  to  devise  a  simpler  machine 
that  will  give  satisfactory  results  in  tests  made  on  a  com- 
mercial scale.  Instead  of  applying  a  standard  dead  load,  as 
in  the  ordinary  Brinell  machine,  a  given  impact  is  used.    It 


•*         H,„  I-,,,..,, 

Cylindrical  Weight 
and   Ton-milli- 
meter Ball 


Abstract  of  a  paper  presented  to  the   American  Society  for  Testing   Ma- 
terials at  Atlantic  City,  June,  1918. 

BRINELL  HA.RDNESS  NUMBERS  FOR  AYERS-BRINELL  MACHINE  WITH 
lO-MILLIMETER  BALL  AND  10-KILOGRAM  WEIGHT 
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Machinery 

is,  ol  course,  Impossible  to  choose  a 
standard  impact  that  will  produce  the 
equlvalenl  Brinell  Impression  in  a  steel 
of  any  hardness,  but  for  a  given  hard* 
aess  it  i.s  possible  to  determine  empiric- 
ally the  Impact  required  to  produce  an 
impression  Identical  with  the  one  pro- 
duced  by  the  Btandard  Brinell  machine. 

The    impact    chosen    is   that   which   gives 

a  8-mllllmeter  diameter  impression  In 
a  steel  of  418  Brinell  hardness.  This 
impact  will  give  t lie  same  result  on  a 
steel  of  this  hardness  as  the  standard 
Brinell  machine,  using  the  I •)  millimeter 
ball  and  a  3000-kilogram  load  and  is 
obtained  by  dropping  the  cylindrical 
10-kilogram  weight  shown  in  the  illus- 
tration a  distance  of  70  millimeters. 
As  it  is  sometimes  advisable  to  use  a  lighter  load  than  3000 
kilograms  with  a  standard  Brinell  machine,  it  is  also  pos- 
sible to  obtain  a  different  impact  by  varying  the  distance  of 
the  fall  of  this  weight.  The  diameters  of  the  impressions 
of  the  ball  dropped  through  distances  of  36  and  70  millimeters 
in  steels  of  different  degrees  of  hardness  are  given  in  the 
accompanying  table. 

As  in  the  case  of  the  standard  Brinell  machine,  there  are 
certain  limitations  to  all  ball  hardness  testers.  In  those 
cases  in  which  the  metal  is  extremely  hard  a  permanent 
deformation  of  the  ball  results.  Where  the  test  specimen  is 
soft,  the  ball  penetrates  so  closely  to  the  supporting  surface, 
or  anvil,  that  the  hardness  of  the  latter  affects  the  results. 
Small  narrow  specimens  of  hard  steel  crack  under  test,  and 
soft  narrow  ones  permit  of  an  easy  lateral  flow  which  affects 
the  accuracy  of  the  test.  Fortunately,  with  the  exception  of 
thin  pieces  such  as  sheets,  none  of  the  above  cases  are  so 
extremely  common  as  to  curtail  the  use  of  the  Brinell  ma- 
chine. In  the  case  of  thin  soft  sheets,  by  reducing  the  load 
to  1000  kilograms  or  by  reducing  the  size  of  the  ball  con- 
sistent results  can  be  obtained;  with  the  device  described 
it  is  necessary  to  use  a  smaller  ball  and  less  impact.  In  the 
standard  Brinell  machine  there  are  only  two  factors  which 
can  be  varied,  namely,  the  load  and  the  size  of  ball.  In  the 
device  described,  the  weight,  the  height,  and  the  diameter  of 
the  ball  may  be  varied.  Just  what  values  will  eventually 
be  assigned  to  these  factors  has  not  as  yet  been  determined. 

In  designing  a  machine  upon  the  principle 
described,  it  is  possible  to  have  it  either  hand- 
or  power-operated.  The  weight  can  be  raised 
and  tripped  at  as  rapid  a  rate  as  the  samples 
can  be  supplied  and  removed,  so  that  it  will 
work  if  required  with  the  regularity  of  a 
shear  or  punch  press.  The  cost  of  manu- 
facture will  be  less  than  that  of  the  standard 
Brinell  machine,  since  there  are  fewer  ac- 
curately machined  parts  required,  and  this,  to- 
gether with  the  rapidity  with  which  tests  can 
be  made,  should  create  a  useful  field  for  the 
device. 

*     *     * 

Pure  sheet  nickel  for  household  utensils  is 
essentially  an  American  product.  It  does  not 
rust  or  oxidize;  consequently  the  danger  of 
poisoning  generally  caused  by  verdigris,  is 
eliminated.  It  will  not  tarnish  like  silver, 
and  while  not  as  good  a  heat  conductor  as 
aluminum,  nickel  utensils  are  made  of 
thinner  material,  which  more  than  compen- 
sates for  the  difference  in  conductivity.  The 
melting  point  of  nickel  is  2600  degrees  F., 
whereas  that  of  aluminum  is  only  1200  degrees 
F.  Nickel  is  also  much  more  resistant  to  the 
action  of  acids,  particularly  those  commonly 
found  in  food,  and  is  practically  immune  to 
the  attacks  of  all  alkalies. 
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CHINA   AS   A    MARKET    FOR    MACHINE   TOOLS 

BY  P.  J.  RASMUSSEN 
Engineer,  Nielsen  &  Winther  Co.,  Copenhagen.  Denmark 


The  writer  of  this  article  is  now  on  his  way 
to  China  where  he  will  build,  equip,  and  tempo- 
rarily manage  a  munition  factory  built  by  the 
Chinese  Government  as  part  of  the  Kung  Hsien 
Arsenal.  This  factory  will  be  equipped  with 
machine  tools  and  special  ammunition  ma- 
chinery built  by  the  firm  of  Nielsen  &  Winther 
Co.,  Copenhagen,  Denmark. 


THOSE  who  are  familiar  with 
conditions  in  China  are  pre- 
dicting that  after  the  war 
there  will  be  a  rapid  development 
of  Chinese  industries.  This  de- 
velopment will  require  machine 
tools,  because  the  machine  tool  is 
a  fundamental  and  necessary  ac- 
cessory   to    every    industry.       The 

transportation  system  of  China  will  be  developed  in  an  ever- 
increasing  ratio.  This  means  more  railroad  shops  with  their 
machine  tool  equipment,  and  gradually  plants  for  building 
railway  cars  and  locomotives.  Furthermore,  China  is  now 
developing  means  to  overcome  its  military  helplessness  in  re- 
gard to  other  aggressive  nations,  and  has  built  and  is  still 
building  arsenals  and  factories  for  the  manufacture  of  arms 
and  ammunition.  These  will  require  machine  tools  of  the 
highest  class.  Europe  is  reaching  out  for  this  trade  with  a 
very  definite  purpose,  and  it  is  likely  that  American  machine 
tool  builders  will  also  appear  in  the  Chinese  market  after 
the  war  in  greater  numbers  than  in  the  past.  Conditions  in 
China  are  favorable  to  a  great  industrial  development,  and 
it  is  likely  that  the  future  will  see  a  rapid  advance  in  all 
the  fields  of  industrial  endeavor.  Some  of  the  ideas  in  the 
following  paragraphs  were  given  to  the  writer  by  F.  C. 
Mathiesen,  of  Pekin,  China,  an  engineer  intimately  ac- 
quainted with  Chinese  conditions,  who  has  lived  and  has 
been  engaged  in  business  in  China  for  more  than  ten  years. 

Reasons  Why  There  will  be  a  Great  Industrial  Development 
in  China 

It  is  likely  that  within  the  next  few  years,  American,  Eu- 
ropean, and  Japanese  capital  will  become  interested  in  the 
industrial  development  of  China  and  that  factories  will  be 
built  in  China  for  producing  many  products  for  local  con- 
sumption, instead  of  importing  products  made  in  America  or 
Europe.  This  is  particularly  true  of  articles  that  can  be 
manufactured  to  advantage  with  cheap  labor  and  under  the 
prevailing  conditions  in  China.  The  reasons  why  it  would 
be  more  advantageous  to  make  products  of  this  kind  in  China  - 
than  to  attempt  to  ship  them  to  the  country  are,  that  there 
is  an  abundance  of  cheap  coal,  an  abundance  of  cheap  labor, 
great  quantities  of  raw  materials  of  nearly  all  kinds,  and 
low  taxes.  In  addition,  the  high  freight  charges  for  carry- 
ing manufactured  goods  from  America  or  Europe  to  China 
will  induce  capital  in  many  lines  to  operate  directly  in  that 
country.  To  equip  these  factories,  however,  will  require  a 
great  deal  of  machinery  built  in  America  or  Europe,  and 
here  is  an  opportunity  for  the  machine  tool  builder  to  estab- 
lish himself  in  China  in  such  a  manner  that  when  this  trade 
becomes  available,  he  is  ready  to  take  advantage  of  the  op- 
portunity. 

There  are,  of  course,  some  objections  to  the  establishment 


the  transportation  facilities  are  a 
great  deal  better.  China  has  a 
network  of  railways  which  is  con- 
stantly increasing,  and  its  rivers 
and  system  of  canals  provide  an 
inland  navigation  facility  of  great 
importance.  Large  steamers  can 
carry  freight  as  well  as  passengers 
along  the  Chinese  rivers  far  into 
the  country,  and  a  great  many  good  harbors  along  these 
rivers  make  the  transportation  problem  an  easy  one.  Alto- 
gether, there  are  great  opportunities  in  prospect  for  the 
importation  of  machinery  of  all  classes,  including  machine 
tools,  steam  engines,  pumps,  and  mining  machinery.  In 
some  portions  of  China  water  power  is  available,  making  it 
possible  to  develop  a  trade  in  hydraulic  machinery  and 
electrical  machines. 

Methods  of  Operating  a  Business  in  China 

There  are  three  specific  methods  that  may  be  used  in  sell- 
ing machinery  in  China. 

1.  An  American  or  European  machine  builder  may  estab- 
lish a  Chinese  branch  house  managed  by  Americans  or  Eu- 
ropeans, which  would  sell  directly  to  Chinese  and  other 
companies  requiring  machinery  for  industrial  undertakings. 
This  method,  of  course,  can  be  employed  only  by  very  large 
builders  of  machine  tools. 

2.  The  machine  manufacturer  may  be  represented  in 
China  by  a  large  American  or  European  selling  organization, 
which  has  an  office  of  its  own  conducted  and  run  entirely 
by  Americans  or  Europeans. 

3.  American  or  European  capital  may  cooperate  with 
Chinese  capital  in  such  a  way  that  the  control  still  remains 
in  America  or  Europe,  as  far  as  both  the  commercial  and 
the  engineering  sides  are  concerned.  In  this  case  the  sell- 
ing company  may  have  Chinese  directors  and  a  number  of 
Chinese  officers.  This  method  has  a  great  deal  to  commend 
it,  providing  the  Chinese  officers  are  carefully  selected.  The 
advantages  may  be  summarized  as  follows:  The  Chinese 
customers  will  have  much  greater  faith  in  the  undertaking 
if  it  has  been  proposed  and  is  backed  by  Americans  or 
Europeans;  on  the  other  hand,  the  Chinese  authorities  are 
likely  to  look  more  favorably  upon  a  company  of  this  kind 
than  they  would  upon  one  that  is  purely  foreign.  In  fact, 
selling  agencies  or  companies  made  up  partly  of  Chinese 
and  partly  of  foreign  business  men  are  more  successful,  as 
a  rule,  than  those  that  are  either  purely  foreign  or  purely 
Chinese.  Purely  native  companies  are  generally  "squeezed" 
by  the  authorities,  while  foreign  concerns  are  often  em- 
barrassed in  various  ways.  It  appears  that  the  combination 
of  foreign  and  Chinese  capital  and  management  is  generally 
treated  better  by  the  Chinese  authorities,  and  the  combin- 


of  industries  in  China,  chief  of  which  is  the  unstable  political  „  ation  is  also  more  popular  in  China,  which  is  an  important 
situation.      This,    however,    does    not    affect    the    so-called      factor. 


"foreign  settlements,"  because  these  are  fully  protected  by 
their  respective  European  governments.  Another  objection 
is  that  at  the  present  time  the  amount  of  iron  and  steel  pro- 
duced in  China  is  comparatively  small,  and  not  enough  for 
any  great  industrial  expansion.  Gradually,  however,  this 
condition  will  be  overcome,  and  during  the  development 
there  will  be  a  great  call  for  machinery  and  machine  tools 
in  order  to  equip  the  iron  and  steel  industry. 

Comparison  between  China  and  Other  Asiatic  Markets 

As  compared  with  Siberia,  which  is  as  rich  as  China  in 
coal,  and  a  great  deal  richer  in  iron  and  other  metals,  China 
has  many  advantages.  The  most  important  is  that  Siberia 
is  poor  in  good  labor,  while  China  is  extremely  rich  in  this 
respect.     The  climate  is  more  advantageous  in   China,  and 


The  Chinese  are  very  willing  to  enter  into  such  partner- 
ships, as  they  recognize  that,  on  the  whole,  the  American  or 
European  will  give  them  an  honest  administration  and  that 
he  is  technically  superior.  They  especially  favor  this  ar- 
rangement if  the  leading  men  in  the  organization  being 
formed  have  some  knowledge  of  China.  Of  course,  consider- 
able care  must  be  taken  in  forming  such  partnerships. 

After  his  long  experience  in  China  and  dealings  with 
Chinese  business  men,  Mr.  Mathiesen  states  that  business 
men  in  the  province  of  Canton  are  by  far  the  most  intelligent 
and  enterprising  of  any  to  be  met  in  China,  and  here  the 
largest  amounts  of  capital  are  also  to  be  found.  The 
Chinese  in  Singapore  (Straits-settlement  Chinese)  should 
also  be  considered  in  conjunction  with  any  business  dealings 
with  China.    Much  business  in  China  can  be  conducted  from 
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there.  There  Is  a  hotter  understanding  of  big  commercial 
enterprises  in  Singapore  than  there  is  in  China,  and  line 
one  also  finds  a  reliable  and  experienced  merchant  class, 
which  has  considerable  interest  in  new  enterprises  in 
China  proper.  At  the  same  time,  the  Singapore  Chinese  are 
English  citizens,  and  consequently  they  are  amenable  to 
British  law. 

It  has  been  the  custom  in  the  past  for  many  European 
machine  building  firms  to  sell  machinery  without  requiring 
cash  payments  (although  at  high  prices).  The  payment  for 
the  machinery  has  remained  as  a  first  mortgage  on  the 
undertaking,  hut  this  must  not  be  considered  good  business 
policy  unless  the  seller  also  retains  a  commercial  and  tech- 
nical control  in  the  new  Chinese  undertaking. 

Both  Europe  and  Japan  will  probably  work  along  the  lines 
mentioned  in  the  preceding  paragraphs,  and  those  who  step 
Into  China  at  the  present  time  are  likely  to  get  in  on  the 
ground  floor.  American  machine  tool  builders  and  manu- 
facturers of  other  classes  of  machinery  for  which  there  is 
a  market  in  China  will  no  doubt  also  adopt  some  definite 
policy  with  regard  to  Chinese  trade.  There  is  a  great  in- 
dustrial development  to  be  expected  in  China  in  the  com- 
paratively near  future. 

*     *     * 

DEVELOPMENT  OF  ELECTRIC  CAST-STEEL 
ANCHOR  CHAIN1 

At  the  time  that  the  present  large  shipping  program  of 
this  country  was  decided  upon,  it  was  at  once  obvious  that 
the  United  States  was  not  prepared  to  furnish  many  things 
required  in  the  construction  of  ships.  Anchor  chain,  of 
which  the  average  sized  merchant  vessel  requires  about  30 
tons,  was  one  of  these.  For  a  program  of  1500  ships  this 
item  alone  would  aggregate  approximately  45,000  tons,  or 
over  five  8000-ton  shiploads  of  chain.  The  anchor  chain 
used  in  the  United  States  has,  for  the  most  part,  been  of 
foreign  manufacture,  although  the  Navy  has  manufactured 
most  of  its  chain  at  the  Charlestown  Navy  Yard.  The  uni- 
versal method  of  manufacturing  chain  has,  in  most  cases, 
been  by  hand  forging.  A  gang  of  chain  makers  could  pro- 
duce but  a  few  lengths  per  day,  and  it  therefore  was  at 
once  evident  that  a  new  process  for  making  the  chains  must 
be  developed  if  the  new  demands  were  to  be  met. 

Different  Methods  Tried  for  Speeding  up  Production 

With  a  view  of  solving  this  problem,  investigations  were 
made  at  the  request  of  the  Shipping  Board.  From  an 
engineering  standpoint,  although  the  problem  seems  simple, 
the  factor  of  mere  strength  did  not  prove  to  be  of  primary 
importance.  From  a  nautical  viewpoint,  the  weight  of  the 
chain  per  fathom  for  a  given  size  of  ship  was  the  important 
requirement.  The  first  consideration  was  the  substitution  of 
electric  welding  for  the  hand  method.  This  was  successfully 
done;  but  this  means  simply  speeded  up  one  of  a  number 
of  operations  necessary  in  the  production  of  chain.  It  was 
then  decided  that  at  least  every  other  link  could  be  drop- 
forged  to  shape,  including  the  stud,  and  that  the  alternate 
link  could  be  welded  by  hand,  machine,  or  electrically.  A 
set  of  dies  for  two-inch  chain  was  accordingly  made  and  a 
number  of  links  was  forged.  Tests  showed  them  to  be  suc- 
cessful. It  was  thought  that  the  Fleet  Corporation  would  be 
able  to  obtain  drop-hammers  in  various  parts  of  the  country, 
order  links  forged  from  cast  ingots,  and  have  the  links 
shipped  to  chain  shops  where  they  could  be  welded  into 
finished  chain,  thereby  materially  reducing  the  labor  on 
half  the  production.  This  method,  however,  did  not  particu- 
larly adapt  itself  to  the  heavier  chain,  as  it  is  much  easier 
for  a  chain  maker  to  weld  a  link  at  the  end  of  a  chain  than  to 
connect  two  pieces  of  chain;  and  while  it  would  have  un- 
doubtedly speeded  up  the  production,  on  the  whole  it 
would  have  handicapped  that  part  of  the  process  in  which 
hand  welding  would  be  employed. 


1Abstract  of  an  article  by  W.   L.   Merrill,   Power  and  Mining  Engineering 
Department,   General  Electric  Co.,   in  the   "General  Electrical   Review." 


Casting  Electric  Steel  Anchor  Chain 
Thus  it  appeared  that  any  process  for  making  chain  which 
would  make  a  real  reduction  in  the  over-all  labor  time  must 
involve  some  radical  change  from  the  conventional  method. 
Hence,  a  method  of  casting  the  chain  was  evolved.  One  of 
the  earlier  cast-steel  chains  was  made  by  casting  one  link 
at  a  time  with  the  molds  interlocked.  The  diameter  of  the 
link  was  7y2  inches  and  the  length  36  inches,  and  this  chain 
is  in  service  at  the  present  time.  It  appeared  possible,  how- 
ever, to  cast  much  smaller  chain  than  this  by  the  use  of 
electric  steel,  and  accordingly  samples  were  made  that 
proved  this  to  be  true.  In  the  first  attempt,  the  studs  were 
placed  in  position  after  the  links  were  cast,  the  same  as 
in  hand-welded  chain.  Attempts  to  cast  chain  in  permanent 
molds  were  also  made.  It  was  found,  however,  that  this 
was  not  feasible  for  large  production,  since  there  is  a  very 
critical  time  at  which  the  molds  should  be  opened  so  that 
cracks  caused  by  shrinkage  may  be  prevented.  Therefore, 
dry  sand  molds  were  used  and  successful  chain  was  made 
by  this  method. 

Strength  of  Electric  Steel  Chain 

The  first  samples  tested  at  the  Bureau  of  Standards  showed 
nearly  double  the  strength  of  wrought-iron  chain.  How- 
ever, it  was  thought  by  some  that  further  tests  should  be 
made  before  adopting  the  chain.  There  seemed  to  be  some 
concern  regarding  the  comparative  corrodible  qualities  of 
electric  steel  and  wrought  iron.  There  being,  however,  no 
reliable  data  available  on  wrought  chain,  it  was  felt  that 
the  life  of  electric  steel  in  comparison  would  at  least  be  suffi- 
cient for  the  emergency  at  hand,  and  consequently  the 
question  of  corrosion  was  dismissed.  Data  collected  from 
various  sources  showed  that  practically  all  anchor  chain 
failures  were  due  to  accident  rather  than  normal  conditions. 
Comparative  tests  were  made  by  subjecting  single  links  of 
wrought  chain  and  electric  steel  chain  to  a  blow  under  a 
drop-hammer,  which  action  somewhat  approximates  that  of 
the  abnormal  conditions  that  anchor  chain  must  withstand. 
Neither  link  failed,  but  the  electric  steel  link  showed  less 
deformation  than  the  wrought  link. 

Investigations  on  automatic  machine  molding  possibilities 
were  made,  and  resulted  in  developing  a  process  for  mold- 
ing chain  in  sections  complete,  with  the  studs  cast  integral, 
and  successful  results  were  obtained  in  several  foundries. 
At  the  present  stage  of  development,  chain  with  links  of  1% 
inch  diameter  is  apparently  the  smallest  that  it  is  practicable 
to  mold. 

The  American  Bureau  of  Shipping,  American  Lloyds,  and 
English  Lloyds,  have  approved  and  issued  specifications  per- 
mitting the  use  of  electric  steel  anchor  chain  on  shipboard. 
These  specifications  differ  in  the  main  from  those  required 
for  wrought  chain  in  that  the  original  breaking  test  of 
wrought  chain  is  now  specified  for  the  proof-test  of  electric 
steel  chain,  with  proportional  increase  in  tests  for  sample 
links  above  this  of  40  per  cent,  and  in  addition,  to  this  is 
added  a  shock  bending  test  for  sample  links. 
*     *     * 

RUST  PREVENTIVES 

The  following  anti-rust  compound  for  machinery  will  give 
satisfactory  results  if  care  is  taken  first  to  properly  clean 
the  parts  which  are  subject  to  rust  with  fine  emery  cloth  and 
oil.  Dissolve  one  pound  of  lard  and  one  ounce  of  camphor. 
Remove  the  scum  and  stir  in  enough  powdered  graphite  to 
give  the  mixture  the  color  of  iron.  Apply  to  the  desired 
parts  and  after  twenty-four  hours,  clean  the  surface  with  a 
soft  cloth. 

For  tools,  vaseline  is  a  good  rust  preventive.  Of  course, 
tools  which  are  rusty  must  be  cleaned  with  French  emery 
paper  and  oil  before  applying  the  vaseline.  A  good  suggestion 
to  toolmakers  and  machinists  as  an  anti-rust  measure  is  to 
apply  a  little  vaseline  to  the  hands  when  handling  tools, 
since  freely  perspiring  hands  are  likely  to  cause  the  tools  to 
rust.  G.  B. 
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CONFERENCE  OF  MORE  THAN  THREE  HUNDRED  AND  FIFTY  AMERICAN  INDUSTRIES 
TO  BE  HELD  AT  ATLANTIC  CITY.  DECEMBER  3  TO  6 


ON  December  3,  the  War  Service  Committees  of  more  than 
three  hundred  and  fifty  industries,  consisting  of  promi- 
nent manufacturers  and  representing  practically  every 
trade  and  industry  in  the  United  States,  will  meet  in  separate 
meetings  at  Atlantic  City,  N.  J.,  under  the  auspices  of  the 
War  Service  Executive  Committee  of  the  Chamber  of  Com- 
merce of  the  United  States.  At  these  meetings,  policies  will 
be  formulated  for  the  industries  represented  by  the  commit- 
tees, and  these  policies  will  be  given  definite  form  in  resolu- 
tions and  recommendations  which  will  be  presented  during 
the  conference  on  the  following  three  days.  This  is  probably 
the  largest  and  most  repre- 
sentative gathering  of  manu- 
facturers and  industrial  men 
that  has  ever  taken  place, 
and  it  is  believed  that  the 
results  from  the  conference 
will  have  an  important  bear- 
ing upon  the  great  questions 
to  be  decided  in  connection 
with  reconstruction  for  peace. 
The  manner  in  which  the 
Chamber  of  Commerce  of  the 
United  States  has  organized 
the  industries,  under  the 
direct  supervision  of  W.  H. 
Manss,  director  of  the  War 
Service  Executive  Committee, 
is  very  thorough.  Three  hun- 
dred and  fifty-seven  indus- 
tries or  trades  have  been  re- 
quested each  to  select  a  com- 
mittee to  go  to  Atlantic  City 
and  there  represent  the  trade. 
These  committees  have  not 
been  created  over-night,  but 
the  work  of  selecting  and  ap- 
pointing them  has  proceeded 
for  many  months.  The  num- 
erous trade  committees,  in 
turn,  will  be  combined  into 
some  thirty  larger  groups 
known  as  "related"  groups, 
and  these  groups  will  be 
classified  into  ten  "major" 
groups.  The  method  that 
will  be  followed  at  the  meet- 
ing will  be  to  have  the  in- 
dividual trade  committees 
meet  separately  on  December 
3  and  formulate  their  re- 
spective policies;  then  the 
related  groups  will  meet  on 
December  4  and  the  policies 
already  formulated  by  the 
smaller  committees  will  be 
passed  upon  by  these  larger  groups.  Finally,  on  December  5, 
the  policies  adopted  by  the  related  groups  will  be  considered 
by  the  major  groups  and  definite  action  taken.  Careful  plans 
have  already  been  laid  for  the  meeting,  and  the  subjects  of 
prime  importance  to  be  discussed  have  been  submitted  to 
the  industrial  representatives.  Among  the  many  subjects 
that  have  been  proposed  are  the  following:  Methods  to  be 
followed  in  the  cancellation  of  government  war  orders,  so 
that  there  will  be  the  least  amount  of  hardship  on  the  in- 
dustries and  so  that  there  may  be  a  gradual  and  simple 
readjustment  to  normal  commercial  conditions;  suggestions 
relating  to  the  continuation,  during  the  period  of  reconstruc- 
tion, of  the  War  Industries  Board,  or  of  any  of  its  divisions, 


AN  ACCURATE  PREDICTION 


On  August  15, 1914,  two  weeks  after  the  beginning  of 
the  war,  Alexander  Luchars,  publisher  of  Machinery, 
wrote  an  editorial  which  was  published  in  the  Sep- 
tember number  of  Machinery,  in  which  he  predicted 
very  accurately  the  conditions  that  now,  four  years 
and  three  months  later,  we  find  have  come  true.  The 
following  quotations  from  the  editorial  published  are 
of  great  interest  in  view  of  the  developments  during 
the  past  four  years: 

"Whatever  happens  to  the  three  emperors  who 
are  responsible  for  the  war,  one  result  will 
surely  be  the  transfer  of  some  of  their  power 
to  the  people  of  Germany,   Russia,  and  Austria. 

"The  strength  and  military  training  of  the 
Germans  have  made  them  over-confident,  and 
begotten  a  war  madness  which  will  check  their 
commercial  progress  for  a  generation.  This 
was  very  noticeable  when  the  writer  was  in 
Germany  last  summer  during  the  break  with 
England.  The  war  fever  possessed  nearly  every- 
one, and  only  a  spark  was  then  needed  to  start 
the  conflagration. 

"Germany is  hated   and   feared   by  all 

of    Europe   except    Austria 

"It  will  be  years  before  the  trade  of  Germany 
can  recross  the  bloody  barriers  which  will  sep- 
arate her  at  the  close  of  the  war  from  the  coun- 
tries she   is  seeking  to   destroy." 

Machinery  was  the  first  technical,  engineering,  or 
trade  journal  to  take  a  definite  stand  with  regard  to 
Germany's  position,  and  the  first  journal  that  pre- 
dicted the  exact  outcome  of  the  conflict,  due  mainly 
to  the  fact  that  its  publisher  had,  for  years  previ- 
ous, given  very  close  attention  to  European  trade  and 
conditions  in  general;  and  had  traveled  extensively 
in  Europe  where  he  had  a  large  circle  of  friends  and 
acquaintances,  through  whom  he  had  first-hand  and 
accurate  information  as  to  the  actual  internal  con- 
ditions and  feelings  in  the  various  European 
countries.  ERIK  OBERG 


or  of  any  other  governmental  department  created  specifically 
for  the  war  period;  the  question  whether  such  boards  or 
departments  should  have  the  authority  to  control  materials 
and  regulate  prices;  the  disposition  to  be  made  of  the  gov- 
ernment merchant  marine;  problems  relating  to  foreign  com- 
merce and  the  effect  of  the  Webb-Pomerene  bill,  which  al- 
lows combinations  for  foreign  trade,  and  how  the  provisions 
in  this  bill  may  be  realized  in  practice;  methods  for  deter- 
mining the  needs  of  the  Allied  countries  for  rehabilitation, 
and  the  extent  to  which  the  United  States  can  supply  both 
raw   and   finished   materials   to    these   countries   until    they 

have  been  reconstructed; 
questions  relating  to  the  ap- 
pointment of  a  committee  by 
the  manufacturers  of  the 
United  States  to  confer  with 
similar  committees  of  the  Al- 
lied nations  to  formulate  In- 
ternational plans  for  pro- 
tecting industry  during  the 
reconstruction  period. 

Labor  questions  will  also  be 
taken  up  and  it  is  expected 
that  definite  policies  will  be 
adopted.  Among  the  questions 
thus  proposed  is  one  relating 
to  how  the  men  returning 
from  the  front  may  be  best 
absorbed  in  the  industries 
without  adversely  affecting 
the  present  workers  in  these 
industries.  Management  and 
financial  problems  will  also 
be  taken  up.  Among  the  ques- 
tions thus  dealt  with  will  be 
those  relating  to  orders  placed 
at  war  prices,  but  not  de- 
livered; effect  of  increased 
taxes  and  rates  of  interest; 
effect  of  the  Government  sell- 
ing materials,  machines,  and 
industrial  products  in  the 
open  market,  when  these  ma- 
terials, machines,  or  products 
will  no  longer  be  required  by 
the   Government. 

These  and  a  great  many 
other  questions  will  be 
brought  up  in  the  smaller 
committees,  and  then  be 
placed  before  the  major  group 
meetings  for  final  action. 
Permanent  committees  will  be 
formed  for  carrying  into  ef- 
fect the  resolutions  adopted, 
and  it  is  believed  that  by  this 
means  it  will  be  possible  to  obtain  a  concerted  action  on  the 
part  of  the  manufacturers  of  the  country,  and  that  definite 
policies  will  be  formulated  which  the  manufacturers  will 
find  it  possible  and  safe  to  follow.  The  conference  will  be 
addressed  by  the  Secretary  of  War,  the  Secretary  of  the  Treas- 
ury, and  the  Secretary  of  Commerce.  It  is  hoped  that  these 
addresses  will  aid  in  giving  the  manufacturers  a  definite 
idea  as  to  what  the  future  policies  of  the  Government  will  be 
in  the  most  important  branches  of  governmental  service.  It 
has  been  suggested  that  the  nation  should  enter  upon  the 
reconstrcution  period  in  the  same  spirit  as  that  with  which 
we  entered  upon  the  war — the  spirit  of  honesty,  justice,  and 
humanity. 
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METHODS  EMPLOYED  IN  MACHINING  ADAPTERS 


BY   M.  II.   I'OTTKR 


Fig.  4 


Machitii  r/i 


in  the  Illustration  at  A,  B,  and  G,  re- 
Bpectlvely.  During  this  operation  it  is 
not  vital  that  the  piece  be  centered  by 
the  same  method  as  in  the  previous  oper- 
ation, although  thi.s  may  be  found  a  con- 
venient method  of  chucking. 

If  it  is  not  convenient  to  mill  the 
threads  as  shown  in  Fig.  4,  they  can  be 
cut  as  shown  in  Fig.  5.  The  piece  is 
chucked  as  shown,  and  the  exterior  thread 
cut  with  the  self-opening  die-head  A.  The 
larger  interior  thread  is  cut  with  the 
collapsible  tap  B,  and  the  smaller  hole 
with  a  tap  similar  to  that  shown  in  Fig. 
3.  After  the  piece  is  burred,  it  is  com- 
pleted as  far  as  the  machining  operations 
are  concerned  and  is  ready  for  the  final 
inspection.  The  adapters  are  gaged  after 
each  operation. 

Gas  Shell  Adapters 


Figs.    1    to    4.     High-explosive    Shell    Adapter    and    First    Four    Operations    in    machining    it 

MANY  orders  have  been  placed  with  manufacturers  by 
the  Ordnance  Department  of  the  United  States  Army 
for  high-explosive  and  gas  shell  adapters.  Although 
the  operations  are  few  and  not  particularly  complicated, 
some  manufacturers  have  experienced  considerable  trouble 
in  meeting  the  requirements  of  the  government  inspection. 
The  high-explosive  adapter  is  subject  to  two  concentricity 
tests,  while  the  gas  shell  adapter  is  gaged  but  once  for  con- 
centricity. The  greatest  trouble  in  producing  work  which 
could  be  satisfactorily  passed  has  been  due  to  the  difficulties 
met  with  in  this  concentricity  gaging. 

Hig-h- explosive  Shell  Adapters 

The  adapters  for  the  high-explosive  shell  are  machined 
as  shown  in  Figs.  2,  3,  4,  and  6,  when  the  threads  are 
milled,  and  as  in  Figs.  2,  3,  4,  and  5,  when  the  threads  are 
cut.  The  completed  adapter  is  shown  in  Fig.  1.  The  out- 
side diameters  of  the  finished  adapters  range  from  1.85  to 
2.37  inches,  depending  upon  the  size  of  shell  for  which  they 
are  intended. 

The  first  operation,  which  is  shown  diagrammatically  in 
Fig.  2,  consists  of  boring  and  finishing  the  hole,  under-cut- 
ting, rough-forming,  and  cutting  off.     Referring  to  Fig.  2, 
A  is  the  stop;  B,  the  drill;  G,  the  two-step 
reamer;   D,  the  automatic   under-cutting 
tool;   E,  the  rough-forming  tool;   and  G, 
the  cutting-off  tool.  The  second  operation, 
shown  in  Fig.  3,  consists  of  tapping  the 
upper    interior    thread.      The    piece    is 
chucked  as  shown. 

Operations  3  and  4,  illustrated  in  Fig. 
4,  consist  of  milling  the  lower  interior 
and  the  exterior  thread.  The  tools  are 
the  two  milling  cutters  A  and  B.  In  this 
operation  it  is  very  important  that  the 
piece  be  centered  so  as  to  be  concentric 
with  the  hole  tapped  in  Operation  2.  In 
order  that  this  may  be  accomplished 
satisfactorily  the  work  is  centered  on  the 
threaded  arbor  G. 

The  fifth  operation,  shown  in  Fig.  6, 
consists  of  rough-forming  the  taper  on 
the  head,  cutting  to  length,  and  finish- 
forpiing  the  taper.     The  tools  are  shown 


The    gas   shell    adapters    are   made    of 
hexagonal  stock  and  are  machined  to  the 
shape  shown  in  Fig.  7.     The  sizes  vary 
from  1.94  to  3.46  inches  outside  diameter. 
The   first  operation   is  shown  in  Fig.   8, 
A  being  the  stop;  B,  the  drill;  and  G,  the  self-opening  die- 
head  for  the  exterior  thread  of  the  adapter;   D,  the  rough- 
forming  tool;  E,  the  tool  for  forming  the  lip  to  size;  G,  the 
grooving  tool;  and  H,  the  cutting-off  tool. 

The  second  operation  is  shown  in  Fig.  9,  A  being  the  two- 
step  reamer;  B,  the  tool  for  cutting  to  length;  G,  the  col- 
lapsible tap  for  cutting  the  interior  thread;  and  D,  the  tool 
for  forming  the  chamfer.  When  the  tools  are  available  for 
milling  the  threads,  this  process  is  preferable  to  the  method 
described.  Both  the  high-explosive  and  the  gas  shell  adapters 
are  finally  zinc-plated. 

As  previously  stated,  the  concentricity  gaging  is  the  most 
important  and  the  one  which  causes  the  greatest  number  of 
rejections.  The  other  gaging  consists  of  both  "Go"  and 
"Not  Go"  thread  plugs,  and  of  plain  plug  and  ring  gages. 
The  tolerances  on  both  the  threaded  parts  and  other  dimen- 
sions are  quite  liberal.  The  thread  tolerances  vary  from 
0.009  to  0.018  inch.  For  the  other  dimensions  the  tolerances 
range  from  0.015  to  0.040  inch. 

While  the  methods  described  are  in  no  way  unusual,  they 
present  good  manufacturing  practice;  hence,  they  are 
applicable  not  only  in  the  manufacture  of  war  materials,  but 
also  in  producing  similar  parts  for  devices  used  in  peace. 


Fig.  5 


o 


Fig.  6 
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Fig.    5. 


Cutting    Threads    of    High-explosive    Shell 
Adapter    with    Die-head 


Fig.    6.     Machining    Taper    on    Head 
and  cutting  to  Length 
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Fig.  8 
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Fig.  9 
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Figs,  7  to  9.     Machining  Operations  for  the  Gas  Shell  Adapter 


WAR  INDUSTRIES  BOARD'S  RULING  ON 
MACHINE  TOOL  EXPORTS 

The  Machine  Tool  Section  of  the  War  Industries  Board  is 
calling  particular  attention  at  this  time  to  a  matter  which  is 
of  great  importance  to  machine  tool  builders  and  exporters 
of  machine  tools.  The  board  has  found  that  considerable 
equipment  is  being  stored  in  New  York  City  or  other  ports 
instead  of  being  put  into  actual  service. 

In  order  to  insure  against  financial  loss  and  the  creating 
of  conditions  which  will  add  to  the  problem  of  readjusting 
our  industrial  line  after  the  war,  all  manufacturers  supply- 
ing machinery  for  foreign  shipment  should  be  sure  that  ex- 
port license  has  been  granted  the  War  Trade  Board.  The 
license  number  of  the  machine  should  be  obtained  before  it 
is  shipped  or  even  before  production  is  commenced,  especially 
if  the  machine  is  of  a  special  design.  The  resolution  adopted 
by  the  War  Industries  Board  last  spring  and  the  recent  plan 
adopted  coordinating  the  activities  of  the  War  Trade  Board 
are  as  follows,  and  cover  each  point  in  detail. 

Exports 

In  accordance  with  the  action  of  the  board  on  March  26, 
1918,  Judge  Parker  submitted  the  following  resolution  dis- 
couraging the  purchase  of  materials  for  export,  the  same  to 
be  paid  for  and  put  in  storage  until  after  the  war: 

"Whereas,  it  has  come  to  the  notice  of  the  War  Industries 
Board  that  orders  have  been  and  are  being  placed  for  the 
production  and  delivery  in  the  United  States  of  materials, 
equipment,  and  supplies  intended  for  export,  either  actually 
or  nominally  to  neutral  countries,  but  for  which  no  export 
licenses  will  be  issued  during  the  war;  and 

"Whereas,  many  of  the  products  for  which  such  orders 
are  placed  are  manufactured  in  accordance  with  special  de- 
signs and  specifications  rendering  it  impossible  for  them  to 
be  utilized  to  advantage  or  at  all  in  this  country;  and 

"Whereas,  the  said  materials,  equipment,  and  supplies  are 
being  stored  for  export  at  the  termination  of  the  war;  and 

"Whereas,  this  practice  results  in  the  utilization  of  ma- 
terials and  labor  urgently  needed  for  the  production  of  the 
war  requirements,  direct  or  indirect,  of  the  United  States 
and  the  Allies; 

"Now,  therefore  be  it  resolved  by  the  War  Industries 
Board,  that  the  practice  here  mentioned  is  to  be  deprecated 
and  should  be  discouraged. 


"Be  it  further  resolved  that  the  industries  of  this  country 
be  requested  to  accept  no  order  for  the  manufacture  of  and 
to  make  no  contract  of  sale  and  to  make  no  sale  or  delivery 
of  any  materials,  equipment,  or  supplies  intended  for  export 
until  the  proposed  purchaser  has  first  procured  from  the 
War  Trade  Board  an  export  license  or  from  the  War  Indus- 
tries Board  a  permit  to  make  such  purchase." 

Coordinating-  Activities  of  the  War  Trade  Board  and  War 
Industries  Board 

A  plan  has  been  adopted  to  coordinate  the  activities  of  the 
War  Trade  Board  and  the  War  Industries  Board,  effective 
at  once,  as  follows: 

(1)  The  proposed  exporter  will  now  be  required  to  make 
but  one  application  and  that  in  the  form  of  an  application 
for  an  export  license  to  the  War  Trade  Board. 

(2)  The  War  Trade  Board  will,  in  cooperating  with  the 
Priorities  Committee  and  other  appropriate  representatives 
of  the  War  Industries  Board,  including  the  Director  of  Steel 
Supply,  make  proper  investigation  and  give  consideration  to 
the  application. 

(3)  If  the  conclusion  is  reached  that  an  export  license 
should  issue  it  will  carry  with  it  such  priority  rating  as  may 
be  determined  by  Priorities  Committee. 

(4)  No  order  for  special  manufacture  of  any  article  in- 
tended for  export  shall  be  placed  or  accepted  until  an  export 
license  covering  same  has  been  issued. 

*  *     * 

The  War  Trade  Board  announces  that  on  and  after  Novem- 
ber 1,  1918,  all  applicants  for  licenses  to  export  second-hand 
machines  or  articles  composed  of  iron  or  steel  will  be  re- 
quired to  state  that  the  commodity  to  be  exported  is  "second- 
hand." Failure  on  the  part  of  the  applicant  to  describe 
second-hand  material  as  such  will  be  regarded  as  an  inac- 
curate description  of  the  goods  and  the  applicant  will  be 
subject  to  the  prescribed  penalty  therefor. 

*  *     * 

At  a  recent  meeting  of  malleable  casting  manufacturers, 
held  in  New  York  City,  H.  J.  H.  Redhead,  of  the  National 
Malleable  Castings  Co.,  of  Cincinnati,  sail  that  the  labor 
cost  in  malleable  foundries  is  100  per  cent  higher  than  three 
years  ago;  and  that  immigrant  labor  from  northern  Europe 
is  only  SO  per  cent  as  efficient  as  the  average  American 
worker. 


WANTED -AN  ENGINEERING  STANDARDS 
COMMITTEE 

For  years,  the  Engineering  Standards  Committee  of  Great 
Britain,  working  under  the  auspices  of  the  various  national 
British  engineering  societies,  has  conducted  a  great  work  in 
creating  standards  for  many  of  the  important  materials, 
machine  details,  and  manufactured  articles  used  in  engineer- 
ing. We  need  in  the  United  States  such  a  standards  com- 
mittee. It  should  be  composed  of  members  of  the  leading 
national  engineering  societies  and  should  work  in  conjunc- 
tion with  the  Bureau  of  Standards  at  Washington,  and  in 
close,  practical  cooperation  with  the  manufacturers  and  the 
industries  of  the  country.  Subcommittees,  comprising  ex- 
perts in  special  fields,  should  be  created  to  take  up  the  detail 
work  in  each  field.  In  this  way,  it  is  likely  that  within  a 
comparatively  short  time  we  could  have  a  great  many 
definite  standards  in  engineering  work  that  would  facilitate 
production  and  cheapen  the  cost  of  manufactured  products. 

For  fifteen  years,  the  British  Engineering  Standards  Com- 
mittee has  been  at  work  and  has  produced  acceptable 
standards  in  nearly  every  branch  of  engineering  work.  It 
is  time  we  did  the  same  thing  here,  not  through  a  com- 
mittee appointed  by  a  society,  however  capable,  but  by 
establishing  a  large  national  body  comprising  men  of  recog- 
nized standing  and  ability,  organized  under  the  auspices  of 
all  the  leading  engineering  societies  and  the  Bureau  of 
Standards — the  chief  government  agent  in  work  of  this 
kind.  It  should  not  be  necessary,  as  it  is  now,  for  Congress 
to  pass  a  bill  recommending  that  some  one  engineering  detail 
be  standardized.  The  work  of  standardization  is  of  supreme 
importance  and  should  be  continuous  and  automatic;  it  calls 
for  a  permanent  standardization  committee,  and  the  sooner 
we  have  such  a  committee  the  better. 
*     *     * 

ELIMINATING  RED  TAPE 

It  is  interesting  to  note  that  the  systems  of  munition 
plants  have  less  red  tape  than  many  of  the  systems  found 
in  shops  producing  regular  commercial  products.  This  is 
largely  due  to  the  fact  that  munition  plants  have  had  a  new 
start,  and  are  not  carrying  over  from  the  past  certain 
systems,  forms,  and  methods  originally  useful  but  unneces- 
sary under  present  conditions.  It  is  difficult  to  remove  all 
the  dead  parts  of  a  system,  due  to  the  inertia  of  a  long- 
established  organization,  when  changed  conditions  make 
them  superfluous;  and  for  that  reason  older  organizations 
often  carry  the  burden  of  an  involved  system  of  records  and 
reports  which  can  be  avoided  when  a  new  organization  in- 
stalls an  entirely  new  system. 

Engineers  who  make  it  a  business  to  investigate  plants 
and  recommend  methods  for  increasing  their  efficiency,  fre- 
quently find  that  elaborate  card  systems  are  being  main- 
tained and  reports  made  out  which  nobody  consults.  Such 
systems  were,  of  course,  inaugurated  by  executives  for  a 
purpose ;  they  did  consult  them  and  derive  from  them  certain 
conclusions,  but  as  conditions  changed  simpler  methods  were 
found  for  securing  the  same  information.    The  system,  how- 


ever,   frequently   remained    unchanged,   and   the   clerks   con- 
tinued to  file  cards  and  make  reports. 

Older  organizations,  and  particularly  government  depart- 
ments, should  profit  by  the  experience  of  munition  plants 
and  eliminate,  as  far  as  possible,  all  superfluous  clerical  work. 
This  is  a  good  time  to  scan  the  work  of  every  member  of 
the  organization,  and  to  weed  out  all  unnecessary  labor. 

*  *     * 

AMERICANIZATION  IN  THE  INDUSTRIES 

As  the  war  proceeded  and  constantly  growing  numbers  of 
American  citizens  were  drawn  into  our  armies,  the  industrial 
work  at  home  was  performed  in  an  ever-increasing  degree 
by  foreign-born  men  and  women  who  had  not  yet  become  citi- 
zens of  the  United  States.  To  Americanize  these  men  and 
women  has  become  an  industrial  as  well  as  a  political  prob- 
lem equally  important  in  peace  as  in  war.  It  is  necessary, 
if  the  highest  working  intensity  is  to  be  obtained  in  our 
factories,  that  these  men  and  women  be  inspired  with  Ameri- 
can ideals,  that  they  learn  the  English  language,  and  that 
they  become  citizens  with  a  full  realization  of  both  the 
privileges  and  the  duties  of  citizenship. 

Manufacturers  can  help  to  solve  the  labor  problem  in  their 
own  factories  by  aiding  their  foreign-born  workers  to  become 
Americanized.  The  easiest  way  to  approach  those  who  are 
eligible  for  citizenship,  but  who  have  not  yet  availed  them- 
selves of  this  privilege,  is  through  other  foreign-born  men 
who  have  already  become  citizens.  The  time  required  for 
taking  out  citizenship  papers  should  be  granted  without  hesi- 
tation to  the  men.  When  the  foreign-born  workman  has 
been  properly  aided  in  becoming  a  citizen  and  properly  taught 
to  appreciate  his  adopted  country,  he  will  prove  as  loyal  an 
American  as  the  native-born.  A  great  many  of  the  difficulties 
are  due  to  their  ignorance  of  American  conditions.  No  one 
has  taken  much  pains  to  properly  inform  them,  and  most  of 
their  information  has  been  received  through  agitators  with 
axes  of  their  own  to  grind.  Manufacturers  in  industrial 
centers  could  combine  to  provide  the  proper  kind  of  instruc- 
tion.    It  would  be  well  worth  the  cost. 

*  *     * 

HOOVERIZING  ON  OIL 

With  the  enormous  demands  placed  upon  the  mechanical 
industries  during  the  past  year,  the  consumption  of  lubri- 
cating oil  has  greatly  increased,  and  it  is  necessary  to  safe- 
guard the  available  supply  by  effecting  economies  in  the  use 
of  oil.  A  great  deal  of  oil  is  wasted  in  machine  shops 
through  the  use  of  pooily  made  oil-cans  and  those  that  leak 
because  of  the  hard  usage  to  which  they  are  subjected.  In 
fact,  a  large  percentage  of  the  oil-cans  used  in  machine 
shops  leak  around  the  rim  or  in  the  seam  at  the  spout.  If  a 
machinist  is  asked  not  to  waste  oil,  the  request  is  not  likely 
to  make  much  of  an  impression  upon  him  as  long  as  the  oil- 
cans furnished  by  his  employers  are  themselves  the  cause  of 
a  great  amount  of  waste.  This  is  a  small  matter,  but  the 
leaks  in  oil-cans  are  only  examples  of  the  many  small  leaks 
through  which  a  heavy  percentage  of  the  returns  to  both 
capital  and  labor  may  be  disappearing. 


December,  1918 


MACHINERY 


299 


Industrial  Reconstruction  for  Peace 


HE  war  is  won  and  the  invigorating  tide 
of  democracy  sweeps  over  the  world. 
With  peace,  new  problems  arise.  The 
most  important  task  ahead  is  the  re- 
adjustment of  our  industries  to  peace  conditions, 
involving  even  greater  problems  than  their  con- 
version to  war  work. 

All  the  great  nations,  except  the  United  States, 
have  laid  definite  plans  for  "economic  reconstruc- 
tion." England,  France,  and  Italy  have  made  ex- 
tensive preparations  for  the  resumption  of  their 
peaceful  economic  life,  with  improved  facilities  for 
foreign  trade. 

The  same  kind  of  work  must  be  done  here,  but 
on  a  greater  scale,  because  of  the  magnitude  of  our 
industries  and  the  multiplicity  of  our  diversified 
interests.  Bills  creating  a  commission  to  guide  and 
supervise  the  readjustment  of  our  industries  from 
a  war  to  a  peace  basis  are  now  in  Congress  and  it  is 
to  be  hoped  that  our  lawmakers  realize  the  profound 
importance  of  such  measures.  They  should  recog- 
nize that  the  men  placed  upon  this  commission  must 
be  business  men  and  engineers  of  imagination  and 
ability — men  of  the  best  type.  The  work  of  restor- 
ing our  industries  is  not  one  for  lawyers  or  politi- 
cians, but  for  men  thoroughly  familiar  with  the 
intricate  details  of  industrial  organization.  A  com- 
mission composed  of  business  men  and  engineers 
of  national  reputation  should  be  entrusted  with  the 
great  work  to  be  done. 

With  peace  comes  also  the  necessity  for  the  Gov- 
ernment to  frame  its  policy  in  regard  to  the  great 
industries  now  engaged  in  war  work.  It  is  incon- 
ceivable that  the  Government  would,  regardless 
of  the  effect,  take  advantage  of  the  cancella- 
tion clauses  in  contracts  for  war  materials  and 
supplies ;  for  such  a  procedure  might  spell  disaster 
to  many  industrial  concerns  who  have  cooperated 
whole-heartedly  in  the  work  of  winning  the  war. 
Until  the  industries  are  again  on  a  firm  peace  basis, 
the  Government  must  consider  itself  strictly  re- 
sponsible for  the  country's  economic  condition. 
Cancellations  should  be  handled  with  the  greatest 
care,  and  should  be  avoided  wherever  possible. 
Where  a  manufacturer  has  in  good  faith  accumu- 
lated machinery,  materials,  and  supplies  for  pro- 
ductive processes,  the  Government  should,  if  pos- 
sible, divert  his  product  to  useful  peace  purposes. 

In  the  case  of  machine  tools,  for  example,  we 
have  a  typical  case  calling  for  adjustment  and  com- 
mon sense  instead  of  hurried  and  unwise  cancella- 
tion of  orders.  While  there  may  be  many  orders 
for  machinery  intended  specifically  for  the  produc- 
tion of  war  materials,  there  is  no  necessity  for 
cancelling  machine  tool  orders,  because  the  Govern- 


ment, so  long  as  it  has  control  of  the  railroads,  can 
advantageously  absorb  practically  all  the  standard 
types  of  machine  tools  likely  to  be  produced  under 
contracts  already  let.  The  ill-equipped  and  run- 
down railroad  shops  need  them.  Sub-contractors 
should  be  given  equal  consideration  with  direct 
Government  contractors.  The  wise  and  consider- 
ate handling  of  this  matter  by  the  Government  is 
one  of  the  most  important  of  its  duties. 

Taxes  must  also  be  readjusted.  While  profits  have 
been  large  during  the  past  few  years  in  many  in- 
dustries, heavy  taxes  are  now  taking  practically  all 
of  these  profits,  and  especially  the  quick  assets,  away 
from  the  manufacturer.  This  greatly  weakens  his 
ability  to  withstand  a  severe  economic  shock.  Most 
manufacturers  have  great  amounts  of  materials  on 
hand,  either  in  the  rough  state  or  partly  finished, 
which  materials  may  be  practically  worthless. 

In  relation  to  the  all-important  matter  of  for- 
eign trade,  the  work  of  reconstruction  and  read- 
justment must  be  handled  with  breadth  and  vigor 
and  intelligence.  That  there  will  be  a  large  foreign 
trade  in  most  commodities,  as  well  as  in  engineer- 
ing materials  and  machinery,  no  one  doubts,  pro- 
vided the  ships  to  carry  this  trade  are  available. 
There  must  be  no  let-up  in  the  shipbuilding  indus- 
try; nor  will  there  be,  with  the  right  men  at  the 
head  of  our  reconstruction  committees. 

The  redistribution  of  labor  is  by  no  means  the 
least  of  our  problems  of  peace.  Labor  is  now  arti- 
ficially distributed  and  unduly  congested.  Wages 
and  prices  are  now  on  a  war  basis  and  must,  by 
some  gradual  process,  be  adjusted  to  peace  condi- 
tions. This  readjustment  may  come  in  one  or  two 
ways :  either  by  the  slow  and  painful  process  of  an 
industrial  depression,  or  by  intelligent  study  of 
future  conditions  and  sensible  adjustment  to  those 
conditions.  The  Government  is  now  practically 
the  only  customer  of  the  great  industrial  enter- 
prises. There  must  be  a  gradual  return  to  normal 
markets,  and  if  this  is  to  be  accomplished  without 
serious  consequences,  the  change  must  be  extended 
over  a  reasonable  period  of  time. 

War  exigencies  made  the  Government  paramount 
and  individual  enterprise  turned  its  facilities  over 
to  the  nation  for  war  work.  The  readjustment 
must  come  by  the  gradual  release  of  the  industries 
from  Government  service.  Their  gradual  re- 
turn to  normal  business,  the  redistribution  of  labor, 
the  inevitable  readjustment  of  prices,  wages,  and 
taxes,  and  the  extension  of  our  foreign  trade,  de- 
mand the  wisest  statesmanship  and  the  ablest 
brains  that  can  be  found  in  industrial  and  commer- 
cial enterprises.  We  face  now  our  greatest  prob- 
lems— the  problems  of  reconstruction  for  peace. 
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PROBLEMS  FACING  AMERICAN  MACHINE  TOOL  BUILDERS 


BY  J.  B.  DOAN 
President.  American  Tool  Workn  Co..  Cincinnati,  Ohio 


THE  problems  that  race  American  machine  tool  manu- 
facturers at   the  present   critical   time  air  manifold,  hut 
among  these  there  are  three  that  appear  to  he  of  pars 
mount  Importance  and  thai  might  be  dealt  with  In  prt 

ence  to  the  others,  hecause  they  involve,  to  a  great  extent, 
the  future  of  the  machine  tool  building  husincsa  in  the 
United  states.    These  problems  are  not  all  of  a  character 

to  which  any  solution  can  he  offered.  They  are  conditions, 
rather  than  problems,  facing  the  machine  tool  building  trade. 
However,  it  is  of  great  importance  that  the  conditions  be 
thoroughly  understood  and  clearly  stated,  even  if  no  specific 
solution  can  be  offered  that  would  cover  every  case.  This  is 
an  elementary  principle,  hecause  it  would  not  be  possible  to 
offer  solutions  to  a  problem  unless  the  conditions  involved 
are  first  generally  accepted. 

The  three  problems  or  sets  of  conditions  that  are  of  the 
greatest  importance  at  the  present  time  in  the  machine  tool 
building  trade  are  these: 

1.  Has  the  production  during  the  last  few  years  been  so 
great  that  when  there  is  a  cessation  of  hostilities  and  a 
gradual  decrease  in  the  production  of  war  materials,  the 
normal  business  of  the  country  will  be  unable  to  absorb  a 
normal  output  of  machine  tools?  In  other  words,  will  the 
machine  tools  already  produced  meet  the  demands  of  the 
country  for  machines  of  this  kind  for  some  time  to  come? 
And  further,  what  are  the  prospects  of  a  heavy  foreign  trade? 

2.  If  the  war  ends  suddenly,  will  the  Government  take 
advantage  of  the  clause  providing  for  cancellation  of  orders 
that  is  embodied  in  the  government  contracts;  and  if  so, 
what  effect  will  this  have  on  the  machine  tool  trade?  Will 
manufacturers  who  have  ordered  machine  tools  cancel  their 
orders,  or  will  they  take  from  the  machine  tool  builders  such 
machines  as  have  been  ordered  and  which  are  now  under  way 
in  various  stages  of  production? 

3.  How  will  the  machine  tool  builder  meet  the  taxes  to 
be  paid  in  1919,  which  are  based  upon  the  profits  in  1918  if 
there  is  a  general  fall  in  prices  and  a  decline  in  the  busi- 
ness during  the  early  part  of  the  coming  year? 

Likelihood  of  Future  Demands  lor  Machine  Tools 
As  regards  the  future  demand  for  machine  tools,  opinions, 
of  course,  differ  to  a  very  great  extent.  The  domestic  demand 
will,  of  course,  decrease.  While  it  has  been  repeatedly  stated 
that  the  machine  tool  requirements  of  Great  Britain,  France, 
Italy,  Belgium,  and  Japan,  as  well  as  of  the  Scandinavian 
countries,  would  keep  the  American  machine  tool  builders 
busy  for  some  time  to  come,  it  is  hardly  possible  that  this 
trade  could  absorb  the  present  large  capacity  of  American 
machine  tool  building  plants.  So  many  manufacturers  have 
increased  their  facilities  and  added  to  their  capacity  by  new 
buildings  and  the  installation  of  more  machinery,  that  their 
normal  productive  capacity  is  far  greater  than  immediately 
before  the  war.  Doubtless  there  will  be  some  foreign  de- 
mand for  machine  tools,  but  this  demand  is  not  the  only 
question  to  be  considered.  Another  question  is  whether 
there  will  be  adequate  shipping  facilities.  The  shipping 
board  will  doubtless  control  the  classification  of  commodities 
that  may  be  shipped  overseas  for  some  time  after  the  war 
is  ended,  and  a  question  that  cannot  now  be  settled  is  whether 
or  not  machine  tools  will  be  considered  as  important  for 
immediate  delivery  abroad  as  other  commodities  which  no 
doubt  will  also  be  urgently  needed.  It  is  evident  that  it  is 
not  possible  to  tell  at  this  time  what  the  conditions  will  be, 
but  it  is  well  to  recognize  the  factors  that  are  involved  in 
future  readjustments  of  the  industry. 

The  Government  Should  Discourage  Cancellations  of  Orders 
If  the  war  ends  suddenly  and  the  Government  should  be- 
gin to  cancel  the  orders  placed  for  war  materials  and  ma- 
chinery, and  the  sub-contractors  in  turn  should  also  begin 


to  Cancel  their  orders  lor  machine  tools,  a  serious  condition 
would  be  created,  and  the  responsible  officials  of  the  Gov- 
ernment should  be  impressed  with  the  importance  of  avoid- 
ing all  cancellations  that  would  suddenly  disturb  the  equi- 
librium of  the  industries.  Nothing  could  be  more  injurious 
at  the  present  time  than  the  cancellation  of  orders,  and  the 
Government,  as  well  as  manufacturers  who  have  ordered 
from  other  manufacturers,  ought  to  recognize  that  the  plac- 
ing of  an  order  by  a  buyer  and  the  acceptance  of  the  same 
by  the  seller,  imposes  an  obligation  on  both  to  carry  out 
the  contract,  Just  the  same  as  if  one  were  to  contract  for 
the  purchase  of  a  piece  of  property.  When  the  machine  tool 
builders  are  dealing  with  the  United  States  Government,  or 
with  the  Government's  sub-contractors,  they  certainly  may 
consider  themselves  as  dealing  with  as  honorable  a  body  of 
men  as  exists  in  the  world,  and  consequently,  there  should 
be  no  fear  that  there  will  be  any  ruthless  cancellations  of 
orders  or  contracts.  If  there  ever  was  a  time  when  strictly 
honorable  conduct  in  business  jpas  of  the  greatest  im- 
portance to  the  welfare  of  the  nation,  it  is  now,  because  it 
would  play  havoc  with  business  of  almost  every  nature  if 
there  were  a  cancellation  of  orders  to  any  great  extent. 

The  manufacturers  have  on  hand  big  stocks  of  materials 
that  have  been  accumulated  with  a  view  to  filling  the  orders 
placed  with  them.  They  have  done  all  in  their  power  to 
faithfully  carry  out  their  part  of  the  contract.  It  is  to  be 
expected  that  the  buyer  will  do  his  share  with  equal  integrity. 
Not  only  has  a  great  amount  of  material  been  accumulated, 
but  upon  much  of  this  material  a  great  deal  of  labor  has 
already  been  expended.  If  orders  were  now  cancelled,  this 
would  involve  a  waste  of  the  labor  that  has  been  done  upon 
the  material  at  this  time,  when  labor  has  been  so  scarce  and 
difficulties  in  manufacture  at  times  almost  insurmountable. 

ThelQuestion  of  Taxation 
The  taxes  in  1919  are  based  upon  the  /profits  of  1918  and 
are  to  be  paid  out  of  these  profits.  Hence,  at  first  sight, 
someone  might  say  that  the  falling  off  in  business  during 
the  early  part  of  1919  would  have  no  particular  effect  upon 
the  ability  of  machine  tool  builders  to  pay  these  taxes.  To 
say  so,  however,  is  to  ignore  one  of  the  most  obvious  facts 
in  the  manufacturing  industry — that  all  profits  are  not  on 
hand  in  ready  cash.  A  large  proportion  is  invested  in  build- 
ings, new  equipment,  drawings,  patterns,  jigs,  fixtures,  and 
material  for  future  production,  and  a  good  deal  is  repre- 
sented by  bills  receivable.  This  is  something  that  the  law- 
makers have  not  properly  considered  in  passing  drastic  taxa- 
tion laws.  Certainly,  the  industries  will  require  some  read- 
justment in  the  matter  of  taxation,  or  in  the  method  of  pay- 
ment, if  there  is  a  sudden  decline  in  business,  and  this  mat- 
ter is  one  which  manufacturers  generally  should  place  before 
their  representatives  in  Congress.  This  problem  is  one  to 
which  a  ready  solution  cannot  be  offered,  but  it  is  necessary 
that  the  existing  conditions  be  recognized,  because,  unless 
there  is  a  clear  understanding  of  what  is  involved,  no 
remedies  can  be  proposed  or  devised. 

Conclusion 

As  already  stated,  these  are  only  the  most  important  of 
the  problems  facing  machine  tool  builders.  There  are  num- 
berless questions  at  the  present  time  that  need  consider- 
ation, but  many  of  these  may  be  considered  as  sub-divisions 
of  the  three  main  important  questions  raised  above,  or  they 
are  of  such  a  nature  that  if  the  questions  raised  above  could 
be  answered  in  a  manner  satisfactory  to  the  machine  tool 
building  trade,  these  other  questions  would  practically  take 
care  of  themselves;  that  is,  the  trade,  if  not  faced  by  the 
difficulties  that  result  from  the  three  conditions  mentioned, 
could  easily  handle  the  other  problems  without  any  serious 
difficulty. 
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Co.  in  Furnishing  Gaging  Equipment  for  Small  Arms  and  Heavy  Ordnance  Work 
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CONTOURS  or  profiles  are  among  the  most  difficult  sur- 
faces to  gage  properly,  and  as  a  rule,  it  is  seldom 
possible  to  hold  these  within  as  small  limits  as  diam- 
eters or  length  dimensions,  which  can  be  measured  by  plug 
and  snap  gages.  However,  special  types  of  gages  have  been 
developed  which  make  it  possible  to  check  the  accuracy  of 
curved  surfaces  within  limits  of  accuracy  not  thought  practi- 
cable a  few  years  ago.  These  newer  types  of  gages  have  been 
developed  to  a  high  degree  of  perfection,  and  involve  a  new 
principle  that  is  not  generally  known  to  gage  users. 

Early  Types  of  Contour  Gages 

The  earliest  and  simplest  type  of  contour  gage  is  that 
shown  in  Fig.  1,  where  a  working,  inspection,  and  reference 
gage  for  a  curved  surface  are  shown.  In  a  set  of  gages  of  this 
type  the  reference  gage  is  generally  made  of  opposite  curva- 


Fig.    1.     Earliest    and    Simplest    Type    of    Contour    Gage 
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ture  to  the  inspection  gage;  that  is,  if  the  inspection  gage  is 
convex,  the  reference  gage  is  concave,  and  vice  versa.  In 
exceptional  instances,  the  reference  gage  may  be  made  identi- 
cal with  the  inspection  gage  so  that,  when  laid  on  top  of  it, 
the  checking  of  the  inspection  gage  is  made  by  seeing  that  the 
two  gages  coincide.  As  a  rule,  however,  this  way  of  making 
the  reference  gage  is  not  as  satisfactory  as  the  method  shown. 
Gages  of  this  kind  are  generally  used  by  holding  up  the 
gage  and  the  work  toward  the  light  and  noting  how  closely 
the  contour  of  the  gage  fits  the  contour  of  the  work.  The 
main  objection  to  this  type  of  gage  is  that  it  is  impossible 
to  give  tolerances  on  the  work,  and  the  judgment  of  the 
inspector  is  depended  upon  entirely  for  determining  whether 
or  not  the  two  profiles  agree  closely  enough  to  meet  the  re- 
quirements. Hence,  gages  of  this  type  are  rather  uncertain 
in  their  use,  and  are  employed  only  where  accuracy  is  not  of 
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Fig.    2.     Guided    Contour    Gage 


Fig.    3.     Matching    Type    of    Contour    Gage 


Fig.   4.     Matching   Gage   for   inspecting   Shape   of   Spring 
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great    Importance  and   where  the  tolerance!  <';ni  be  rather 

As  a  rule,  these  gages  are  applied  In  such  a  way  that  a 
concave  gage  measures  convex  work  and  vice  versa.  Some- 
times they  may  be  used  as  "matching"  gages;  that  Is,  the 
gage  may  be  laid  directly  on  top  of  the  wori  and  the  two 
outlines  matched.  While  11  is  apparent  that  it  is  Impossible 
to  provide  a  sage  bavlng  limits  when  convex  or  concave  work 


Fig.    5.     Hardening   Fixture   for   a   Bent    Spring 

fits  a  concave  or  convex  gage,  respectively,  it  would  be  possi- 
ble, although  hardly  practicable,  to  provide  limits  on  a  gage 
used  as  a  matching  gage  laid  on  top  of  the  work,  as  in  that 
case  it  might  be  possible  to  provide  two  steps  on  the  gage, 
the  work  being  gaged  by  noting  that  no  part  of  the  work 
extended  beyond  one  step  nor  receded  below  the  other.  An- 
other objection  to  the  plain  templet  gage  is  that,  as  a  rule, 


Fig.  6.     Fixture  for  gaging  or  testing  Strength  of  Spring 

it  does  not  gage  the  position  of  the  contour  on  the  work,  but 
merely  its  shape.  Should  the  contour  be  of  the  correct  shape, 
but  incorrectly  located,  it  would  seldom  be  practicable  to 
provide  the  gage  with  means  for  indicating  this. 

Guided  Contour  Gagre 
In  order  to  overcome  the  fault  inherent  in  the  simple  con- 
tour gage  of  not  gaging  the  accuracy  of  the  position  of  the 


Fig.     8.     Set     of     Matching     Gages 

profile,  a  further  refinement  of  this  type  of  gage  provides  for 
guides  in  which  the  contour  slides  so  that  the  position  of  the 
gage  is  always  the  same  with  relation  to  a  fixture  in  which  It 
is  mounted.  Now,  if  the  work  is  also  mounted  and  properly 
located  in  this  fixture,  it  is  evident  that  the  position  as  well 
as  the  shape  of  the  contour  may  be  correctly  gaged.  A  de- 
vice of  this  kind  is  shown  in  Fig.  2,  where  the  piece  to  be 


Fig.    9.     Set    of    Typical    Receiving    Gages 

gaged  is  shown  at  A,  while  B  shows  the  gaging  fixture.  This 
fixture  consists  of  a  base  block  C  upon  which  is  mounted  the 
profile  gage  D;  the  hole  E  behind  the  gage  is  provided  simply 
so  that  the  gage  with  its  work  may  be  inspected  against  the 
light  to  see  whether  the  profiles  match  closely.  The  locat- 
ing blocks  F  hold  the  piece  being  gaged  in  the  proper  posi- 
tion. Pin  G  is  attached  to  the  contour  gage  and  slides  in  an 
elongated  slot  so  that  the  gage  may  be  moved  in  and  out  by  it. 
This  gage  is  also  made  to  indicate  limits  of  size  of  the  piece 
being  gaged,  steps  being  ground  on  the  end  of  the  block  I 
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Fig.   7.     Matching  Gage  for  testing  Graduations  on  a  Fuse  Ring 


Fig.    10.     Design    of    Working    and   Inspection    Gages    shown    in    Fig.    9 

so  that  the  indications  may  be  noted  in  the  same  manner  as 
in  a  flush-pin  gage;  in  other  words,  the  end  E  of  the  gage  D 
must  come  between  the  two  steps  or  shoulders  on  I. 

Matching-  Type  Contour  Gag-es 

Contour  gages  of  the  matching  type  are  sometimes  used  for 
work  where  very  close  accuracy  is  not  required,  and  where 
gages  of  this  kind  may  be  much  more  convenient  than  any 
other  type.  Pig.  3  shows  an  example  of  this  kind.  The  work 
to  be  gaged  is  shown  at  A,  with  the  working  gage  at  B,  and 
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Fig.    11.     Receiving   Gage    of   the    Built-up    Type 

the  inspection  gage  at  C.  To  gage  the  work  it  is  merely 
slipped  onto  the  plug  on  the  end  of  the  gage  and  the  projec- 
tion on  the  work  is  matched  with  the  projection  D  on  the 
gage,  the  judgment  of  the  workman  and  the  inspector  being 
depended  upon  to  determine  that  the  work  is  nearly  enough 
like  the  gage  in  shape  and  dimensions  to  answer  the  require- 
ments. 

Another  type  of  matching  gage  is  shown  in  Fig.  4,  which  is 
used  for  inspecting  the  shape   of  a  spring  made  from   flat 


Fig.     12.     Receiving    Gages    for    Work    shown    in    Fig.     13 

spring  steel,  and  bent  to  the  outline  shown  in  the  illustration. 
The  spring  is  shown  to  the  right  in  Fig.  6.  The  lines  on  the 
face  of  the  gage  (both  the  working  and  inspection  gages  are 
shown  in  Fig.  4)  are  etched  into  the  surface  of  the  gage- 
plate;  or  shallow  grooves  may  be  cut  if  desired  with  a  small 
end-mill.  The  spring  is  then  matched  up  with  this  shallow 
groove  to  determine  whether  it  is  of  the  right  shape  or  not. 

Incidentally,  it  may  be  of  interest  to  show  the  fixture  used 
when  hardening  this  spring.  This  fixture  is  shown  in  Fig  5, 
and  is  employed  to  give  the  proper  shape  to  the  spring.     The 


Fig.   13.     Work  for  which  Receiving  Gages  in  Fig.    12  are  used 

spring,  after  having  been  shaped  to  the  required  outline,  is 
heated  to  the  hardening  temperature,  and  is  then  clamped  in 
the  hardening  fixture,  in  which  it  is  cooled  by  contact  with 
the  jaws.  In  this  way  it  is  possible  to  retain  the  required 
shape.  The  jaw  A  of  the  fixture  is  movable  by  means  of  the 
handle  and  lever  arrangement  shown,  so  that  the  spring 
may  be  placed  into  this  jaw  when  in  the  outer  position  and 
then  pressed  against  the  inside  jaw  for  cooling. 

An  interesting  fixture  is  also  used  for  gaging  or  testing 
the  strength  of  this  spring,  this  fixture  being  shown  in  Fig.  G, 
where  the  completed  spring  is  also  shown.  The  spring  is 
placed  under  the  lever  A  on  the  end  of  which  weights  are 
placed  at  B.     On  the  upright  C  are  two  lines.     When  the 


•spring  is  placed  in  the  testing  fixture,  th<;  use  of  the  two 
weights  shown  at  B  should  bring  the  lever  A  down  so  that 
its  upper  surface  coincides  with  the  lower  line  on  the  up- 
right 0;  then,  when  the  upper  weight  B  is  removed,  the 
spring  should  raise  the  lever  so  that  its  upper  surface  • 
rides  with  the  upper  line  on  the  upright.  An  important 
feature  of  the  fixture  is  the  use  of  the  swinging  joints  at  /> 
and  A',  which  produce  as  free  a  movement  as  possible,  so  that 


Fig.    14.     Improved   Type   of   Receiving   Gage    making   Use   of   Maximum 
and    Minimum    Plug    Gages 

the  spring  is  able  to  take  its  natural  position  while  being 
tested. 

Another  example  of  a  matching  gage  is  shown  in  Fig.  7. 
This  is  used  for  testing  the  graduations  on  a  fuse  ring  by 
comparison  with  the  graduations  on  the  gage.  In  a  case  of 
this  kind,  a  reference  gage  is  hardly  necessary,  except  that  it 
may  be  kept  as  a  record  in  case  the  inspection  gage  should 
become  lost.     It  is  evident  that  an  inspection  of  this  kind 


Fig.  16.     Another    Application   of    the    Principle    of   the    Receiving    Gage 
using     Maximum     and     Minimum    Plugs 

needs  no  further  checking  after  it  has  once  been  approved, 
as  the  graduations  cannot  wear  in  the  sense  that  a  snap  gage 
or  plug  gage  might  wear. 

Fig.  8  shows  a  matching  gage  used  for  gaging  a  contour  on 
the  work  shown  to  the  right.  The  complete  set  of  receiving 
gages — one  working,  two  inspection,  and  one  reference  gage 
— is  shown.  In  this  case  the  reference  gage  is  shown  to  the 
extreme  right  and  is  made  of  the  same  shape  as  the  piece  to 


Fig.    16.      Simple    Type    of    Dial    Indicator   Contour    Gage 


;;<>! 


MACHINKKV 


December,   1918 


Fig.  17.     Method  of  stamping  or  marking  Tolorance  on  Dial  Contour  Gagos 

be  gaged.     The  testing  of  the  inspection  gages  is  made  by 
matching  the  gages. 

Receiving  Gages 
The  simplest  type  of  receiving  gage  consists  simply  of  a 
flat  templet  in  which  a  hole  or  opening  is  cut,  corresponding 
to  the  shape  of  the  work;  the  work  is  then  fitted  into  this 
opening  to  determine  whether  it  is  of  the  required  dimen- 
sions. Receiving  gages  can,  of  course,  be  made  to  act  as  limit 
gages,  as  two  gages  may  be  used,  the  work  passing  through 
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Fig.   18.     Standard  Baseplates  for  Gaging  Fixtures — Small  Sizes 

one  and  not  through  the  other.  However,  this  is  a  rather 
unsatisfactory  method  of  gaging,  as  there  is  nothing  to  indi- 
cate at  what  point  the  work  is  incorrect,  in  case  it  should  not 
pass  through  the  maximum  gage,  and  furthermore,  it  is 
possible  that  the  work  will  pass  through  one  gage  and  not 
through  the  other,  and  yet  be  defective;  because  the  gage 
will  be  expected  to  measure  or  gage  so  many  different  dimen- 
sions on  the  work  that  satisfactory  gaging  of  very  accurate 
work  in  this  way  is  impossible.  As  a  rule,  the  simple  templet 
receiving  gage  is  merely  used  to  pass  over  the  work  with  a 
view  to  seeing  that  it  corresponds  approximately  to  the  shape 
of  the  gage,  and  the  judgment  of  the  inspector  is  depended 


upon    the  lame  as   in   the   caae   Of   the   plain    templet    contour 

In  Pig,  !i  at  //  is  shown  a  receiving  gage  Which  is  typical 
of  this  class  of  gages.  The  work  is  shown  at  A  and  a  refer- 
ence  gage  is  shown  at  C.  The  work  is  located  in  the  gage  by 
the  two  projecting  stems  which  fit  into  the  bushings  in  the 
gage.  The  complete  set  of  gages  for  the  work  shown  at  A 
consists  of  working  and  Inspection  gages,  like  the  one  shown 
at  is.  and  one  reference  sage,  as  shown  at  c.    The  design  of 


Fig.   20.     Type   of   Dial   Indicator   Contour   Gage 

the  working  and  inspection  gages  is  more  clearly  illustrated 
in  Fig.  10.  Another  example  of  receiving  gages  is  shown  in 
Fig.  12,  and  the  work  for  which  they  are  used  may  be  seen 
in  Fig.  13.  The  working  gage  is  shown  in  Fig.  12  at  A,  the 
inspection  gage  at  B,  and  the  reference  gage  at  C.  Some 
times  receiving  gages  may  be  made  of  the  built-up  type  as  in 
Fig.  11,  which  shows  a  gage  for  a  round  piece  of  work,  turned 
partly  to  a  taper,  and  made  in  five  different  parts  held  to- 
gether by  binding  strips,  screws,  and  dowels.  This  method 
of  making  the  gage,  of  course,  is  used  simply  to  make  it 
possible  to  grind  the  gaging  surfaces. 
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Fig.   19.     Standard  Baseplates  for  Gaging  Fixtures — Large   Sizes 


Fig.  21.  Same  Gage  as  shown  in  Fig.  20  seen  directly  from  above 
Improved  Form  of  Receiving-  Gage 
Fig.  14  shows  an  improved  type  of  receiving  gage  which 
makes  it  possible  to  gage  work  made  within  prescribed  limits, 
and  which  also  makes  it  practicable  to  determine 
exactly  where  an  error  is  located  in  the  contour  in 
case  the  work  is  not  within  the  required  limits. 
The  work  to  be  gaged  in  this  case  is  of  the  shape 
shown  at  A.  It  is  placed  in  the  opening  in  the 
center  of  the  gage  and  is  located  by  the  studs  B 
passing  through  the  holes  in  the  work.  The  out- 
side of  the  work,  however,  does  not  fit  the  oblong 
hole  in  the  gage-plate  G  closely,  but  there  is  a 
space  between  the  outside  of  the  work  and  the  in- 
side of  the  hole,  this  space,  when  the  piece  is 
correctly  made,  being  of  practically  uniform  width 
all  around  the  piece.  The  maximum  and  mini- 
mum plug  gage  D  is  then  used  to  determine 
whether  the  required  tolerance  has  been  observed 
in  making  the  piece.     The  minimum  plug  E  must 
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pass  in  the  opening  between  the  outside  of  the  work  and  the 
inside  of  the  hole  in  the  gage  all  around  the  work,  while  the 
jimximum  plug  F  must  not  enter  this  slot  at  any  point.  If 
it  enters,  it  is  evident  that  the  work  is  too  small  at  the  point 
where  it  enters.  On  the  other  hand,  if  the  minimum  plug 
B  i  ;mnot  pass  clear  around  the  work,  it  is  evident  that  the 
work  is  too  large  at  the  point  where  the  minimum  plug  can- 
not pass  by.  The  snap  gages  shown  at  O  and  //  are  the  ref- 
erence gages  for  the  plug  gages. 

As  compared  with  the  simple  receiving  gage,  this  gage 
1ms  the  advantage  that  it  shows  where  the  error  is  located, 
and  indicates  to  a  certain  degree  the  amount  of  the  error. 
It  also  gages  the  position  of  the  contour  with  reference  to 
the  locating  point.  The  ordinary  plain  receiving  gage  gen- 
erally is  understood  to  require  an  exact  fit,  and  should  not 
be  used  except  when  the  component  part  is  required  to  have 
a  corresponding  fit  in  its  mating  part.  However,  when  an 
exact  fit  is  required,  the  plain  receiving  gage  may  be  of 
advantage,  as  it  then  insures  that  the  part  really  will  fit  its 
component  part  in  the  mechanism  for  which  it  is  to  be  used. 
If  limits  are  required  at  some  points,  additional  snap  gages 
may  sometimes  be  used  at  those  points.  In  most  instances, 
however,  the  receiving  gage  using  maximum  and  minimum 


Fig.    22.     Dial    Indicator    Contour    Gage    for    a    Rifle    Receiver 

plugs  as  shown  in  Fig.  14,  is  superior  to  the 
plain  receiving  gage  that  does  not  indicate  both 
limits.  In  gages  of  the  type  shown  in  Fig.  14, 
ball  points  instead  of  cylindrical  plugs  are  some- 
times used.  The  maximum  and  minimum  test- 
ing-plug type  of  receiving  gage  is  sometimes 
found  necessary  to  use  when  other  means  of  gag- 
ing are  impracticable. 

The  principle  of  the  receiving  gage  using 
maximum  and  minimum  plugs  may  also  be  ap- 
plied for  the  gaging  of  the  contours  of  holes,  as 
indicated  in  Fig.  15,  where  the  gage  for  testing 
the  cartridge  opening  in  a  rifle  receiver  is  illus- 
trated. The  determining  shape  in  the  gage  is 
shown  at  A,  the  receiver  being  slipped  over  this 
shape  and  the  opening  of  the  hole  in  the  receiver 
being  inspected  by  passing  a  maximum  and  mini- 
mum plug  around  the  shape  A,  and  between  it 
and  the  inside  of'  the  opening  to  be  gaged.  The 
rifle  leceiver  is  held  in  the  gage  by  plugs  at 
both  ends  and  means  are  also  provided  for  hold- 
ing it  in  position  so  that  it  cannot  rotate  or 
move  while  being  gaged. 
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Fig.   23.     Base  Block  used  for  mounting  Dial   Gage 

Dial  Indicator  Contour  Gages 
The  highest  development  in  the  gaging  of  formed 
surfaces  is  doubtless  the  dial  indicator  contour 
gage,  the  elements  of  which  are  shown  in  Fig.  16, 
and  a  brief  explanation  of  the  principles  of  action 
of  which  follows.  This  type  of  gage  consists  in 
its  simplest  form  of  a  baseplate,  which  has 
mounted  on  it  means  for  holding  the  piece  to  be 
gaged  as  well  as  the  master  form  with  which  the 
piece  being  gaged  is  compared.  In  Fig.  16  this 
form  is  shown  at  .1,  the  piece  to  be  gaged  being  of 
exactly  the  same  shape  and  having  two  holes  by 
means  of  which  it  is  located  over  studs  B.  A 
dial  indicator  mounted  on  a  baseplate  C  of  its  own, 
slides  on  the  baseplate  D  of  the  gaging  fixture  in 
such  a  way  that  the  point  on  the  indicator  base- 
plate C  is  in  contact  with  the  form  A,  while  the 
point  of  the  indicator  itself  is  in  contact  with  the 
work  to  be  gaged.  It  is  important,  of  course,  that 
the  point  of  the  indicator  be  exactly  above  and 
coincident  with  the  point  E  of  its  base.  At  F  is 
shown  a  setting  block,  used  for  setting  the  dial 
to  read  zero.  This  block  is  high  enough  so 
that  when  the  base  block  of  the  dial  with  the 
dial  mounted  on  it,  is  brought  against  the  setting 
block,  both  the  point  of  the  base  block  and  the 


LOCATE  WITH  REFERENCE  GAGE  IN  PLACE 
FOR,  BOTH  WORKING  AND  INSPECTION  GAGES 
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Fig.  24.     Design  of  Dial   Contour  Indicator   Gage   shown   In   Fig.   22 
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Fig.  25. 


Dial   Indicator  Contour  Gage   in  whicli  Indicator  Pointer  bears 
against     the     Master     Form 


point  or  of  the  dial  indicator  bear  against  the  block.  Hence, 
the  dial  can  be  set  to  read  zero  when  the  two  points  coin- 
cide before  beginning  gaging. 


plate  underneath  the  dial  follows  a  similarly 
shaped  contour  on  the  gaging  fixture. 

v  already  mentioned)  the  point  of  the  indicator 
gage  and  the  polnl  of  the  hue  block  on  which  it 

is  mounted,  must  be  exactly  in  line  and  of  exactly 
the  same  shape,  BO  that  U0  error  can  he  introduced 
in  case  tin-  base  block  is  not  held  squarely  agalnit 
the  surface  being  gaged.  The  two  points  are  there- 
fore lapped  together  against  a  lapping  block.    The 

only  requirement  for  accuracy  on   the  part  of  the 

Betting  block  /■'  is  that  its  setting  surface  is  square 
with  the  top  of  the  plate  It  on  which  the  base 
block  0  of  the  indicator  slides. 

Pig.  17  shows  the  method  of  stamping  or  mark- 
ing the  tolerances  for  a  contour  that  is  made  to 
variable  limits.  The  arrow-heads  indicate  the 
direction  in  which  the  indicator  needle  should 
swing  from  the  zero  position.  The  figure  beneath 
the  arrow-head  gives  the  tolerance  in  thousandths 
of  an  inch.  Thus,  for  example,  an  arrow-head  with 
the  figure  5  beneath  it  indicates  a  tolerance  of 
0.005  inch.  The  direction  of  the  arrow-head  in- 
dicates whether  the  tolerance  is  +  or  — .  If  there  are 
arrows  pointing  in  both  directions,  as  also  shown  in  Fig.  17, 

this  indicates  that  the   toler- 
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The  advantages  of  the  dial 
indicator  contour  gage  are 
numerous.  In  the  first  place, 
this  type  of  gage  makes  it 
possible  to  determine  quickly 
and  accurately  whether  the 
work  is  within  the  prescribed 
limits  or  not,  as  the  vari- 
ations of  the  indicator  hand 
will  show  the  deviations; 
the  gage  is  easy  to  use  and 
apply;  and  the  tolerances  or 
limits  may  be  varied  at  dif- 
ferent points  along  the  con- 
tour, as  the  indicator  will 
show  the  different  limits  on 
its  dial  at  any  point.  The 
usual  practice  is  to  stamp  the 
tolerances  on  the  baseplate 
opposite  the  part  of  the  con- 
tour that  should  be  made  with 
a  certain  tolerance.  Not  only 
is  the  gage  simple  in  its 
application,  but  it  is  also 
comparatively  inexpensive  to 
make,  when  made  from 
standard  parts,  as  is  the  usual 
practice.  The  dial  indicator 
itself  is  a  commercial  prod- 
uct, and  the  only  expensive 
part  is  the  master  form  A, 
but  as  this  -form  would  be  ex- 
pensive for  any  contour  gage,  it  will  not  increase  the  cost 
of  this  type  as  compared  with  other  gages. 

The  wear  of  a  gage  is  small,  because  the  master 
form  is  in  contact  only  with  the  smooth  hardened 
point  of  the  block  on  which  the  dial  is  mounted, 
and  is  not  subjected  to  the  grinding  wear  to  which 
an  ordinary  contour  gage  is  exposed — when 
pieces  of  work  are  constantly  passed  through  it. 
The  gage  is  also  well  adapted  for  the  adjustment 
of  machines  and  tools  when  setting  up  work,  be- 
cause it  indicates  the  exact  amount  of  error,  and 
hence  the  amount  of  adjustment  required.  In 
some  instances  there  are  no  other  means  prac- 
ticable for  gaging  work,  as  for  example,  for  slots 
cut  into  a  piece  of  work  and  having  a  bottom  that 
is  not  flat  but  shaped  to  a  contour.  In  that  case 
the  only  accurate  means  of  gaging  is  by  an  in- 
dicator point  that  can  reach  into  the  bottom  of 
the  slot  and  follow  it  while  the  point  of  the  base- 
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Fig.   26.     Construction    of   Baseplate    for   Dial    Gage    shown   in    Fig.    25 


ance  is,  in  the  case  shown, 
±  0.005  inch.  The  arrows 
and  figures  are  stamped  on 
the  baseplate  of  the  fixture, 
opposite  the  respective  parts 
of  the  contour  form. 

Figs.  18  and  19  show  stand- 
ard designs  of  baseplates 
for  gaging  fixtures  as  made 
by  the  Pratt  &  Whitney  Co. 
These  plates  are  made  from 
cast  iron  and  the  smaller  sizes 
are  practically  solid  except 
that  they  are  relieved  on  the 
bottom  side.  Fig.  18  shows 
standard  sizes  varying  from 
2  by  3  inches  to  6  by  12 
inches.  When  the  dimensions 
are  larger,  the  design  shown 
in  Fig.  19  is  followed.  These 
are  ribbed  plates,  having 
dimensions  8  by  12  inches  and 
12  by  16  inches,  respectively. 

Fig.  23  shows  a  drawing  of 
the  standard  base  block  used 
for  mounting  the  dial  gage. 
These  baseplates  are  made  in 
different  types  according  to 
the  kind  of  work  that  is 
being  gaged.  It  is  evident 
that  the  point  of  the  dial 
gage  may  have  to  be  raised 
higher  or  be  held  at  a  lower  level,  according  to  the  char- 
acter of  the  piece  to  be  tested;  hence  the  construction  shown. 


Fig.  27.     Indicator  Dial  Contour  Gage  used  for  gaging  the  Concentricity 
and    Diameter    of    an    Internal    Recess 


December,  1918 


MACHINERY 


Examples  of  Dial  Indicator  Contour 
Gages 


Fig.  20  shows  a  dial  indicator  con- 
tour gage  in  the  working  position 
and  the  kind  of  fixture  that  often 
is  required  in  connection  with  it, 
provided  with  holding  and  locating 
means  for  the  work  to  be  gaged. 
In  this  case  the  shaped  bottom  of 
a  slot  is  to  be  tested,  the  work 
being  held  on  the  cylindrical  plugs 
at  the  ends  and  resting  upon  and 
being  located  by  the  two  plugs  A  in 
the  baseplate  of  the  fixture.  The 
setting  block  is  shown  at  B,  and  the 
master  contour  form  at  C. 

Pig.  21  shows  the  same  gage 
directly  from  the  top  and  the  rifle 
receiver  that  is  gaged  in  it.  The 
slot,  the  bottom  of  which  is  gaged,  is 
indicated  at  A.  As  this  slot  is  very 
narrow,  the  movable  point  on  the  in- 
dicator gage  is  flattened  so  that  it 
will  enter  the  slot. 

Fig.  22  shows  another  gage  of  the 
same  kind,  which  is  used  for  gaging  the  contour  at  A  in  a 
rifle  receiver.  A  line  engraving  showing  the  details  of  the 
construction  of  this  gage  is  shown  in  Fig.  24.     The  contour 
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Fig.  28,     Construction  of 

Dial  used  in  the 

shown   in 


one  horizontal  plane,  so  that  tin; 
gage  point  could  not  follow  the  out- 
line as  it  moves  in  a  horizontal  plane. 
In  that  case  the  position  of  the  in- 
dicator pointer  and  the  point  on  the 

block  upon  which  the  Indli 
is   mounted,  are  reversed.     The 
is  provided  with  a  projection  extend- 
ing upward,  so  that  the  point  o; 
base    can    bear    against     the     work, 
while    the    movable    indicator    point 
bears  below  against  the  master  form 
Fig.   2<>  shows   the   construction   of 
the     baseplate     for     the     dial     gage' 
when   used   in   this  manner,  and  also 
indicates  its  application  to  the  work 
and  to  the  contour  form.     This  type 
of  construction  greatly  increases  the 
range   of   work   to   which    this   gage 
may  be  applied. 

When  the  principle  upon  which 
the  dial  indicator  contour  gage  is 
understood,  it  is  evident  that  it  is 
not  limited  to  the  gaging  of  con- 
tours, but  it  may  be  also  used  for  the 
gaging  of  steps,  recesses,  and  other  cases  where  it  may  often 
be  simpler  and  cheaper  than  a  great  number  of  snap  gages 
would  be. 
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Base  Block   for  Indicator 
Gaging   Fixture 
Fig.    27 


Fig.  29.     Application   of    a    Guided    Dial    Gage    used   for   gaging   in   the 
Vertical   Position 

at  A,  Fig.  22,  is  also  curved  in  a  vertical  direction,  and  this 
vertical  contour  is  tested  by  the  gage  B  shown  at  the  end 
of  the  receiver;   this  gage  is  shown  in  place  for  gaging  on 
the   fixture   in   Fig.   24. 
This      auxiliary      gage 
does   not  actually   gage 
the  contour   of   the   re- 
ceiver, but  it  locates  it 
in   the   proper    position 
so    that    the    indicator 
gage  will  ride  along  the 
contour    at    the    proper 
height     or     along     the 
proper  line  of  the  work. 

A  Special  Application  of 
the  Dial  Indicator 
■>        Contour  Gage 

Fig.  25  shows  a 
special  application  of 
the  dial  contour  gage. 
This  construction  is  re- 
quired when  the  surface 
to   be   gaged    is   not   in 


Fig.  30. 


Same    Fixture    as    in    Fig.    29    being    used    for    gaging    in    the 
Horizontal   Position 


Fig.  31.     Guided  Dial  Contour  Gage  used  for  gaging  the  Depth  of  a  Slot 


Fig.  27  shows  a  special  case  in  which  a  gage  of  this  type 
is  used  for  indicating  the  concentricity  of  an  internal  re- 
cess of  a  cylindrical  piece,  as  well  as  its  diameter.     In  this 

case  the  base  is  pushed 
against  a  flat  locating 
surface  and  hence  has 
no  pointer.  A  belh  rank 
arrangement,  mounted 
on  the  indicator  point 
as  shown,  makes  it  pos- 
sible to  reach  into  the 
inside  of  the  work  to 
be  gaged,  which  ■ 
gaging,  Is  beld  upon  the 
arbor  .  l.  shows 

the  i  <>n  of  the 

base  block  for  the  in- 
dicator dial,  together 
with  the  dial  pointer, 
but  does  not  show  the 
bellerank  attachment. 

Fig.     31     shows     a 
special  type  of  dial  con- 
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tour  gage  which  is  only  used  for  gaging  the  depth  of  b  slot, 
Hence,  the  base  upon  which  the  dial  gage  la  mounted  li 
guided  ai  Indicated.  The  pin  .t  gages  the  location  of  tiio 
ilot,  the  depth  of  which  is  measured  bj  the  dial.  The  work 
is  mounted  on  the  plugs  ai  the  ends,  so  thai  it  can  be  tinned 
around  Into  two  pi  aging  first  the  Location  and 

then  the  depth  of  the  slot. 

l".)  ;uiii  SO  show  tiio  application  and  use  of  a  guided 
dial  gage  which  is  used  for  testing  In  both  a  vertical  and  a 

horizontal  position.  It  will  be  noted  that  the  gage  is  iirst 
applied  In  the  vortical  position,  Blidlng  down  along  a  guide 
so  that  it  will  ho  held  exactly  vortical,  and  is  then  applied 
horizontally  in  the  same  manner. 


DIE-CASTING  OF  ALUMINUM  BRONZE1 

RESULTS     OBTAINED    BY    THE    ADDITION    OP    IRON    AND 
MANGANESE  TO  COPPER 

BY  H.  REX    AND  11.   WH1TAKER 

Die-castings  may  be  defined  as  finished  castings  made  by 
pouring  molten  metal,  flowing  by  gravity  or  under  other 
external  pressure,  into  a  metallic  mold.  Some  of  the  ad- 
vantages of  die-casting  are:  Accuracy  and  uniformity  of  the 
castings,  which  can  be  made  to  within  0.005  inch,  or  even 
less  for  small  parts,  and  greatly  reduced  machining  costs, 
which  may  be  eliminated  altogether.  The  process  is  con- 
tinuous, and  the  output  generally  is  much  greater  than  with 
sand-casting.  Articles  impossible  to  sand-cast  may  be  suc- 
cessfully die-cast. 

Classes  of  Die-casting-  Metals 

The  alloys  employed  may  be  divided  into  five  classes,  ac- 
cording to  whether  the  principal  constituent  is  zinc,  tin, 
lead,  aluminum,  or  copper.  Owing  to  their  low  melting 
points,  at  first  alloys  of  the  first  three  classes  were  employed, 
but  the  castings  lacked  strength  and  rigidity.  An  average 
zinc-base  alloy  has  a  tensile  strength  of  about  eight  tons 
per  square  inch  with  practically  no  ductility,  but  these  alloys 
are  liable  to  corrosion  and  distortion.  The  tin-  and  lead-base 
alloys  include  a  large  number  of  the  babbitt  or  bearing-metal 
type,  and  many  bearings  are  now  being  die-cast. 

The  low  specific  gravity,  cheapness,  and  strength,  when 
alloyed,  of  aluminum  have  been  the  principal  factors  in  its 
development  as  a  die-casting  metal.  Its  chief  drawbacks  are 
its  high  melting  point,  compared  with  lead,  tin,  and  zinc; 
its  tendency  to  attack  iron  when  molten;  its  high  shrinkage; 
and  its  weakness  at  high  temperatures.  A  die  using  zinc- 
base  alloys  lasts  almost  indefinitely,  but  when  using  alumi- 
num alloys  cracks  begin  to  show  in  the  die  after  2000  or  3000 
castings  have  been  made.  The  high  shrinkage  of  aluminum 
has  been  reduced  by  alloying,  and  need  not  exceed  about  1.4 
per  cent.  The  weakness  of  the  alloys  at  high  temperatures  is 
responsible  for  the  formation  of  cracks,  which  develop  while 
the  metal  is  solidifying  in  the  mold.  Thus  the  strength  of 
the  copper-aluminum  alloy  containing  12  per  cent  copper 
drops  from  eight  to  ten  tons  per  square  inch  at  0  degrees  C. 
to  three  to  five  tons  at  350  degrees  C.  Notwithstanding  these 
drawbacks,  aluminum  alloys  of  variable  composition  are 
being  successfully  die-cast  on  a  large  scale. 

Difficulties  with  Yellow  Metals 
The  chief  difficulty  involving  the  use  of  yellow  metal  is 
the  high  temperature  at  which  it  is  melted,  namely,  900  to 
1000  degrees  C.  The  zinc  in  the  brass  attacks  the  steel  die, 
which  rapidly  deteriorates,  so  that  no  more  than  1000  cast- 
ings can  be  obtained.  The  high  shrinkage  of  brass  sets  up 
stresses  within  the  die  which  further  impair  its  accuracy; 
since  the  die  cost  is  the  prime  factor  in  die-casting,  this  Is  a 
serious  problem.  It  is  impracticable  to  use  an  iron  con- 
tainer for  the  molten  metal,  as  the  alloy  would  rapidly  be- 
come contaminated  thereby;  hence,  air  pressure  cannot  be 
employed  to  force  the  metal  into  the  die.  This  means  pour- 
ing from  crucibles,  with  consequent  slowing  down  of  pro- 
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ductlon,  if  only  oik  die  can  ho  used.  Another  consequence 
hi  the  high  temperature  and  slow  pouring  is  the  largo  amount 

01  dross  formed.  Ordinary  brasses  are  not  sufficiently  strong 
at  high  temperatures  to  withstand  the  shrinkage  stresses. 
It  Is  difficult  to  produce  brass  die-castings  that  are  consist- 
ently free  from  blow-holes  or  shrink-holes.  The  former  are 
caused  by  air  being  entrapped  in  the  mold,  and  they  cannot 
be  overcome  by  simply  increasing  the  pressure  in  the  mold 
or  by  carrying  out  the  process  in  a  vacuum.  By  a  careful 
study  of  the  venting  and  gating  of  each  part,  however,  this 
unsoundness  may   ho  practically  eliminated. 

Brass  and  bronze  die-castings  are  a  commercial  success 
only  if  the  parts  cannot  be  completely  produced  by  auto- 
matic machinery  or  when  numerous  difficult  machining 
operations,  involving  different  settings  of  tools,  are  obviated. 
To  compete  with  the  machined  products,  the  die-castings 
must  be  rapidly  made,  must  be  accurate  to  within  ±  0.002 
inch,  and  must  have  a  smooth,  polished  surface.  Recent  de- 
velopments in  foundry  and  machine  shop  practice  have  made 
it  possible  for  many  parts  to  be  more  cheaply  sand-cast,  and 
yellow  metal  die-casting  is  practically  restricted  to  pieces  of 
fairly  simple  shape,  weighing  between  one-half  ounce  and 
three  pounds. 

Experiments  with  Aluminum  Bronze 

The  experiences  of  the  authors  in  this  connection  have 
been  chiefly  in  the  use  of  brass   (60  :  40)   containing  about 

2  per  cent  aluminum  and  with  manganese  brass  and  alumi- 
num bronze  containing  iron.  In  the  first  case,  the  aluminum 
is  added  to  give  fluidity  to  the  metal  and  better  definition  to 
the  castings.  In  the  second  case,  manganese  brass  of  usual 
composition  is  used,  containing  less  than  one  per  cent  man- 
ganese with  a  little  iron  and  aluminum.  The  chief  objection 
to  these  metals  is  that  the  surface  of  the  die  becomes  rapidly 
covered  with  a  coating  of  zinc  oxide,  which  must  be  brushed 
off  after  every  cast  or  the  definition  is  spoiled.  Various 
methods  have  been  tried  to  overcome  this  difficulty,  but  so 
far  without  complete  success.  The  best  results  have  been 
obtained  with  aluminum  bronze  containing  iron.  The  first 
alloys  experimented  with  were  of  copper-aluminum  contain- 
ing about  10  per  cent  aluminum,  the  remainder  being  copper. 
The  results  were  disappointing,  as  the  metal  did  not  lie 
quietly  on  the  surface  of  the  die  and  the  definition  of  the 
edges  was  poor.  The  addition  of  a  little  iron  produced  much 
better  results. 

Iron  and  manganese,  when  added  to  copper-aluminum 
alloys  containing  7  to  10  per  cent  aluminum,  raise  the  yield 
point  and  ultimate  tensile  strength  at  the  expense  of  the 
ductility. 

In  the  case  of  sand-cast  bars,  the  addition  of  iron  appears 
to  give  better  all-around  mechanical  properties  than  the  ad- 
dition of  an  equal  amount  of  manganese.  The  data  are  not 
available  for  a  complete  comparison  of  the  chill  cast  bars, 
but  some  promising  results  have  been  obtained  by  the  au- 
thors with  alloys  containing  7  to  10  per  cent  aluminum  and 
1  to  4  per  cent  iron.  In  the  commercial  production  of  die- 
castings  in  one  of  these  alloys,  the  following  average,  results 
were  recently  obtained  from  twenty-four  test-bars,  cast  in  a 
1-inch  chill  and  cooled  in  air:  Diameter  of  test  section,  0.564 
inch;  yield  point,  14.7  tons  per  square  inch;  ultimate  tensile 
strength,  35.5  tons  per  square  inch;  elongation  in  2  inches, 
24  per  cent;  and  reduction  of  area,  21.8  per  cent.  Each  bar 
represents  a  batch  of  castings  produced  consecutively  during 
a  period  of  several  months,  under  ordinary  foundry  con- 
ditions. 

»  The  mechanical  properties  of  the  copper-aluminum-iron 
alloys  may  be  profoundly  modified  by  heat-treatment,  and 
this  probably  accounts  for  the  variable  results  obtained  with 
the  same  metal  under  ordinary  casting  conditions.  Conse- 
quently, accurate  pyrometric  control  of  the  die-casting  process 
is  advisable,  if  consistent  results  are  required.  The  tempera- 
ture of  the  molten  metal  and  of  the  die  should  be  known, 
and  the  rate  of  cooling  of  the  hot  casting  should  be  stand- 
ardized.    Many  different  mechanical  properties  would  result 
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if,  instead  of  quenching  the  casting  red-hot  from  the  chill  in 
cold  water,  it  were  allowed  to  cool  slowly  in  air.  An  advan- 
tage of  the  alloy  used  by  the  authors  is  that  it  is  sufficiently 
fluid  to  fill  the  die  and  to  give  satisfactory  castings  through 
a  wide  range  of  temperature. 

Material  for  Dies 

Several  materials  have  been  experimented  with — ferrous 
and  non-ferrous — for  die-making,  but  the  best  results  have 
been  obtained  with  a  close-grained  iron  that  is  as  hard  as  is 
consistent  with  good  machining  properties.  The  block  of 
iron  from  which  the  die  is  made  is  itself  chill  cast  to  give 
these  qualities.  Sometimes  the  dies  have  been  cast  almost 
to  shape  before  machining,  but  the  results  have  not  been 
very  satisfactory.  It  need  not  be  pointed  out  that  a  die  is 
only  suitable  for  one  particular  alloy.  Each  alloy  has  its 
own  requirements  regarding  gating,  venting,  and  shrinkage, 
and  the  particular  problems  of  each  new  part  render  it  diffi- 
cult to  make  a  correctly  designed  die  at  the  first  attempt. 
The  design  of  the  die  is  a  most  important  factor,  and  it  is 
here  that  experience  is  the  best  guide.  The  part  should  be 
designed  to  conform  to  the  special  requirements  of  die- 
casting,  and  there  is  need  for  the  closest  cooperation  between 
the  engineer,  metallurgist,  and  foundry  foreman.  The  num- 
ber and  shape  of  the  parts  of  the  die,  method  and  order  of 
withdrawing  the  cores,  venting,  location,  shape  and  size  of 
the  gate  must  be  carefully  considered  in   designing  a  die. 

Cost  of  Process 
No  general  rule  can  be  laid  down  with  regard  to  costs. 
In  some  cases  die-casting  is  cheaper  and  in  other  cases 
more  costly  than  sand  casting.  The  cost  of  dies,  material, 
labor,  and  machining  must  be  investigated  before  a  decision 
can  be  reached  as  to  which  is  the  more  economical  process. 
The  cost  of  machining  and  assembling  a  carbon  brush-holder 
of  the  butterfly  type  is  eight  times  as  great  when  sand-cast 
as  it  is  when  die-cast.  The  castings  are  not  sold  by  weight, 
as  the  cost  of  labor  varies  in  making  the  dies  and  the  cast- 
ings. The  die  cost  is  treated  as  a  separate  item  from  that  of 
the  castings,  and  is  generally  borne  directly  by  the  customers. 


RECEIVING  AND  MAINTAINING  STOCK  OF 
RAW  MATERIAL  FOR  THE  FACTORY 

BY  H.  H.  ARMSTRONG 

One  of  the  great  difficulties  in  many  manufacturing  plants 
is  the  lack  of  a  system  for  obtaining  raw  material  in  time 
to  meet  the  production  requirements.  It  often  happens  that 
the  design  of  a  certain  mechanism  or  apparatus  is  com- 
pleted, the  drawings  made,  and  the  tools  finished,  although 
the  apparatus  itself  is  slow  in  coming  through  the  factory. 
Investigation  generally  shows  that  the  raw  material  for 
this  work  is  lacking.  The  reason  for  this  shortage  of  ma- 
terial can  usually  be  traced  to  several  sources,  but  chiefly 
to  the  fact  that  a  "material  list"  was  not  made  up  so  that 
the  material  could  be  ordered  in  advance. 

The  "material  list"  is  a  sheet  designed  to  cover  all  the 
material  required  for  the  particular  piece  of  apparatus,  and 
generally  covers  the  number  of  pieces  of  the  requisition,  no 
matter  what  the  quantity  may  be.  It  is  necessary  that  this 
sheet  be  in  the  hands  of  the  order  department  at  the  earliest 
possible  moment,  so  that  while  the  tools  and  patterns  are 
being  made,  an  opportunity  is  given  to  have  the  raw  ma- 
terials delivered.  The  material  list  compiler  should  be  a 
man  of  broad  factory  experience,  for  when  the  drawings  are 
received  by  him  he  should  be  capable  of  telling  exactly  what 
departments  of  the  factory  will  perform  the  work,  and  com- 
pile his  list  accordingly.  For  instance,  he  finds  a  drawn 
piece  made  of  steel  and  he  knows  that  the  material  list 
should  specify  the  width  of  stock.  He  therefore  goes  to 
the  tool  department  and  ascertains  the  size  of  the  blank  re- 
quired. The  tool  department  will  also  note  this  width,  so 
that  when  the  die  is  completed,  the  opening  will  be  large 
enough  to  take  this  width  of  stock.     The  same  rule  applies 


to  spinnings  and  also  to  sheet  metal  work  made  by  teuij 
There  is  no  excuse  for  shearing  stock  to  fit  the  dies  when 
this  information  has  been  looked  up  in  advance  by  a  care- 
ful and  thorough  material  list  writer.  If  material  is  ordered 
in  multiples  of  the  length  of  the  blank,  short  ends  may  be 
eliminated,  and  this  is  a  matter  of  economical  importance 
especially  where  sheet  copper  and  brass  are  concerned.  In 
addition,  much  time  and  expense  may  be  saved  by  checking 
all  material  for  tools  with  the  tool  department  before  order- 
ing, so  that,  when  the  material  arrives,  the  die  openings  will 
take  this  predetermined  width. 

Castings  for  the  device  will  also  be  listed  on  the  material 
list  and  the  list  writer  will  figure  the  weights  and  record 
in  a  separate  column  the  total  weight  of  iron  or  alloy  re- 
quired. When  these  items  come  to  the  attention  of  the 
foundry,  the  required  requisitions  will  be  made,  and  when 
the  order  for  the  castings  reaches  them,  the  material  will  be 
on  hand.  The  vital  object  of  the  material  list  is  to  keep 
production  running  continually  and  also  to  bring  all  parts 
for  the  apparatus  about  simultaneously  to  the  final  stock- 
room, where  the  finished  pieces  may  be  assembled  for  ship- 
ment. It  is  poor  management  to  order  a  foreman  to  assemble 
a  certain  mechanism,  if  on  arriving  at  the  stock-room  he 
is  only  to  find  that  there  is  no  material.  Screw  machine 
parts  are  essential  to  most  devices.  By  interviewing  the 
screw  machine  foreman,  the  material  list  writer  is  able  to 
specify  a  grade  of  material  that  will  give  the  best  results 
in  the  machines,  and  thus  oftentimes  hasten  production. 

An  up-to-date  material  list  will  also  route  the  operations 
to  be  performed,  so  that  the  parts  will  automatically  pass 
through  the  factory  and  finally  reach  the  finished  stock- 
room. When  the  material  list  is  completed  it  is  sent  to  the 
order  department,  where  the  material  is  ordered,  and  is 
then  filed  for  reference.  Finally,  the  foremen  on  getting 
their  orders  to  do  the  work,  will  find  the  raw  material  in 
stock,  the  castings  in  the  stock-room,  the  screw  machine 
parts  in  their  bins,  and  everything  running  smoothly  to  the 
assembling  floor  or  benches.  If  it  is  expected  that  more 
orders  will  be  received,  and  it  is  considered  advisable  to 
have  a  stock  of  raw  material  on  hand,  it  is  only  necessary 
to  consult  the  material  lists  and  duplicate  orders  therefrom, 
and  the  work  proceeds  as  before. 

The  material  list  is  used  by  most  large  manufacturers  for 
quantity  production,  and,  since  its  adoption,  has  proved 
itself  a  saver  of  both  time  and  money.  Through  its  use,  the 
cost  department  can  keep  accurate  and  up-to-date  cost  ac- 
counts, for  the  list  contains  an  exact  and  complete  record  of 
all  materials  used. 


ENGINEERING  FOUNDATION  RECEIVES  NEW 
ENDOWMENT 

At  a  joint  meeting  of  the  trustees  of  the  United  Engineer- 
ing Society  with  the  Engineering  Foundation  Board  held  in 
New  York  on  October  7,  it  was  announced  that  Ambrose 
Swasey  of  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio,  had 
recently  given  the  Engineering  Foundation  an  additional 
sum  of  $100,000  as  an  endowment  for  engineering  research 
work.  This  sum  in  addition  to  $200,000  given  for  the  same 
purpose  by  Mr.  Swasey  in  1915  makes  his  total  gifts  equal 
to  $300,000.  Mr.  Swasey's  original  gift  made  possible  the 
establishment  of  the  Engineering  Foundation  by  the  United 
Engineering  Society,  which  represents  the  American  So. 
of  Civil  Engineers,  the  American  Society  of  Mechanical 
Engineers,  and  the  American  Institute  of  Electrical 
Engineers.  Mr.  Swasey  who  is  a  past  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers  realizes  the  necessity 
for  research  in  engineering  sciences  in  keeping  the  United 
States  in  the  forefront  of  the  nations  in  industrial  develop- 
ment in  the  new  peace  era.  and  it  is  certain  that  his  work 
and  generous  donations  for  this  purpose  will  inspire  the 
cooperation  of  all  those  interested  in  this  important  work 
for  which  more  funds  are  needed  in  order  that  the  work 
may  be  put  forward  without  delay. 


Patterns  and  Their 
Relation  to  Molding 
Problems 


First  of  a  Series  of  Articles  Dealing  with  the  Construction  and  Application  of  Patterns,  Including  the 

Use  of  Wood-working  Tools,  the  Art  of  Joinery,  and  Various  Methods 

of  Building  Patterns  and  Core-boxes 

BY  JOSEPH  A.  SHELLY 


PATTERNS  for  use  in  the  foundry  may  be  divided  into 
different  general  types.  The  term  "type,"  however,  as 
here  applied  refers  to  patterns  designed  to  solve  cer- 
tain molding  problems  resulting  from  the  external  or  in- 
ternal form  of  the  casting  and  is  not  related  to  the  number 
of  pieces  or  form  of  joinery  that  enters  into  the  construc- 
tion of  the  pattern.  Types  of  patterns  will  be  used  to  illus- 
trate the  more  common  molding  problems  and  their  con- 
ventional pattern  shop  solution.  It  must  not  be  inferred 
that  the  problem  presented  in  each  case  is  confined  exclu- 
sively to  a  particular  type  of  pattern,  as  all  of  the  prob- 
lems referred  to  could  be  embodied  in  a  single  pattern;  they 
are  presented  one  at  a  time  to  avoid  confusion.  The  pat- 
terns selected  as  types  are  simple'  ones  and  the  descriptions 
are  purposely  made  brief,  as  the  same  types  will  be  shown 


a  number  of  times  in  the  more  complicated  forms  to  be 
referred  to  later,  but  a  careful  study  of  the  simpler  types  is 
essential  if  the  principles  they  represent  are  to  be  under- 
stood and  recognized  when  they  occur  in  other  forms.  The 
ability  to  do  this  is  necessary  in  determining  the  type  or 
combination   of  types   to   use   for   a  given  job. 

A  Solid  or  One-piece  Pattern 

A  pattern  that  is  made  to  be  molded  without  joints,  part- 
ings, or  any  loose  pieces  in  its  construction  is  called  a 
"solid"  or  "one-piece"  pattern.  It  may  be  a  complete  model 
of  the  required  casting  or  may  be  partly  cored.  A  simple 
one-piece  pattern  that  is  a  complete  model  even  to  the  cen- 
tral hole  is  shown  in  the  mold  in  Fig.  1.  The  draft  or 
taper  to  facilitate  its  removal  from  the  sand  is  shown  some- 
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Fig.  1.     One-piece  Pattern  and  Method  of  molding 


Fig.  2.     Method    of   molding    a    Parted    or    Two-piece    Pattern 
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what  exaggerated,  and 
the  direction  in 
which  it  is  to  be 
drawn  from  the  mold 
is  indicated  by  the 
arrow;  this  taper  or 
dra It  on  any  pattern 
or  loose  part  of  a  pat- 
tern should  be  made 
with  the  larger  part 
on  the  drawing  side. 

In  molding  this  pat- 
tern, it  is  placed  on  a 
molding  board  as  at  A 
with  the  larger  side 
down,  and  the  bottom 
or  "drag"  part  of  the 
flask  is  placed  cen- 
trally over  it;  mold- 
ing sand  is  then 
riddled  over  the  sur- 
face of  the  pattern 
and  rammed  tightly 
around  it  and  the  re- 


Fig:.  3. 


(A   and   B)     Molds   containing  Patterns   arranged   for   coring   Holes. 
Molds  with  Patterns  withdrawn  and  Cores  inserted 


(C   and   D) 


begins,  as  indicated 
at  U  in  Big.  8,  the 
lines  a  indicating 
where  the  parting 
has  been  made.  This 
is  called  "coping 
down"  and  means 
that  the  mold  part- 
ing is  carried  below 
the  flask  parting  to 
include  some  of  the 
pattern  in  the  cope. 
It  is  constantly  re- 
sorted to  in  molding 
pattern!  that  have 
rounded  corners  or 
cope  sides  of  irregu- 
lar form.  If  a  re- 
cess comes  within  a 
pattern  with  a  flat 
cope,  it  can  be  in- 
cluded in  the  cope 
without  digging  the 
joint  away. 


mainder  of  the  drag  is  filled  with  coarser  sand  which  is 
rammed  flush  with  the  top  of  the  drag.  A  second  molding 
board  is  next  placed  on  top  of  the  drag  which  is  then 
turned  over  and  the  first  board  removed,  exposing  the  cope 
or  larger  side  of  the  pattern.  The  exposed  side  of  the 
drag  is  now  dusted  with  parting  sand  and  the  "cope"  side 
of  the  flask  is  put  in  place  and  rammed  with  the  gate 
pin  in  position.  Before  the  cope  is  lifted,  it  is  vented 
by  making  a  number  of  perforations  through  the  cope  with 
a  vent  wire;  these  vents  should  run  almost,  but  not  quite, 
to   the   pattern. 

When  the  cope  has  been  removed,  the  molder  moistens 
the  sand  around  the  edges  of  the  pattern  with  water  applied 
with  a  swab.  This  is  done  to  strengthen  these  edges  so 
that  they  will  resist  the  rapping  and  drawing  strains.  The 
mold  is  finished  by  "sleeking"  and  a  sprue  or  runner  is  cut 
to  connect  the  mold  with  the  opening  made  by  the  gate  pin. 
This  gate  is  enlarged  to  a  funnel  shape  on  the  top  to  per- 
mit free  entry  of  the  molten  metal.  The  gate,  runner,  and 
mold  are  coated  with  facing  before  the  mold  is  finally 
closed  for  pouring. 

The  cope  side  of  the  pattern  that  is  illustrated  in  Fig.  1, 
is  a  straight  line  and  the  flask  and  mold  partings  are 
straight  lines,  but  this  is  not  always  the  case;  if  the 
outer  corners  on  the  cope  side  were  rounded  the  pattern 
would  be  rammed  in  the  drag  in  the  same  manner  as  be- 
fore, but  the  parting  would  have  to  be  cut  down  all  around 
the  edge  of  the  pattern  to  the  place  where  the  round  part 


Solid  Patterns  Arranged  for  Coring  Holes 

Examples  of  solid  patterns  arranged  for  coring  central 
holes  are  shown  in  the  molds  at  A  and  B,  Fig.  3.  These 
patterns  instead  of  being  complete  models,  have  in  place 
of  the  central  holes  a  core-print  on  the  drag  and  cope  sides 
to  support  the  dry-sand  core  that  is  made  in  a  separate 
core-box.  The  core-prints  for  the  cope  side  have  a  large 
amount  of  taper,  and  the  end  of  the  core  is  tapered  to  suit, 
so  that,  when  the  cope  is  put  in  place,  it  will  center  the 
core  without  crushing  the  mold.  These  core-prints  prevent 
placing  the  pattern  in  an  upright  position  on  a  solid  mold- 
ing board,  but  this  is  overcome  by  boring  a  hole  in  the 
board  for  the  print  or  by  making  the  prints  with  pins  fitted 
to  central  holes,  which  permits  removing  and  replacing 
the  print.  Sectional  views  of  the  molds  after  the  patterns 
have  been  withdrawn  are  illustrated  at  C  and  D,  Fig.  3. 
These  views  show  the  dry-sand  cores  in  place.  A  core  is 
used  at  C  because  the  hole  is  too  small  and  long  to  leave 
its  own  core,  and  at  D  the  hole  is  chambered  or  larger  at 
the  center  than  at  the  ends,  and  a  core  is  necessary,  as  a 
pattern  having  a  hole  of  this  shape  through  the  center  could 
not  be  withdrawn  from  the  mold. 

The  Parted  or  Two-piece  Pattern 

The  simplest  form  of  parted  pattern  is  the  one  made  in 
two  sections  that  are  held  in  their  proper  relative  positions 
by   means   of  dowel-pins   fastened   in    one   piece   and    fitting 
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Fig.  4.     Illustration  showing  Disadvantages  of  molding   a   Solid   Pattern 
which  is  not  parted  through  the  Center 
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Fig.  5.     Illustration   showing   Typical  Three-part   Pattern   molded  in   a 
Three-part   Flask 
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Fig.  6.     Throo-part    Pattorn    molded    in    a    Two-part    Flask 

holes  bored  In  the  other.  A  cylinder  with  end  flanges  that 
prevent  its  being  molded  on  end  is  a  good  illustration  of  a 
parted  pattern.  Such  a  pattern  is  molded  hy  placing  one 
half  on  a  board  with  the  drag  side  of  the  flask  over  it,  as 
shown  at  .1,  Fig  2.  After  ramming,  the  drag  is  turned  over 
and  the  cope  side  of  the  flask  and  pattern  is  placed  in  posi- 
tion for  ramming,  as  shown  at  B. 

The  advantage  of  this  two-piece  pattern  construction  is 
that  a  straight  joint  is  secured  and  it  is  not  necessary  to 
dig  away  the  parting  and  cope  down  to  the  center,  as  would 
be  the  case  were  the  pattern  made  solid  as  shown  at  A, 
Pig.  4.  There  is,  however,  another  way  of  molding  a  pat- 
tern of  this  type  known  as  "bedding  in."  To  do  this,  the 
flask  is  placed  on  the  board  with  the  joint  side  up  and  is 
rammed  full  of  sand;  a  cavity  is  then  roughly  dug  in  it 
large  enough  to  receive  the  pattern  up  to  the  center  or  part- 
ing line,  as  shown  at  B,  when  it  is  ready  for  the  cope.  Aside 
from  the  extra  labor  of  making  the  joint,  the  cope  side 
of  the  flask  must  be  lifted   away  from  the  pattern  while 
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Fig.  7. 


Another  Three-part  Pattern  molded  in  a  Two-part  Flask, 
Covering    Core    being   used 


with  the  parted  pattern  one  half  lifts  out  with  the  cope  and 
there  is  less  danger  of  damaging  the  mold. 

Patterns  too  large  to  be  molded  in  a  flask  or  too  heavy  to 
be  turned  over  are  always  molded  by  bedding  in,  and  they 
may  be  parted  even  if  the  molding  is  done  in  this  way. 
For  example,  in  column  foundries,  parted  column  patterns 
are  molded  in  flasks  by  "bedding  in"  to  avoid  turning 
them  over.  These  patterns  are  sometimes  made  so  that  the 
end  prints  that  carry  the  core  project  through  openings  in 
the  end  of  the  flask  that  keep  the  pattern  joint  flush  with  the 
flask  joint;  with  this  arrangement,  the  pattern  is  not  really 
"bedded  in,"  because  there  is  no  digging  away,  the  pattern 
being  rammed  up  with  the  joint  of  the  pattern  and  flask 
facing  upward.  When  molding  a  piece  in  the  foundry  floor 
by  "bedding  in,"  a  level  bed  is  prepared  and  this  is  dug 
away  to  accommodate  the  pattern.  Another  adaptation  of  the 
two-part  idea  in  pattern  work  occurs  when  there  are  pro- 
jections on  the  cope  that  will  be  difficult  to  lift  away  or 
"cope  off."  To  avoid  damaging  the  mold,  these  projections 
are  doweled  to  lift  away  with  the  cope,  and  the  pattern  is 
said  to  have  a  loose  cope  side.  If  the  cope  side  is  straight, 
it  is  a  good  plan  to  make  all  the  projections  to  lift  away. 


The  Three  part  Pattern 
A  three-parl  pattern  usually  consists  of  two  pieces,  but 
its  form  is  BUCh  thai  it  must  be  molded  in  a  flask  having 
three  sections.  The  pattern  shown  in  Fig.  5,  rammed  up  in 
a  three-part  flask,  is  a  typical  example;  the  pattern  is 
parted  on  the  lines  marked  a.  This  parting  does  not  coin- 
cide with  the  flask  parting 'and  necessitates  digging  away 
some  of  the  sand  in  the  "cheek,"  or  central  section  of  the 
mold,  which  is  rammed  up  first  in  order  to  bed  the  smaller 
flange  in  it.  The  flask  is  disjointed  to  release  the  pattern 
by  lifting  the  cope  away  from  the  tapered  core-print  and 
facing  piece  and  drawing  the  pattern  through  the  top  of 
the  cheek  and  then  lifting  the  cheek  away  to  release  the 
small  flange  which  is  partly  in  the  cheek  and  partly  in  the 
drag. 


Fig.  8.     (A)   Casting.     (B)   Skeleton  Pattern.     (C  and  D)   Strickles  used 
with    Skeleton    Pattern 

It  is  quite  possible  to  mold  some  three-part  patterns  in  a 
two-part  flask  by  ramming  up  the  drag,  turning  it  over,  and 
digging  the  joint  away  on  the  line  marked  a,  Fig.  6,  all 
around  the  pattern.  Parting  sand  is  then  dusted  over  the 
joint,  the  cope  side  of  the  pattern  is  put  in  place,  and  the 
V-shaped  green-sand  core  is  formed  as  shown;  this  core,  in 
turn,  is  treated  with  parting  sand  and  the  cope  rammed  up. 
By  lifting  the  cope,  one  half  of  the  pattern  may  be  removed; 
the  cope  is  then  replaced,  the  mold  turned  over,  and  the 
drag  lifted  to  release  the  other  half  of  the  pattern. 

Another  method  of  handling  a  job  of  this  kind  in  a  two- 
part  flask  is  by  the  use  of  a  covering  core.  This  is  a  core 
(see  Fig.  7)  made  to  fit  the  cope  side  of  the  pattern  which 
at  first  stands  in  the  core  while  the  latter  is  placed  on  a 
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Fig.  9.     (A)   Segment   Pattern   used   for   forming   Wheel   Rim   Mold. 
(B)    Shell    Pattern 
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board.  Both  are  rammed  up  to  the  flask  parting  line;  the 
drag  is  then  rammed,  the  mold  turned  over,  and  the  cover- 
ing core  lifted  out  to  release  the  larger  part  of  the  pattern 
which  is  drawn  through  the  top  of  the  mold.  The  cope 
part  of  the  flask  is  lifted  to  release  the  rest  of  the  pattern. 
This  is  a  conventional  method  for  removing  parts  of  pat- 
terns that  must  draw  through  the  top  or  the  sides  of  a 
mold.  The  covering  core  may  be  round,  square,  or  rec- 
tangular, which  ever  is  most  convenient,  but  in  any  case 
it  must  leave  an  opening  large  enough  to  draw  the  pattern 
through.  A  print  is  sometimes  provided  for  the  core  in- 
stead of  ramming  it  up  with  the  pattern.  There  is  prac- 
tically no  limit  to  the  number  of  flask  sections  that  might 
be  used  to  mold  a  job,  but  the  essential  principles  of  mold- 
ing are  covered  by  the  examples  already  given. 

Skeleton  Patterns 

Skeleton  patterns  are  wooden  frames  designed  to  aid  the 
molder  in  forming  a  portion  of  the  pattern  In  sand  or  clay. 
The  sand  or  clay  is  rammed  inside  the  frame  and  worked 
to  form  by  pieces  of  wood  with  suitably  shaped  edges  called 
"strickles";  the  act  of  working  a  surface  to  form  with  a 
strickle  is  called  "strickling."  A  casting  is  shown  at  A, 
Fig.  8,  and  the  skeleton  pattern  used  to  produce  it,  at  B. 
The  pattern  ribs  are 
fastened  to  the  bottom 
flange  and  to  the  rail 
at  the  top  which  also 
holds  the  boss  with 
its  core-print.  The  ribs 
conform  to  the  out- 
line of  the  casting  and 
represent  a  section  of 
it.  The  strickles  C  and 
D  are  used  to  form  the 
outside  and  inside  of 
the  frame  when  it  is 
filled  with  sand.  In 
molding,  the  frame  is 
set  on  a  level  sand  bed 
with  the  flange  down 
and  is  filled  with  sand. 
The  sand  pattern  is 
formed  by  strickling 
off  the  outside  with 
strickle  C.  A  half 
flask  is  placed  over  it 
and  the  surface  of  the 
sand  pattern  is  dusted 
with  parting  sand.  The  flask  is  then  rammed  up  and  lifted 
away,  after  which  the  surface  of  the  sand  pattern  is  scraped 
away  an4  strickle  D  is  used  to  form  the  inside  or  core  be- 
fore the  frame  is  removed.  This  is  a  typical  job  and  should 
suggest  other  applications.  One  of  the  main  requisites  of 
any  strickled  job  is  that  there  be  good  means  for  keeping 
the  strickle  in  the  path  in  which  it  should  travel. 

Part  Patterns 
Part  patterns  are  sections  of  a  pattern  so  arranged  as  to 
form  a  complete  mold  by  being  moved  to  form  each  section 
of  the  mold.     The  movements  of  a  part  pattern  are  either 
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Fig.   11.     Pattern  having  Loose  Pieces  which  are  removed  from  Hold 
separately 

guided  by  following  a  line  or  by  the  use  of  a  central  pin  or 
pivot.  These  patterns  are  generally  applied  to  circular 
work  such  as  rings,  wheel  rims,  gears,  etc.  A  part  pattern 
in  the  form  of  a  segment  guided  from  a  center  and  used  for 
forming  the  outside  of  a  wheel  rim  is  shown  at  A,  Fig.  9. 
Another  type  of  part  pattern  is  the  frames  used  for  making 
plate  castings.  Instead  of  a  full  pattern  a  frame  two  or 
three  inches  wide  is  made  conforming  in  thickness  and  out- 
side dimensions  to  the  required  casting.  This  is  molded 
by  "bedding  in"  and  the  sand  in  the  open  part  of  the  frame 
is  swept  away  with  a  strickle. 
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Shell  Patterns 


Fig.  12. 


(A)     Core    which    balances    Unsupported    End.     (B,     C,    D,    and    E)     Examples 
illustrating   Use   of   Tail   Prints.      (F)    Section   of   Mold   formed   by 
Pattern   E,   with   Core   in   Place 


Fig.  10.     Forming   Mold   with   a   Spindle   and   Sweep 


The  shell  pattern  is 
used  largely  for  drain- 
age fittings  and  pipe 
work.  A  typical  ex- 
ample is  shown  at  B, 
Fig.  9.  The  pattern  is 
usually  made  of  metal 
and  parted  along  the 
center  line,  the  two  sec- 
tions being  accurately 
doweled  together.  In 
molding,  these  two 
halves  are  clamped  to- 
gether and  the  core  of 
green  sand  is  rammed 
up  inside  them.  The 
ends  of  the  core  are 
built  out  beyond  the 
ends  of  the  pattern, 
being  roughly  formed 
to  ball  shape.  The  pat- 
tern and  core  are  then 
imbedded  in  the  drag 
part  of  a  flask  to  the  parting  line  and  the  cope  rammed  up. 
To  draw  the  pattern,  the  cope  is  lifted  away  and  one  half 
of  the  pattern  removed;  the  cope  is  then  replaced,  the  entire 
box  turned  over,  and  the  drag  removed  to  draw  the  other 
half  of  the  pattern. 

Spindle  and  Sweep  Work 
This  is  a  method  of  forming  circular  molds  by  revolving 
a  sweep  attached  to  a  spindle,  the  edges  of  the  sweep  form- 
ing the  mold.  Molds  may  be  formed  in  part  or  completely 
by  this  method  and,  when  so  formed,  are  said  to  be  "swept 
up."  This  method  may  be  applied  to  green,  dry  sand  or 
loam  work,  and  is  illustrated  in  Fig.  10. 

Patterns  Molded  with  Drawbacks 

"Drawbacks"  are  iron  plates  inserted  in  a  mold  to  carry 
under-cutting  projections  that  cannot  be  drawn  into  the 
mold,  or  they  may  be  integral  parts  of  the  pattern  itself. 
They  are  called  drawbacks  because  an  open  space  is  left 
back  of  them  into  which  they  are  drawn  with  the  portion 
of  the  mold  they  carry.  They  are  used  frequently  on  jobs 
molded  in  the  foundry  floor  or  in  dry  sand  work  in  flasks. 

Patterns  with  Loose  Pieces 
Many  patterns  are  of  such  shape  that  the  projecting  part3 
form   under-cuts   that    prevent   their   being   drawn  with   the 
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main  body  of  the  pattern.  These  under-cute  may  come  In 
the  <-i>i>«>.  drag,  or  oheeb  of  n  moid,  or  the\  mn>  he  under 
cutting  projectlone  on  loose  pieces,  and  the  pieces  forming 
them  should  be  fastened  in  pla.ce  with  loose  dowels  or 
"skewers,"  as  thej  arc  called,  This  permits  the  treeing  of 
tiic  pattern  by  the  removal  of  the  skewers,  the  loose  pieces 
remaining  In  the  moid  when  the  pattern  is  drawn  and,  In 
turn,  being  drawn  into  the  cavity  left  by  the  pattern,    The 

pattern     t.    Pig,    11,    has    loose   pieces    in    both    COpe   and    drag. 

and  the  mold  sections  ai  I!  show  how  they  are  drawn;  this 
is  called   "picking   in."     When   the  cavity   is  smaller   lha,n    the 

piece  to  he  "picked  In,"  it  Is  made  in  two  or  more  pieces, 
each  being  picked  In  separately,  in  order  to  pick  in  pro- 
jections on  the  Bides  of  Large  boxes  or  beds  that  leave  their 
own  cores,  it  is  customarj  to  ram  the  inside  up  on  an  iron 
plate  provided  with  eyeholts  tor  the  purpose  of  lifting  the 
core  away  to  release  the  projecting  parts.  To  avoid  picking 
In  or  the  use  of  drawbacks,  projections  on  castings  are  often 
formed  by  making  the  projecting  part  in  a  core-box,  placing 
the  core  against  the  pattern  in  its  proper  place,  and  ram- 
ming them  up  together;  or  a  core-print  may  be  provided 
to  set  the  core  after  the  pattern  is  molded.  Trunnions  and 
hinge  lugs  on  boxes  are  often  formed  in  this  way. 

Core-prints 
The  projections  placed  on  patterns  to  locate  or  support 
cores  are  of  four  general  types  known  as  "cope  and  drag 
prints,"  "joint  or  parting  prints,"  "balancing  prints,"  and 
"tail,  heel,  or  drop  prints."  Cope  and  drag  prints  are  so 
called  because  they  are  placed  on  the  cope  and  drag  side  of 
a  pattern.  The  cope-print  should  be  made  with  considerable 
draft,  as  the  cope  must  be  lowered  over  the  end.  There  is 
no  rule  fixing  the  length  of  core-prints.  Up  to  three  inches 
in  diameter,  the  length  of  a  drag  print  might  be  made  equal 
to  its  diameter  and  the  corresponding  cope-print,  one  half 
the  diameter.  The  larger  the  core  and  the  greater  the 
bearing  surface,  the  shorter  the  print.  The  small  core  re- 
quires a  long  print  for  supporting  it  while  a  print  is  used 
only  as  a  means  to  locate  a  large  core,  and,  in  such  a  case, 
a  cope-print  wrould  be  superfluous.  Many  large  flat  cores 
are  located  in  the  mold  entirely  by  measurement.  Joint  or 
parting  prints  may  be  solid  or  parted  in  the  same  way  as 
the  pattern,  depending  entirely  upon  whether  the  cored 
opening  is  above,  below,  or  central  with  the  parting.  They 
are  used  to  support  the  ends  of  cores  that  cut  through  the 
sides  of  the  mold. 

Balancing-  Core-prints 
When  a  core  is  supported  at  one  end  only  and  extends  a 
considerable  distance  into  the  body  of  the  casting,  it  should 
be  made  long  enough  to  balance  the  weight  of  the  unsup- 
ported end  as  shown  at  A,  Fig.  12.  This  method  can  be 
applied  only  within  reasonable  limits.  It  would  be  of  no 
use  to  attempt  to  balance  a  core  with  a  print  five  or  six  feet 
long.  In  such  a  case,  the  unsupported  end  must  be  held  up 
by  chaplets.  When  an  opening  cuts  through  one  side  wall 
above  or  below  the  parting,  the  print  may  be  made  loose 
and  be  picked  in.  The  core-p.rint  in  this  case  should  be 
long  enough  to  balance. 

Tail,  Heel,  or  Drop  Prints 
Tail  prints  are  used  when  an  opening  is  to  be  cored  above 
or  below  a  parting.  They  may  be  of  any  size  or  shape  and 
should  be  made  with  plenty  of  side  taper  or  draft.  The 
casting  B,  Fig.  12,  has  a  projecting  piece  or  lug  on  one 
side  through  which  an  opening  is  cored.  A  portion  of  the 
pattern  for  this  casting  with  the  tail  prints  in  place  is 
shown  on  an  enlarged  scale  at  D.  The  stopping-off  piece  C 
is  a  duplicate  of  the  projection  or  lug  up  to  the  center  line 
of  the  hole  and  is  cut  out  to  fit  over  the  core.  After  the 
pattern  has  been  drawn  and  the  core  set  or  put  in  position, 
the  stopping-off  piece  is  dropped  into  place  and  the  void  left 
by  the  tail  print  is  filled  in  over  the  core.  Another  con- 
dition requiring  somewhat  different  treatment  is  shown  at 
E.    The  lug  has  a  projection  or  boss  on  one  side  that  must 


be  made  loose  and  picked  In,  11  would  be  inconvenient  to 
put  a  tail  print  on  the  boss  side;  therefore,  a  particularly 
long  one  is  placed   "ii   the   plain  Hide.     This  print,  must  he  a 

trifle  longer  than  the  length  or  the  bole  to  be  cored  plus  a 

lair  amount  of  hearing  or  supporting  surface.  The  view  at  / 
ShOWS  a  section  oi'  the  mold  with  the  core  in  place.  Tail 
prints  can  he  made  in  a  core  box,  but  this  usually  makes  an 
unsightly  mark  on  the  casting. 

when  some  doubt  exists  as  to  the  best,  method  of  mold 
ing  a  pattern,  the  molder  or  toundryman  should  be  consulted, 

particularly  it  the  job  is  a  large;  one,  as  the  rigging  and 
appliances  be  has  on  band  will  be  a  factor  in  determining 
how  the  pattern  should  be  molded. 


DRAWING  OF  METAL  SHELLS 

BY  JOHN   NELSON 

The  writer  is  engaged  in  introducing  a  device  which,  when 
attached  to  a  press  used  for  drawing  thin  metal  shells,  can 
be  made  to  exert  an  even  pressure  on  the  top  of  the  blank 
during  the  entire  stroke  of  the  press.  This  device  holds  the 
blank  down  tightly  on  the  top  of  the  forming  die  and  prevents 
the  blanks  from  wrinkling.  In  connection  with  this  work  the 
writer  has  had  an  opportunity  to  observe  many  problems  in 
metal  drawing.  The  object  of  this  article  is  to  give  some 
information  gained  through  experience  and  to  encourage 
others  to  tell  their  practical  experiences  in  overcoming  prob- 
lems encountered  in  this  class  of  work. 

One  of  the  most  important  things  to  be  accomplished  in 
conjunction  with  the  drawing  of  metal  shells  is  to  provide 
means  of  exerting  the  proper  amount  of  pressure  on  the  draw 
ring  during  the  entire  stroke.  This  is  especially  important 
when  a  light  gage  of  metal  is  drawn,  as  this  has  more 
tendency  to  wrinkle.  The  most  critical  part  of  the  draw  is 
in  the  beginning  of  the  stroke,  as  there  is  then  a  larger  sur- 
face to  be  reduced.  Therefore  the  greatest  pressure  should  be 
applied  on  the  draw  ring  at  the  beginning  of  the  stroke. 
Appearances  are  deceptive  in  this  connection,  as  the  wrinkles 
always  appear  at  the  top  of  the  shells  and  therefore  it  would 
seem  as  if  the  wrinkles  were  formed  at  the  end  of  the  draw, 
but  anyone  can  prove  for  himself  that  the  wrinkles  are 
formed  in  the  beginning,  by  making  about  one-third  of  the 
draw  and  then  observing  the  appearance  of  the  blank.  It  will 
be  found  that  the  blank  is  now  smooth  near  the  center  and 
wrinkled  at  its  outer  edge.  These  wrinkles  sometimes  jam  in 
between  the  male  and  female  parts  of  the  die  and  cause  the 
metal  to  stick  and  the  punch  to  break  through. 

The  chief  function  of  the  draw  ring  is  to  prevent  wrinkling, 
but  this  fact  is  not  always  understood.  If  a  cup  that  has 
straight  sides  is  to  be  made,  all  that  is  required  of  the  draw 
ring  is  that  it  keep  the  metal  smooth  until  it  passes  over  the 
edge  of  the  cavity.  If  the  metal  is  of  a  heavy  gage,  however, 
about  0.050  inch  or  more,  only  enough  pressure  will  be  re- 
quired to  keep  the  metal  from  lifting  the  draw  ring,  as  there 
is  no  tendency  to  wrinkle  in  the  heavy  metal,  but  if  a  light 
gage  of  metal  is  drawn,  heavy  pressure  must  be  used  on  the 
draw  ring,  as  it  has  a  greater  tendency  to  wrinkle.       , 

The  best  results  along  this  line  can  generally  be  obtained 
by  using  a  good  lubricant  on  the  blank  and  applying  all  the 
pressure  on  the  draw  ring  that  the  metal  will  stand  without 
breaking.  When  shallow,  concave  shells  are  drawn,  the  con- 
ditions are  entirely  different.  The  problem  then,  in  addition 
to  keeping  the  blank  from  wrinkling  as  it  is  reduced,  is  to 
hold  the  metal  back  so  that  it  will  stretch  and  be  formed 
without  wrinkling  the  portion  inside  the  draw  ring.  Under 
these  conditions  it  is  not  advisable  to  use  a  lubricant,  but 
on  the  other  hand  it  is  advisable  to  apply  gasoline  to  the  thin 
sheets  in  order  that  their  surfaces  will  not  slip  so  easily.  In 
some  cases  a  bead  is  formed  on  the  draw  ring  which  fits  into 
a  corresponding  groove  on  the  die.  With  this  method  the 
metal  can  be  held  back  to  a  greater  extent.  Occasionally  in 
making  shell  draws,  the  metal  should  be  held  firmly  around 
the  edges  and  simply  stretched  enough  to  give  it  the  desired 
shape. 
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TAPPING  AND  ASSEMBLING  OPERATIONS  IN  A  DRILLING  MACHINE 


BY  DONALD  A.  HAMPSON 


TWO  million  steel  pieces,  15/32  inch  long,  were  to  be 
tapped  with  a  7/64-inch  tap  having  48  threads  per 
inch.  The  hole  to  be  tapped  was  5/16  inch  deep  and 
was  not  a  through  hole,  and  the  working  margin  for  the  tap 
at  the  bottom  of  the  hole  was  therefore  limited.  This  fact 
and  the  delicate  nature  of  taps  of  the  size  indicated  made 
it  imperative  to  study  the  conditions  carefully  so  that 
methods  of  tappiflg  might  be  devised  whereby  losses  through 
tap  breakage  could  be  kept  down  and  a  profitable  rate  of 
production  maintained.  A  great  deal,  of  course,  depended 
on  the  skill  of  the  operator,  as  was  indicated  by  the  produc- 
tion of  different  operators,  which  varied  from  1500  to  1700 
pieces  a  day.  In  studying  the  conditions,  it  was  found  that 
tap  breakage  resulted  from  the  taps  being  too  hard,  the 
spindle  and  tap  not  being  correctly  lined  up  with  the  work, 
the  chuck  having  too  positive  a  drive,  the  tap  striking  the 
bottom  of  the  hole,  and  through  the  shock  of  reversal  or  of 
striking  the  top  of  the  work  too  suddenly.  These  difficulties 
were  successfully  overcome  as  follows: 

As  a  precaution  against  using  taps  that  were  too  hard, 
all  were  drawn  in  oil  to  a  temperature  of  540  degrees  F. 
Inspection  showed  that  none  of  the  broken  taps  were  worn 


Fig.   1.     Shock-eliminating  Feeding  Devices  for  Tapping  Machines 

out  or  dull.  Therefore  there  was  a  liberal  margin  in  the 
life  of  commercial  taps  before  the  wearing  point  equalled 
the  breaking  point.  The  lining  up  of  the  spindle  and  the 
work  was  a  matter  of  set-up,  and  was  so  accomplished  that 
changes  would  not  occur  under  normal  working  conditions. 
Friction  tapping  devices  were  used  which  could  be  set  to 
slip  before  the  taps  would  break.  This  part  of  the  work 
was  done  by  skilled  men  who  kept  the  only  tools  for  making 
adjustments  so  that  no  tampering  could  be  done  after  a 
petting  was  made.  To  prevent  striking  the  bottom  of  a 
hole  the  regular  stop  of  the  tapper  was  replaced  with  a 
shoulder  stop  and  the  taps  were  carefully  set  in  the  chuck. 
The  set-up  man  then  carefully  adjusted  the  stop  so  that 
the  tap  could  not  strike  the  bottom  of  the  hole.  Greater 
chip  clearance  was  provided  by  grinding  off  the  ends  of 
the  taps.  Lubrication  and  clearing  of  the  chip  space  in  the 
flutes  was  taken  care  of  by  arranging  a  brush  to  bear 
against  the  tap  just  above  the  work.  This  cleaned  the  tap 
and  an  oil-can,  set  to  drip  on  the  same  brush,  furnished  a 
sufficient  quantity  of  lubricant. 

Friction  Drive  and  Shock-absorbing'  Feeding-  Devices  for 
Tapping  Machines 

Those  who  have  operated  reversing  tappers  know  that  it 
is  often  necessary  to  reverse  the  tap  to  free  it  of  chips.  A 
properly  set  friction  will  slip  when  the  chips  become  tightly 
packed  and  the  remedy,  then,  is  to  turn  the  tap  backward 
a  couple  of  times  so  that  the  chips  will  work  out  of  the 
flutes.  In  his  haste  to  reverse  the  tap,  the  operator  often 
lifts  up  too  suddenly  on  the  feed-lever,  thus  breaking  the 
tap  even  though  its  temper  has  been  carefully  drawn.     In 


B 

C 

/     <- 

0\ 

{(r 

&YB 

[P     ) 

aJ 

% 

J 

■jj 

J 

wl_y 

M  a  hlnrry 

Fig.   2.     Method  of  using  Split  Ring  to  cut  out 
Reversing  Mechanism  of  Tapping  Machine 


the  following 
rases  the  work 
was  done  by  the 
simplest  of  bench 
drilling  macln 
the  spindle  and 
feed  of  these  be- 
ing so  arranged 
as  to  avoid  the 
shocks  mentioned. 
The  addition  of  a 
tapping  device 
overbalanced  the 
c  o  u  n  t  e  rweight, 
but  by  weighing  the  assembled  spindle,  the  exact  amount  to 
be  added  to  the  counterweight  to  restore  its  balance  was 
found,  and  to  this  was  added  two  or  three  ounces  so  that  the 
vibration  of  the  machine  when  running  would  cause  the 
spindle  to  remain  up,  if  it  was  affected  at  all.  The  touch 
of  a  finger  would  then  raise  or  lower  the  spindle. 

In  Fig.  1  are  shown  two  forms  of  shock-eliminating  hand- 
feed  devices  which  were  used  to  replace  the  conventional 
inch  rod.  The  one  at  the  right  consists  of  a  piece  of  spring 
steel  set  in  place  of  the  rod,  having  a  round  piece  of  wood 
attached  to  the  free  end  in  order  to  provide  a  better  grip. 
This  cushioned  the  reversing  motion  in  both  directions  and 
made  it  impossible  for  the  workman  to  bring  the  tap  into 
contact  with  the  work  too  suddenly.  The  only  fault  of  this 
device  was  that  it  was  "too  much  like  a  feather,"  as  one 
man  expressed  it.  The  other  illustration  shows  a  3-inch 
handwheel  attached  to  the  pinion  shaft  in  place  of  the  lever. 
This,  in  connection  with  the  nicely  balanced  spindle  proved 
to  be  a  successful  arrangement,  as  the  operator  depending 
almost  entirely  on  the  sense  of  touch  was  enabled  to  main- 
tain the  maximum  safe  rate  of  feed. 

Method  of  Cutting  out  Reversing  Mechanism  of  Tapping 
Machine 

The  tapping  machine  with  a  friction  chuck  may  be  used 
for  a  variety  of  non-reversing  work  by  cutting  out  the  re- 
versing mechanism.  The  method  of  accomplishing  this  is 
shown  in  Fig.  2,  and  was  applied  to  an  Errington  tapper, 
but  this  method  may  be  applied  to  other  types  of  construc- 
tion. The  vertical  shaft  is  driven  by  the  square  key  A  that 
passes  through  it  and  carries  at  its  lower  end  the  friction 
chuck  for  the  tap.  This  shaft  has  an  up  and  down  movement 
of  about  x/-i  inch.  When  the  shaft  is  at  its  highest  position 
the  key  engages  the  forward  driving  pins  and  when  it  is 
at  its  lowest  position  the  reversing  pins  B  are  engaged. 
These  pins  are  driven,  in  the  counterbored  side  of  the  re- 
verse gear.  Contact  with  the  work  forces  the  shaft  up  when 
it  is  driven   forward  and  raises  the  feed-lever  of  the  drill, 


Fig.  3.     Work  to  bo  assembled  and  Fixture  used  in  Assembling  Operation 
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bringing  1 1 1  *  -  reverse  plna  Into  operation,  and  the  tap  Is  thui 
bucked  nut  of  the  bole.  Bj  placing  a  spin  ring  v,  as  ahown 
to  the  left,  Inside  the  oounterbore  of  the  reverse  gear,  the 
spaoe  la  Ailed  up  level  with  the  top  of  the  plna  B,  thus 
allowing  tiic  key  to  rule  over  the  tops  of  the  pins  without 
Ing  the  chuck. 
One  class  of  work  required  a  greal  many  light  packing 
boxes  with  hinged  lids,  tiu>  hinges  being  fastened  with  No. 

6  screws,  ltv  sett  inn  the  friction  device,  these  screws  were 
driven    in    so    thai    they    were    held    with    a    uniform    tension. 

a   manufactured  specialty   was  produced   having  a   %-lnch 

lillister  head  screw  with  a  nut  inn  on  up  to  its  head.  In  this 
case  the  BCrewa  were  run  into  the  nut  by  a  screwdriver 
point  held  in  the  chuck,  the  friction  device  detecting  any 
that  were  too  tight  a  tit,  as  it  would  slip  instead  of  inserting 
the  screw. 

Assembling  Brass  Parts 

Fig.  3  illustrates  a  job  of  unusual  interest.  The  stem  A, 
shown  at  the  left,  has  a  Vt  inch  by  32  thread  %  inch  long 
by  which  it  is  assembled  in  the  block  B.  Both  parts  are 
of  brass  and  are  leaded  to  make  an  air-tight  joint.  The 
block  is  countersunk  and  the  taper  on  the  stem  is  made  to 
fit  the  countersunk  portion  of  the  block.  It  is  necessary 
that  the  side  G  of  the  stem  be  parallel  with  the  side  D 
of  the  block  when  A  is  driven  in.  If  not  parallel  when  the 
taper  parts  are  seated,  the  metal  will  stretch  enough  to 
allow  them  to  be  brought  parallel  by  exerting  a  little  pres- 
sure on  the  screw,  which  means  at  most  only  the  turning 
in  of  another  0.01  inch. 

The  method  of  assembling  was  to  have  a  boy  lead  the 
stems  and  start  them  in  by  hand,  placing  them  within  easy 
reach  of  the  drilling  machine  operator  who  ran  them  down 
with  the  machine  by  using  a  cut-out  piece  to  hold  the  block 
B  and  by  driving  the  stem  A  by  a  piece  held  in  the  chuck 
of  the  tapper  which  was  constructed  like  a  deep-socket 
wrench.  This  was  brought  down  over  the  stem  while  the 
machine  was  running.  In  this  instance  it  was  undesirable 
to  have  the  tapper  reverse.  By  properly  setting  the  friction, 
the  stems  were  screwed  in  to  a  uniform  fit,  thus  eliminating 
the  danger  of  twisting  them  off.  However,  very  few  of 
them  came  in  line  and  it  was  necessary  to  correct  them 
by  hand. 

After  some  experimenting  the  device  shown  at  the  right 
in  Fig.  3  was  designed  to  align  the  stems  at  the  same  time 
that  they  were  screwed  down.  E  is  the  base  which  is 
fastened  to  the  table  of  the  drilling  machine.  It  has  a 
channel  in  which  the  blocks  are  placed,  their  position  being 
determined  by  the  cross-piece  F  which  acts  as  a  stop  for 
locating  stem  A,  as  well  as  a  connecting  piece  for  the  jaws 
G.  These  jaws  have  square  ends  fitted  with  round  stems 
which  slide  in  reamed  holes  in  the  sides  of  block  E.  They 
are  shown  down,  but  compression  springs  force  them  up 
when  released  by  latch  R.  Internal  stops  prevent  them 
from  rising  above  the  top  of  guides  I  which  are  for  the 
purpose  of  preventing  the  rotation  of  the  jaws  G,  thus  re- 
lieving the  cross-piece  F  from  any  stress. 

A  latch  R  -holds  the  jaws  down  against  the  force  of  the 
springs.  This  latch  is  limited  in  its  travel  by  the  pin  P, 
and  is  normally  kept  in  the  position  shown  by  the  flat  spring 
T.  The  depth  stop  rod  of  the  tapper  U  is  beveled  off  at  the 
lower  end  and  the  tapper  is  confined  to  a  vertical  travel  so 
that  the  bevel  end  makes  contact  with  the  free  end  of  latch 
R,  moving  it  to  the  left  and  suddenly  releasing  the  jaws  G. 
The  jaws  are  returned  to  their  normal  position  by  hand  pres- 
sure and  the  latch  snaps  into  place,  thus  holding  them  in 
their  former  position.  In  operation,  the  stem  is  screwed  in 
as  described  in  the  first  case  but  with  this  difference — the 
stop  rod  is  so  set  that  by  the  time  the  stem  has  reached  its 
minimum  seating  depth,  the  latch  is  released  and  the  jaws  fly 
up  against  the  lower  edge  of  the  square  portion  of  stem  A, 
rising  still  further  the  next  instant  when  the  sides  of  the 
stem  are  turned  parallel  with  the  jaws.  The  driving  piece 
continues  to  revolve  but  can  cause  no  harm,  as  the  friction 
device  allows  it  to  slip  without  turning  the  work.     One  of 


the  requirements  ni   the  joi)  was  that  the  surface  of  the 

bran  should  not  be  marred  and  it  was  possible  to  meet  these 

requirements  with  the  equipment  described, 

Another  assembling  Job  in  which  a  round  nut  was  screwed 
tight  on  a  '/N-inch  steel  rod  was  accomplished  In  the  follow- 
ing manner:  In  this  case  it  was  necessary  that  the  nuts  be 
Screwed  to  a  uniform  tension.  A  small  bench  vise  was 
clamped  to  the  table  of  the  drilling  machine  and  the  rods  held 
upright  by  resting  against  the  bar  of  the  vise.  The  nuts 
were  then  started  on  by  hand.  A  friction  device  fastened  in 
the  spindle  and  carrying  a  driving  chuck,  of  the  ball  grip 
type  was  used.  In  this  chuck  three  5/16-inch  steel  balls 
rolled  up  an  incline  when  they  came  in  contact  with  the 
work,  thus  forcing  them  toward  the  center  in  an  ever-tight- 
ening grip.  The  rods  required  no  vertical  setting,  and  it  was 
only  necessary  for  the  operator  to  bring  the  feed-lever  down 
until  the  stop  inside  the  chuck  came  in  contact  with  the  nut. 
This  operation  could  be  performed  almost  instantaneously. 

*  •     * 

SOME  PROPERTIES  OF  PLATINUM 

A  bulletin  recently  issued  by  the  information  bureau  of 
the  American  Museum  of  Natural  History  contains  some  in- 
teresting facts  about  the  discovery,  properties,  and  utili- 
zation of  platinum.  In  this  bulletin  it  is  stated  that  the 
marvelous  ductility  of  platinum  may  better  be  conceived 
when  we  consider  that  out  of  a  single  troy  ounce  of  the 
metal  it  would  be  possible  to  make  an  almost  infinitely 
slender  wire  that  would  reach  from  Santiago,  Chili,  across 
the  continent  to  Rio  de  Janeiro,  a  distance  of  about  1800 
miles.  To  draw  out  platinum  into  so  exceedingly  fine  a  wire 
it  is  covered  with  a  thin  layer  of  gold.  This  new  wire  is 
drawn  to  the  thinness  of  the  former  one  and  the  gold  is  dis- 
solved. A  small  section  of  this  second  wire  is  then  given 
a  coating  of  gold,  redrawn,  and  the  gold  covering  dissolved. 
After  this  process  has  been  repeated  several  times,  the  wire 
finally  obtained  is  still  intact,  but  virtually  invisible. 

Platinum  is  of  great  importance  to  our  Ordnance  Depart- 
ment at  the  present  time,  and  efforts  have  been  made  to 
restrict  its  use  in  the  making  of  jewelry  and  non-essential 
products.  Especially  is  this  necessary  since  the  Russian 
supply,  which  constituted  over  90  per  cent  of  the  world's 
production,  has  been  cut  off  by  the  war.  The  deposits  in 
Colombia  rank  second  to  those  of  Russia,  but  while  they  are 
being  developed  more  rapidly  than  formerly,  they  go  but  a 
small  way  toward  making  good  the  loss  of  the  Russian 
supply. 

Platinum  is  a  comparatively  recently  discovered  metal. 
The  earliest  knowledge  of  its  existence  dates  back  only  to 
1735.  In  1741  Charles  Wood,  an  English  metallurgist, 
brought  specimens  of  the  new  ore  from  South  America  to 
England.  In  1901  the  value  of  one  troy  ounce  was  $14.12;  in 
1905  it  was  $17.03;  in  1914  it  was  quoted  at  $35.05;  while 
at  present  pure  platinum  is  worth  over  $100  an  ounce. 

*  *     * 

According  to  statistics  compiled  by  the  United  States 
Geological  Survey  of  the  Department  of  the  Interior,  the 
iron  ore  mined  in  the  United  States  in  1917  reached  a  total 
of  75,288,851  gross  tons,  exceeding  the  output  of  1916  by 
121,179  tons.  The  shipments  from  the  mines  in  1917  were 
75,573,181  gross  tons  valued  at  $238,260,333,  a  decrease  in 
quantity  of  2,297,372  tons  or  2.95  per  cent,  and  an  increase 
in  value  of  $56,358,056,  or  30.98  per  cent  as  compared  with 
shipments  in  1916.  The  quantity  of  pig  iron,  exclusive  of 
ferro-alloys,  used  in  1917,  amounted  to  38,612,546  gross  tons 
valued  at  $1,053,785,975  as  compared  with  39,126,324  gross 
tons  valued  at  $663,478,118  in  1916,  a  decrease  of  1.32  per 
cent  in  quantity  and  an  increase  of  59  per  cent  in  value. 

*  *     * 

An  employe  who  was  seriously  burned  while  lighting  a 
cigarette  by  the  ignition  of  a  turpent'ne-saturated  bandage 
that  covered  an  injury  received  during  his  employment  was 
said,  by  the  California  Industrial  Accident  Commission,  to 
have  been  injured  in  the  performance  of  his  employment. 
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ACCIDENTS    IN    METAL-WORKING 
INDUSTRIES 

A  chart  14  feet  long  and  20  inches  wide  was  an  in- 
teresting feature  of  the  accident  prevention  exhibit  at  the 
Seventh  Safety  Congress  held  at  St.  Louis,  Mo.,  in  Septem- 
ber. The  chart  was  prepared  by  the  Industrial  Commis- 
sion of  Wisconsin  and  is  a  comprehensive  analysis  of  41,000 
industrial  accidents,  resulting  in  a  theoretical  loss  of 
6,000,000  working  days.  Five  hundred  and  nineteen  deaths 
are  scheduled  as  having  taken  place  during  the  three-year 
period  covered  by  the  chart,  together  with  2400  permanent 
disabilities  and  about  38,000  temporary  disabilities,  each 
causing  more  than  seven  days  lost  time.  Of  these  41,000  ac- 
cidents, only  7800  were  caused  by  power-driven  devices,  of 
which  2660  were  on  metal-working  machinery.  Of  the  lat- 
ter, nine  resulted  in  death,  nearly  500  in  permanent  injury, 
1100  in  temporary  disability  of  two  weeks  or  longer  for  each 
workman,    and   more    than    800   caused    one    week    or    more 


TABLE  1. 


ACCIDENTS  OCCURRING  THROUGH  USE  OF 
METAL-WORKING  TOOLS 


Type  of  Tool 


Total 
Number 

of 

Accidents 


Number  of 
Deaths 

r 


Borers    j 

Buffers  and  polishers,  j 

Bulldozers 

Drills,    vertical | 

Sanders   | 

Emery  wheels j 

Hammers,    drop | 

Hammers,  steam I 

Lathes    | 

Milling  machines | 

Planers    

Pneumatic   chisels.... 

Pneumatic    drills | 

Pneumatic  hammers..  | 
Pneumatic   riveters. .  .  | 

Presses    | 

Reamers    j 

Riveters    I 

Rolls,  steel  mills | 

Saws j 

Shears    

Spinning  machines  . 
Tumbling  barrels... 

Wire    drawers 

Automatic  metal-work- 
ing machines 

Other      metal-working 
machines 


24 

51 

6 

256 

O 
O 

422 

53 

43 

289 

98 

43 

8 

10 

19 

18 

810 

38 

38 

33 

40 

124 

8 

6 

5 

10 

205 


Number 

of 
Perma- 
nent 

Injuries 


Number  of 

Days  I. os! 


5 

1 

1 

27 

28 

10 

5 

37 

13 

7 


3 

257 
2 
9 
5 
9 
31 
2 
1 


2 
34 


2,174 

1,353 

1.311 

34,051 

35 

36.787 

6,733 

4,641 

25.367 

11,735 

12,855 

101 

554 

449 

1,186 

176,273 

6,746 

7,988 

15,058 

5,629 

2,065 

2,185 

6,403 

6,095 

761 

36,357 


)f  lost  time.  The  classification,  in  part,  is  shown  in 
rable  1. 

Under  the  heading  of  General  Machinery,  it  is  found 
hat  engines  and  motors  caused  387  injuries,  including  5 
leaths — some  of  these  occurred  in  metal-working  establish- 
nents,  although  specific  classification  is  omitted.  Trans- 
nission  apparatus,  such  as  belts,  gears,  pulleys,  etc.,  added 
101  injuries,  with  13  deaths,  to  the  total;  while  boilers, 
ans,  and  other  general  types  of  machinery  were  responsible 
or  226  accidents,  all  grouped  by  causes  rather  than  by  in- 
uries.  Elevators  caused  257  accidents  of  which  17  were 
atal. 

It  will  be  seen  by  referring  to  the  list  presented  in 
^able  2  that  the  majority  of  the  accidents  were  caused 
hrough  the  handling  of  objects,  which  includes  dropping, 
leing  caught  between  objects,  handling  rough  or  sharp 
objects,  etc.  Nearly  all  these  accidents  are  the  result  of 
houghtlessness  and  can  only  be  prevented  by  persistently 
eaching  the  workmen  to  "think  safety."  The  handling  of 
heet  metal  caused  255  accidental  injuries,  including  one 
leath,  and  more  than  12,000  days  lost  time;  while  slivers 
aused  674  accidents  and  resulted  in  over  30,000  days  lost 
ime. 


DAMASCENE  STEEL 

Damascene  or  Damascus  steel  is  the  same  material  which 
was  imported  in  the  Middle  Ages  to  Western  Europe 
through  Syria  and  Palestine,  and  is  known  also  as  Indian 
steel  and  bulat.  A  characteristic  of  this  steel  is  its  rarfiu  < 
patterns  which  vary  with  the  carbon  content,  causing 
wavy  parallel  stripes  and  mottled  patterns  to  appear  on 
the  surface,  the  latter  pattern  being  considered  to  ind 
the  most  perfect  grade  of  steel.  It  is  stated  in  a  paper  by 
Colonel  N.  Belaiew,  read  before  the  Iron  and  Steel  Insti- 
tute, that  certain  damascene  blades  upon  analysis  show  high 
carbon  content,  being  in  some  cases  as  high  as  1.50  per 
cent,  and  in  all  cases  from  0.70  to  0.80  per  cent. 

There  are,  it  appears,  three  principal  methods  of  produc- 
ing real  damascene  steel:  the  old  Indian  custom  of  producing 
crucible  steel  from  pure  ore  and  the  best  grade  of  charcoal; 
the  Persian  practice,  when  the  charge  consists  of  soft  iron 
bars  and  charcoal  and  plumbago;  and  a  third  method  consist- 

TABLE  2.    CAUSES  OP  ACCIDENTS  IN  METAL- WORKING 
INDUSTRIES 


Cause  of  Accident 


Number  of    Number  of 
Accidents     Uays  Lo«t 


Falling  objects,  total 

Prom  chutes  and  slides 

From  conveyors   

From  machines 

From  racks  and  shelves 

From  work-benches  

From  objects  tipping  over 

From  piles  falling  

Flying  particles,  total    

From  metal  in  chipping 

Falls  of  persons,  total    

From  loading  platforms    

From  runways  and  balconies 

From  stairs   

From  benches,  boxes,  chairs,  and  tables 

From  machines  and  boilers 

From  piles   

Into  bins  and  pits 

Into  excavations  ...... 

From  jumping  voluntarily 

From  jumping  involuntarily 

From  stepping  on  rolling  objects 

From  stumbling   

From  slipping  

From  stepping  on  nails  or  other  sharp 

objects   

From    striking    against    nails    or    other 

objects   

From  injuries  resulting  from  hard  tools 
From  handling  of  objects 


2478 

149,785 

158 

5,471 

58 

1.295 

270 

7,401 

495 

25,464 

147 

3,571 

944 

60,366 

108 

8,589 

751 

173,016 

271 

66.481 

4160 

397.632 

82 

14.634 

66 

12,397 

321 

28,806 

134 

6,993 

116 

25,504 

85 

11,821 

65 

14,784 

25 

9,063 

26 

16,120 

100 

5,779 

152 

4,669 

572 

34,495 

1933 

84.963 

481 

14,092 

1461 

126,306 

3093 

142.505 

9221 

545.760 

Mn.hu,.  r, 

ing  of  a  certain  heat-treatment  of  steel,  resembling  a  pro- 
longed tempering.  One  scientist  has  concluded  that  the 
carbon  irregularly  dispersed  in  the  metal  and  forming  two 
distinct  combinations,  is  what  occasions  the  damask  and 
that  the  slower  the  cooling  the  larger  the  veins  will  be.  The 
general  but  erroneous  opinion  is  that  the  variegated  surface 
of  Oriental  swords  resulted  from  their  being  composed  of 
a  compound  of  bars  and  wires  of  iron  and  steel,  welded  and 
wrought  together  and  then  twisted  by  forging  in  different 
directions.  This  belief  confounds  the  real  damascene  steel, 
which  has  its  microstructure  appearing  on  the  polished  sur- 
face,   with    that   of    its    imitation,    the    wrought    damas 

Damascene  steel  may  be  divided  according  to  the  color  of 
the  background  into  gray,  dark  brown,  and  black.  As  re- 
gards luster,  it  is  divided  into  reddish,  golden,  and  dull.  The 
clearer  the  glitter  and  the  nearer  to  a  golden  tint,  the  more 
perfect  it  is.  A  dagger  blade  of  good  damascene  steel,  prop- 
erly polished  and  correspondingly  hardened,  cannot  be 
broken  by  bending,  but  can  be  bent  to  such  an  extent  that 
it  loses  its  elasticity.  When  bent  in  the  usual  fashion,  the 
blade  flys  back  and  retains  its  original  shape.  When  bent 
more  forcibly,  the  blade  may  not  spring  back  again,  but  does 
not  lose  its  original  elasticity  after  straightening  again. 


Methods  of  Operating  Heroult  Electric  Furnaces, 
Forging  the  Ingots,  Rolling  the  Billets,  and  Gold- 
drawing  the  Steel  into  Solid  Bars  and  Seamless  Tubing 


By  EDWARD  K.  HAMMOND,  Associate  Editor  of  MACHINERY 


IT  is  a  matter  of  general  knowledge  that  the  great  demand 
for  raw  materials  required  by  American  manufacturers  to 
enable  them  to  execute  orders  for  munitions  and  other 
war  supplies  that  were  received  from  the  combatant  nations 
of  Europe,  led  to  an  unprecedented  scarcity  even  prior  to 
the  time  when  our  own  country  entered  the  war  and  began 
placing  vast  orders  for  military  supplies  and  equipment.  At 
this  time,  all  kinds  of  steel  commanded  an  excessively  high 
price,  and  it  was  very  difficult  to  obtain.  Under  these  ab- 
normal conditions,  many  manufacturers  found  it  difficult  to 
provide  for  their  requirements,  and  in  the  following  article 
a  description  will  be  published  of  how  the  Timken  Roller 
Bearing  Co.,  of  Canton,  Ohio,  set  about  the  solution  of  the 
problem  of  providing  steel  which  is  the  essential  raw  mate- 
rial required  in  the  production  of  its  product. 


Up  to  1915  this  firm  had  been  buying  the  steel  tubing  and 
solid  steel  bars  which  are  used  in  making  tbe  raceways  and 
rollers  for  different  sizes  of  bearings,  but  about  three  years 
ago  these  materials  became  so  hard  to  buy,  and  deliveries 
were  so  uncertain  that  some  form  of  relief  from  a  constant 
source  of  trouble  became  imperative.  The  first  step  taken  in 
this  direction  was  to  install  a  completely  equipped  rolling 
and  drawing  mill  in  the  plant,  which  was  done  in  1915,  in 
order  to  make  it  possible  to  purchase  steel  billets  and  skelp 
from  the  steel  mills  and  do  the  remaining  work  of  rolling 
and  drawing  the  material  at  the  Timken  plant.  The  advan- 
tage of  this  plan  lay  in  the  fact  that  steel  mills  having 
their  books  overburdened  with  orders  for  finished  bars  and 
shapes  were  able  to  supply  skelp  (pierced  billets  to  be  used 
in  manufacturing  seamless  tubing)  and  solid  billets  on  rea- 


Flg.   l. 


Pouring  tbe  Small  Test  Ingot  taken  from  Furnace  for  Chem- 
ical Analysis 


Fig.  2.     Breaking  Test  Ingot  to  ascertain  Carbon  Content  by  Appearance 
of   Fracture 
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Fi*.    3.     Battery   of   Four   Six-ton   Heroult   Electric   Furnaces   used   in   the 

Hollers  and  Races  of 

sonable  deliveries,  when  they  could  not  give  the  same  service 
en  finished  bars  and  tubing.  This  plan  afforded  great  relief 
for  a  period  of  about  one  year,  but  then  the  congestion  of 
the  steel  industry  had  become  so  much  worse  that  the  Timken 
management  foresaw  it  would  soon  be  no  longer  possible  to 
get  prompt  deliveries  on  the  skelp  and  billets. 

Advantages  of  Electric  Steel  for  Roller  Bearing  Construction 
This  condition  necessitated  further  action  in  solving  the 
steel  problem,  and  the  means  finally  adopted  consisted  of  the 
installation  of  four  six-ton  Heroult  electric  furnaces  in  which 
steel  could  be  made  to  supply  the  rolling  and  tube  mills  that 
were  already  in  operation  in  the  Timken  plant.  Several 
factors  were  responsible  for  the  decision  to  use  electric  fur- 
naces for  making  the  steel  instead  of  putting  in  some  other 
well-known  type  of  steel-making  furnace.  Chief  among  these 
was  the  fact  that  a  particularly  dense  close-grained  steel  is 
required  in  making  the  parts  of  roller  bearings,  in  order 
that  they  may  give  satisfactory  service.  It  is  estimated  that 
electric  steel  is  approximately  10  per  cent  more  dense  than 
steel  made  in  other  types  of  furnaces.  In  starting  to  con- 
sider the  problem  of  installing  this  steel-making  plant,  engi- 


HoTlerenBfa°SsBearinB   C°''8   PlaDt   "»   T*&ai°*  AU   Steel   used   *"   »*i», 

neers  of  the  Timken  Roller  Bearing  Co.  looked  over  the 
industrial  field  as  it  exists  today  and  realized  that  it  would 
be  feasible  to  purchase  a  sufficient  quantity  of  chips  and 
other  scrap  steel  produced  in  munition  plants  to  form  the 
basis  of  all  the  steel  required  for  the  production  of  the 
Timken  roller  bearings  which  are  being  widely  used  in 
building  motor  trucks  for  military  service,  pleasure  and 
commercial  motor  cars,  and  for  a  great  variety  of  other  pur- 
poses. The  important  factor  in  this  decision  is  that  al- 
though deliveries  on  finished  steel  are  now  very  slow  and 
uncertain,  no  particular  difficulty  is  likely  to  be  experienced 
in  the  purchase  of  the  chips  produced  in  manufacturing 
shells  and  other  munitions.  Hence,  the  problem  was  nar- 
rowed down  to  securing  a  force  of  experienced  men  to 
operate  the  steel-making  equipment  satisfactorily  after  this 
point  had  been  reached. 

In  the  August  and  September  numbers  of  Machineby  there 
were  published  two  articles,  "Electric  Steel,"  by  Franklin 
D.  Jones,  in  August,  and  "Electric  Steel-making,"  by  Arthur 
V.  Farr,  in  September.  The  first  of  these  articles  discussed 
the  increased  application  and  scope  of  electric  furnaces  in 
steel-making,  and  after  presenting  a  general  outline  of  prin- 
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Fig.    6.     Electrical    Control    Apparatus    used    in    Connection    with    Heroult 
Electric    Furnaces 

ciples  governing  the  operation  of  the  electric  furnace,  detailed 
descriptions  were  given  of  different  types  of  electric  furnaces 
which  are  now  in  general  use.  The  second  article  covered 
somewhat  the  same  field,  but  dwelt  in  more  detail  upon  the 
principles  involved  in  charging  and  operating  electric  fur- 
naces, and  the  properties  of  the  finished  steel.  The  publica- 
tion of  these  two  articles  makes  it  unnecessary  at  this  time 
to  enter  into  detailed  description  of  the  Heroult  electric 
furnace  or  the  basic  principles  upon  which  it  operates;  it  is 
the  intention  of  the  present  article  to  describe  the  routine 
work  of  operating  a  battery  of  four  of  these  furnaces  at 
the  Timken  plant  to  provide  for  making  the  necessary  quality 
and  quantity  of  steel  that  is  needed  to  meet  the  daily  re- 
quirements of  this  great  industry. 

Purpose  of  Electric  Furnace  Treatment 
In  order  for  steel  to  possess  the  desired  physical  proper- 
ties it  is  important  that  it  contain  the  proper  percentages  of 
such  elements  as  carbon,  chromium,  manganese,  silicon,  sul- 
phur, phosphorus,  etc.  Without  going  into  a  detailed  de- 
scription of  the  influence  exerted  by  each  of  these  constit- 
uents, it  will  doubtless  suffice  to  say  that  the  effect  of  man- 
ganese, chromium,  and  silicon  is  what  might  be  called  "con- 


:  I  rmlivc."  because  it  gives  the  steel  desirable  physical  prop- 
erties; and  conversely,  the  effect  of  sulphur  and  phosphorus 
Is  "destructive/1  because  these  chemical  elements  when 
present  In  the  steel  deduct  from  its  strength,  ductility,  etc. 
Hence,  it  is  of  vital  Importance  to  carry  on  the  process  of 
steel  manufacture  in  such  a  way  that  the  required  percent- 
ages Of  certain  elements  are  present  and  that  the  percentage! 
Of  other  elements  are  reduced  to  a  safe  maximum  limit.  It 
is  for  this  reason  that  the  process  of  refining  in  an  electric 
furnace  or  in  any  other  form  of  furnace  is  conducted.  In 
operating  electric  furnaces  there  are  two  general  methods 
of  procedure,  one  of  which  is  to  deliver  a  molten  charge  of 
Bessemer  or  open-hearth  steel  into  the  electric  furnace  ready 
for  the  refining  operation  to  be  conducted,  and  the  other  is  to 
add  the  constituents  of  the  furnace  charge  in  a  solid  condi- 
tion, the  latter  being  known  as  the  "cold  melt"  process;  and 
it  is  this  process  that  is  used  in  the  steel-making  plant  of  the 
Timken  Roller  Bearing  Co. 

Constituents  of  the  Electric  Furnace  Charg-e 

Constituents  of  the  preliminary  charge  for  an  electric  fur- 
nace consist  of  some   form   of   iron   or   steel,   to  which   are 


Fig.      7.      Electric     Furnace 


tilted     forward 
the    Slag 


to     provide     for     pouring     off 


Fig.  6.     Close  View  of  Electric  Furnace,   showing  Mechanism  for  tilting 
the  Furnace  and  opening  or  closing  the  Charging  Door 


added  materials  that  will  combine  with  iron  oxide  to  form 
a  slag  that  lies  over  the  metal  in  a  molten  condition,  and  by 
excluding  the  air  prevent  excessive  oxidation.  In  carrying 
on  the  process  it  takes  about  three  and  one-half  hours  to 
charge  the  furnace  and  bring  the  metal  into  a  molten  con- 
dition, after  which  it  is  kept  at  the  proper  temperature  for 
two  and  one-half  hours  in  order  to  complete  the  refining 
process.  In  carrying  out  this  process  of  steel-making,  the 
first  step  after  the  steel  has  reached  a  molten  condition  and 
has  become  covered  with  slag  is  to  remove  practically  all 
elements  which  are  present  in  the  iron,  such  as  manganese, 
chromium,  carbon,  silicon,  sulphur,  and  phosphorus,  by  the 
combined  action  of  oxidation  and  absorption  by  the  slag; 
then  after  all  of  these  constituents  have  been  eliminated,  leav- 
ing practically  pure  iron,  the  necessary  percentages  of  car- 
bon, chromium,  etc.,  are  added  to  the  molten  metal  in  order 
to  provide  for  securing  exactly  the  proper  percentage  of 
each  to  give  the  steel  the  desired  properties  of  strength, 
durability,  etc. 

A  little  thought  will  make  it  apparent  that  certain  desir- 
able constituents  of  the  steel  are  removed  and  more  material 
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has  to  be  added  in  order  to  replace  these  constituents,  which, 
of  course,  has  the  appearance  of  being  wasteful  and  poor 
manufacturing  practice.  It  is  generally  believed  by  steel- 
makers, however,  that  this  state  of  affairs  is  unavoidable 
owing  to  the  necessity  of  removing  all  but  slight  traces  of 
sulphur  and  phosphorus  from  the  molten  metal.  Unfortu- 
nately, the  removal  of  these  two  constituents  also  involves 
taking  out  from  the  iron,  carbon,  chromium,  manganese,  and 
other  constituents  which  give  the  steel  valuable  properties; 
and  so  far  as  present  experience  goes,  the  only  way  to  obtain 
these  properties  in  their  entirety  is  to  first  remove  the 
undesirable  elements,  taking  certain  desirable  constituents 
of  the  steel  with  them,  and  then  replace  these  constituents, 
adding  exactly  the  most  desirable  percentage  of  each. 

Function  of  the  Refining-  Process 

Referring  to  Fig.  4  there  will  be  seen  the  various  constit- 
uents of  the  charge  for  an  electric  furnace  as  operated  at 
the  Timken  plant.  These  constituents  are  as  follows:  A, 
scrap  iron;  B,  powdered  coke;  C,  lime;  D,  fluor-spar;  K. 
ferro-chromium;  F,  washed  metal;  G,  ferro-silicon;  H,  ferro- 


Fig.  8.     Pouring  the  Molten  Steel  into  a  Ladle  Ready  for  casting  Ingots 

manganese;  and  I,  aluminum.  The  purpose  of  these  different 
constituents  is  as  follows:  Iron  is  the  basis  or  body  of 
the  steel  from  which  all  but  slight  traces  of  impurities  are 
first  removed  during  the  process  of  refining.  Fluor-spar  and 
lime  are  added  to  the  furnace  charge  (sometimes  adding 
iron  ore  with  them)  in  order  to  produce  a  slag  over  the 
metal  which  will  prevent  it  from  excessive  oxidation  and 
facilitate  the  removal  of  impurities.  Ferro-manganese,  ferro- 
silicon,  ferro-chromium,  and  powdered  coke  are  added  in  a 
process  known  as  "recarburizing"  in  order  to  restore  the 
percentages  of  manganese,  silicon,  chromium,  and  carbon 
which  it  is  required  to  have  present  in  the  finished  steel. 
In  order  to  attain  this  result,  the  charge  of  material  placed 
in  the  furnace  is  carefully  calculated  in  such  a  way  that  the 
addition  of  each  of  the  constituents  of  the  charge,  to  which 
reference  has  just  been  made,  will  result  in  bringing  the 
final  composition  of  the  steel  to  exactly  the  required  point. 
"Washed  metal"  is  a  name  given  to  cast  iron  from  which 
all  traces  of  sulphur  have  been  removed.  This  metal  is 
added  when  it  happens  that  the  additions  of  other  constit- 
uents have  resulted  in  making  the  steel  contain  too  high  a 
percentage  of  certain  of  the  elements  to  which  reference  has 
been  made.     Aluminum   plays  no   constructive   part    in    the 


Fig.    9. 


Casting   the    Ingots.      The    ladle    holds    Six   Tons    of    Steel    and 
its    Contents    produce    Two    Three-ton    Ingots 


process  of  steel-making,  but  experience  has  shown  that  as 
the  molten  steel  is  poured  out  of  the  furnace,  the  addition 
of  a  small  quantity  of  this  metal  to  the  contents  of  the 
ladle  serves  to  "quiet"  the  steel;  that  is  to  say,  it  prevents 
it  from  bubbling  and  giving  trouble  through  failure  to  pro- 
duce solid  ingots. 

It  will,  of  course,  be  obvious  that  the  constituents  of  the 
furnace  charge  are  weighed  out  with  the  idea  of  adding  the 
necessary  percentage  of  each  constituent  to  give  the  desired 
final  composition  for  the  steel.  The  way  in  which  the 
routine  process  of  melting  is  carried  on  is  as  follows:     Scrap 


Fig.     10.     Forging     Ingot    under    a    600-ton     Hydraulic     Hammer.       This 
Hammer   is   served   by   a    Manipulator   which   holds   the   Ingot 
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Fig.   11. 


Close  View  of  Bed  of  Hydraulic  Hammer  and  Manipulator  shown  in  Fig.   10.     This  Manipulator  provides  Both  Lateral  and  Rotary  Move- 
ment of  the  Ingot  for  forging  it  into  a  Bar 


iron,  steel  chips,  and  limestone  are  placed  in  the  furnace 
and  current  is  turned  on.  It  takes  approximately  one-half 
hour  to  complete  charging,  and  at  the  expiration  of,  roughly, 
three  and  one-half  hours,  the  charge  is  completely  melted. 
Ordinarily,  a  slag  is  formed  through  a  chemical  reaction 
taking  place  between  the  limestone  and  rust  on  the  iron, 
but  in  the  event  of  failure  to  obtain  the  desired  results  in 
this  way,  additional  iron  oxide  is  added  in  the  form  of  iron 
ore.  After  the  charge  has  been  in  the  furnace  for  about 
four  hours,  the  furnace  is  tipped  forward  to  provide  for 
pouring  out  what  is  known  as  the  "oxidizing  slag"  which  is 
black  in  color.  By  this  time  the  foreign  constituents  in  the 
iron  have  been  removed  by  oxidation  or  absorption  in  the 
slag.  Then  the  metal  is  recarburized  by  adding  the  neces- 
sary percentages  of  carbon,  ferro-manganese,  ferro-silicon, 
ferro-chromium,  etc.,  after  which  additional  lime,  fluor-spar, 
and  powdered  charcoal  are  added  to  produce  what  is  known 
as  a  "deoxidizing  slag"  that  is  white  in  color,  because  it  is 
free  from  the  presence  of  metallic  oxides.  This  slag  protects 
the  metal  from  further  oxidation  and  enables  the  contents 


of  the  furnace  to  be  maintained  in  a  molten  condition  to 
facilitate  the  thorough  assimilation  of  the  constituents  which 
have  been  added. 

Time  Required  to  Refine  the  Steel 

After  a  total  period  of  six  hours  in  the  furnace,  or  roughly, 
two  hours  after  the  recarburizing  material  has  been  added, 
the  charge  is  ready  to  pour.  Shortly  before  pouring,  a  test 
ingot  is  taken  from  the  furnace  in  a  ladle  and  broken  in 
order  that  its  fracture  may  be  examined  to  estimate  the 
percentage  of  carbon,  which  can  be  done  with  a  surprising 
degree  of  accuracy  by  men  of  wide  experience  in  steel-mak- 
ing. This  test  ingot  is  then  sent  to  the  chemical  laboratory 
in  order  that  it  may  be  analyzed  to  ascertain  beyond  doubt 
that  the  required  composition  has  been  obtained  for  the  steel 
before  it  is  poured  from  the  furnace.  The  finished  steel  must 
be  of  approximately  the  following  composition.  For  roller 
bearing  cups  and  cones  the  steel  contains  0.20  per  cent 
carbon,  0.50  per  cent  manganese,  0.12  per  cent  silicon, 
not  over  0.02  per  cent  phosphorus,  and  not  over  0.025  per  cent 


Fig.   12.     Heated  Billets  are  pushed  onto  this  Tilting  Table  which  facUitates  the  Work  of  passing   them   back   and   forth  through   a   Three-high 

Rolling   Mill 
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Fig.    13. 


Close  View  of  Tilting  Table  at  Opposite  Side  of  Rolling  Mill.     The  Table  can  be  tilted  to  any  Desired  Position,    and  its   Support  can  be 
moved  along  the  Tracks  to  reach  any  Desired  Pass  in  the  Mill 


sulphur.  Steel  used  for  making  rollers  has  approximately 
the  same  composition  except  that  there  is  also  present  1 
per  cent  of  chromium.  The  four  furnaces  have  a  capacity 
for  turning  out  96  tons  of  steel  in  a  twenty-four-hour  work- 
ing day.  They  can  be  run  for  a  week  after  which  they  are 
shut  down  to  be  relined  on  Saturday  afternoon  or  Sunday. 

Pouring'  the  Ingots 

Steel  which  has  been  refined  in  the  electric  furnaces  is 
first  poured  into  a  ladle  and  from  this  ladle  it  is  poured 
nto  what  are  known  as  "ingot  molds,"  in  which  the  metal 
s  allowed  to  solidify  ready  for  the  performance  of  subse- 
luent  steps  in  the  process  of  manufacture.     Each  of  these 


ingots  weighs  three  tons,  and  particular  attention  is  called 
to  the  fact  that  the  ingots  are  made  small  at  the  bottom 
so  that  they  solidify  first  there,  freezing  proceeding  grad- 
ually from  bottom  to  top,  with  the  result  that  impurities  are 
carried  upward.  This  practice  is  the  reverse  of  that  gen- 
erally employed  in  open-hearth  steel  mills,  where  the  ingots 
are  larger  at  the  bottom  than  they  are  at  the  top,  and 
freezing  proceeds  downward.  Molds  of  the  latter  form  were 
originally  used  in  the  plant  of  the  Timken  Roller  Bearing 
Co.,  but  it  was  found  difficult  to  produce  steel  of  the  required 
composition  when  the  molten  metal  was  cast  in  them.  After 
pouring  the  steel  into  the  ingot  molds  and  giving  it  sufficient 
time  to  solidify,  the  next  step  is  to  strip  off  the  molds,  which 


Fig.    14. 


Removing   Surface   Defects   on  Roller  Steel   Bars   by   Grinding.     If    they    were    not    removed,    Such   Defect*    would    be    carried    through    the 
Process   and   show   on   the    Surface   of   the   Finished   Steel 
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Fig.    15.     Cutting  up  Rolled  Bars  into  Billets  of  Suitable  Length  to   be  worked  in  the   Piercing   Machine 


is  done  by  a  special  hydraulic  press.  This  consists  of  two 
hooks  which  obtain  a  grip  on  lugs  at  each  side  of  the  mold, 
and  a  plunger  which  rises  into  the  bottom  of  the  mold 
and  pushes  out  the  ingot. 

After  being  removed  from  the  molds,  the  ingots  go  to  two 
two-hole  soaking  pits  which  are  heated  by  reverberatory 
furnaces  arranged  to  reverse  every  twelve  minutes.  In  this 
connection  it  may  not  be  out  of  place  to  state  that  the  re- 
verberatory furnace  is  a  device  arranged  to  preheat  the 
mixture  of  gas  and  air  consumed  in  a  furnace  before  com- 
bustion of  the  gas  actually  starts.  By  preheating  in  this 
way,  it  is  possible  to  obtain  a  higher  temperature  than  would 


otherwise  be  the  case.  Preheating  is  accomplished  by  having 
a  checkerwork  built  of  firebrick,  through  which  the  mixture 
of  gas  and  air  is  drawn  before  entering  the  combustion  cham- 
ber. The  hot  products  of  combustion  leave  the  furnace  and 
escape  through  a  similar  checkerwork  arrangement  at  the 
opposite  side  of  the  furnace,  thus  raising  its  temperature  to 
a  red  heat.  At  the  expiration  of  twelve  minutes  the  direction 
of  circulation  is  reversed  so  that  the  gas  and  air  are  drawn 
in  through  the  checkerwork  which  has  just  had  its  tem- 
perature raised,  and  the  products  of  combustion  escape  from 
the  furnace  by  way  of  the  checkerwork  through  which  the 
gas  was  previously  drawn,  thus  raising  its  temperature  ready 


Fig.   16.     Close  View  of  Special  Mannesman  Piercing  Machine  with  Hydraulic  Attachment  for  withdrawing  the  Piercing  Mandrel  from  the  Billet 
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Fig.    17.     Cold-drawing   Hot-rolled    Seamless    Steel   to    accurately    size 

for  the  next  reversal.  Either  oil  or  natural  gas  can  be  used 
as  fuel  in  these  furnaces,  and  the  ingots  are  heated  for  four 
hours  to  bring  their  temperature  to  a  uniform  forging  heat. 

Forging:  the  Ingot  into  Billets 

After  the  ingots  have  been  brought  to  a  uniform  forging 
temperature  in  the  soaking  pits,  they  are  taken  to  a  hydraulic 
forging  hammer  built  by  William  Todd  &  Co.,  of  Youngs- 
town,  Ohio,  which  exerts  a  pressure  of  600  tons.  This  ham- 
mer has  a  capacity  for  turning  out  about  100  tons  of  steel 
billets  in  twenty-four  hours,  when  served  by  a  "manipulator" 
of  the  type  built  by  the  Morgan  Engineering  Co.,  of  Alliance, 
Ohio.  This  manipulator,  which  is  shown  in  operation  in 
Figs.  10  and  11,  turns  the  ingot  and  moves  it  laterally  to 
provide  for  gradually  forging  the  ingot  out  into  a  bar  that 
can  be  cut  up  into  billets  of  the  desired  size.  The  manipu- 
lator does  the  work  of  six  men.  After  the  forging  operation 
has  been  completed,  the  steel  goes  through  a  gas-  or  oil- 
heated  furnace  of  special  design,  in  which  the  ingots  are 
arranged  crosswise  on  water-cooled  slides.  The  furnace  is 
approximately  50  feet  long  and  the  billets  are  pushed  along 
the  slides  by  means  of  a  mechanical  ram.  They  move  pro- 
gressively  through   this   furnace,   and   the   temperature   and 


the  Outside  and  Inside  Diameters  and  impart  a  Bright  Finish  to  the   Steel 

rate  of  travel  of  the  steel  have  been  so  adjusted  that  by  the 
time  a  billet  reaches  the  opposite  end  of  the  furnace  from 
that  at  which  it  entered,  it  is  ready  to  be  passed  on  into  the 
rolling  mill.  The  billets  are  pushed  out  through  a  door  of 
the  furnace  onto  a  tilting  table  which  leads  to  a  three-high 
rolling  mill.  This  tilting  table  is  shown  in  Figs.  12  and  13, 
from  which  it  will  be  seen  that  there  is  one  table  at  each 
side  of  the  mill.  The  function  of  the  tilting  mechanism  is  to 
raise  or  lower  the  surface  of  the  table,  so  that  the  billet 
or  bar  may  be  first  passed  through  the  upper  set  of  rolls  and 
then  through  the  lower,  this  operation  being  continued  until 
the  bar  has  been  reduced  to  the  desired  diameter,  after  which 
it  is  straightened  and  allowed  to  cool. 

Inspecting;  the  Rolled  Bars  for  Surface  Defects 

The  bars  which  have  been  produced  by  rolling  may  be 
used  for  either  of  two  purposes;  they  may  be  rolled  out 
into  solid  bars  of  smaller  diameter  and  given  a  final  finish 
by  cold-drawing,  in  order  to  adapt  the  stock  for  use  in  auto- 
matic screw  machines,  or  the  bars  may  be  cut  up  into  short 
lengths  and  pierced  to  convert  the  material  into  what  is 
designated  as  "skelp,"  which  is  used  in  making  seamless 
steel  tubing.     Regardless  of  the  purpose  to  which  the  rolled 


Fig.    18.     One  of  the   Racks   filled  with  Finished   Seamless   Steel   Tubing  and  Solid  Bars  produced  in  Steel  Mill  of  the  Timken  Boiler  Bearing  Co. 
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Fig.     19.     Dintrram    illustrating    Principle    on    which    Mannesman    Billet 

Piercing   Machine   operates.      Feed-rolls   A   push  Billet   B   over 

Piercing    Mandrel    C 

steel  bars  are  to  be  put,  it  is  necessary  for  them  to  be  free 
of  all  surface  defects,  because  such  imperfections,  caused  by 
the  presence  of  any  seams  or  slag  imbedded  in  the  steel, 
would  be  carried  right  on  through  the  process  and  show 
In  the  finished  material.  On  this  account,  each  bar  of  steel 
which  is  rolled  in  the  Timken  plant  is  subjected  to  a  careful 
inspection,  and  the  men  who  do  this  work  direct  the  use 
of  either  pneumatic  chipping  hammers  or  grinding  ma- 
chines, which  can  be  used  to  remove  any  surface  defects 
that  are  discovered. 

Making-  Seamless  Steel  Tubing- 
Bars  to  be  employed  in  making  seamless  steel  tubing  are 
sheared  into  three-  to  four-foot  lengths  and  examined  at 
each  end  for  the  presence  of  "pipes"  or  other  structural 
defects  in  the  steel,  this  work  being  done  by  a  representa- 
tive of  the  metallurgical  laboratory.  These  short  bars  are 
then  placed  in  a  continuous  heating  furnace,  fifty  feet  long, 
in  which  they  are  slowly  rolled  down  firebrick  ways  by 
gravity.  It  will  also  be  of  interest  to  note  that  the  furnace  is 
heated  by  gas  or  oil  and  that  the  hot  products  of  com- 
bustion are  carried  up  through  a  Wickes  boiler  which  en- 
ables a  large  part  of  the  heat  otherwise  carried  away  by 
smoke  and  gases  to  be  recovered.  After  being  raised  to  a 
forging  heat,  the  bars  are  withdrawn  from  the  furnace,  one  at 
a  time,  and  placed  in  a  billet  piercing  machine  built  by  Wil- 
liam Todd  &  Co.,  this  being  a  special  modification  of  the 
Mannesman  piercing  machine  which  was  designed  by  R.  E. 
Brock,  superintendent  of  the  Timken  steel  mill,  to  meet  the 
peculiar  requirements  of  that  plant.  The  features  of  the 
machine  are  that  the  angle  of  the  rollers  that  feed  the 
billets  into  the  piercing  machine  can  be  varied  according  to 
the  size  of  the  billets  or  the  physical  properties  of  the  steel 
to  be  pierced;  or  the  direction  of  rotation  may  be  reversed 
to  provide  for  drawing  the  tube  back  off  the  piercing  man- 
drel. 

In  operating  this  billet  piercing  machine,  the  method  of 
procedure  is  as  follows:  A  heated  billet  is  taken  from  the 
furnace  and  placed  between  two  serrated  feed-rolls  on  the 
machine,  which  are  mounted  at  a  slight  angle  to  each  other. 
Owing  to  this. angle,  the  rotation  of  a  billet  between  the 
rolls  results  in  also  advancing  the  billet  so  that  it  is  fed 
through  the  machine.  This  idea  will  be  best  understood  by 
referring  to  the  diagram  Fig.  19,  which  indicates  the  way 
in  which  the  feed-rolls  run.  As  the  billet  is  fed  through 
the  rolls,  it  is  forced  over  a  piercing  mandrel,  with  the 
result  that  the  solid  billet  is  converted  into  a  seamless  tube 
which  bears  the  trade  name  of  "skelp."  Obviously,  the  tube 
is  firmly  fixed  over  the  piercing  mandrel  on  the  machine, 
and  mention  has  already  been  made  of  the  fact  that  the 
tube  may  be  drawn  off  the  mandrel  by  reversing  the  direction 
of  rotation  of  the  rolls.  It  is  found  more  economical,  how- 
ever, to  have  the  piercing  mandrel  connected  to  a  piston  in 
an  air  cylinder,  which  is  employed  to  pull  back  the  mandrel, 
thus  withdrawing  it  from  the  work.  Care  must  be  taken  to 
withdraw  the  mandrel  promptly  after  it  has  pierced  the 
billet,  before  the  steel  has  had  time  to  cool  and  shrink  onto 
the  mandrel,  as  it  would  then  be  impossible  to  pull  the 
mandrel  out  of  the  billet. 


Rolling  and  Drawing  the  Tubes  Down  to  Size 
After  the  billet  has  been  pierced,  it  is  transferred  (while 
still  at  a  red  heat)  to  a  rolling  mill  provided  with  rolls 
having  the  successive  passes  so  proportioned  that  the  out- 
side and  inside  diameters  and  wall  thickness  of  the  tube 
are  steadily  reduced,  with  a  corresponding  increase  in 
length.  By  this  process  of  rolling,  the  tube  is  brought  very 
nearly  to  its  final  form,  and  after  being  pickled  in  sulphuric 
acid  to  remove  oxide  scale,  the  final  process  consists  of  cold- 
drawing  the  tube  through  a  die  in  order  to  size  the  inside 
and  outside  diameters  and  wall  thickness,  and  to  impart  to 
the  surface  of  the  steel  a  bright  polished  finish.  An  ordi- 
nary draw-bench  is  employed  for  the  performance  of  this 
operation,  but  in  order  to  size  the  inside  diameter  of  the 
tube,  a  mandrel  is  employed  which  is  slipped  through  the 
tube  to  reach  a  position  inside  of  the  opening  in  the  die. 
The  mandrel  is  made  of  hardened  tool  steel,  and  a  rod 
threaded  into  the  mandrel  extends  out  from  the  back  end 
of  the  tube  so  that  it  can  be  anchored  to  the  base  of  the 
machine  to  hold  the  mandrel  stationary  while  the  tube  is 
being  drawn.  In  preparing  to  perform  the  drawing  opera- 
tion, the  front  end  of  the  tube  is  pointed  so  that  it  can  be 
threaded  through  the  die  and  gripped  by  the  tongs  on  the 
draw-bench;  then  the  inside-diameter  sizing  mandrel  is- 
pushed  through  the  inside  of  the  tube  and  the  rod  secured 
to  the  back  end  of  this  mandrel  is  anchored  in  place.  The 
drawing  operation  can  then  be  conducted  in  the  same  way 
as  for  a  solid  bar,  and  it  imparts  to  the  steel  the  same  advan- 
tages which  have  been  explained  in  Machinery  in  connec- 
tion with  articles  describing  the  processes  of  cold-drawing 
and  cold-rolling  steel.  It  is  possible  to  obtain  a  reduction 
in  diameter  of  about  1/16  inch  at  a  pass,  which  is  much 
more  than  in  the  case  of  solid  tubing,  because  of  the  greater 
flexibility  of  the  material.  After  each  two  passes,  the  steel 
has  to  be  annealed  to  remove  internal  strains. 

Straightening-  the  Drawn  Bars 
Bars  of  steel  which  are  drawn  through  a  die  are  usually 
considerably  distorted  by  the  process,  even  though  they  were 
perfectly  straight  before  the  drawing  operation  was  per- 
formed. It  is  necessary  to  bring  the  material  back  to  a 
straight  condition  before  it  is  placed  in  storage,  and  for 
this  purpose  the  Timken  plant  is  equipped  with  a  straighten- 
ing machine  built  by  the  Abramsen  Engineering  Co.  of  Pitts- 
burg, Pa.  This  machine  is  provided  with  two  pairs  of  con- 
cave rolls  which  are  staggered  in  relation  to  each  other. 
The  bar  to  be  straightened  is  passed  between  these  two  sets 
of  rolls,  and  as  a  result  of  the  concavity  and  staggered  ar- 
rangement, it  comes  out  perfectly  straight.  The  finished 
material  is  then  placed  in  storage  racks  ready  for  delivery 
to  the  manufacturing  departments  as  fast  as  it  is  required. 


Fig.   20.     Rolling  the  Pierced  Billets   out  into   Seamless   Tubing 
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TIME-STUDY   CARD 


Catalogue  No^_ 


Name  of  Part. 
Material 


Material  for. 


Pieces 


DESCRIPTION   OF  OPERATION 


AVERAGE 

RUNNING 
TIME 


TIME  LOST 

FOR 
INSPECTION 


Fig.    1.     Time-study  Card 


LAY-OUT  AND  PIECE-RATE  CARD  SYSTEM 


FORMS  THAT  ASSIST  IN  EFFICIENT  SHOP  MANAGEMENT 
BY  JOHN  J.  BORKENHAGEN 


Piece-rate  Inspector,  Independent  Pneumatic  Tool  Co.,  Aurora,  111. 


EFFICIENCY  in  shop  management  depends  on  the  system 
used  in  laying  out  the  work  and  the  setting  of  the 
piece  rate.  The  system  shown  here  has  proved  very 
satisfactory;  some  of  the  forms  are  printed  on  cards  of 
different  colors,  so  that  they 
can  be  readily  identified.  The 
first  form,  shown  in  Fig.  2, 
gives  a  list  of  the  machine 
tools  in  the  shop  and  the  sym- 
bol by  which  each  tool  is 
designated  in  the  lay-out  sys- 
tem. For  instance,  a  14-inch 
lathe  is  designated  as  B,  so 
if  this  lathe  is  to  be  used  on 
a  certain  piece  of  work  the 
lay-out  will  state  that  the 
work  is  to  be  handled  on  a 
Class  B  machine.  It  is  well 
to  make  this  form  up  on  a 
piece  of  tracing  cloth  so  that 
a  blueprint  may  be  quickly 
made  whenever  wanted. 

The  heat-treatments  for  the 
various  steels  used  are  re- 
corded and  designated  by 
code  numbers,  one  of  the 
cards  used  for  this  purpose 
being  shown  in  Fig.  3.  These 
cards  give  the  heat  figures, 
method  of  handling,  etc.  Dif- 
ferent colored  cards  should  be 
used  for  different  treatments; 
a  good  plan  is  to  have  a  red 
card    for    hardening,    a    blue 


MACHINE  CLASS  LIST 

NAME  OF  MACHINE 

SIZE 

MAKE 

CLASS 

Acme  automatic 

1" 

A 

Gridley  automatic 

3" 

A-1 

Cleveland  automatic 

2" 

A-2 

Brown  &  Sharpe  automatic 

*0&00 

A-3 

Latho 

14  swing 

B 

Milling  machine 

c 

Single-spindle  drilling  machine 

D 

Two-spindle  drilling  machine 

D-1 

Three-spindle  drilling  machine 

D-2 

Four-spindle  drilling  machine 

D-3 

Punch  press 

E 

Shear 

F 

External  grinder 

G 

Internal  grinder 

G-1 

Bench  grinder 

G-2 

Thread  milling  machine 

H 

Hand  screw  machine 

1" 

I 

Hand  screw  machine 

IK" 

1-1 

Hand  screw  machine 

2" 

1-2 

Jones  &  Lamson  turret  lathe 

J 

Vertical  milling  machine 

K 

Boring  mill 

L 

Gear-hobber 

M 

Fig.    2.     Classification   of   Machine   Tools 


of  each  treatment  for  both  the  lay-out  department  and  the 

smith  shop. 

In  Fig.  1  is  shown  a  time-study  card.    When  a  new  piece 

of  work  comes  into  the  plant  the  drafting  department  sends 

a  blueprint  of  the  work  to  be 
done  to  the  lay-out  and  piece- 
work department.  This  de- 
partment then  divides  the 
work  into  the  separate  opera- 
tions by  which  it  can  best  be 
handled.  The  description  of 
each  operation  is  typewritten 
on  the  time-study  sheet  and 
turned  over  to  the  time-study 
man,  who  takes  a  certain 
number  of  pieces  into  the  ex- 
perimental department  so  that 
each  operation  may  be  timed 
and  a  permanent  rate  set  be- 
fore the  work  is  turned  into 
the  shop.  After  each  opera- 
tion has  been  timed,  the  regu- 
lar lay-out  is  made  up  and 
cards  made  for  the  produc- 
tion, cost,  inspection,  pay-roll, 
rate,  and  lay-out  departments, 
as  well  as  all  shop  cards. 

Fig.  4  shows  the  lay-out 
card  issued  to  the  production 
department.  This  card, 
which  is  ruled  on  both  sides, 
gives  the  catalogue  number, 
name  of  part,  material  to  be 
used,    the    quantity    required 


card  for  carburizing,  etc.  This  card  system  is  used  in  con- 
nection with  the  regular  lay-out  system,  which  designates 
the  heat-treatment  to  be  used  only  by  the  code  number. 
For  instance,  if  the  lay-out  says  "Harden,  Code  No.  13,"  it 
means  that  the  piece  is  to  be  hardened  according  to  the 
method  described  on  card  No.  13.  This  card  system  should 
be  kept  up  by  the  metallurgist  of  the  plant  and  cards  made 


for  a  certain  number  of  pieces,  and  what  departments  are  to 
work  on  each  operation.  The  catalogue  number  is  the 
number  of  a  part  shown  in  the  company's  catalogue.  For 
example,  catalogue  number  PD-2-68  is  the  number  used  in 
the  catalogue  to  classify  a  valve.  The  PD  stands  for  "Pneu- 
matic Drill,"  the  No.  2  stands  for  the  size  of  the  drill  or 
assembled   tool,   and   the   No.    68   stands    for   the   catalogue 


CODE  NUMBER  FOR  HEAT-TREATMENT 
OF  STEEL 


M  rteri  il 


HARDENING.       DESCRIPTION 


DEPARTMENT        Catalogue  No. 


Name  of  Part_ 
Material 


.Material  foe 


DESCRIPTION  01  OPERATION 


Tig.    3.     Heat-treatment    Record 


Fig.  4.     Lay-out  Card  for  Production  Department 
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DEPARTMENT  ORDER  TRACER     m 

M« 

n. 

e  Oi 

RECEIPTS 

L)l  1  IVI  Rll   ', 

DATE 

FIN. 

NO.    OF 

i'ii  ci  a 

DATE 

1  IN 

I'll  01 ;. 

DATE 

NO.    OF 
I'll  I'l  1 

FIN. 

OATE 

NO.    OF 

III  i  l 

iin. 

1 — " 1 

— 



Sign  this  tracer  when  final  delivery  is 

made  and   return  to  Cost   Department 

Foreman 

Fig.  5.     Front  of  Department  Order  Tracer 

number  of  the  part.  All  parts  which  are  assembled  into 
the  complete  drill,  are  given  separate  numbers,  so  a  cus- 
tomer may  order  repair  parts  by  their  given  number.  If  a 
customer  wishes  to  replace  a  live  air  handle  valve,  he  writes 
for  part  No.  68  for  a  No.  2  drill.  This  part  is  looked  up  and 
the  catalogue  shows  that  the  customer  wants  the  part  desig- 
nated as  PD-2-68.  From  this  card  the  production  depart- 
ment   obtains    its    information    for    the    department    tracers 


From   Dept.  No. 


DELIVERY  TICKET 
To  Dept.  No. 


Cat.  No. 


Order  No. 


Pieces  sent  out- 


Operation  finished- 


Pieces  spoiled  on   last  operation- 
Counted   by 


Inspected   by_ 


Delivery  ticket  made  up  by_ 


O.K.  by- 


Fig.   7.     Delivery  Ticket 

that  are  reproduced  in  Figs.  5  and  6.  When  an  order  is 
issued  by  the  production  department,  a  notice  is  sent  to 
the  cost  department,  which  makes  out  a  cost  sheet  showing 
the  catalogue  number,  order  number,  amount  of  order,  and 
the  date  on  which  the  card  is  issued.  At  the  same  time 
the  raw-stock  room  is  ordered  to  send  the  material  to  the 
department  doing  the  first  operation.  Then  a  department 
tracer  is  made  up  showing  the  operations  each  department 
must  complete  and  on  which  they  must  keep  their  time. 
The  department  tracer,  Figs.  5  and  6,  shows  the  number 


POST  WORKMEN'S 

TIME  ON  THIS  SIDE 

Order   No. 

nPPR     NO. 

OPFR     NO. 

OPER.   NO. 

1  i  01  « 

DATC 

NO. 
PC. 

TOTAL 

1  IN. 

HRS. 

i  .,<> 

DATE 

NO. 

K 

TOTAL 
f  IN. 

HRS. 

CLOCK 

DATE 

NO. 

I'i  . 

TOTAL 

1  IN 

HRS. 

REMARKS 

Fig.    6.     Back   of   Department   Order   Tracer 

of  pieces  to  be  made,  the  catalogue  number,  the  order  num- 
ber, the  pieces  received,  and  the  pieces  delivered.  On  the 
back,  the  tracer  shows  the  time,  the  employe's  clock  number, 
date,  and  total  number  of  pieces  finished. 

When  an  operation  is  finished  and  the  lay-out  shows  that 
the  next  operation  is  to  be  done  in  another  department,  the 
clerk  or  foreman  makes  out  in  duplicate  the  delivery  ticket 
shown  in  Fig.  7;   these  tickets  are  made  up  in  book  form. 


Dept.  No. 

WORKMAN'S  DAILY  TIME  CARD 

Order  No. 

Man's  Name 

flats. 

Article                                                                                       Cat.  No. 

Operation 

TIME  STARTED 

TIME  FINISHEO 

OPER.    NO. 

FOR   DEPT.    NO. 

PIECES 

DAY  WORK 

amoun r 

HOURS 

PIECE-WORK 

AMOUNT 

HOURS 

DAY   RATE 

PIECES 

RATE  PER  100 

0  K 

Foreman 

Fig.    8.     Daily   Time   Card 

At  the  same  time  he  enters  on  the  front  of  the  shop  tracer, 
Fig.  5,  the  number  of  pieces  that  he  sends  out.  The  original 
delivery  ticket  is  sent  to  the  production  department  to  show 
that  the  work  has  been  delivered,  and  the  duplicate  is  sent, 
with  the  work,  to  the  clerk  in  the  next  department,  who 
checks  up  the  number  of  pieces  received  and  records  the 
number  on  his  tracer. 

The  cost  sheet  shown  in  Fig.  9  should  be  made  to  fit  in 
a  loose-leaf  folder;  a  sheet  about  11  by  20  inches  will  be 
found  a  convenient  size.    When  the  cost  department  receives 


Date  Is 

Name  o 
Materia 

COST  SHEET 

DrHor  Nn 

f  Part 

Catalogue  h 
Amount  of  pieces  in  ore 

Jo 

er 

OPERATION    NO. 

OPERATION   NO. 

OPERATION   NO. 

OPERATION   NO. 

OPERATION   NO. 

CLOCK 
NO. 

PIECES 

COST 

DATE 

CLOCK 
NO. 

PIECES 

COST 

DATE 

CLOCK 
NO. 

PIECES 

COST 

DATE 

CLOCK 
NO. 

PIECES 

COST 

DATE 

CLOCK 
NO. 

PIECES 

COST 

DATE 

TOTAL 

Co 

t  of  Lab< 

tal  Cost                                                       Pieces  scrapped. 

Fig.   9.     Cost   Sheet   which  gives   Total  Cost  of   Material   and   Labor 
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Put    Nn 

OPER. 

NO. 

DESCRIPTION  OF  OPERATION 

OiPT. 
NO. 

nn  too 

OATe   OF 

TIMING 

*"^^~ 

Fig.    10.     Piece-rate   Card 

notice  that  an  order  has  been  issued,  it  refers  to  its  lay-out, 
which  is  similar  to  the  production  department  card  shown 
In  Fig.  4,  and  writes  the  operation  numbers  in  spaces  left 
for  this  purpose  on  the  cost  sheet.  Then,  as  the  daily  time 
cards  are  received,  the  employe's  clock  number,  number  of 
pieces  done,  cost,  and  date  are  entered.  When  the  total  time 
is  received  and  the  order  is  closed,  the  cost  is  made  up 
from  this  sheet. 

Fig.  8  shows  the  daily  time  card  made  out  by  the  employe. 
This  card  shows  the  operation  number,  department  number, 
name  of  article,  number  of  pieces  made,  and  time  spent  on 
work.  A  white  card  may  be  used  for  the  day  force  and  a 
blue  card  for  the  night.  When  the  clerk  receives  this  card, 
he  checks  it  with  the  lay-out  to  see  if  the  operation  number 
and  prices  are  right;  he  then  enters  them  on  his  tracer  and 
turns  them  over  to  the  foreman  of  the  department  for  his 
0.  K.,  after  which  the  cards  are  sent  to  the  pay-roll  depart- 
ment where  the  prices  are  rechecked  with  the  piece-rate 
card.  After  the  time  cards  have  been  rechecked  and  found 
to  be  correct,  the  time  and  money  are  posted  by  the  time- 
keeper who  then  sends  them  to  the  cost  department  for  entry 
on  the  cost  sheet. 

The  piece-rate  card  shown  in  Fig.  10  is  made  in  duplicate, 
one  for  the  pay-roll  department  and  one  for  the  piece-rate 
department.  This  card  gives  the  operation  number,  descrip- 
tion of  operation,  department  number,  date,  and  rate  per 
100  pieces. 

The  machine  shop  card  shown  in  Fig.  11  is  made  of  a 
light-weight  yellow  cardboard  and  shows  the  catalogue  num- 
ber, department  number,  name  of  part,  material,  operation 
number,  description  of  operation,  average  running  time  per 
piece,  machine  designation,  rate  per  100  pieces,  feed  of  table, 
spindle  speed,  department  to  which  completed  work  is  to  be 
delivered,  and  date  on  which  piece  rate  was  set.  If  the  fore- 
man does  not  know  how  to  handle  the  speed  or  feed  informa- 
tion or  if  the  operator  cannot  make  the  number  of  pieces 
called  for  by  the  lay-out,  the  foreman  informs  the  lay-out 
department  and  a  demonstrator  is  sent  to  determine  what 
the  trouble  is  and  if  necessary  to  give  the  desired  instruc- 
tion. 

Fig.  12  shows  a  lay-out  card  used  by  the  inspection  de- 
partment. This  card  is  somewhat  like  the  production  card, 
and  both  sides  are  ruled  alike.  In  the  space  provided  for 
that  purpose,  information  is  given  the  inspector  as  to  gages, 
limits,  and  other  details. 

The  smith  shop  card  shown  in  Fig.  13  gives  the  name  of 
the  part,  catalogue  number,  material,  operation  number,  de- 
scription of  operations,  code  numbers  for  heat-treatment  of 
steel,  department  to  which  completed  work  is  to  be  delivered, 
and  date  on  which  piece  rate  was  set.  Like  the  machine 
shop  card,  this  card  is  of  light-weight  yellow  cardboard. 
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Fig.   11.     Machine  Shop  Card 

REPLATING  BRITANNIA  METAL 

Partly  worn  articles  made  of  Britannia  ware  must  be  chem- 
ically cleaned  before  they  can  be  replated.  The  process  is 
described  in  an  article  by  Charles  H.  Proctor  in  Th>  Metal 
Industry.  The  articles  to  be  plated  should  first  be  immersed 
for  a  minute  or  two  in  a  bath,  heated  to  160  degrees  F.,  that 
is  composed  of  eight  ounces  of  sodium  cyanide  and  one  gal- 
lon of  water,  and  then  thoroughly  washed  with  water.  If 
the  articles  are  smooth  and  free  from  scratches  and  the  old 
silver  remaining  upon  the  articles  is  adherent,  they  may  be 
cleansed  with  a  soft  bristle  brush  and  again  washed  in 
water.  The  cleansing  medium  should  be  floated  whitening 
mixed  to  a  paste  with  water;  a  little  cyanide  may  be  added 
to  prevent  the  surface  of  the  metal  from  tarnishing.  Old 
silver  may  be  stripped  from  Britannia  metal  by  using  a 
cyanide  electro-strip.  The  articles  are  then  the  anode  and 
the  sheet  steel  the  cathode;  the  electrolyte  is  in  the  pro- 
portion of  eight  ounces  of  sodium  cyanide  to  one  gallon  of 
water.  The  work  should  be  hung  between  two  sheets  of 
steel  so  that  in  the  stripping  operations,  the  silver  will  be  uni- 
formly removed. 

After  the  articles  have  been  immersed  for  a  minute  or 
two  in  a  solution  consisting  of  one  gallon  of  water  and 
six  ounces  of  caustic  soda  heated  to  200  degrees  F.,  and 
washed  thoroughly  with  water,  they  are  quickly  placed  in 
the  silver  strike  solution.  This  solution  consists  of  one  gal- 
lon of  water,  six  ounces  of  sodium  cyanide,  one-half  ounce 
of  silver  cyanide,  and  one-fourth  ounce  of  caustic  cyanide. 
A  silver  anode  is  used,  the  temperature  is  normal,  and  the 
current  is  from  three  to  four  volts.  Then  the  articles  are 
plated  until  sufficient  silver  has  been  deposited,  a  new  silver 
solution  being  prepared  each  time  as  follows:  one  gallon  of 
water,  five  ounces  of  sodium  cyanide,  three  and  three-fourths 
ounces  of  silver  cyanide,  and  one-fourth  ounce  of  caustic 
soda.  The  anodes  are  fine  silver,  normal  temperature  is 
used,  and  the  current  is  one  volt.  According  to  the  amount 
of  silver  deposited  the  ware  is  known  as  single,  double, 
triple,  and  quadruple  plate.  Triple  plate  has  one  ounce  of 
metallic  silver  per  square  foot  of  surface. 

The  process  of  "quicking"  Britannia  metal  consists  in  coat- 
ing the  cleansed  surface  with  mercury  to  produce  a  more 
adherent  coating.  The  solution  used  for  this  purpose  con- 
sists of  one  gallon  of  water,  one  pound  of  sal-ammoniac,  and 
two  ounces  of  bichloride  of  mercury.  The  mercury  salt  is 
dissolved  in  a  little  boiling  water  and  mixed  with  the  sal- 
ammoniac.  The  articles  are  then  washed  in  water  and  im- 
mersed in  a  cyanide  bath  to  even  up  the  surface  and  remove 
the  grayish-black  stains  from  the  mercury,  which  sometimes 
develop  in  amalgamating  Britannia  metal.  The  silver  strik- 
ing is  accomplished  in  the  manner  previously  described. 
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Fig.   13.     Smith  Shop  Card 


Lens  Grinding  In  a  Training  Factory 

Mow  the  United  States  Government  is  Devising  Means  for  Meeting 

War  Emergencies 

By  ERIK  OBERG 


The  Rochester  Athenaeum  and  Mechanics  Insti- 
tute is  one  of  the  most  progressive  institutions 
of  its  kind  in  the  country.  The  manner  in  which 
the  work  of  the  institute  has  been  adapted  to  the 
needs  of  the  nation  in  war  time  shows  what  can 
be  done  when  practical  needs  rather  than  fixed 
curricula  are  made  the  determining  factor  in  the 
development  of  an  educational  institution. 


AT  the  beginning .  of  the  war 
the  United  States  Army  and 
•  Navy  found  themselves 
hopelessly  short  of  optical  instru- 
ments for  observation  and  scout 
duty,  and  for  the  control  of  bar- 
rage artillery  fire.  Previous  to 
the  war,  the  annual  production  of 
binoculars    in    the   United    States 

was  only  a  little  over  4000  pairs  a  year.     This  supply,  of 
course,  was  wholly  inadequate  to  meet  the  needs  of  the  mili- 
tary forces,  and  every  factory  in  the  country  capable  of  pro- 
ducing optical  instruments  was  called  upon  to  rush  the  pro- 
duction of  binoculars,  range  finders,  periscopes,  and  other 
similar  instruments.    As  a  result,  one  factory  alone  is  now 
required  to  turn  out  5000  lenses  a  week,  a  production  many 
thousand  per  cent  greater  than  that  previous  to  the  war. 
This  increase  in  production,  of  course,  meant  a  need  for  more 
workers  in  the  optical  factories,  and  as  the  manufacturer 
of  such  instruments  as  mentioned  requires  help  having  a 
high  degree  of  skill,  particu- 
larly   in   the   production   of 
lenses,   it   was   found   prac- 
tically impossible  to  secure 
trained    help    in    sufficient 
numbers  to   supply   the   de- 
mand of  the  industry. 

The  Ordnance  Department, 
realizing  that  the  rate  of 
production  of  finished  in- 
struments was  determined 
by  the  number  of  lenses  that 
it  was  possible  to  manufac- 
ture, procured  through  its 
Production  Division  an  ap- 
propriation from  Congress 
to  establish  a  school  for  the 
training  of  precision  lens 
grinders.  Owing  to  the  fact 
that  the  "optical  industry 
was  so  largely  represented 
by  the  great  factories  located 
in  Rochester,  N.  Y.,  the 
training  school  was  equipped 
and  opened  at  the  Mechanics 
Institute  at  Rochester. 

A  Training  Factory— Not  a 

Training  School 
It  is  rather  a  misnomer  to 
call  this  new  department  for 
the  training  of  lens  grinders 
a  school.  It  is  not  a  school 
— it  is  a  training  factory, 
because  the  product  turned 
out  will  be  a  commercial 
product,  and  the  workers  are 

trained  under  purely  factory  Fig.  1.     Principal  Parts  of  Machine  used  for  grinding  Optical  Lenses 


conditions.    The  Mechanics  Insti- 
tute is  in  charge  of  the  training 
factory  under  the  auspices  of  the 
United    States    Government.    The 
capacity   of  the  training  shop   is 
for  seventy-five   men   and   women 
at  one  time.    Women  are  trained 
mostly,  but  men  over  or  under  the 
draft  age  are  also  admitted.    Ap- 
plicants are  placed  directly  in  the  training  shop,  and  are 
paid  during  the  period  of  training  20  cents  per  hour  the 
first  and  second  week,  22  cents  the  third  and  fourth  week, 
and  24  cents  the  fifth  and  sixth  week.     The   course  is  of 
six  weeks'  duration,  and  upon  having  completed  this  brief 
and  intensive  training,  the  operators  are  assigned  to  work 
in  optical  factories  either  in  Rochester  at  27  cents  per  hour 
or  at  other  points.     Those,  for  example,  who  have  come  to 
Rochester  from  other  communities  and  who  wish  to  return 
to  work  in  their  home  communities  will  be  placed  at  work 
there,  provided  the  local  industry  can  use  their  services.    In 

fact,  a  number  of  those  be- 


Machinery 


ing  trained  have  come  from 
distant  points  to  take  the 
training  and  expect  to  re- 
turn to  their  home  towns  to 
work  in  the  optical  factories 
there.  In  Rochester  alone  it 
is  estimated  that  at  least  500 
trained  lens  grinders  from 
the  training  shop  can  be  ab- 
sorbed in  one  year. 

The  operators,  after  com- 
pleting their  training,  are 
placed  in  the  factories  at  the 
commercial  wage  prevailing 
for  the  work  that  they  per- 
form. Untrained  women 
workers,  after  six  weeks' 
training,  will  receive  about 
$12  per  week  as  ah  initial 
wage,  but  skilled  workers 
are  paid  according  to  their 
ability,  and  many  are  able  to 
earn  from  $25  to  $30  per 
week  within  a  reasonable 
time.  Wage  remuneration 
alone,  however,  should  not 
be  the  only  consideration  in 
entering  this  work,  because 
at  this  time  it  is  a  patriotic 
duty  for  people  to  apply 
themselves  to  an  industry 
such  as  this,  which  is  of  the 
greatest  importance  in  the 
conduct  of  the  war  and  with- 
out which  our  armies  abroad 
would  be  unable  to  operate 
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efficiently.  All  applicants  agree  to  stay  in  this  work  for  at 
least  six  months  after  the  completion  of  their  training,  and 
they,  in  turn,  are  assured  of  a  wage  of  not  less  than  22  cents 
an  hour  when  the  training  is  completed,  which  wage  will  be 
raised  according  to  ability. 

Method  of  Running  the  Training-  Factory 

The  training  factory  is  run  like  a  shop.  The  working 
day  is  eight  hours,  with  half  a  day  on  Saturdays.  The 
operators  are  under  the  regular  factory  rules  and  system 
and  factory  discipline.  The  entire  training  shop  has  the 
atmosphere  of  a  factory,  timeclocks  being  punched  and 
timecards  and  reports  being  made  out  as  in  regular  indus- 
trial work.  The  product  of  the  shop  is  also  of  a  commercial 
nature,  such  as  can  be  used  for  the  cheaper  grades  of  optical 
instruments,  and  it  is  expected  in  this  way  to  make  the 
training  shop  practically  self-supporting.  The  shop  is  divided 
into  three  departments,  each  having  a  foreman.  The  ma- 
terial passes  through  the  shop  and  is  handled  and  inspected 
in  the  same  way  as  it  would  be  in  a  regular  factory.  The 
training  shop,  therefore,  develops  skill  in  all  the  numer- 
ous processes  in- 
volved in  lens  grind- 
ing, chief  among 
which  are  the  fol- 
lowing ten:  Pitch- 
blocking,  rough- 
grinding,  medium- 
grinding,  fine-grind- 
ing, t  a  k  i  n  g-off , 
polishing,  center- 
ing, edge-grinding, 
cementing,  and 
inspecting.  The 
course,  however, 
does  not  include 
instruction  in  opti- 
cal science,  such  as 
the  calculation  of 
lenses,  and  no 
instruction  is  at- 
tempted in  the  the- 
oretical side  of  re- 
fraction. The  fore- 
men are  competent 
to  act  as  instruc- 
tors, and  are  fur- 
nished by  the  large 


optical  factories  in  Rochester,  but  are  employed  by  the  Gov- 
ernment to  take  charge  of  the  instruction. 

Principles  of  Lens  Grinding 

The  work  of  lens  grinding  is  of  considerable  interest  from 
a  mechanical  point  of  view,  but  differs,  of  course,  largely 
from  the  methods  used  in  grinding  metal  objects.  The  glass 
for  the  lenses  comes  to  the  factory  in  the  form  of  sheets 
which  may  be  either  in  strips  18  inches  long  and  a  few 
inches  wide,  or  in  squares  up  to  18  inches.  The  thickness 
of  the  glass  varies  according  to  the  kind  of  lenses  to  be  cut. 
It  may  be  from  1/4  inch  or  less  up  to  1  inch  thick.  The 
glass  is  known  as  "optical  glass,"  seven  varieties  being  used. 
In  the  school  strips  are  cut  with  a  diamond  to  the  approxi- 
mate size  of  the  lens  required,  and  are  then  "nipped";  that 
is,  pieces  of  glass  are  broken  off  at  the  edges  until  the  ap- 
proximate size  is  obtained.  Very  large  lenses  are  made  indi- 
vidually to  the  shape  required  before  they  are  received  at  the 
factory.  Before  being  cut  apart  or  nipped,  the  glass  plates 
are  inspected  for  defects.  In  mass  production,  as  in  the  large 
optical  factories,  the  cutting  apart  or  nipping  process  is 
not  employed,  but  the  glass  sheets  are  heated  to  a  white 
heat  and  the  lenses  are  molded  to  a  rough  shape  by  dies  in 
presses.     Lenses  so  pressed  are  afterward  annealed. 

The  blocking  process  now  follows.  This  process  consists 
in  securing  the  rough  lenses  in  a  holder,  in  which  they  are 


held  while  being  ground.  The  holder  consists  of  a  cast-iron 
block  which  is  heated  and  then  dipped  in  a  pitch  known  as 
"bottle  wax."  The  rough  lens  is  then  laid  into  this  pitch 
while  hot  and  soft,  and  when  the  pitch  cools  off,  it  stiffens 
and  holds  the  lens  firmly  for  the  grinding  operation.  One 
or  more  lenses  may  be  held  on  the  same  block.  Instead  of 
bottle  wax,  asphalt  pitch  is  sometimes  used.  The  objection  to 
asphalt  is  that  it  melts  at  a  comparatively  low  temperature, 
and  hence  may  become  soft  and  fail  to  hold  the  lens  firmly. 

Rough-grinding 

The  rough-grinding  process  in  the  training  factory  is  per- 
formed by  hand  in  machines  of  the  type  illustrated  in  Fig.  2. 
The  general  construction  of  the  most  important  part  of  this 
machine  is  also  shown  in  Fig.  1.  A  vertical  spindle  passing 
through  the  table  is  provided  with  a  driving  pulley  at  its 
lower  end,  while  on  its  upper  tapered  end  the  cast-iron  block 
holding  the  lens  is  mounted.  This  cast-iron  block  is  known 
as  a  "shape."  The  shape  is  curved  according  to  the  curva- 
ture of  the  lenses  to  be  ground.  On  top  of  the  shape  is 
loosely  placed  an  upper  part  also  curved  to  fit  the  shape  of 

the  lenses  to  be 
ground,  known  as 
a  "shell."  If  the 
shape  is  concave 
the  shell  will  be 
convex  so  as  to  fit 
it  properly.  Now, 
water  and  emery  is 
placed  between  the 
lenses  and  the 
shell,  the  latter 
also  being  made  of 
cast  iron,  and  as 
the  shaft  of  the 
machine  and  with 
it  the  shape  and 
lenses  are  being  ro- 
tated by  the  belt  on 
the  shaft  pulley, 
the  lenses  are  be- 
ing ground  to 
shape.  The  shell 
has  a  small  center 
in  its  upperside  into 
which  enters  a  pin, 
passing  through  the 
handle  as  shown  in 
Fig.  1.  By  moving  the  handle  from  right  to  left  and  vice 
versa,  the  shell  is  made  to  follow  this  motion  through  the 
action  of  the  pin  in  the  center  and  the  lens  is  ground  all 
over. 

Fine-grinding  and  Polishing 

For  the  rough-grinding,  90-grade  emery  is  first  used  and 
later  150-grade  emery.  The  rough-grinding  ordinarily  takes 
from  fifteen  to  twenty  minutes,  after  which  the  lenses  are 
inspected  and  passed  to  the  fine-grinders  in  which  they  are 
ground  by  using,  first,  washed  emery  and,  finally,  what  is 
known  as  "white  emery."  After  again  having  been  inspected, 
the  lenses  pass  to  the  polishing  machines  where  69PP 
rouge  is  used  for  the  polishing  operation.  The  surface 
against  which  the  lens  is  polished  is  either  a  wax  or  a  felt 
surface.  The  fine-grinding  takes  about  fifteen  minutes,  while 
the  polishing  is  a  slow  process  which  may  require  from  an 
hour  to  a  day  or  two,  according  to  the  character  of  the  lens. 

The  rough-  and  fine-grinding  is  done  either  entirely  by 
hand,  one  operator  running  but  one  spindle,  or  it  may  be 
performed  in  machines  where  one  operator  runs  from  five  to 
six  spindles.  Polishing,  in  the  training  school,  is  performed 
by  hand — one  operator  to  one  spindle — but  in  the  regular 
factory  it  is  always  done  by  machines  with  mechanically 
operated  handles;  thus  one  operator  may  run  as  many  as 
thirty  spindles.     In  the  training  factory,  however,  it  is  con- 


Fig.    2.     Lens    Grinding    Machines    operated   by   Women   in  the   Rochester   Training   Factory 
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fidered   best    Id   perform   all   these   operation!   by    hand ;    how 

ever,  one  machine  having  Ave  spindles  li  provided  to  as  to 
give  Hie  operator!  an  idea  of  iww  the  mechanically  operated 

polishers  work. 

Inspection  after  Pollshlnur 

While  the  lenses  are  Inspected  after  all  operations,  the 
most  thorough  Inspection  is  made  after  polishing.  At  this 
tune  the  lenses  are  taken  off  from  the  shapes;  this  is  done 
by  placing  the  shape  in  an  icebox  which  has  the  effect  of 
loosening  the  pitch  from  the  glass  so  that  the  lens  can  be 
knocked  off  without  any  of  the  pitch  sticking  to  it.  While 
the  lenses  are  tested  (luring  the  grinding  operations  by  thin 
sheet  metal  templets,  which  indicate  that  they  have  acquired 
roughly  the  shape  necessary,  they  are  tested  after  the  polish- 
ing by  test  pieces,  convex  test  pieces  being  used  for  convex 
lenses  and  vice  versa,  and  the  "light  rings"  (Newton  rings) 
produced  at  the  surface  where  the  test  piece  and  the  lens 
coincide,  are  noted,  as  these  indicate  the  tru,th  of  the  lens. 

Before  the  final  inspection  can  be  made,  the  lenses  must  be 
cleaned  by  dipping 
them  in  a  wash  in 
a  tank.  They  are 
placed  in  trays  and 
moved  up  and  down 
in  the  wash  by  a 
machine,  which  re- 
moves any  rouge 
and  pitch  that  may 
adhere  to  them. 
The  inspection  in 
addition  to  deter- 
mining the  accu- 
racy of  the  lenses, 
also  calls  for  the  de- 
tection of  scratches, 
flaws,  or  other  de- 
fects in  the  glass. 

Centering- 

The  lens  is  now 
correct  as  far  as 
the  shape  on  its 
surface  is  con- 
cerned, but  the  edge 
of  the  lens  is  rough, 
and  it  is  not  cer- 
tain that  its  optical 
center  is  in  the  cen- 
ter of  the  rough  cir- 
cumference. It  therefore  becomes  necessary  to  determine 
exactly  where  the  optical  center  of  the  lens  is  located,  and 
then  to  turn  or  true  up  the  edge  of  the  lens  so  that  its 
optical  center  coincides  with  the  geometrical  center.  The 
processes  whereby  this  is  accomplished  are  known  as  "center- 
ing" and  "edge-grinding."  In  the  centering  operation  the 
lens  is  held  in  a  bench  lathe  on  the  face  of  a  chuck  by  means 
of  sealing  wax.  The  wax  at  first  is  kept  pliable  by  the  ap- 
plication of  a  gas  flame,  so  that  it  is  possible  to  move  the 
lens  slightly  on  the  face  of  the  chuck.  By  the  application 
of  a  tool  similar  to  a  female  center  in  the  tailstock  of  the 
lathe,  it  is  possible  to  gradually  move  the  lens  in  the  pliable 
wax  body  until  it  is  approximately  true.  To  test  the  truth 
of  the  centering  of  the  lens,  that  is,  to  determine  that  the 
actual  optical  center  of  the  lens  is  exactly  in  the  center  of 
rotation  of  the  chuck,  the  machine  is  revolved,  the  lens,  of 
course,  revolving  with  it.  If  it  has  been  properly  centered, 
the  objects  reflected  in  the  center  of  the  lens  when  visually 
inspected,  will  remain  stationary  to  the  eye,  although  the 
machine  is  running.  The  truing  operation  must  be  continued 
in  the  manner  described  in  the  foregoing  until  this  con- 
dition has  been  fulfilled. 

When  the  lens  has  been  truly  centered,  a  sponge  holding 
cold  water  is  used  to  cool  off  the  chuck  and  stiffen  the  wax, 


Figr.  3.     The  Lens  Grinding  Machines  being-  mad 
trained    as    Machine    Operators    at 


iii  order  to  hold  the  lens  firmly  in  place.  Then  the  chuck  and 
the  lens  arc  transferred  from  the  lathe  to  an  edge-grinding 
machine  where  the  bus  is  ground  on   the  edges  to  the  right 

diameter  and  true  with  its  optical  center.    The  bench  lathes 

are  also  sometimes  provided  with  a  grinding  attachment 
whereby  the  edge  grinding  can  be  performed  directly  in  the 
lathe  where  the  centering  is  done.  After  the  edge  grinding 
is  completed,  the  lens  is  removed  from  the  chuck  by  heating 
the  wax.  The  wax  is  cleaned  off  the  lens  in  an  alkaline  solu- 
tion, and  the  lens  submitted  to  the  final  inspection.  Some- 
times several  lenses  are  cemented  together  to  produce  certain 
optical  results,  in  which  case  the  cementing  with  an  abso- 
lutely transparent  cement  is  the  last  and  final  operation, 
except  for  still  another  inspection. 

All  the  machinery  in  this  training  factory  was  built  at 
the  Rochester  Athenaeum  and  Mechanics  Institute,  which 
speaks  highly  for  the  practical  character  of  the  work  per- 
formed there.  It  was  built  by  soldiers  of  the  United  States 
Army  that  are  being  trained  in  mechanical  work  at  the 
institute,   one    of   the    training   shops    with    the    soldiers    at 

work     being     illus- 
trated in  Fig  3. 

The  training  fac- 
tory at  the  Roches- 
ter Institute  is  in 
charge  of  C.  G.  Hull, 
through  whom  the 
information  con- 
tained in  this 
article  was  ob- 
tained. Acknowl- 
edgment is  also  due 
James  F.  Barker, 
president  of  the 
Rochester  Athe- 
naeum and  Mechan- 
ics Institute,  for 
his  courtesy  and 
aid  in  securing 
the  information  on 
which  this  article 
is  based. 


During  the  past 
ten  years,  through 
adoption  of  more 
correct  boiler  and 
cylinder  propor- 
tions, by  the  appli- 
cation of  fuel-saving  and  capacity-increasing  devices,  and  by 
the  refinements  in  detail  design,  the  American  locomotive 
has  been  brought  to  a  high  degree  of  efficiency  in  oper- 
ation and  maintenance;  but  there  has  been  no  change,  gen- 
erally speaking,  says  the  Railway  Age,  in  regard  to  the 
weights  of  the  reciprocating  and  revolving  parts  per  unit 
of  load.  However,  it  has  recently  been  possible  by  reduc- 
ing the  weight  of  the  reciprocating  parts  on  the  Pennsyl- 
vania Class  E6  engines  to  place  66,500  pounds  on  a  single 
pair  of  drivers;  yet  these  engines  produce  less  strain  on  the 
track  and  bridges  than  many  engines  that  have  from  10,000 
to  12,000  pounds  less  weight  on  the  drivers.  This  reduction 
of  weight  of  the  reciprocating  parts  is  made  possible  by  the 
use  of  alloy  steel  forgings  and  castings,  the  use  of  hollow 
crankpins  and  piston-rods,  rolled  steel  or  alloy  cast  steel 
pistons,  and  by  special  care  in  the  design  of  all  details.  Also, 
a  special  vanadium  steel  has  been  developed,  known  as  "car- 
bon-vanadium steel"  that  without  heat-treatment  other  than 
simple  annealing,  has  all  the  physical  properties  of  heat- 
treated  plain  carbon  steel. 

*     *     * 

Copper  ranks  next  to  steel  as  the  most  important  war  metal. 
Of  the  world's  production  of  about  3,100,000,000  pounds  in 
1917,   the  United  States   produced   2,362,000,000   pounds. 


e  by  Soldiers  of  the  United  States  Army  who  are 
the    Rochester    Mechanics    Institute 
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INSUFFICIENT  HELP  AND  EMPLOYERS' 
LIABILITY 

BY   CHESLA  C.   SHERLOCK 

There  can  be  no  doubt  but  that  practically  as  many  work 
men  are  injured  or  killed  each  year  through  the  thoughtless- 
ness and  carelessness  of  fellow-workmen  as  through  the  negli- 
gence of  their  employers.  However,  accidents  and  injuries 
are  not  altogether  dependent  on  the  master's  negligence  or 
the  carelessness  of  fellow-servants;  they  happen  many  times 
because  the  master  has  not  employed  sufficient  help  to  carry 
on  his  work.  It  may  appear  to  be  straining  a  point  to  say 
that  a  person  must  employ  a  certain  amount  of  help  or  be 
liable  for  failure  to  do  so,  but  there  can  be  no  question  as 
to  the  fact  that  many  injuries  are  caused  entirely  by  such 
Failure.  The  courts  in  several  states  have  ruled  that  it  is 
the  duty  of  the  employer  to  furnish  a  safe  place  in  which 
workmen  may  do  their  appointed  tasks,  to  provide  reason- 
ably safe  tools  and  appliances,  and  to  employ  sufficient  work- 
men for  the  task.  Indeed,  this  seems  to  have  been  the  case 
also  at  common  law.  If  a  workman  can  show  that  his  in- 
juries were  due  to  the  fact  that  his  employer  did  not  have 
sufficient  men,  there  can  be  no  doubt  as  to  the  employer's 
liability  in  an  action  for  damages,  and  it  appears  that,  regard- 
less of  how  the  workman  received  his  injury,  if  it  can  be 
shown  that  he  would  not  have  been  injured  had  a  sufficient 
number  of  workmen  been  employed,  the  employer  will  be 
liable. 

Recent  Court  Decisions  • 

In  a  Virginia  case,  a  man  was  engaged  in  painting  a  rail- 
road bridge.  The  foreman,  standing  about  fifteen  feet  be- 
hind him,  ordered  the  position  of  the  scaffolding  to  be 
changed,  using  only  three  men  for  this  work  when  at  least 
four  men  were  necessary.  The  painter  had  no  knowledge 
or  notice  that  the  scaffolding  was  being  moved,  and,  in  fact, 
knew  nothing  until  he  was  struck  in  the  back  and  thrown 
to  the  rocks  below.  The  court  held  that  the  evidence  tended 
to  show  that  the  accident  was  the  result  of  the  foreman's 
attempt  to  move  the  ladders  forward  with  three  men  when 
four  was  the  smallest  number  that  could  move  them  with 
safety;  that  the  foreman  was  standing  where  he  could  have 
seen  the  painter,  by  the  exercise  of  ordinary  care,  and  could 
have  warned  him  of  his  danger,  or  could  have  stopped  the 
men  from  attempting  to  move  the  scaffolding  until  he  was  in 
a  place  of  safety;  and  that  the  foreman  was  under  the  influ- 
ence of  liquor,  which  alone  was  sufficient  to  account  for  the 
negligence  of  which  the  verdict  convicted  him. 

In  a  Texas  case,  the  plaintiff  received  injuries  while  help- 
ing another  workman  lift  a  heavy  steel  pin  in  the  employer's 
factory.  It  was  shown  that  the  two  men  were  ordered  by 
the  foreman  to  lift  the  pin  from  a  truck,  which  was  at  once 
taken  away;  that  the  plaintiff  had  never  lifted  such  a  pin 
before  and  did  not  know  its  weight;  and  that  it  was  im- 
possible for  the  men  to  put  down  the  pin  or  for  the  plaintiff 
to  drop  it  without  injuring  himself  and  his  assistant.  The 
Court  said:  "It  was  the  duty  of  the  employer  to  ascertain 
and  know  whether  it  was  safe  for  the  employe  to  do  things 
that  he  was  ordered  to  do  by  his  master  and  the  employe 
should  not  be  responsible  for  the  ignorance  of  the  master. 
If  the  appellant  was  ignorant  of  the  weight  of  a  pin  and  of 
the  fact  that  two  men  could  not  carry  it,  he,  and  not  the 
appellee,  should  be  made  to  suffer  for  that  ignorance.  It  was 
not  necessary  for  the  appellee  to  prove  that  the  appellant 
had  actual  knowledge  of  the  weight  of  the  pin,  but  merely 
to  introduce  facts  that  made  it  the  duty  of  the  appellant 
to  know  such  weight." 

In  an  Oklahoma  case,  the  employer  was  held  liable  in  dam 
ages  because  of  the  failure  to  furnish  sufficient  help  to  the 
foreman  of  a  gang  constructing  a  storm  sewer  for  a  factory. 
It  was  shown  that  two  men  were  necessary  in  the  trench, 
which  was  seven  feet  deep,  to  cement  the  pipes  together,  and 
that  two  men  were  necessary  on  the  ground  to  hand  down 
the  pipes  by  means  of  ropes.     The  evidence  disclosed  that  the 


plaintiff  bad  asked  both  the  employer  and  the  ■uperinten 

tor  additional  help,  but  that  they  had  refused  to  supply  it 
and  had  ordered  him  to  go  on  with  the  work  as  best  he 
could.  This  lack  of  help  made  it  necessary  for  him  to  r 
to  the  surface  for  a  pipe,  which  was  handed  to  him  by  a 
helper.  While  reaching  for  the  pipe,  his  fingers  were  badly 
smashed.  The  court  held  that  it  is  the  duty  of  an  em- 
ployer to  furnish  his  employes  with  a  sufficient  number  ol 
competent  fellow-servants  to  do  the  work  properly,  and  if 
this  is  not  done  and  an  injury  results  to  an  employe  by 
reason  of  this  negligence  of  the  employer,  be  Is  liable  to  the 
injured  employe. 

Limitations  of  Liability 

In  a  New  York  case,  the  plaintiff  was  cutting  lumber  on 
a  machine  from  which  the  employer  had  removed  a  device 
that  prevented  employes  cutting  themselves,  claiming  that  it 
interfered  with  the  amount  of  work  which  the  plaintiff  could 
turn  out.  The  plaintiff  made  no  objection  to  this  and  con 
tinued  to  operate  the  machine.  He  was,  at  that  time,  en- 
gaged in  cutting  boards  about  four  or  five  feet  Ions,  which 
he  could  easily  handle  without  help.  A  short  time  before 
the  accident,  however,  he  was  given  boards  twelve  feet  in 
length  to  cut.  He  called  the  attention  of  his  foreman  to  the 
fact  that  he  could  not  handle  these  boards  without  help  and 
was  directed  to  continue  the  work  and  promised  that  he 
would  get  help.  The  plaintiff  continued  to  work  until 
of  the  boards,  because  of  its  length,  turned  over  and  drew 
his  hand  into  the  knives,  severely  injuring  it.  There  was 
no  evidence  to  show  just  how  long  after  the  promise  of 
additional  help  was  made  the  accident  occurred,  but  it  was 
shown  to  be  less  than  an  hour.  There  was  no  evidence  as 
to  whether  the  foreman  had  had  sufficient  time  to  summon 
another  workman  or  employ  another  one,  but  the  court  said 
that  no  liability  in  this  respect  could  attach  to  the  employer 
until  after  the  lapse  of  a  reasonable  length  of  time.  For  this. 
and  similar  reasons,  the  court  granted  a  new  trial  and  re- 
versed the  judgment  in  favor  of  the  employe.  The  court 
seemed  to  think  that  if  there  was  negligence  in  the  failure 
to  provide  an  assistant,  it  was  that  of  a  fellow-servant  with 
regard  to  a  detail  of  work,  for  the  reason  that  as  long  as  it 
was  only  while  operating  with  twelve-foot  boards  that  there 
appeared  to  be  any  danger  present,  it  was  something  for 
which  the  foreman  was  solely  responsible. 

Doctrine  of  Assumption  of  Risk 
The  Texas  court  has  held  that  if  a  workman  is  employed 
in  a  factory  or  shop  where  there  are  insufficient  workmen 
and  he  knows  that  the  number  is  insufficient,  but  continues 
to  work,  that  he  will  be  held  to  have  assumed  the  risk  of 
such  insufficiency  of  help.    In  states  without  workmen's  com- 
pensation acts,  the  doctrine  of  assumption  of  r.sk  is  still  In 
force,  and  if  a  workman  is  employed  in  a  factory  or  shop 
which  is  not  safe  or  is  furnished  with  tools  that  are  not  safe, 
and  he  knows  it  but  continues  to  work,  he  cannot  recover 
damages  from  his  employer  because  the  courts  will  hold  that 
he  assumed  the  risk  by  continuing  to  work.     In  those  states 
where   there  has   been   any   legislation   upon    the  subje< 
master  and  servant  and  common  law  defenses,  particularly 
where   compensation    laws   have   been    enacted,    this   dof 
of  assumption   of  risk   is   abolished,   not  only   to   those  em 
ployers   operating   under    the    terms    of   the   statute,    but 
those  who  have  rejected  as  well. 

A  Sufficient  Number  of  Workmen 

Naturally,  the  theory  that  an  employer  is  liable  in  dam 
to  an  injured  employe  for  failure  to  employ  a  sufficient  num- 
ber of  fellow-workmen  makes  the  term  sufficient  number  of 
workmen  of  great  importance.  In  courts  of  law.  there  are. 
in  reality,  two  judges- -the  courts  sitting  in  judgment  upon 
the  law  in  the  case  and  the  jury  in  judgment  of  the  facts. 
Sometimes,  the  question  of  what,  is  law  and  what  is  fact  is 
worse  than  a  Chinese  puzzle  to  solve,  but.  it  is  safe  to  say. 
when  in  doubt  that  the  Question  is  for  the  jury.  When  a 
Question  depends  largely  on  the  facts  immediately  surround- 
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iiik  each  case,  iii"  determination  of  whal  constitutes  a  sun 
dent  aumber  of  employe!  is  tor  the  Jury  to  determine,  n 
may  be  a  Question  of  law  in  some  cases,  due  to  peculiarity 

not  found  in  iiic  a\  a,  imi  where  a  dispute  has  arisen 

the  courts  have  held  11  to  be  a  question  for  the  jury. 

it  is  b  noticeable  fad  that  practically  all  of  the  cases  re 
ported  upon  tiiis  point  disclose  the  fad  that  the  injurs  to  the 
employe  was  received  while  machinery,  appliances,  or  tooiB 
being  moved  from  one  pari  <>t'  the  factory  or  shop  ti 
another,  and  without  sufficient  help.  En  rush  periods  when 
employers  arc  anxious  to  keep  production  up  to  the  highest 
point,  and  these  odd  Jobs  arc  necessary  In  the  factory  or 
Shop,  it  is  natural  to  fall  into  the  habit  of  trying  to  get  things 
done  with  one  or  two  men  when  four  or  five  are  necessary. 

Employers  should  guard  against  this.  It  is  at  the  rush 
periods  that  accidents  are  most  likely  to  occur.  While  there 
is  a  labor  shortage,  sufficient  time  should  be -taken  to  each 
task  that  might  result  in  disaster,  as  the  conservation  of  our 
present  labor  supply  is  more  important  than  keeping  pro- 
duction at  a  maximum  all  the  time. 
*     *     * 

AN  UNUSUALLY  LARGE  FORM  CUTTER 

The  accompanying  illustrations  show  a  very  large  form 
.utter  made  by  the  Cleveland  Milling  Machine  Co.,  Cleveland, 
Ohio,  for  the  Watervliet  Arsenal.  It  is  to  be  used  for  milling 
hinge   lugs   for   240-millimeter   howitzer   jackets.     The   corn- 


Fig.    1.     Large    Sectional    Form    Cutter,    12   Inches   in   Diameter   and    12 

Inches    Long,    used    for   mUling    Hinge    Lugs    for   240-millimeter 

Howitzer   Jackets 

pleted  cutter  measures  12  inches  in  diameter  at  the  largest 
point  and  12  inches  in  length.  It  is  made  in  three  interlock- 
ing sections,  as  shown  in  Fig.  2,  and  is  driven  on  a  three- 
inch  arbor.  There  are  twenty-two  teeth  in  the  largest  dia- 
meter section  and  eighteen  teeth  in  each  of  the  other  two 
sections.  The  relieving  of  the  teeth  was  done  on  a  Cleveland 
Milling  Machine  Co.'s  standard  relieving  machine.  In  its 
finished  state,  the  cutter  weighs  200  pounds,  and  it  is  be- 
lieved to  be  the  largest  form  cutter  ever  made.     C.  L.  L. 


TOOL  FOR  BORING  A  HEMISPHERICAL 
RECESS 

\  atlsfactory  tool  tor  turning  s  hemispherical  recess  for 
the  hail  Joint  on  a  pros  ram  Is  shown  in  the  accompanying 
Illustration.  This  device  was  designed  to  machine  the  com- 
plete!   Joint    accurately    hy    horing    out    the    cast-iron    ram    A 


Tool  for  boring  a  Hemispherical  Recess 

and  cover  B  in  one  operation.  The  cover  B  then  forms  a 
part  of  the  hemispherical  portion  of  the  ball  joint  and  pre 
vents  the  ball  from  slipping  out.  Hole  0  is  drilled  to  act 
as  a  guide  for  the  boring  device  while  in  operation.  The 
tool  is  clamped  in  the  toolpost  at  a  point  near  the  handle. 
The  device  consists  of  the  hardened  steel  tool  D  located  in 
the  slotted  part  of  the  boring-bar  E  and  swiveled  on  pin  F 
In  operation,  the  cutter  D  is  brought  into  a  horiaontal  posi 
tion  by  means  of  the  feed-screw  G  and  the  device  is  inserted 
in  the  previously  drilled  hole.  To  withdraw  the  tool,  the 
feed-screw  G  is  turned  back  until  the  spring  H  pushes  the 
cutter  back  into  its  horizontal  position.  A.  J.  C. 


DRAWING  A  FIVE-POINTED  STAR 

Although  not  exactly  a  matter  of  machine  shop  mathe- 
matics, the  method  of  drawing  five-pointed  stars  is  of  interest 
to  machinists  at  this  time,  because  they  are  often  asked  to 
make  patterns  for  this  star  to  be  used  in  service  flags.  One 
man  tried  to  make  a  pattern  by  turning  up  a  disk  and  mount- 
ing it  on  the  dividing  head  of  a  milling  machine,  planning 


Fig.  1 


Fig.   2.     Large   Form   Cutter  taken   apart  to   show  Interlocking   Sections 


Figs.    1   and  2.     Two  Methods  of  drawing  a  Five-pointed  Star 

to  index  it  around,  but  an  appeal  to  one  of  his  shopmates 
brought  him  two  simpler  and  quicker  methods.  The  first  is 
of  the  rough-and-ready  class  and  the  second  is  theoretically 
accurate. 

Draw  a  line  AB,  as  in  Fig.  1,  and  at  its  center  F  erect  a 
perpendicular  CF  three-eighths  the  length  of  AB.  To  be 
strictly  accurate,  the  distance  CF  should  be  0.3632+  X  AB. 
From  A,  B,  and  G  as  centers,  with  a  radius  equal  to  AB. 
strike  arcs  as  shown,  and  from  their  intersections  at  D  and  E 
draw  a  line  to  points  A,  B,  and  C.    The  star  is  then  complete. 

By  the  second  method,  draw  a  circle,  as  shown  in  Fig.  2. 
with  two  diameters  at  right  angles  as  AB  and  CD.  Bisect 
the  radius  AO  at  E  and,  with  E  as  a  center  and  the  radius  EG, 
strike  an  arc  cutting  radius  OB  at  F.  The  distance  from  C 
to  F  is  equal  to  a  side  of  the  regular  pentagon  to  be  inscribed 
in  the  circle.  By  stepping  around  the  circumference  with 
the  dividers  set  to  the  distance  CF,  the  five  points  for  the 
star  can  be  located  and  the  star  drawn,  as  shown.    G.  H.  G. 
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BY  LIEUTENANT-COLONEL  E.  C.  PECK 

Engineering    Bureau,    Ordnance    Department,    Washington,    D.  C. 


VARYING  degrees  of  accuracy  result  from  the  use  of 
different  tools  employed  in  the  drilling,  boring,  and 
reaming  of  holes.  The  cost  of  obtaining  the  accuracy 
required  by  some  kinds  of  work  would  be  prohibitive  for 
others.  Therefore,  the  proper  tools  for  producing  holes  in 
any  class  of  work,  are  those  best  adapted  to  produce  the 
required  accuracy  from  the  standpoint  of  an  over-all  econ- 
omy. By  an  over-all  economy,  is  meant  the  greatest  number 
of  suitably  finished  holes  that  can  be  produced  for  each 
dollar  paid  out  for  tools,  labor,  and  machine  expense. 

Drilled  holes  are  neither  round,  straight,  nor  of  uniform 
diameter  when  compared  with  the  accurate  holes  required 
by  most  industries,  although  they  may  be  sufficiently  ac- 
curate to  meet  the  requirements  of  holes  for  rough  bolts, 
rivets,  and  similar  classes  of  work.  When  a  close  fit  is  re- 
quired, holes  are  usually  finished  by  reaming.  When  holes 
of  extreme  accuracy  are  required,  it  is  necessary  to  use  two 
reamers  in  order  to  obtain  the  desired  results.  For  all  such 
work  as  holes  for  pins,  rods,  or  finished  bolts,  one  reaming 
operation  is  sufficient,  and  even  in  many  cheap  grades  of 
machines  the  holes  for  journals  are  finished  with  a  single 
reaming  operation;  but  this  is  not  the  best  practice.  Before 
selecting  a  type  of  reamer  for  any  class  of  work,  it  is  advis- 
able to  study  the  cutting  action  of  different  reamers  in 
order  to  select  the  one  best  adapted  to  each  class  of  work. 
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Clearance  of  Reamer  Cutting-  Edges 
A  reamer  without  clearance  cannot  cut,  because  its  cutting 
edges  cannot  get  under  the  surface  of  the  metal  to  lift,  or 
sever,  the  chip  from  the  metal.  If  forced  into  a  hole  it 
merely  rubs  or  burnishes  the  surface  of  the  hole  and  either 
heats  the  tool  sufficiently  to  draw  the  temper,  or  tears  the 
hole,  or  does  both.  A  reamer  having  proper  clearance  cuts 
freely  and  smoothly.  There  are  three  kinds  of  clearance, 
which  may  be  described  in  the  following  order: 

1.  Longitudinal,  which  nearly  all  reamers  should  have 
to  some  extent.  This  is  a  slight  taper  which  makes  the 
reamer  smaller  toward  the  shank  in  order  to  prevent  the 
back  end  from  enlarging  the  hole  or  dragging  and  thereby 
roughing  up  the  hole. 

2.  The  clearance  on  the  entering  end  of  the  teeth  which 
every  reamer  ought  to  have. 

3.  The  clearance  along  the  sides  of  the  teeth  or  on  the 
peripheral  part  of  the  reamer.  The  latter  is  sometimes  called 
radial  clearance  or  relief. 

As  previously  mentioned,  end  clearance  on  the  entering 
teeth  is  absolutely  necessary  to  the  satisfactory  entrance  of 
the  teeth  to  the  cut,  and  it  is  obvious  that  there  need  be 
no  further  discussion  on  this  kind  of  clearance.  The  only 
question  to  settle  as  regards  the  end  clearance  is  how  much 
it  should  be,  and  this  will  be  discussed  later. 


Fig;.   1.     Showing  Action  of  Boring-  Tool  not  provided  with  Radial  Relief 


Fig-.   2.     Different   Forms  of  Flutes  used   for   Various   Types  of  Reamers 
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Side  (.'lcai-HiH-K  i.r  Radial  Relief 
The  side  clearance  or  radial  relief  li  do!  so  easily  <iis 
iios.'d  of,  and  workmen's  Ideas  on  this  ?arj  somewhat,  The 
action  of  a  reamer  without  side  clearance  is  best  understood 
bj  comparing  a  single  tooth  of  the  reamer  with  a  boring  tool 
having  no  clearance  behind  the  cutting  edge  as  shown  In 
Pig.  l,  in  which  //  Is  the  hole  to  be  bored,  A  the  cutting 
edge,  with  small  sector  B  exactly  concentric  with  the  hole. 
Clearance  is  shown  on  the  end  of  the  boring  tool  ;ii  0.  It 
will  lie  Been  thai  great  pressure  would  have  to  be  exerted 
in  the  direction  Indioated  bj  arrow  X  to  hold  the  tool 
againsl  the  work,  because  the  tool  can  only  cut  the  metal 
at  edge  />.  which  enters  the  metal  in  the  direction  of  the 
length  of  the  hole  and  therefore  there  is  no  cutting  action 

accomplished  by  the  part  shown  at  /,'.  This  part  only  rubs, 
and  as  there  is  some  spring  to  the  tool  it  does  not  cleanly 
sever  the  chip  produced  by  cutting  edge  D.  Therefore,  part 
B  is  forced  outward  at  each  succeeding  revolution  as  the 
tool  is  advanced,  which  results  in  producing  a  tapering 
hole  as  shown  by  dotted  line  E.  This  could  be  overcome 
only  by  exerting  enough  pressure  in  the  direction  of  arrow 
X  to  hold  sector  i:  absolutely  to  its  line  of  travel  and  by 
having  the  surface  so  hard  and  smooth  that  it  could  not 
tear  the  wall  of  the  hole. 

Another  factor  that  also  tends  to  produce  a  tapered  hole 
and  that  requires  additional  pressure  in  the  direction  of  the 
arrow  is  the  dulling  or  rounding  over  of  the  extreme  corner 
of  the  tool  at  7.  This  dulling  action  is  very  severe  at  this 
point.  The  easiest  and  surest  way  to  overcome  these  diffi- 
culties is  to  relieve  the  surface  B  along  a  line  represented 
by  FG.  This  reduces  the  re- 
quired pressure  in  the  direc- 
tion shown  by  arrow  X,  and 
also  lessens  the  trouble  due 
to  the  dulling  of  the  extreme 
cutting  corner,  and  makes  it 
possible  to  bore  a  hole,  the 
sides  of  which  are  practically 
parallel.  The  hole  will  also 
be  smoother,  as  the  side  of 
the  tool  will  scrape  out  the 
roughness  left  by  the  dulled  corner  as  it  follows  after  it.  It 
must,  therefore,  be  evident  that  a  reamer  without  radial  or 
side  clearance  is  working  under  great  difficulties  and  the 
chances  for  accurate  work  are  small.  It  is  also  evident  that 
as  the  surfaces  of  the  reamer,  which  correspond  to  B,  advance 
into  the  metal  they  should  be  lubricated,  but  this  could  only 
be  done  by  lubricating  the  cutting  edges  as  well,  which  in 
some  kinds  of  metal  is  an  objectionable  practice. 

Form  of  Flutes 

Next   to   clearance,   the   style    of   flute   is   of   the   greatest 
importance,   as   its   shape   and   area   determine   the  relative 


Fig.    3.     Method    of 
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Fig.   4.     Diagram  showing  Back  Taper  of  Cutting  Edges  of  Reamer 


Fig.    5.     Core    and    Shell    Reamers 

strength  of  the  tooth  and  the  ability  to  carry  away  the 
chips.  Large  chip  space  and  strength  are  desirable  features 
in  all  reamers,  but  they  are  of  greater  importance  in  reamers 
designed  for  taper-reaming  and  for  use  in  machines.  The 
cutting  face  of  a  reamer  tooth  should  have  a  fillet  beginning 
about  midway  between  the  top  and  the  bottom  of  the  tooth 
where  great  strength  is  desired  and  nearer  the  bottom  where 
the  strength  is  of  less  importance.  This  fillet  does  not  re- 
duce the  chip  area  materially  because  the  chips  tend  to 
curl  in  most  metals  and  this  curl  conforms  to  the  shape  of 

the  fillet.  The  shape  of  the 
back  of  the  tooth  should  be  a 
parabola,  from  the  cutting 
edge  to  the  base  or  junction 
of  the  fillet,  to  obtain  maxi- 
mum strength;  but  for  manu- 
facturing reasons,  a  straight 
line  or  reverse  curve  which  is 
tangent  with  the  fillet  and 
which  lies  outside  the  para- 
spacing   Reamer    Teeth  boja    ig   standard    practice.     At 

A  in  Fig.  2  is  shown  the  tooth  with  parabolic  flank,  which  is 
rarely  used  except  on  heavy  chucking  reamers  where  the 
cuts  are  heavy;  at  B  is  shown  the  straight  flank;  while  at  C 
is  shown  the  reverse  curve  flank  largely  used  by  most  manu- 
facturers. Shape  C  provides  a  large  chip  area  and  where 
uneven  spacing  is  practiced  the  lands  are  more  easily  kept 
of  uniform  width. 

Methods  of  Preventing-  Reamers  from  Chattering- 

Another  desirable  feature  in  a  reamer,  and  especially  a 
taper  or  hand  reamer,  is  that  it  cuts  a  round,  smooth  hole 
without  chattering.  There  is  an  erroneous  opinion  prevalent 
that  an  even  number  of  flutes  chatter  more  than  an  odd 
number.  This  is  a  fallacy  and  our  experience  shows  that 
an  odd  number  of  flutes  will  chatter  as  readily  as  an  even 
number,  especially  when  the  reamer  has  more  than  four 
flutes.  We  venture  the  statement  that  no  reamer  will  chatter 
if  the  amount  of  clearance  is  very  small,  but  for  some  kinds 
of  material  this  slight  amount  of  clearance  would  require 
too  much  effort  to  force  it  to  "take  hold,"  and  this  extra 
force  might  cause  it  to  bite  in  sufficiently  to  break  out  a 
tooth.  To  make  reamers  suitable  for  reaming  most  kinds  of 
material  met  with  in  ordinary  practice,  a  considerable 
amount  of  clearance  must  be  given  and  this  would  produce 
chatter  by  biting  in  unless  it  is  offset  by  some  other  features. 

At  A,  Fig.  3,  is  shown  an  evenly  spaced  reamer.  First  let 
us  assume  that  it  has  standard  clearance,  that  it  is  just  at 
the  point  of  biting  in,  and  that  the  reamer  jumps  as  turning 
pressure  is  exerted.  As  soon  as  the  chip  is  broken  by  the 
jump,  the  reamer  starts  to  cut  normally  until  it  reaches  a 
position  in  the  rotation  at  which  the  tooth  c  occupies  the 
space  formerly  occupied  by  tffe  tooth  d.  Every  other  tooth 
will  have  simultaneously  reached  the  exact  position  occupied 
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by  its  predecessor,  or  the  point  at  which  the  hiting  in  oc- 
curred; consequently,  the  reamer  will  jump  again.  This 
will  be  repeated  every  time  a  tooth  reaches  the  mark  pro- 
I  by  biting  in,  and  each  successive  jump  will  increase 
the  defect  in  the  hole  and  thus  prevent  making  it  smooth, 
obviously,  this  can  be  overcome  by  making  the  reamer  so 
that  a  considerable  part  of  a  rotation  can  be  made  before 
the  cutting  edges  will  again  coincide  with  the  marks  of  the 
bite  first  made.  This  enables  the  teeth  to  remove  these 
marks  by  cutting  over  them  progressively,  and  the  reamer 
thus  steadying  itself  in  the  hole  proceeds  to  cut  smoothly. 
One  method  of  spacing  is  shown  in  Fig.  3  at  B,  and  it  will 
be  seen  that  the  exact  position  in  which  the  cutting  edges 
oincide  can  occur  only  at  each  half  rotation  of  the  reamer, 
hi  amount  which  our  experience  has  shown  to  be  amply 
sufficient. 

Chamfer  of  Chucking-  Reamers 

The  entering  cutting  edges  on  chucking  reamers  are 
usually  beveled  at  an  angle  of  from  40  to  50  degrees  for  the 
purpose  of  keeping  the  extreme  cutting  corner  as  obtuse  as 
possible  which  helps  to  keep  it  sharp  for  a  longer  time. 
This  cone  shape  also  aids  the  reamer  in  centering  itself  in 
the  work.  Hand  reamers  have  a  much  longer  taper,  about 
0.015  inch  per  inch,  and  they  are  used  for  finishing  purposes 
only.  These  reamers  are  but  slightly  smaller  at  the  enter- 
ing end,  as  it  is 
necessary  to  re- 
move only  a  small 
amount  of  metal  in 
the  finished  proc- 
ess. This  long 
taper  allows  a 
scraping  cut  to  be 
taken  in  such  a 
manner  that  very 
accurate  and 
smooth  holes  are 
produced.  Fluted 
chucking  reamers 
which  are  some- 
times required  for 
very  accurate  and 
smooth  holes  often 
have    a    slight  Fig-  6'    Rou*hine  and  Finishing 

second  bevel  in  addition  to  that  already  mentioned,  which 
acts  like  the  taper  on  a  hand  reamer,  thus  making  a  smoother 
hole  than  would  otherwise  be  the  case.  This  is  shown  in 
Fig.  4  at  .1  ;  the  length  of  this  second  taper  need  be  only 
1/16  inch. 

Back  Taper  for  Cutting-  Edges— Chucking-  and  Core  Reamers 

While  the'cutting  edges  of  both  hand  and  chucking  reamers 
should,  theoretically,  conform  as  nearly  to  a  perfect  cylinder 
as  it  is  possible  to  make  them,  it  is  extremely  difficult  to 
grind  reamers  perfectly  parallel  from  end  to  end  of  the 
flutes  and  they  are  usually  made  0.0001  to  0.00025  inch 
smaller  at  the  shank  end  of  the  flutes;  this  slight  taper  pic 
vents  the  enlarging  or  scratching  of  the  hole.  It  is  obvious 
that  if  this  extreme  accuracy  in  sizing  a  reamer  is  required 
for  good  work,  it  is  impossible  and  a  waste  of  time  to  attempt 
to  hand-stone  a  reamer  to  size.  It  is  better  not  to  use  whet 
stones  on  a  reamer,  except  to  remove  a  burr  or  a  piece  of 
metal  which  has  adhered  to  it. 

At  B.  Fig.  4,  is  shown  a  reamer  which  is  made  with  clear- 
ance on  the  beveled  ends  of  the  teeth;  it  is  ground  smaller 
toward  the  back  end  of  the  flutes,  and  there  is  no  radial 
clearance.  The  action  of  the  sides  of  the  flutes  has  been 
fully  described  in  a  preceding  paragraph.  This  reamer  has  a 
more  limited  use  and  is  not  as  well  adapted  to  reaming  soft 
metals  as  those  having  radial  clearance.  In  machinery  steel 
or  soft  tool  steel,  however,  it  will  perform  fairly  satisfactory 
work  with  light  cuts  and  a  flood  of  good  lubricant.  The 
reamer  shown  at  C  is  a  fluted  chucking  reamer,  which  is  one 


of  the  most  successful  of  all  machine  reamers,  being  widely 
for  all  kinds  of  metal.  It  has  all  three  kinds  of  clear- 
which  have  been  previously  described,  but  has  much 
less  longitudinal  clearance  than  the  reamer  shown  at  li. 
At  A,  Fig.  5,  is  shown  a  type  sometimes  called  a  " 
reamer."  This  tool  is  intended  for  taking  heavy  cuts  where 
only  ordinary  accuracy  is  required.  It  is  made  like  the 
fluted  chucking  reamer  except  with  stronger  Mutes  and  more 
chip  space.  The  three  types  of  reamers  shown  at  B 
Fig.  4,  and  at  .1.  Fig.  .",,  are  made  with  both  straight  and 
taper  shanks;  this  is  true  also  of  the  shell  type  illustrated  at 
B,  Fig.  5.  No  economy  will  be  found  in  the  use  of  shell 
reamers  below  1  inch  in  diameter,  as  considerable  trouble 
arises  from  a  lack  of  fit  of  the  arbors  in  small  reamers  of  this 
type  caused  by  dirt,  burrs,  etc.,  which  may  easily  throw  the 
reamer  body  out  of  line,  and  many  small  reamers  are  split 
by  driving  the  arbor  into  a  shell  reamer  which  has  a  chip  in 
the  back  end  of  the  hole. 

Roug-hlng-  and  Finishing-  Reamers  for  Tapered  Holes 

Fig.  6  illustrates  a  step,  a  roughing,  and  a  finishing  reamer 
for  reaming  tapered  holes.  The  step  reamer  A  is  designed 
for  use  in  a  machine  and  is  usually  provided  with  a  longi- 
tudinal hole  through  which  lubricant  can  be  forced.  The 
roughing  reamer  B  is  provided  with  a  left-hand  spiral  groove 
for  the  purpose  of  breaking  up  the  chips.     This  groove  also 

prevents  the  reamer 
from  pulling  in. 
For  collets,  spin- 
dles, etc.,  which 
have  a  taper  hole, 
these  reamers  will 
be  found  to  give 
excellent  results, 
and  they  are  ca- 
pable of  doing  this 
work  very  rapidly. 
When  the  reamers 
B  and  C  are  used 
in  a  machine,  they 
are  also  provided 
with  oil-holes. 
Spiral-fluted  ream- 
ers possess  no  ad- 
Reamers   for   Tapered   Holes 

vantages  over 
straight-fluted  ones  except  where  there  is  a  slot  or  opening 
in  the  hole  that  might  cause  a  straight-fluted  reamer  to 
jump.  Heavy  fluted  chucking  reamers  are  sometimes  given 
a  right-hand  spiral  to  give  rake  to  the  end  rutting  teeth. 
This  also  allows  the  reamer  to  be  fed  into  the  work  more 
readily.  If  a  spiral  finishing  reamer  is  required  it  should 
have  a  left-hand  spiral  for  taking  a  right-hand  cut  in  order 
to  prevent  screwing  itself  into  the  work. 

Finish-reaming— Floating-  Reamers 

A  careful  observance  of  the  foregoing  principles  should 
enable  one  to  analyze  the  conditions  that  exist  in  any  class 
of  work  and  to  make  the  proper  selection  of  reamers  for 
the  work.  It  should  always  be  borne  in  mind  that  a  reamer 
produces  its  best  work  when  taking  light  cuts.  For  final 
accurate  reaming,  the  hand  reamer  clamped  in  a  vise  by  its 
square  end  will  be  found  best;  this  allows  the  work  to  be 
screwed  down  over  the  reamer  by  hand.  If  the  holes  ar> 
being  tinish-reamed  in  a  machine,  the  reamer  should  be  held 
in  a  chuck,  collet,  or  holder  that  will  float  smoothly  without 
jumping.  The  best  work  is  done  with  holders  that  . 
the  reamer  to  float  perpendicular  to  its  axis  as  well  as  at  an 
angle.  This  floating  action  is  necessary  because  it  is  nearly 
impossible  to  hold  the  reamer  so  that  it  is  exactly  central 
with  the  hole  and  at  the  same  time  have  the  line  of  travel 
of  the  axis  of  the  reamer  coincide  or  line  up  with  the  axis 
of  the  hole.  All  three  points  are  necessary  for  accurate 
work,  and  the  floating  holder  compensates  for  this  lack  of 
alignment. 
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ytFTER  taking  a  course  some  years  ago  in  machine  and 
L\  tool  design  at  a  technical  evening  school,  the  writer 
■*■  "^  became  convinced  that  the  evening  trade  schools  in 
general  give  good  courses.  This  opinion  was  formed  not 
only  from  his  experience  but  from  visiting  many  of  these 
schools  and  looking  over  a  large  number  of  catalogues  de- 
scribing the  courses,  methods  of  teaching,  and  equipment 
employed.  However,  in  some  cases  the  courses  are  not  as 
complete  as  might  be  desired,  and  often  the  things  taught 
are  not  applicable  to  everyday  practice  although  they  may 
be  theoretically  correct.  In  cases  of  this  kind  it  would  be 
of  greater  advantage  to  the  student  if  he  were  shown  the 
more  practical  methods  which  are  used  in  actual  shop  work 
instead  of  devoting  so  much  time  to  the  study  of  theories. 
The  following  is  a  brief  review  of  the  methods  employed  at 
the  evening  trade  school  which  the  writer  attended. 

Preliminary  "Work  at  the  Evening-  Trade  School 

Upon  entering  the  school  for  the  first  night's  instruction 
in  machine  and  tool  design,  the  student  was  placed  at  a 
drawing  table  and  given  the  necessary  paraphernalia  for 
drawing.  Naturally,  it  would  be  supposed  that  there  would 
be  a  small  amount  of  time  spent  in  the  preliminary  work 
relative  to  the  use  of  drawing  instruments,  which  would  be 
followed  by  instructions  to  draw  some  simple  objects.  In- 
stead, a  great  deal  of  time  was  spent  in  preliminary  work 
relative  to  the  accurate  drawing  of  lines,  their  shading, 
thickness,  etc.,  which  can  be  quickly  acquired  from  actual 
experience  if  one  simply  understands  the  use  of  drawing 
instruments. 

After  two  or  three  weeks  of  this  class  of  work,  the  students 
were  given  small  parts  to  draw,  such  as  small  wooden 
blocks  of  square  and  rectangular  shapes.  The  course  then 
proceeded  along  steps  which  gradually  advanced  from  the 
drawing  of  the  simplest  parts  to  the  more  complicated  ones, 
until   the   first    period    had    been    completed.      The    students 


were  then  advanced  to  a  class  in  machine  design  where  they 
were  taught  the  design  and  drawing  of  various  machine 
parts.  As  the  students  advanced  through  their  course,  they 
entered  a  period  where  the  design  of  tools,  jigs,  dies,  etc. 
was  taken  up.  One  of  the  first  steps  was  the  making  of  a 
simple  drawing  of  the  tool  or  jig  and  then  the  fully  detailed 
working  drawing.  This  procedure  was  perfectly  proper,  but 
when  the  detailing  took  place,  great  stress  was  laid  upon 
the  methods  used  to  designate  the  threads  of  different  bolts 
and  studs.  In  these  cases  the  students  were  required  to 
show  the  threads  accurately  drawn  to  scale.  Too  much  time 
was  spent  on  unnecessary  details  which  should  have  been 
devoted  to  the  teaching  of  the  principles  which  would  enable 
the  student  to  become  a  fast  and  accurate  machine  designer. 

Machine  Instructions  in  the  Shop 

The  students,  after  completing  the  preliminary  work,  were 
placed  in  the  shop,  shown  the  different  machines,  and  in- 
structed in  their  operation.  These  instructions  were  oral, 
and  related  to  the  care,  cleaning,  oiling  of  bearings,  feeds, 
stops,  etc.  Instructions  were  also  given  as  to  the  methods 
employed  in  performing  work  on  the  different  machines,  and 
methods  of  holding  the  work  so  as  to  allow  continuous  cuts 
to  be  taken  over  the  entire  surface,  emphasis  being  laid  on 
the  necessity  of  taking  care  in  fastening  the  work  so  as  not 
to  distort  the  piece.  These  instructions,  while  good,  Were 
not  followed  by  sufficient  actual  practice  on  the  various  ma- 
chines. The  writer  will  not  attempt  to  touch  on  what  might 
be  done  toward  improving  the  theoretical  side  of  the  course, 
but  he  would  like  to  suggest  a  shop  course  along  the  lines 
briefly  described  in  the  following  paragraphs. 

Machine  Shop  Course  for  Future  Foremen  and  Superintendents 

The  periods  of  the  first  year  should  be  divided  into  a  cer 
tain  number  of  hours  covering  the  following  stages:  Shop 
mathematics,  which  should  include  arithmetic  and  element- 
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ary  algebra.     Drawing,  one  period  being  given  to  tree-hand 

drawing,  and  tin  remaining  equally  divided  between  mechan- 
ical drawing  and  shop  work.  In  this  case  the  shop  work 
ihould  consist  Of  instructions  in  joinery  and  patternmaking. 
In  the  second  year  Shop  mathematics,  including  the  second 
book  of  algebra,  and  if  possible,  the  first  book  pertaining  to 
geometry  should  be  taught,  as  well  as  the  elementary  solu- 
tion or  what  is  often  called  the  "tool-room  solution  of  right 
angle  triangles."  It  would  be  advisable  to  devote  periods  to 
Hie  study  of  industrial  chemistry,  mechanical  drawing,  and 
forging,  the  remainder  of  the  time  being  spent  in  machine 
shop  practice.  The  matter  relating  to  machine  shop  practice 
will  he  more  fully  dealt  with  in  a  later  paragraph. 

In  the  third  year  physics  and  mechanical  drawing  should 
be  taken  up,  the  remainder  of  the  periods  being  equally 
divided  between  machine  shop  practice,  lectures,  recitations 
and  discussions  relative  to  the  heat-treatment  of  steel,  and 
the  study  of  the  performance  of  various  machine  tool  mech- 
anisms in  their  relation  to  production  problems.  In  the 
writer's  opinion,  there  should  be  a  fourth  year  divided  into 
two  terms.  The  first  term  of  the  fourth  year  should  be 
divided  into  the  following  periods:  Mathematics  touching 
on  geometry,  lectures  and  elementary  work  pertaining  to  the 
strength  of  materials,  and  mechanical  drawing,  the  remain- 
ing periods  being  divided  between  machine  shop  practice 
and  a  continuation  of  the  lectures,  recitations,  and  discus- 
sions held  in  the  third  year.  The  second  period  of  the 
fourth  year  should  cover  an  advanced  course  in  physics  per- 
taining to  lectures  on  heat  and  sound,  shop  problems  and 
mathematics,  production  problems,  and  efficiency  methods. 
An  advanced  course  should  also  be  given  in  the  design  of 
tools,  dies,  and  jigs  in  connection  with  the  course  pertaining 
to  shop  management,  cost  keeping  systems,  bonus  plans,  and 
payment  of  the  workmen.  If  possible,  visits  to  local  concerns 
should  be  made  in  order  to  obtain  first-hand  knowledge  of 
the  management  of  modern  factories.  It  is  the  writer's 
opinion  that  if  the  details  of  a  course  such  as  has  been  de- 
scribed were  carefully  carried  out  and  adopted  by  the  differ- 
ent trade  schools,  the  demand  for  competent  foremen  and 
superintendents  could  be  more  easily  met.  This  would  elim- 
inate the  haphazard  methods  of  choosing  a  trained  foreman 
or  superintendent  which  are  in  use  at  the  present  time. 

Instructions  for  Operating  Drilling:  Machines 

The  machine  shop  course  should  commence  with  oral  in- 
structions relative  to  the  machines  on  which  the  students 
are  to  work,  and  prior  to  the  time  they  are  allowed  to 
operate  a  machine,  they  should  attend  lectures  at  which  the 
functions  of  each  machine  are  described  and  the  use  of  the 
different  controlling  levers  fully  explained.  As  the  student 
enters  the  school,  in  many  cases,  without  any  previous 
mechanical  experience,  it  would  be  advisable  to  allow  him 
to  first  operate  a  drilling  machine,  which  is  one  of  the 
simplest  machines  in  the  factory.  The  students,  as  a  class, 
should  be  given  instructions  on  the  use  of  drills,  and  the 
different  kinds  that  are  on  the  market  should  be  described; 
also,  the  purpose  for  which  each  type  is  used  should  be 
carefully  explained.  Instructions  should  be  given  relative 
to  the  proper  grinding  angle,  how  the  different  angles  are 
adapted  to  the  drilling  of  different  metals,  and  how  speeds 
vary  for  the  different  kinds  of  metal  and  the  size  of  drill 
that  is  used.  Instructions  should  also  be  given  on  the  care 
of  the  drilling  machine,  including  oiling,  cleaning,  and  ad- 
justing. 

One  of  the  first  lessons  should  be  to  locate  holes  of  various 
sizes  in  a  piece  of  work  from  the  dimensions  shown  on  a 
blueprint.  Before  attempting  to  drill  a  hole,  the  importance 
of  grinding  a  drill  properly  should  be  firmly  impressed  on 
the  student's  mind,  in  order  that  the  hole  drilled  may  be 
perfectly  round  and  in  the  proper  location.  When  the  stu- 
dent has  learned  how  to  drill  one  hole  in  a  fixed  location, 
he  should  receive  instructions  on  how  to  lay  out  a  plate 
with  a  dozen  or  more  holes  at  fixed  distances  from  each 
other,  and  then  be  permitted  to  perform  the  drilling  opera 


tlon.      it    would    be    vm  II    to   explain   to   him    that    tin 
of  laying  out  holes  at  fixed  distances  is  very  valuable, 
is    applied    in    laying    out    the    bolt    holes    in    a    pipe    flange 
crankcase,  or  cylinder  head  used  either  on  an  automobile  <<i 
an  airplane  motor.     When   the  .-.indent  has   learned   bow   t<- 
drill  one  or  more  holes  at  different  distances,  and  also  bom 
to  pull  a  drill  which  has  been  started  oft  center  back  to  the 
true  center,  he  should   be  given   instructions  on   the  use  of 
taps.     First,  he  should   be  told   Just   what  a   tap   is,   what  it 
is  for,  how  it  is  made,  and  how  the  taps  vary  accord ii 
the  different  size  tap  drills  which   are   used      The  differ 
between  the  U.  S.  standard,  the  Whitwortb  and  S.  A.  E.  tap- 
should  be  fully  explained,  as  well  as  the  purpose  for  which 
each  is  designed. 

When  the  student  has  received  thorough  oral  instructions 
on  these  points,  he  should  be  permitted  to  tap  out  the  holes 
which  he  has  previously  laid  out  and  drilled.  Great  si 
should  be  laid  on  the  fact  that  a  tap  must  always  be  kept 
perpendicular  and  at  right-angles  to  the  work  which  is  beinp 
tapped,  and  instructions  should  be  given  explaining  how  to 
tell  by  the  feel  of  a  tap  just  how  much  it  may  be  expected 
to  stand  in  the  way  of  pressure.  When  the  student  has 
tapped  the  holes,  the  next  operation  should  be  to  drill  blind 
holes  in  cast  iron  and  steel.  The  student  should  then  re 
ceive  instructions  on  the  use  of  a  bottoming  tap  in  a  blind 
hole.  The  next  step  should  be  instructions  covering  the 
method  of  removing  taps  from  cast  iron,  should  they  become 
broken,  without  the  necessity  of  annealing  in  order  to  soften 
the  tap  so  that  it  may  be  drilled  and  tapped  out. 

After  the  student  has  been  instructed  as  to  the  method ~ 
of  tapping  holes  by  hand,  he  should  be  shown  how  to  tap 
a  hole  by  using  the  drilling  machine  and  how  the  tap  may 
be  backed  out  by  reversing  the  spindle.  This  is  a  lesson 
that  must  be  carefully  taught  before  the  student  is  allowed 
to  use  a  machine,  as  many  taps  may  be  broken  if  this  is  not 
fully  understood.  At  this  point  the  student  should  be  in- 
structed how  to  use  portable  electric  drilling  machines,  using 
different  sized  drills  on  different  metals,  and  how  to  lay  out 
holes  from  different  angles  and  on  odd-shaped  pieces.  When 
several  periods  have  been  given  to  this,  it  might  be  well  as 
a  finishing  lesson  on  the  drilling  machine  to  permit  the 
student  to  drill  and  bore  out  a  blind  hole  such  as  a  cylinder 
block  with  a  hole  extending  through  the  casting,  or  a 
cylinder-head  casting,  which  would  permit  boring  a  blind 
hole.  In  this  case  counterbores  and  spot-facing  tools  should 
be  brought  into  operation.  The  student  would  then  have  a 
good  general  knowledge  of  the  principles  governing  the 
operations  which  may  be  performed  on  a  drilling  machine. 
After  the  student  has  received  instructions  relative  to  oper- 
ating a  drilling  machine  he  should  be  ready  to  receive  in- 
structions on  the  operation  of  a  lathe. 

Instructions  for  Operating-  Lathes 

Following  the  same  procedure  as  for  the  drilling  machine, 
the  student  should  first  receive  full  instructions  relative  to 
the  operation  of  a  lathe,  and  the  necessity  for  care  in  clean 
ing,  oiling,  and  changing  the  gears  should  then  be  explained. 
He  should  be  taught  that  one  of  the  paramount  rules  that 
must  be  observed  by  a  lathe  operator  is  to  make  sure  that 
all  work  is  set  up  properly  prior  to  placing  the  lathe  in 
operation.  One  of  the  first  pieces  of  work  should  be  the 
machining  of  a  piece  of  mild  machine  steel  to  an  accurate 
length  and  diameter.  It  might  be  advisable  to  give  the 
student  a  lathe  having  a  pair  of  centers  which  are  not  tru. 
When  he  has  finished  the  piece  and  attempted  to  measure 
it  for  concentricity,  let  him  figure  out  why  the  piece  d 
not  come  true,  and  if  ho  is  unable  to  determine  the  reason 
explain  to  him  how  necessary  it  is  that  the  centers  be  true 
if  precise  work  is  to  be  turned  out  The  student  should 
then  be  shown  how  to  grind  the  centers  of  a  lathe  in  order 
to  produce  work  which  is  absolutely  concentric. 

When  this  operation  has  been  performed  satisfactorily  the 
next  step  is  to  turn  a  piece  with  a  shoulder,  which  should 
be    finished    all    over    to    accurate    dimensions       The    student 
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should  Irani  in  use  ;i  pair  of  calipers  and  a  scale  correctly, 

so   thai    lie   ran    It'll    h.\    Ihc   (eel   Of   Hit'  adju  R    Of   the 

calipers  bow  close  the  work  Is  i"  the  required  dimensions. 
\\  iit'u  tins  stud  is  Qnlshed  ami  has  been  passed  bj  the  In 
Btructor,  a  .iini  should  be  turned  with  a  Bhoulder  al  both 
tinis.  which  would  have  the  appearance  of  a  miniature  dumb 
bell,  excepl  that  the  Bhoulders  would  be  square  Instead  of 
round.  He  should  be  given  a  pair  of  micrometers  ami  told 
to  machine  this  stud  ail  over  within  a  limit  of  tolerance  of 

not    more  than   0  002   inch. 

After  finishing  the  preceding  operations,  the  Btudenl  should 
be  Instructed  in  the  method  of  set  tin?;  over  the  tallstock  on 

a  lathe  in  order  l<>  turn  a  taper.  Instructions  should  he 
given  on  the  method  of  figuring  the  taper  per  root,  and  how 
to  determine  the  amount  which  would  he  necessary  to  move 
the  tailstOCK  oil'  center  in  order  to  obtain  the  desired  taper. 

The  st  mien t  has  now  received  instructions  on  straight  and 
taper  turning,  and  the  next  step  is  the  cutting  of  threads. 
Before  attempting  to  cut  threads  on  a  lathe,  the  student 
should  be  given  lectures  on  threads  in  general,  and  a  full 
description  of  the  different  kinds  and  standards  in  common 
use,  as  well  as  formulas  for  determining  the  diameters, 
angle  and  depth  of  thread,  etc.,  of  the  different  types. 

He  should  be  instructed  in  the  use  of  change-gears  so 
that  he  will  understand  how  different  gears  are  applied  to 
a  machine  for  cutting  different  numbers  of  threads  per  inch. 
When  the  student's  instructions  relative  to  thread  cutting 
on  the  lathe  have  been  completed,  he  should  take  a  piece 
of  steel  approximately  one  inch  in  diameter  and  using  the 
proper  gears,  attempt  to  cut  a  U.  S.  standard  thread.  The 
first  attempt  may  possibly  be  unsuccessful,  and  he  may  re- 
quire several  pieces  before  he  will  be  able  to  produce  an 
accurate  thread.  However,  experience  is  really  the  best 
teacher,  and  the  student  should  not  be  hurried  but  advised 
to  take  his  time  in  order  to  produce  a  finished  and  accurate 
thread.  When  he  has  thoroughly  mastered  the  work  of  cut- 
ting threads  by  the  standard  methods,  he  should  be  permitted 
to  cut  multiple  threads.  After  the  cutting  of  a  multiple 
thread  has  been  explained,  and  he  has  succeeded  in  cutting 
a  thread  of  this  type,  he  should  attempt  to  catch  the  thread 
by  running  the  carriage  back  by  hand  without  stopping  the 
lathe.  This  is  not  easily  done  at  first,  and  it  may  take  him 
a  little  time  to  accomplish  it,  but  it  will  be  a  lesson  well 
learned.  The  next  step  is  the  cutting  of  internal  threads, 
both  in  large  and  small  holes,  and  when  the  student  has 
mastered  this  step,  he  should  be  instructed  in  the  cutting 
of  a  left-hand  thread  in  a  blind  hole  which  is  the  most 
difficult  of  all  threading  operations. 

The  student  has  now  become  well  versed  in  plain  turning 
between  centers,  and  has  a  good  knowledge  of  thread  cutting. 
Instructions  should  next  be  given  relative  to  turning  pieces 
between  centers  with  the  use  of  a  steadyrest.  Instructions 
should  also  be  given  relative  to  the  use  of  chucks  of  different 
types  and  the  use  of  testing  devices  in  connection  with  all 
types  of  lathe  work.  The  student  should  learn  how  to  chuck 
castings  and  forgings  of  odd  shapes  and  how  to  machine 
their  surfaces  accurately.  He  should  also  become  familiar 
with  the  method  of  boring  holes,  both  cored  and  blind,  and 
learn  to  drill  holes  accurately  from  solid  pieces. 

It  would  be  advisable  to  make  arrangements  with  some 
large  manufacturer  whereby  a  large  quantity  of  repair  work 
could  be  turned  over  to  the  school.  This  would  permit  the 
student  to  obtain  a  great  deal  of  experience  in  different 
varieties  of  work,  which  would  assist  him  in  learning  more 
rapidly  than  if  regular  routine  work  were  given  him.  If 
this  class  of  work  is  impossible  to  obtain,  it  would  be  ad- 
visable to  purchase  some  old  gasoline  engines  and  have  the 
cylinders  bored  out  and  bushed  to  smaller  sizes  which  would 
change  the  general  contour  of  the  interior  of  the  motor  and 
make  it  necessary  to  machine  new  pistons.  The  writer  has 
found  that  in  an  instruction  school  an  old  gasoline  engine 
can  be  changed  in  many  ways,  thereby  giving  the  student 
first-hand  knowledge  of  the  various  parts  and  how  they 
should  be  machined. 


\  Anal  Instructions  to  the  student  relative  to  the.  opera 
lion  of  the  lathe,  it  would  he  advisable  to  teach  him  the 
method  Of  machining  concentric  ami  eccentric   rings,  such  as 

piston  rings,  eit.,  ami  if  possible,  additional  oral  Lnstruc 
iions  relative  to  the  proper  Lubrication  ami  the  various 
solentlflc  details  which  enter  into  the  proper  functioning  of 

a    lathe  should   he  given. 

Instructions*  for  Operating  Milling  Machines 

When  the  student  has  become  thoroughly  familiar  with 
the  operation  of  a  lathe,  the  next  instructions  should  be  in 
tbe  use  of  a  milling  machine.  The  lirst  instructions  should 
be  on  the  care  and  oiling  of  the  machine,  and  great  stress 
should  be  given  to  the  fact  that  serious  accidents  can  easily 
occur  if  the  fingers,  are  not  kept  away  from  the  entering 
side  of  a  revolving  cutter,  and  that  brushes  and  waste  must 
not  be  used,  when  the  machine  is  in  operation,  near  the  cutter 
where  they  might  catch  and  pull  the  hand  under  the  cutter. 

The  student  should  first  attempt  to  mill  a  piece  of  work 
square,  and  when  this  lesson  has  been  thoroughly  mastered, 
he  should  advance  to  the  point  of  doing  complicated  milling, 
such  as  cutting  the  keyways  of  a  shaft  with  an  end-mill, 
making  taps,  reamers,  and  drills.  The  use  of  dividing  heads 
and  the  milling  of  punches  and  dies  to  a  prick-punch  lay- 
out should  also  be  explained. 

The  student  is  now  ready  to  take  up  the  problem  of  milling 
gears  and  should  receive  full  instructions  relative  to  the  use 
of  the  index  chart  which  accompanies  all  dividing  heads. 
He  should  be  told  how  the  figures  are  obtained  which  give 
the  ratio  of  the  number  of  revolutions  of  the  worm  in  the 
dividing  head  to  the  number  of  revolutions  which  it  is  de- 
sired to  obtain  in  the  work.  When  he  thoroughly  under- 
stands this,  he  should  be  given  a  blank  on  which  spur  gear 
teeth  are  to  be  cut.  From  this  operation  he  can  advance  to 
the  cutting  of  bevel  gears  and  the  milling  of  helical  teeth 
on  reamers,  cutters,  etc. 

When  the  student  thoroughly  understands  the  method  of 
cutting  different  types  of  gears  by  using  a  single-tooth  cutter, 
he  should  be  instructed  in  the  method  of  roughing  out  a 
blank  with  a  single-tooth  cutter,  changing  the  arbor  and 
finishing  with  a  hobbing  cutter.  On  receiving  final  instruc- 
tions relative  to  the  operation  of  a  milling  machine,  the 
student  should  be  required  to  mill  a  long  flat  piece  of  steel 
and  then  graduate  it,  thus  making  it  into  a  scale.  In  this 
operation  the  student  must  thoroughly  understand  that  in 
the  laying  out  of  all  graduations  the  total  sum  should  be 
taken  from  the  first  graduation  and  worked  from  that  as  a 
unit  of  one,  and  not  from  the  first  to  the  second  and  the 
second  to  the  third,  as  in  doing  this  the  factor  of  error 
would  increase  with  each  graduation,  whereas  by  working 
from  the  initial  point,  it  would  be  minimized. 

Instructions  for  Operating-  Planers 

The  student  is  now  ready  to  receive  instructions  in  the 
operation  of  a  planer.  The  first  work  attempted  should  be 
the  planing  of  flat  surfaces,  and  he  should  be  instructed  in 
the  use  of  clamps  and  straps,  and  shown  how,  when  block- 
ing work,  care  should  be  taken  not  to  distort  the  piece;  also, 
how  it  is  important  that  the  work  be  set  up  in  such  a  way 
as  to  allow  a  continuous  cut  to  be  taken  over  the  entire 
surface.  The  different  types  of  tools  used  for  taking  rough- 
ing and  finishing  cuts  should  be  studied. 

The  use  of  gages,  templets,  and  different  types  of  measur- 
ing instruments  and  their  adaptability  to  various  classes  of 
work  should  be  thoroughly  explained.  The  student  should 
be  required  to  forge  and  finish  special  forming  tools  for 
machining  irregular-shaped  parts.  He  should  be  taught  that 
the  part  to  be  machined  should  be  so  set  up  and  clamped 
to  the  table  that  the  least  number  of  changes  in  set-up  will 
be  involved,  as  it  is  not  the  machining  of  the  piece  alone 
that  counts  in  production,  but  the  length  of  time  required 
in  making  the  different  set-ups. 

As  in  the  case  of  the  work  which  was  done  on  the  other 
machines,  it  would  be  advisable  to  obtain  repair  work,  for 
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the  planer  is  adapted  tp  a  large  class  of  work  and  tho  student 
will  obtain  a  far  better  working  knowledge  of  tbe  machine 
it  each  lesson  varies  in  its  character.  When  the  student 
has  mastered  the  ni;iin  principles  pertaining  to  the  operation 
of  a  planer,  he  has  reached  the  point  where  there  are  prac 
tically  only  two  machines  on  which  lie  requires  further  in- 
structions- a  horizontal  boring  mill  and  a  universal  grimier. 
11'  he  sin  reeds  in  operating  these,  his  education  as  a  ma- 
chinist   will  be  complete. 

Instructions  for  Operating-  Boring  Mills 

In  the  operation  of  a  boring  mill,  it  would  be  advisable  to 
obtain  an  old  gas  engine,  as  was  suggested  in  the  case  of 
the  drilling  machine  and  the  lathe,  for  the  student  could 
then  face  the  cylinder  block  for  the  exhaust  manifold  and 
oil  and  water  pipe  flanges.  In  connection  with  boring  closed- 
ami  open-end  cylinders,  the  boring  of  a  block  of  four  cyl- 
inders so  that  each  hole  will  be  a  micronietric  distance  from 

nter  to  center  should  be  undertaken.  The  numerous  boring 
jobs  which  come  up  from  time  to  time  in  the  construction 
of  any  mechanical  apparatus  should  be  observed,  and  the 
methods  of  performing  any  difficult  operations  noted. 

Instructions  for  Operating-  Grinders 

Before  the  student  is  permitted  to  operate  a  grinder,  he 
should  receive  instructions  relative  to  the  selection  of  grind 
ing  wheels  for  different  classes  of  work,  the  various  cooling 
compounds  which  are  used,  the  proper  mounting  and  bal- 
ancing of  grinding  wheels,  the  use  of  magnetic  chucks,  and 
the  methods  used  to  demagnetize  the  work  after  it  has  been 
ground.  The  different  methods  of  holding  work  where  a 
magnetic  chuck  cannot  be  employed  should  be  taken  up. 
For  practical  experience  the  student  should  be  allowed  to 
grind  hardened  steel  parts  such  as  mandrels,  arbors,  drill 
jig  bushings,  straight  and  taper  grinding  shanks  for  drills 
and  reamers,  milling  cutters,  spiral  cutters  and  end-mills, 
dies,  and  punches  of  various  shapes  and  sizes. 

Such  a  course  as  outlined  above  would  be  of  inestimable 
value  in  training  a  student  in  the  requisites  necessary  to 
become  a  foreman  or  superintendent.  This  course  has  been 
described  in  detail.  There  are,  however,  a  few  items  which 
might  be  eliminated,  but  as  a  whole,  the  writer  is  of  the 
opinion  that  if  such  a  course  were  instituted  in  the  trade 
schools,  the  present  difficulties  experienced  in  obtaining 
skilled  men  for  executive  positions  would  be  overcome. 
*     *     * 

EFFECT  OF  IMPURITIES   IN  ACETYLENE 
ON  QUALITY  AND  COST  OF  WELDS1 

BY   CHARLES  BINGHAM 

The  chief  impurities  found  in  or  accompanying  acetylene 
are  sulphur,  phosphorus,  silicon,  and  finely  subdivided  lime, 
which  affect  the  quality  of  the  weld,  and  hydrogen,  nitrogen, 
and  their  compounds,  and  water  vapor,  which  affect  the  cost 
of  the  weld  by  lowering  the  temperature  of  the  flame,  thereby 
slowing  down  the  welding  process  and  thus  increasing  the 
charge  for  labor,  carbide,  oxygen,  and  overhead  charges. 
1 '  casionally  other  impurities  are  also  found,  but  their  occur- 
rence is  so  rare  that  they  need  not  be  considered. 

Sulphur  is  found  mainly  in  the  form  of  sulphuretted  hydro- 
gen Most  of  it  is  held  in  the  sludge  and  in  the  water,  but 
a  part  always  finds  its  way  into  the  gas  and,  unless  removed, 
passes  into  the  weld.  Sulphur  makes  the  steel  or  iron 
"short"  or  brittle.  It  is  also  one  of  the  chief  agents  in  the 
corrosion  of  metal  pipes,  faucets,  etc.  The  quantity  of  sul- 
phur compounds  may  vary  from  0.1  to  2.4  per  cent  by  volume; 
the  quantity  always  increases  with  an  increase  of  tempera- 
ture in  the  generator.  Nearly  all"  the  sulphuretted  hydrogen 
can  be  removed  by  a  good  water-scrubber;  the  remainder  is 
easily  removed  by  a  chemical  purifier. 

Phosnhorus  attacks  the  metal  work  of  the  apparatus  ami 
when  burnt  in  the  form  of  phosphoretted  hydrogen  it  is  the 
chief  cause  of  the  unpleasant  atmosphere  often  found  in  weld- 


1  Abstract  of  :>  paper  read  before  the  British  Acetylene  and  Welding  uo 

cintio*. 


ing  Shops.  It  makes  the  weld  porous  and  any  thai  is  present 
ir.  the  gas  passes  almost  entirely  into  the  weld.  The  quantity 
of  phosphorus  compounds  In  acetylene  can  he  as  large  as 
1.2  per  cent  by  volume.  Phosphorus  can  be  remoTed  only  by 
a  good  chemical  pur 

Silicon  is  u.-ualh  found  in  the  form  of  siliciuretted  hydro 
gen.  The  gas  may  contain  as  much  as  0.63  per  cent  by 
volume.  .Nearly  all  purifiers  that  remove  phosphorus  and 
sulphur  fail  to  remove  silicon  compound,  but  as  yet  no  ex- 
periments have  shown  that  the  presence  of  silicon  has  a  bad 
I   00  the  weld. 

The  temperature  of  generation  Influi  nsiderably  the 

quantity  of  finely  subdivided  lime  carried  by  the  gas.  This 
lime  dust  passes  freely  through  the  water,  but  the  quantity 
present  is  usually  small  and  can  easily  be  removed  by  any 
good  chemical  purifier.  The-  effects  of  the  lime  dust  on  v.- 
has  not  been  carefully  studied,  but  the  dust  frequently  chokes 
the  narrow  passages  of  the  blow-pipe  and  some  authorities 
claim   that  this  causes  spitting  of  the  blow-pipe 

A  yellow,  brown,  or  black  patch  in  the  sludge  is  a  sure 
sign  that  the  temperature  of  the  welding  part  of  the  flame, 
that  is,  the  inner  cone,  is  being  lowered  by  hydrogen,  water 
vapor,  etc.  Water  vapor  is  a  most  pernicious  diluent.  It  is 
decomposed  at  the  high  temperature  of  the  oxy-acetylene 
blow-pipe,  its  decomposition  requiring  2300  calories  per  cubic 
meter.  At  a  temperature  of  100  degrees  P.,  the  mere  passing 
of  the  acetylene  through  the  water  will  cause  it  to  be 
saturated  with  about  5  per  cent  of  water  vapor.  Where 
there  is  no  water-scrubber  and  the  generator  is  overtaxed,  it 
is  possible  for  a  considerable  percentage  of  the  vapor  to  reach 
the  blow-pipe  nozzle  before  it  has  been  able  to  cool  down 
sufficiently  for  any  condensation  to  take  place.  Even  where 
a  water-scrubber  is  used  the  acetylene  will  be  saturated  with 
water,  and  the  higher  the  temperature  of  the  water  the 
higher  will  be  the  percentage  of  the  water  vapor. 

Essential  Factors  in  Oxy-acetylene  Welding 

Carbide  expands  to  about  twice  its  volume  when  decom 
posed;  if  there  is  not  sufficient  space  for  it  to  swell  freely, 
overheating  and  partial  decomposition  of  the  acetylene  fol- 
low. This  is  also  accompanied  by  over-production  of  water 
vapor.  To  produce  the  best  results,  the  generator  should 
produce  acetylene  at  as  low  a  temperature  as  possible;  the 
temperature  of  the  gas  and  water  in  the  holder  should  not 
exceed,  say,  30  degrees  F.,  the  temperature  of  the  air.  The 
acetylene  should  pass  through  an  efficient  water-scrubber, 
but  the  water  in  the  scrubber  should  not  become  too  warm 
and  should  be  frequently  changed  so  that  it  will  not  become 
saturated  with  ammonia  or  sulphur  compounds.  The  chem- 
ical purifier  provided  for  removing  phosphorus  and  sulphur 
compounds  must,  also,  be  regularly  renewed  or  regenerated. 
The  gas  must  be  dried.  An  efficient  method  of  doing  this 
is  to  pass  the  gas  after  it  has  gone  through  the  water- 
scrubber,  through  a  vessel  containing  live  carbide.  The 
moisture  in  this  case  will  produce  additional  acetylene  but 
will  be  practically  dry. 

*     *     * 

The  New  York  subway  extension  system  represents  one  of 
the   world's   greatest   achievements   in    electric    railway    con 
struction.     According  to  the  Review,   It  COl 

619  miles  of  track,  200  miles  of  which  are  underground.  This 
system  serves  five  boroughs  of  the  city  and  has  a  cap 
tor  three  billion  passengers  a  year  New  York,  after  live 
years  of  construction  work  and  expenditure  of  *400.o00.000. 
or  more  than  the  cost  of  the  Panama  ("anal,  has  completed 
and  put  into  operation  the  greater  part  of  a  new  system  of 
rapid  transit  known  as  the  "dual  system"  because  the  Inter- 
borough  Rapid  Transit  Co.  and  the  Brooklyn  Rapid  Transit 
Co.  have  cooperated  with  the  city  in  developing  it.  Third 
tracks  have  been  added  to  the  elevated  railways  on  which 
express  service  is  provided  during  the  rush  hours.  To  meet 
the  increased  power  requirements,  the  Interborough  Co.  has 
installed  an  SO.OOO-horsepower  Westinghouse  turbine  gen- 
erator, which  is  the  largest  in  the  world. 
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ICE  IN  AIR  PIPES 

II  -i      A      A       M 

Everj  planl  using  compressed  air  is  troubled  with  lee 
forming  in  the  pipes  or  machines  during  cold  weather,  On 
ship  work,  which  Is  generallj  conducted  out  of  doors,  this 
trouble  maj  cause  a  complete  shutdown.  Although  various 
remedies  have  been  applied  by  the  different  yards,  there 
serins  to  lie  no  generally  accepted  plan  for  eliminating  this 
trouble,  in  considering  a  remedy,  the  cause  should  first  be 
determined.  Of  course,  If  there  were  no  water  In  the  pipe, 
or  If  the  temperature  were  maintained  above  freezing,  there 
would  be  no  ice,  regardless  of  the  water  content. 

One  of  the  eastern  yards  found  that  during  cold  weather 
the  air  drawn  from  the  low  points  on  the  line  was  more  like 
a  spray  of  water  than  a  jet  of  air.  and  that  in  a  few  minutes 
Ice  formed  In  the  hose  or  In  the  constricted  passages  of  the 
lines  or  machines  and  cut  off  the  pressure,  with  the  result 
thai  considerable  time'  was  lost  daily.  As  a  remedy,  a  pipe 
coil  that  had  been  used  for  heating  was  connected  to  the 
line  and  a  fire  built  on  top  of  it.  Although  the  air  passing 
through  this  coil  was  raised  to  a  high  temperature,  after  it 
had  passed  through  fifty  feet  of  the  hose  it  would  freeze  again. 
Owing  to  the  lack  of  mechanical  care  in  the  application  of 
the  heat,  a  fire  sufficient  to  maintain  steam  in  a  10-horsepower 
boiler   was  not  able   to   deliver  warm   air   to   the   machine; 
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Apparatus  for  injecting  Alcohol  into  Air  Lines   to   prevent  Freezing 

besides,  the  air  compressor  was  taking  air  from  inside  the 
engine  room,  where  the  worst  possible  conditions  existed 
both  as  to  the  amount  of  water  contained  in  the  air  and  the 
economy  of  compression.  Lowering  the  temperature  of  the 
intake  air  50  degrees  increased  the  amount  of  air  delivered 
to  the  pipes"  about  10  per  cent. 

In  another  yard,  a  small  cast-iron  manifold  was  made  in 
which  a  steam  jacket  surrounded  the  air  passage.  "While 
the  air  passing  through  this  manifold  was  heated  success- 
fully, it  cooled  very  rapidly  after  entering  the  air  line.  By 
placing  a  steam  covering  on  the  air  hose,  warm  air  was 
delivered  to  the  machine,  but  sometimes  the  hose  was 
burned;  furthermore,  the  expense  of  maintaining  a  steam 
line  out  of  doors  to  remote  parts  of  the  yard  was  a  large 
item,  so  that  other  methods  of  heating  were  tried.  In  one 
of  these,  manifolds  were  placed  in  the  top  of  sheet-iron  pots, 
in  which  coal  fires  were  kept  burning.  For  use  inside  the 
ships,  some  manifolds  were  rigged  up  and  heated  hy  kerosene 
blow-torches  and  the  shortest  possible  hose  connection  was 
placed  between  the  heater  and  the  machine. 

Nearly  all  shipyards  have  used  alcohol  in  the  air-pipes  in 
some  way  or  another.  One  yard  places  five  gallons  of  alco- 
hol into  the  main  receiver  at  one  time.     For  a  while  there 


is  perfect   freedom   from   Ice  throughout  the  line,  but  tins 

plan    involves    the    Shutting    down    Of    the    air  compressor    foi 

iai  minutes,  and,  a1  beat,  is  not  effective  for  more  than 

an  hour.  In  some  oilier  yards,  Hie  injection  of  the  alcohol 
is  left  to  the  individual  Initiative  Of  the  machine  users 
When  a  man  becomes  impatient  limn  the  delay,  he  obt 
an  order  I'rom  his  foreman  I"  procure  the  alcohol  from  the 
storehouse;  he  then  disconnects  his  hose  and  pours  in  som< 
of  the  alcohol,  thus  relieving  the  ice  situation  for  a  short 
time. 

In  theory,  heating  the  air  is  the  best  plan,  but  in  practice 
it  involves  more  trouble  than  the  average  man  is  likely  to 
take.  The  use  of  alcohol  is  perfectly  satisfactory  from  an 
operati*,g  point  of  view,  but  some  convenient  and  economical 
provision  for  injecting  it  into  the  pipes  should  be  provided 
The  objection  may  be  raised  that  the  mixture  of  alcohol  and 
air  may  form  an  explosive  compound;  but  this  mixture  is 
made  every  day  and  we  do  not  hear  of  any  explosions  re 
suiting.  It  certainly  will  not  increase  this  danger  to  pro 
vide  means  of  feeding  the  alcohol  regularly  into  the  air 
line  instead  of  pouring  in  an  excessive  quantity  and  then 
doing  without  it  for  a  period. 

The  accompanying  illustration  shows  a  convenient  arrange- 
ment for  feeding  alcohol  into  the  air  line,  which  can  be  built 
at  small  expense  and  regulated  to  suit  the  demand.  A  short 
piece  of  6-inch  pipe  A,  capped  on  each  end  to  make  a  reser 
voir,  is  fastened  to  a  wooden  horse  B  by  a  strap  C;  the 
reservoir  is  filled  through  a  valve  D  on  the  top  of  the  cap. 
A  small  pipe  at  the  bottom  is  provided  with  a  needle-valve 
E  to  regulate  the  feed;  the  valves  sold  for  gasoline  torches 
are  suitable  for  this  purpose.  As  it  is  necessary  to  know 
how  fast  the  alcohol  is  feeding,  means  must  be  provided  to 
observe  the  flow.  A  glass  like  that  used  in  a  sight-feed 
lubricator  may  be  employed,  but  as  this  is  likely  to  be  broken 
a. better  method  is  to  use  a  petcock  F  as  indicated.  When 
this  petcock  F  is  opened,  the  drip  may  be  observed  and 
adjusted;  then,  when  it  is  closed,  the  alcohol  will  flow  off 
at  one  side  through  the  feed-pipe  G.  By  using  a  number 
of  these  feeders  near  the  terminals  of  the  branch  lines,  in- 
stead of  one  large  feeder  on  the  main  line,  some  advantages 
are  gained.  If  this  feeder  is  made  of  1/8-inch  flexible  copper 
pipe,  the  connections  may  be  made  at  any  troublesome  point 
without  exact  pipe  fitting,  and  slight  disarrangements  will 
not  break  the  pipe.  In  the  feeder  shown,  an  extra  petcock  E 
is  provided,  which  may  be  opened  when  adjusting  the  drip 
valve  to  relieve  any  air  pressure  that  may  accumulate  from 
the  leaking  of  the  shut-off  valve  J;  otherwise,  the  unbal- 
anced air  pressure  may  cause  the  alcohol  to  drip  faster 
while  it  is  being  adjusted  than  it  will  when  the  valve  is 
closed.  The  small  pipe  K  is  necessary  to  maintain  the 
pressure  in  the  reservoir  and  to  admit  the  air  above  the 
alcohol. 

When  it  is  considered  that  under  bad  conditions  the  ma- 
chine operators  may  often  waste  from  50  to  75  per  cent  of 
their  time  because  of  frozen  machines,  it  will  be  apparent 
that  almost  any  reasonable  expense  or  trouble  that  may  he 
taken  will  be  an  economical  measure  if  it  removes  the  diffi- 
culty. The  required  amount  of  alcohol  is  best  determined 
by  test,  gradually  shutting  down  the  feed  to  the  minimum 
necessary  to  prevent  freezing.  It  may  be  calculated  by  con- 
sidering the  capacity  of  the  compressor  and  the  degree  of 
humidity,  and  then  allowing  about  25  per  cent  of  alcohol 
for  the  water  content.  Any  kind  of  alcohol  may  be  used. 
Some  other  anti-freezing  chemicals  might  be  employed,  but 
most  of  those  that  are  effective  have  some  objection  to  their 
use.  Any  oily  substance  is  injurious  to  the  rubber  hose. 
Alcohol  also  is  injurious,  but  as  it  is  used  only  during  the 
most  severe  weather  and  quickly  evaporates,  this  objection  is 
not  of  much  practical  consequence. 
*     *     * 

A  locomotive  was  recently  used  to  furnish  steam  to  tempo- 
rary steam  pipes  in  a  recently  constructed  Army  Hospital, 
and  this  served  efficiently  in  an  emergency  heating  plant  so 
that  1200  patients  were  comfortably  quartered. 
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ORANKPIN   TURNING  DEVICE 

The  crankpin  turning  device  shown  in  Fig.  1  is  designed 
to  fit  the  spindles  of  a  wheel  quartering  machine  so  that 
worn  crankpins  of  locomotive  driving  wheels  may  be  trued 


that  holds  tool-holder  /•'  is  split  so  that  clamp  holts  Q  will 
grip  it  rigidly.  Tool-holders  /'  either  14  or  21  inches  in 
length  are  used,  depending  on  the  length  of  crankpin  to  be 
turned.  The  tool  slot  In  F  is  made  at  an  angle  in  order  to 
bring  the  tool  up  close  to  the  fillet  or  shoulder.  One  1/2-inch 
set-screw  holds  the  tool  in  place.  The  end  of  screw  C  it 
made  square  so  that  it  can  be  easily  adjusted  with  a  wrench 
All  parts  of  the  tool  are  made  of  steel  and  are  accurate 
machined. 

Fig.  2  shows  the  wheel  quartering  machine  with  the  work 
and   crankpin   turning  device  in   place.  M.  K 


Fig.   1.     Crankpin  Turning  Device 

while  in  place  without  the  necessity  of  pressing  them  out 
and  turning  in  a  lathe  or  truing  them  by  filing.  With  the 
device  shown,  the  turning  of  these  pins  can  be  quickly  and 
accurately  accomplished  on  the  ordinary  wheel  quartering 
machine,  such  as  nearly  all  locomotive  construction  shops 
are  equipped   with.     The  wheel   quartering  device  which   is 


MAGNET  FOR  CLEANING  CHIPS  FROM 
HOLES 

Many  uses  have  been  found  in  the  modern  machine  shop 
for  electricity  and  new  applications  are  continually  being 
made.  One  of  the  latest  uses  is  the  magnetizing  of  devices 
for  cleaning  out  holes  in  planer  platens,  T-slots,  jigs,  etc.. 
where  the  dust  raised  by  compressed  air  is  objectionable  or 
a  menace  to  the  health.  The  accompanying  illustration 
shows  a  tool  for  removing  chips,  etc.     It  consists  of  a  core 

A.  of  No.  24  B.  &  S.  gage  annealed  iron  wires,  which  should 
be  as  straight  as  possible  so  as  to  make  a  compact  bundle 
of  the  given  diameter.     This  core  is  magnetized  by  the  coil 

B.  which  consists  of  five  layers  of  No.  22  B.  &  S.  gage  double- 
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Fig.    2.     Wheel    Quartering   Machine 

ordinarily  used  for  boring  crankpin  holes  in  mounted  loco- 
motive driving  wheels  is  so  designed  that  the  holes  can  be 
accurately  bored  to  size  and  properly  quartered  in  one 
operation. 

It  is  evident  that  in  simply  fitting  the  spindles  of  this 
machine  with  holders  for  turning  tools,  in  place  of  the  regu- 
lar boring-bars,  corresponding  accuracy  will  be  obtained  in 
the  turning  operation.  Part  A  fits  into  the  spindles  of  the 
wheel  quartering  machine;  the  opposite  end  is  rectangular 
in  shape.  5%  inches  wide,  6  inches  long,  and  4V2  inches 
thick.  This  is  slotted  out  1%  by  3%  inches  to  receive  tool- 
post  B,  which  is  adjusted  by  moving  it  in  or  out  to  suit  the 
diameter  of  the  crankpin  by  means  of  screw  C.  When  an 
extra  large  pin  is  being  turned,  the  plate  D  can  be  placed  on 
the  opposite  side  at  E,  which  throws  the  toolpost  B  farther 
out  from  the  center  of  the  spindle.  Both  ends  of  the  rectangu- 
lar portion  of  A  are  tapped  for  %-inch  cap-screws  to  allow 
plate  D  to  be  fastened  in  the  required  position.  Five  set- 
screws,  as  shown,  keep  the  toolpost  from  moving,  but  gen- 
erally only   three  are  required   in   actual   use.     The  part    />' 


with    Crankpin    Turning   Device    In   Place 

cotton-covered  magnet  wire.  The  paper  covering  C  for  both 
the  coil  and  its  core  should  be  wound  with  black  cotton 
thread  and  covered  with  shellac.  Fiber  washers  D.  bored 
small  enough  to  press  onto  the  core,  make  a  sort  of  spool 
for  the  magnet  wire,  which  should  be  carefully  wound  to 
make  a  neat  job.  The  core  is  then  pressed  into  the  handle 
E  about  an  inch.  This  handle  contains  the  wires  F.  which 
can  be  of  the  same  size  wire  as  the  core.  The  wires  enter 
the  coil  through  two  small  holes  drilled  through  the  handle 
and  two  corresponding  holes  drilled  in  the  fiber  washer.     A 
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push  button  0  is  provided  bo  thai  the  circuit  la  complete 
only  uiicii  the  button  is  held  down;  a  button  aultable  tor 
this  purpose  can  i>e  obtained  at  any  electrical  stoic  tor  a  te* 
cents,  The  tool  may  be  operated  by  tour  dry  cells,  whloh 
i  ait  be  mounted  In  a  box  convenient  to  the  machine  on  which 
the  tool  is  to  be  used  and  connection  made  from  the  i>ox  to 

tlio  tool  Willi  common  lamp  COrd.  A.U  that  is  necessary  in 
operating  the  tool  is  to  bring  the  point  of  the  core  In  con 
tact  with  the  chipa  and  press  on  the  button,  when  the  chips 
gather  on  the  end  o\'  the  magnet;  they  are  released  when 
the  contact  is  broken  by  releasing  the  pressure  on  the 
button. 

Jackson.  Mich  Richard  Gihhs 


JIGS  FOR  MACHINING  A  ROLLER 

SHIFTER 

This  article  describes  the  construction  and  operation  of 
two  interesting  jigs  designed  for  use  in  machining  the 
roller  shifter  shown  in  the  illustration  at  the  upper  left-hand 


in    V  hlock    0    where   1 1,   is   held    hy    screw   J.     Clamp    washer    // 

Is  then  forced  down  bj  the  out  'in  siud  i:  so  thai  the  flat 
mrface  of  A  Is  securely  held  agalnsl  K.  V-block  0  is  made 
so  narrow  that  ii  cannot  Interfere  with  this  operation,  Bush 
//  and  /  are  imw  pushed  agalnsl  the  boss  of  A  and  se 
cured  In  that  position  by  screws  31  and  A',  respectively.  As 
the  pressure  of  the  hand  in  bringing  these  bushings  against 
i  Is  not  oearlj  sufficient  to  bend  the  latter,  and  as  the 
fastened  bushings  securely  hold  the  shifter  in  the  correct 
position  while  drilling,  it  is  clear  that  every  piece  will  be 
drilled  accurately. 

The  second  operation  is  the  milling  of  both  sides  of  the 
flat,  U-shaped  part  of  A  as  indicated  by  dotted  finishing  lines 
F  shown  in  the  view  of  the  shifter  in  the  left-hand  corner  of 
Fig.  1.  This  is  done  with  the  jig  shown  in  Fig.  2.  The  base  H 
of  this  jig  is  made  of  cast  iron  and  has  two  long  projections  ./ 
and  C,  the  latter  being  reinforced  by  two  ribs  0.  Projection 
C  is  also  provided  with  a  round  finished  and  hardened  steel 
pin  D  extending  equal  distances  beyond  the  sides  of  C. 
Hardened  adjusting  screws  K  are  screwed  into  each  side  of 
hoss  J  and  may  be  secured  by  a  lock-nut  as  shown.     In  line 
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Fig.    1.     Roller   Shifter  and  Jig   for   drilling  it 

corner  of  Fig.  1.  The  first  operation  is  the  drilling  of  the 
hole  A.  It  is  essential  that  this  hole  be  not  only  in  the  exact 
center  of  the  boss  but  that  it  be  at  right  angles  to  the  flat 
U-shaped  part  of  the  shifter  as  well.  Special  care  is  re- 
quired in  drilling  this  hole,  as  it  must  be  accomplished  in 
such  a  way  as  to  avoid  any  possibility  of  the  work  bending 
under  the  pressure  exerted  by  the  drill,  as  the  casting,  in  that 
case,  would  subsequently  spring  back  and  fail  to  give  the 
desired  result. 

The  jig  for  performing  this  operation  is  shown  in  Fig.  1. 
It  consists  of  a  cast-iron  base  B,  on  which  two  bosses  L  and 
K  are  cast.  The  latter  is  provided  with  a  screw  E  and  a  large 
washer  D.  The  washer  is  constantly  pressed  upward  against 
the  nut  on  E  by  a  spring  F.  A  bracket  0.  securely  fastened 
to  B  as  shown,  serves  to  hold  a  sliding  bushing  H  which  can 
be  held  in  any  position  by  a  set-screw  M.  In  line  with  the 
center  of  this  bushing  is  another  bushing  /  which  slides 
in  base  B  and  which  may  be  held  where  desired  by  means  of 
set-screw  A7.  Boss  L  has  a  hardened  steel  V-block  G  secured 
to  it  by  machine  screws  and  dowel-pins.  In  line  with  the 
center  of  this  V-block  as  well  as  with  bushing  I  is  the  fasten- 
ing screw  J  provided  in  bracket  C.  The  U-shaped  part  of 
shifter  A  is  laid  upon  boss  K  and  its  boss  is  located  properly 


Fig.    2.     Jig    for    milling    Roller    Shifter 

with  these  screws  are  clamping  screws  G,  provided  in  steel 
arms  E.  Arms  E  swing  about  screws  F,  but  a  nose  W  resting 
on  base  B  insures  the  coincidence  of  screws  G  and  K  after 
arms  E  are  swung  in.  A  two-armed  steel  bracket  H  is  held 
to  the  flat  top  of  J  by  screw  L.  Each  of  its  arms  is  equipped 
with  a  hardened  clamping  screw  M  the  latter  having  a  loose 
pressure  washer  at  the  end  as  shown.  Lugs  N  assure  the 
placing  of  the  jig  on  the  milling  machine  table  at  right 
angles  to  pin  D. 

To  use  the  jig,  arms  E  are  swung  out  and  a  shifter  is 
slipped  on  each  side  of  pin  D  and  pushed  on  until  their  sides 
rest  against  screws  K.  .  The  latter  are  so  adjusted  that  the 
center  line  of  the  unfinished  oval  arm  of  A  coincides  with 
the  centers  of  gages  I.  Arms  E  are  then  swung  back  and 
screws  G  are  tightened.  As  screws  G  are  now  exactly  in  line 
with  the  screws  K,  there  is  no  bending  moment  and  conse- 
quently no  strain  or  tension  exerted  which  would  cause  A 
to  spring  back  after  being  milled.  Screws  M  are  screwed 
down  lightly  to  prevent  any  chattering.  Four  cutters  prop- 
erly set  and  adjusted  according  to  hardened  steel  gages  I 
will  finish  two  shifters  in  one  cut.  The  jig  is  absolutely 
reliable  and  works  very  quickly  and  accurately. 

West  Reading,  Pa.  Christian  F.  Meyer 
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INDICATOR  FOR  GAGING  SHELLS 

The  accompanying  illustration  shows  an  indicator  designed 
hy  the  writer  for  determining  the  outside  diameter  of  the 
heads  and  bases  of  trench  mortar  shells.  It  performs  the 
same  function  as  a  micrometer,  inasmuch  as  it  shows  the 
operator  of  a  machine  just  how  near  to  either  the  maximum 
or  minimum  limit  his  work  is  being  machined;  but  it  has  the 
advantage  of  being  much  more  rapid  in  its  operation.  A 
movement  of  0.001  inch  on  the  anvil  is  increased  to  %  inch 
at  the  end  of  the  indicating  needle. 

A  single  iron  casting  forms  the  base  A  and  mechanism  case 
B.  The  pieces  G  and  D  are  hardened  slides  for  the  work  to 
rest  on.  E  is  a  hardened  and  ground  steel  plunger,  tapped 
at  one  end  to  take  the  adjustable  anvil  F  which  is  locked  in 
place  by  nut  O.  This  plunger  has  a  ground  V-groove  In  which 
plug  H  terminates.  The  plug  is  adjusted  in  the  groove  so 
that  needle  /  will  be  held  at  the  center  of  the  scale;  the  plug 
is  then  loosened  to  permit  0.0015  inch  movement  of  the 
plunger  or  9/16  inch  movement  of  the  needle  and  locked  in 
place  by  a  set-screw. 
The  lever  J  is 
mounted  on  pivot 
bearings  and  bears 
against  plunger  E, 
being  held  in  con- 
tact by  collar  K 
and  spring  L.  From 
the  point  where  J 
bears  on  plunger  E 
to  the  center  of  the 
pivot  bearing  it  is 
14  inch  and  from 
the  center  of  this 
bearing  to  the  end 
that  bears  on  indi- 
cating needle  /  it  is 
3  inches,  thus  giv- 
ing a  movement  of 
12  to  1.  The  indi- 
cating needle  /  is 
mounted  on  hard- 
ened pivot  bearings 
and  is  counter- 
weighted.  From  the 
point  where  lever  J 
makes  contact  with 
this  needle  to  the 
center  of  the  bear- 
ing it  is  yA  inch 
and  from  the  center 
of  the  bearing  to 
the  point  of  the  needle  it  is  7%  inches,  giving  a  movement  of 
31  to  1  or  a  ratio  of  372  to  1  between  the  anvil  and  the  needle 
point.  M  is  a  light  spring  which  holds  the  needle  and  the 
lever  together.  N  is  a  steel  plate  which  carries  the  scale  and 
which  is  prick-punched  to  form  the  upper'  bearing  for  the 
lever  pivot.  This  fits  snugly  in  the  base  and  is  firmly  doweled 
and  screwed  in  place.  The  scale  is  calibrated  with  standard 
plug  gages  after  the  indicator  is  assembled.  The  small  steel 
piece  O  forms  the  upper  bearing  of  the  needle  pivot  P.  Q 
is  a  plate  covering  all  the  mechanism  and  having  only  a  3/16 
inch  opening  between  it  and  plate  N  through  which  the 
needle  projects.  The  lower  ends  of  both  pivots  are  seated  in 
headless  set-screws  R,  which  are  locked  in  place  by  set- 
screws  g,  set  in  at  right  angles  to  them. 

Two  of  these  indicators  were  made  up.  and  they  gave  such 
good  results  that  all  the  machines  on  this  operation  have 
been  equipped  with  them.  With  a  slight  change  in  the 
mechanism  case,  and  the  addition  of  a  diamond  point  and 
spring  lever  to  hold  the  point  away  from  the  work,  this 
indicator  may  be  readily  adapted  to  gaging  work  on  a  lathe 
or  grinder  while  the  work  is  in  motion. 

Flint,  Mich.  T.  L.  Stalker 
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Indicator   for  gaging  Outside  Diameter  of   Trench  Mortar   Shells 


HOT  TINNING  OF  IRON  AND  STEEL 

Tinning  is  like  plating,  inasmuch  as  the  surface  ol  th< 
iron  or  the  steel  to  be  tinned  must  be  free  from  oxide  Th< 
slightest  particle  of  scale  or  rust  on  the  surface  will  pre 
vent  the  tin  from  adhering  to  this  particular  spot.  To  re 
the  rust  and  scale  from  the  surface  of  the  iron  oi 
steel  to  be  tinned,  pickling  must  be  resorted  to.  The  piekb 
that  is  the  most  satisfactory  and  the  cheapest  is  ol 
vitriol  (sulphuric  acid).  This  is  used  in  the  proportion  of 
nine  parts  of  water  and  one  part  of  acid  and  makes  what 
is  known  as  a  dilute  acid  of  pickle.  Strong  sulphuric  acid 
will  not  act  upon  iron  at  all,  and  it  Is  carried  in  iron  tank 
cars.  As  soon  as  water  is  added,  however,  it  will  attack  it 
The  proportion  of  nine  parts  of  water  to  one  part  of  acid 
has  been  found  excellent  lor  ordinary  pickling. 

The  articles  to  be  pickled  should  be  free  from  grease  or 
oil  for  the  reason  that  the  acid  will  not  attack  a  greasy 
surface.  Grease  may  he  removed  by  tumbling  in  sawdust 
cleaning  in  benzine,  or  in  a  hot  potash  or  lye  solution,  de- 
pending upon  the 
kind  ol"  goods.  Some 
g  o  o  d  s  or  i 
which  are  clean 
can  he  pickled  di- 
rectly. All  work 
should  be  pickled. 
no  matter  whether 
it  may  look  clean 
or  not.  A  bright 
surface  may  have 
a  bright  appear 
ance,  but  still  have 
a  film  of  rust  on  it 
that  will  prevent 
the  adherence  of 
the  tin.  In  this 
case,  however,  only 
a  very  short  pick- 
ling is  required 
The  pickle  is  made 
up  by  adding  sul- 
phuric acid  to  the 
water.  If  water  is 
added     to     the     BUl- 

p  h  u  r  1  c    acid    so 
much    heat   will    be 
generated   that   the 
water  with  some  of 
the     acid     will     be 
thrown    out    of    the 
vessel  in  which  it  is 
placed  on  account  of  the  boiling  which  will  follow.     Alw 
pour  the  acid  into  the  water  and  stir  while  it  is  being  poured 
Heat  is  generated,  of  course,  but  this  will  not  do  any  harm 
The  pickle  works  more  rapidly,  when  it  is  warm,  and   when 
a  pickle  is  desired  that  will  work  quickly  and   to  the   best 
advantage,  means  should  be  had  for  heating  it    up      A 
of  lead  pipe,  through  which  steam  can  be  passed,  is  the 
method  of  heating  the  pickle.     A  temperature  of   from 
to  150  degrees  F.   is  suitable.     The  pickle  may  be  held   in   a 
stone  crock  if  a  small  quantity  is  used,  but   in  large  quan 
tities  a  lead-lined  tank  is  better,  although  an  unllned  wo 
tank  may  be  used.     The  lead   lining  is  preferable,  how. 
The  lead  should  be  thick  enough  to  guard  against   pun.  I 
should  articles  drop  into  the  rank,  and  the  Beams  should  be 
burned   together   and   not   soldered,   as   solder   soon    becomes 
eaten  away  by  the  acid. 

The  pickling  of  the  iron  or  steel  articles  is  effected  by  Im- 
mersing them  in  the  acid.  The  pickle  removes  the  scale  or 
rust  and  only  slightly  attacks  the  iron  or  steel  base.  The 
length  of  time  required  for  the  pickling  depends  upon  the 
amount  of  rust  or  scale  present.  If  there  is  only  a  little 
rust,   the  pickling  may   take  but   five  or  ten   minutes,   but   if 
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scale  la  present,  m  longer  time  la  required)  aa  it  does  not 
diss-  When  the  scale  baa  been  removed,  which 

can  be  ascertained  by  Inspecting  the  articles,  they  should 
be  removed  From  the  pickle  so  that  no  further  action  will 
lake  piaco  to  roughen  or  pit  the  surface  of  the  Iron  or  steel. 
To  prevent  the  articles  from  rusting  again  before  tinning, 

in  case  it  cannot  he  done  Immediately,  they, should  he  nnnl 
thoroughly  in  COld  water  to  remove  the  acid  which  adheres 
to   them,   and    then,    without   drying,    immersed    in   a  solution 

Of  sal  soda  made  by  dissolving  one  pound  of  sal-soda  in  a 
gallon  Of  Water,  [f  the  articles  are  kept  immersed  in  this, 
they  will  remain  almost  Indefinitely  without  further  rusting, 
but  if  they  are  allowed  to  dry  after  pickling  and  rinsing, 
rusting  will  immediately  follow.  It  will  also  follow  if  hot 
water  is  used  for  rinsing,  as  it  will  dry  off  from  the  surface 
almost  immediately,  leaving  a  dry  surface.  Dry  surfaces, 
of  course,  always  rust  if  the  metal  is  chemically  clean. 
Liverpool,  England  Mahk  Mkkkiutii 


WEDGE  CHUCK  FOR  4.5-INCH  HIGH- 
EXPLOSIVE  SHELLS 

The  chuck  shown  in  the  accompanying  illustration  was 
designed  for  holding  4.5-inch  high-explosive  shells,  and  its 
use  resulted  in  an  increased  production  by  a  large  concern 
having  a  contract  for  this  size  shell.  The  opening  and  closing 
of  the  chuck  jaws  can  be  accomplished  very  quickly,  and  it  is 
this  feature  which  makes  it  particularly  adapted  for  this  type 
of  work.  To  close  the  jaws  upon  the  work,  it  is  only  neces- 
sary to  give  the  wedge  D  a  light  blow  with  a  hammer  at 
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Wedge     Chuck    for    4.5-inch    High-explosive     Shells 

point  I.  To  release  the  jaws,  a  light  blow  is  given  the  wedge 
at  point  m.  The  chuck  can  be  installed  with  little  expense 
and  will  be  found  satisfactory  when  it  is  not  convenient  to 
use  air-chucks,  and  the  cost  of  upkeep  is  almost  negligible. 

It  is  composed  of  the  main  body  A,  having  a  flange  which 
allows  it  to  be  fastened  to  a  faceplate.  The  faceplate  should 
be  counterbored  to  receive  the  boss  at  H  so  that  perfect  align- 
ment may  always  be  insured.  The  collet  B  is  split  with  a 
1/8-inch  saw  into  three  pieces,  which  are  kept  in  the  ex- 
panded position  by  the  two  piston  rings  E.  The  collet  is 
actuated  by  the  sliding  block  C,  which  has  a  rectangular 
taper  slot  cored  in  it  to  receive  the  wedge  D.  The  wedge 
has  given  the  best  service  when  made  of  a  cheap  grade  of 
tool  steel,  having  the  ends  hardened  and  drawn  to  a  blue 
color.  This  type  of  chuck  requires  a  steadyrest  F  which 
makes  it  very  rigid.  Where  the  lathe  has  a  quick  change 
from  high  to  low  speed,  the  chuck  can  be  controlled  while 
running  without  stopping  the  spindle,  and  piece-workers 
soon  learn  to  take  advantage  of  this  feature. 

Medicine  Hat,  Alberta,  Canada  John  Homewood 


PNEUMATIC  TOOL  SET 

The    shank    of   the    special    two-piece    pneumatic    tool    set 
shown  at  B  in  the  illustration  was  designed  to  overcome  the 


y 


I        /      N> 


\ 


RETAINER  SPRING 


Machinery 


Two-piece  Pneumatic  Tool  Set 

constant  breakage  at  F  of  pneumatic  hammer  sets  of  the 
common  single-piece  construction,  such  as  shown  at  A.  Al 
though  the  cost  of  production  is  slightly  greater  than  that 
of  the  solid  type  of  tool,  its  construction  is  warranted,  since 
the  advantages  derived  from  better  construction  permit 
greater  speed  in  setting  down  rivets  and  staybolts,  and  in 
belling  flues,  which  amounts  to  a  saving  of  50  per  cent  in 
time.  This  tool  also  effected  a  considerable  saving  in  tool 
steel,  as  breakage  was  reduced  to  a  minimum. 

The  shank  C  and  body  E  are  made  of  bit  steel  of  about 
0.70  per  cent  carbon  content,  and  are  water-hardened  and 
tempered  in  oil,  the  section  at  groove  G,  in  which  the  retain- 
ing spring  D  fits,  being  slightly  softer  than  the  rest  of  the 
body.  One  end  of  the  3/16-inch  diameter  retainer  spring  D 
is  snapped  onto  the  hammer  body,  and  the  other  end  into 
groove  G,  which  enables  the  tool  to  be  shifted  around  with- 
out dropping  off. 

Los  Angeles,  Cal.  E.  Doyle  and  A.  Rethey 


JIG  FOR  DRILLING  A  NOZZLE 

Recently  it  was  necessary  to  make  a  jig  for  drilling  the 
nozzle  shown  in  Pig.  1,  which  has  three  outlets.  The  outlet 
A  on  the  top  is  1/2  inch  in  diameter  and  the  two  outlets  B 
on  the  sides  are  3/16  inch  in  diameter  and  located  at  an 
angle  of  62  degrees  with  the  center  line.  The  inlet  C  is 
tapped  to  receive  a  1/2-inch  pipe.  The  first  operation  is  to 
drill  the  center  outlet  A  and  then  drill  and  tap  the  inlet  C. 
This  is  done  on  a  turret  lathe  having  a  two-jaw  revolving 
chuck  which  enables  the  operator  to  change  the  position  of 
the  work  without  actually  removing  it  from  the  chuck.  Then 
the  oulets  B  on  the  sides  are  drilled,  this  operation  »being 
done  in  the  jig  shown  in  Fig.  2.  As  it  requires  but  little 
more  material,  work,  and  time  to  make  a  jig  that  will  hold 
two  or  more  of  the  pieces  to  be  operated  on  than  to  make  a 
jig  that  will  hold  only  one,  this  jig  was  made  to  hold  two 
nozzles.     The  work   is   done   on   a  23-inch   drilling  machine 
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Fig.   1.     Nozzle  in  which  Holes  were  to  be  drilled 
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Fig.    2.     Jig  for   drilling   Holes   in   Nozzle 

with  a  double  drill  attachment,  the  work  being  drilled  from 
both  sides  of  the  jig. 

After  the  jig  casting  was  milled  and  shaped  to  dimensions, 
it  was  plugged;  in  other  words,  a  plate  was  made  to  fit  one 
side  and  then  a  center  line  or  axis  was  found,  as  shown. 
When  this  axis  was  found,  the  casting  was  laid  on  a  faceplate 
and  screwed  to  the  dividing  head  of  a  universal  milling  ma- 
chine, the  actual  center  line  or  axis  being  indicated  so  as 
to  be  perfectly  central  with  the  dividing  head.  The  casting 
was  then  squared  and  aligned  with  the  milling  machine  and 
the  index  was  set.  After  hole  C  was  bored,  the  dividing 
head  was  brought  into  position  for  boring  hole  D,  which 
is  at  an  angle  of  90  degrees  plus  28  degrees  with  the  axis  of 
the  first  hole  C.  When  this  hole  D  was  bored,  the  jig  was 
turned  through  an  angle  of  62  degrees  into  position  for  bor- 
ing hole  E,  and  after  this  was  bored  the  jig  was  turned 
through  another  angle  of  62  degrees  and  hole  F  was  bored. 
The  table  was  then  lowered  and  the  holes  in  the  other  end 
of  the  jig,  which  are  spaced  in  the  same  manner,  were  bored. 
The  holes  G  for  the  clamping  and  centering  fork  were  then 
drilled  on  a  drilling  machine.  To  hold  the  work  securely,  a 
small  lug  projects  from  the  jig,  which  fits  into  the  tapped 
end  of  the  nozzle  at  C.  The  other  end  of  the  nozzle  is  held 
by  a  pin  at  E,  which  has  a  shoulder  and  is  clamped  by  means 
of  a  hand-nut  and  plate. 

St.  Louis,  Mo.  Thomas  I.  Krauska 


TOOL  FOR  FACING  ENDS   OF  BOSSES  ON 
AIRPLANE  ENGINE  CONNECTING-RODS 

In  the  accompanying  illustration  is  shown  a  type  of  facing 
tool  that  is  being  extensively  used  in  the  shops  of  a  large 
company  manufacturing  airplane  motors.  This  particu- 
lar tool  is  designed  for  facing  bosses  on  the  wrist-pin  end 
of  airplane  engine  connecting-rods.  It  is  of  simple  construc- 
tion, and  when  accurately  machined  gives  dependable  service. 
It  consists  of  a  soft  steel  body  A  having  a  taper  shank  which 
fits    the    drilling    machine    spindle.      There    are    three    slots 
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milled  in   the  body  A   at  points  Ji,   0,  ami   h  to  re 
high-speed  steel  blades.     These  blades  are  held   in   place   by 
meant  of  a   key   milled  on   their  Bides,   which    fits  snugly 
in  the  keyways  in  slots  Ji,  0,  and   I).      This  method  of  bold 
ing    the    cutters    eliminates    the    necessity    of    using    s< !1 
which    work   loose  ami   cause  considerable   trouble.     The   ad 
justablc  nuts  E  and   F  locate  the  blades,  and  adjustable 
(J  and  //  act  as  a  stop  for  governing  the 
end  .of  the  body  at  /  is  hardened  and  ground  an 
a  pilot. 

New  Brunswick,  X.  J.  C.   H    In  HOLER 


FINISHING  PLUG  GAGES 

In  making  plug  gages,  and  even  thread  gages,  low-carbon 
steel  is  now  very  commonly  used,  the  stock  being  machined 
.for  grinding  and  the  threads  rough-cut  previous  to  the  stock 
being  carburized.  In  many  cases  only  the  handles  of  such 
gages  are  made  of  this  cheaper  material  which  for  this 
purpose  requires  no  hardening.  When  this  cheaper  metal  is 
used  for  the  handles,  the  work  may  be  darkened  by  the 
regular  heat-treating  process  to  remove  the  contrast  of  the 
two  grades  of  material.  This  finish  is  not  to  misrepresent 
the  quality  of  the  metal  but  to  give  the  work  an  appearance 
of  uniformity  and  good  workmanship.  The  smooth  part  of 
the  knurled  handle  should  be  brightened  by  the  use  of  emery 
cloth  after  treating.  Recently  the  writer  inspected  $40,000 
worth  of  new  gages  that  were  remarkably  accurate,  but  had 
a  crude  appearance,  largely  because  of  the  failure  to  darken 
the  low-carbon  steel.     The  contrast  between  the  bright  and 
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Holding  Punch  in  Alignment  when  lettering  Bound  Work 

the  dark  surfaces  of  the  soft  and  hardened  metal  seemed  to 
be  continually  calling  attention  to  the  cheaper  material  is 
the  handles. 

Knurling  in  all  cases  will  have  a  more  clear-cut  appear- 
ance on  gage  handles  if  the  smooth  part  at  the  end  is  turned 
slightly  smaller  than  the  knurled  diameter,  as  for  example, 
the  thimble  of  micrometer  calipers.  Another  important  fea- 
ture as  regards  the  appearance  of  plug  gages  is  the  letter- 
ing. One  of  the  most  common  complaints  seems  to  be  the 
failure  on  the  part  of  some  firms  to  provide  good  and  com 
plete  sets  of  letters  and  figures,  and  to  see  that  these  are 
well  taken  care  of.  In  one  Eastern  tool  shop,  only  the  em- 
ployes who  are  specially  experienced  do  the  stamping.  No 
experimenting  is  permitted  on  the  gages;  the  new  men  prac- 
tice on  scrap  material.  Each  of  the  workmen  is  provided 
with  the  necessary  sets  of  letters  and  figures,  and  is  respon- 
sible for  their  proper  care.  For  words  and  phrases,  such  as 
"go,"  "not  go,"  "master."  or  name  of  firm,  special  punches 
are  provided.  To  use  a  punch  for  each  letter  makes  it  diffi- 
cult to  keep  each  letter  in  alignment,  and  better  and  quicker 
work  is  done  with  a  special  punch. 

The  arrangement  shown  in  the  accompanying  illustration 
keeps  the  punch  in  alignment  with  the  axis  of  a  round  piece 
of  metal  that  is  to  be  lettered.  The  punch  A  is  a  snug  fit 
In  the  holder  />*.  which  rests  on  the  work  C.     The  V-block  D 
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may  lie  of  hard  brass      Prom  a  business  standpoint,  i<>  spend 
hours  lapping  the  various  pans  of  gages  to  a  high  d< 
of  accuracy,  ami   then  pay  scant  attention   in  those  points 
that  make  for  real  finish  is  an  unwise  procedure 
New  Jfork  city  i-:.  j,  Hiqqins 


SPRING  FORMING-TOOL  HOLDER 

The  forming-tool  holder  shown  in  the  accompanying  illus- 
tration may  be  used  in  an  engine  lathe,  Bcrew  machine,  or 

any  machine  where  wide  forming  tools  are  used.  It  is  cspe 
eially  designed  to  eliminate  all  Chatter,  and  can  he  made 
an\  size  to  meet  requirements.  The  part  I  is  made  of  tool 
steel,  and  is  hardened  and  drawn  to  a  spring  temper.  The 
bottom  of  this  piece  is  ground  to  a  good  surface  where  it 
hears  on  the  east  iron  hase  /.'.  The  clamp  C  which  holds 
the  forming  tool  D  is  ground  on  both  edges  where  it  comes 
in  contact  with  the  part  l  and  forming  tool  D.  This  clamp 
is  rigid  and  has  great  holding  power,  as  there  is  no  spring 
tension  to  be  overcome  by  screws  /;.  When  the  tool  is  made 
secure  in  the  cross-slide  and  the  tongues  F  are  well  fitted, 
the  forming  tool  can  be  easily  and  accurately  brought  into 
line  with  the  work  by  loosening  nuts  0  and  setting  the  tool  D 
with  set-screws  //.  The  hold-down  bolts  1  are  made  of  cold- 
rolled  steel  and  threaded  on  both  ends;  the  heads  J,  made 
to  fit  in  the  T-slots  of  the  cross-slide,  are  screwed  to  the 
bottom  ends  of  the  bolts,  after  which  the  bolts  are  peened 
over  to  hold  them  in  place.  This  method  of  making  the 
bolts  is  much  cheaper  and  almost  as  strong  as  if  they  were 
turned  down  from  one  solid  piece.  The  tongues  F  are  se- 
cured by  screws  A'.  The  studs  L  are  made  of  cold-rolled  steel. 
A  hardened  and  ground  bushing  M  is  a  drive  fit  in  B  and  a 
wringing  fit  in  part  A;  this  eliminates  all  shearing  strain 
on  the  bolts  while  the  tool  is  being  fed  into  the  work. 

The  front  clearance  of  this  tool  should  be  no  less  than  15 
degrees,  which  is  a  good  practical  angle  for  a  tool  of  this 
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Spring   Forming-tool   Holder 

kind.  This  tool  can  be  easily  ground  on  a  surface  grinder 
by  removing  part  A  from  B  and  -placing  it  on  the  mag- 
netic chuck  of  the  grinder.  The  top  surface  of  the  form- 
ing tool  can  then  be  ground  to  produce  the  sharp  cutting 
edge  that  is  required.  This  method  of  grinding  is  simple, 
and  the  accuracy  of  the  profile  is  insured.  The  saw  slot  in  A 
at  0  is  cut  after  the  other  machining  of  the  piece  is  com- 
pleted.    After  being  heated  to  a  red  heat,  the  slot  is  brought 


together,   thus  eliminating  auj    excess  spring  in    the   tool 
holding  portion  of  i  when  the  tool  li  ted  Into  the  work.    This 

tool    is  particularly  useful   for  backing  off  forming  cutter 

a  lathe,  as  sures  smoot b  cutting. 

New    Haven,   Conn.  AJDOLPH    BTABB 


CENTER    GRINDING   ATTACHMENT 

In  the  accompanying  illustration  Is  shown  a  center  grind- 
ing attachment  which  proved  very  satisfactory.     The  emery 


Center  Grinding  Attachment 

wheel  is  driven  by  a  gut  band  K  from  a  grooved  pulley  A. 
which  is  screwed  to  the  spindle  nose.  The  band  K  passes 
over  the  guide  pulleys  B  and  C  to  the  small  pulley  D;  at  the 
opposite  end  of  the  spindle  to  which  D  is  attached  is  located 
the  emery  wheel  E.  The  stem  of  the  part  T  fits  into  the 
upper  part  of  the  arm  F  and  can  be  adjusted  vertically  to 
suit  the  tension  required  by  the  gut  band.  When  the  cor- 
rect position  of  part  T  has  been  obtained,  collar  G  is  secured 
by  a  set-screw  in  such  a  position  as  to  compress  the  coil 
spring  H.  The  holder  /  is  fitted  in  the  tool-rest,  and  the 
emery  wheel  is  fed  by  means  of  the  slide-rest  across  the  coni- 
cal point  of  the  lathe  center.  The  wheel  revolves  at  a  high 
rate  of  speed  and  will  sharpen  a  lathe  center  in  a  few  minutes. 
Brooklyn,  N.  Y.  A.  J.  Cahen 


NEUTRALIZING  THE  EFFECTS  OF  COLD 
WEATHER 

Two  serious  problems  are  often  met  with  in  drafting- 
rooms  during  the  winter  time.  The  damp,  cool  air  dries  the 
ink  very  slowly,  so  that  the  draftsman  may  be  compelled 
to  waste  considerable  time  waiting;  it  is  often  so  chilly  in 
the  small  drafting-rooms  that  the  draftsman's  hands  become 
too  numb  for  good  lettering.  Of  all  the  men  in  a  plant  or 
office,  the  draftsman's,  and  especially  the  tracer's,  hands  need 
to  be  warm  if  good  work  is  to  be  done.  An  electric  fan 
equipped  with  heating  coils  turned  down  upon  the  work  will 
not  only  keep  the  hands  warm  but  dry  the  ink  when  tracing 
so  rapidly  that  in  many  cases  the  draftsman  can  turn  out 
twenty-five  per  cent  more  work. 

Port  Wayne,  Ind.  G.  G.  Stevenson 


OIL  STAINS  ON  CONCRETE  FLOORS 

Oil  stains  on  concrete  floors  may  be  removed  by  using  a 
mixture  of  1  pound  of  oxalic  acid  in  3  gallons  of  water,  with 
enough  wheat  flour  added  to  make  a  paste  that  can  be 
applied  with  a  brush.  Allow  the  application  to  remain  for 
two  days,  and  then  remove  it  with  clean  water  and  a  scrub- 
bing brush.  A  second  application  may  be  necessary  in  stub- 
born cases.  M.  E. 


FUSE  TONGS 

The  accompanying  illustration  shows  a  simple  yet  valuable 
tool  that  may  be  used  in  removing  or  replacing  fuses  such 
as   fit   into   clips.     There    is   some    danger    attendant    upon 

handling  these 
fuses,  especially 
in  damp  places 
or  when  there  is 
no  insulation  be- 
tween the  hands 
and  the  line. 
The  construction 
of  the  tool  is  so 
simple  that  a  de- 
scription  is 
hardly      n  e  c  e  s  - 
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Fuse    Tongs 


sary.      It    is    made    of   fiber,    having    two    holes    drilled    as 
shown.     After  the  holes  have  been  drilled,  the  outline  and 
then  the  slot  are  cut  with  a  band  saw,  and  the  rough  edges 
finished  off  with  a  file. 
Youngstown,  Ohio  Maurice  Clement 


LETTERING  FLAT  WORK  ON  MILLING 
MACHINE 

The  accompanying  illustration  shows  an  accurate  method 
of  lettering  on  flat  work.  The  lettering  is  done  on  a  milling 
machine,  using  the  vise  as  a  holder  for  the  work  and  the 
arbor  A,  with  a  square  hole  in  one  end,  as  a  punch-holder. 
The  punches  are  ground  to  fit  the  hole  in  the  arbor.  The 
work  rests  on  two  parallel  blocks  in  the  vise.  The  workman 
spaces  the  letters  by  using  either  the  graduations  on  the 
vise  or  the  index  dial  on  the  feed-screw,  according  to  whether 
the  lettering  is  to  be  arranged  in  a  straight  line  or  radially. 
If  it  is  arranged  radially,  the  central  letter  of  the  line  is 
made  first,  so  that  the  vise  may  swivel  to  each  side  of  the 
center,  on  a  set  radius. 

New  York  City  E.  J.   Higgins 
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Jig  for  drilling  Ring 

JIG  FOR  DRILLING  RING 

In  the  accompanying  illustration,  at  A  and  B  is  shown  a 
jig  for  use  in  drilling  the  ring  shown  at  C.  Referring  to  the 
illustration  at  B,  it  will  be  seen  that  there  are  three  plungers 
D  held  against  the  conical  point  of  wing-screw  E  by  springs  F. 
In  operation,  the  wing-screw  E  is  turned  back  until  the 
plungers  D  are  just  within  the  body  G  at  points  H.  The 
ring  C  is  then  slipped  on  and  the  wing-screw  turned  down 
until  the  plungers  D  are  forced  out  and  into  contact  with 
the  inside  surface  of  the  ring.  The  ring  is  then  drilled  on  a 
sensitive  drilling  machine. 

York,  England  John  Scott 


LUBRICATING  A  COUNTERSHAFT 

A  simple  and  effective  method  of  furnishing  proper  lubrica- 
tion for  countershafts  is  shown  in   the  accompanying  illus- 
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Utilizing    Milling    Machine    for    lettering    Flat    Work 


Method    of    Lubricating    Countershaft 

tration.  The  bearing  should  be  placed  in  a  lathe  chuck  and 
recesses  cut  as  shown.  There  should  be  one  in  the  center 
of  the  bearing,  about  1  inch  in  width,  and  one  approximately 
1/4  inch  wide  about  1/8  inch  from  each  end.  The  recesses 
should  be  slightly  less,  say  1/16  inch,  than  the  thickness 
of  the  felt  that  is  used  in  them.  The  bearing  is  drilled  and 
tapped  for  the  oil  or  grease  cups,  preferably  grease  cups 
since  they  are  less  expensive  and  more  suitable  for  this 
method  of  lubricating.  Pieces  of  felt  are  then  cut  cone- 
shaped  and  pressed  into  the  hole  of  the  cup,  which,  of  course, 
is  filled  with  oil.  The  felt  acts  as  a  wick,  and  shafts  thus 
lubricated  will  run  from  three  to  four  weeks  on  a  single 
supply  of  oil.  Felt  strips  are  also  put  into  the  recesses  at 
the  ends  of  the  bearing  to  .prevent  the  oil  from  leaking  out. 
Yonkers,  N.  Y.  Eugene  Bilgkh 


Industrial  Reconstruction 

Readjustment— Government    War    Order    Policy     Foreign  Trade     National   Reconstruc- 
tion Activities—  Method  of  Handling  Reconstruction 
Problems  in  Great  Britain 


READJUSTMENT 

BY  ALEXANDER  LUCHAKS1 

Most  business  men  who  are  familiar  with  the  extent  to 
which  the  manufacturing  industries  of  the  country  were 
dependent  on  war  orders  have  been  surprised  and  encouraged 
at  the  progress  of  stabilization  since  the  war  ended.  That 
we  must  pass  through  a  period  of  readjustment  when  peace 
came,  has  long  been  evident;  and  although  few  expected  it 
to  come  so  suddenly,  almost  every  manufacturer  has  been 
trying  to  provide  for  its  arrival. 

The  National  government  has  assumed  the  initiative  by 
arranging,  so  far  as  practicable,  for  the  gradual  discon- 
tinuance of  contracts  now  in  manufacturers'  hands,  and 
indirectly  for  those  with  machine  tool  builders,  as  nearly 
all  the  machine  tool  orders  were  placed  by  contrac- 
tors for  government  work  and  not  by  the  departments 
directly.  The  government  is  endeavoring  to  avoid  disturb- 
ing industry,  and  especially  labor,  by  sudden  cancellations 
of  war  orders,  and  this  policy  is  being  carried  out  wherever 
practicable,  so  far  as  we  can  learn,  in  spite  of  reports  to 
the  contrary.  Orders  placed  by  government  contractors 
have  been  cancelled  or  suspended,  but  without  the  sanction 
of  the  departments.  The  cancellation  of  large  amounts  of 
war  orders  mentioned  in  the  newspapers  appear  to  refer 
principally  to  the  program  for  1920,  to  orders  not  yet  placed, 
to  orders  placed  since  October  1st  last,  and  to  material  of 
which  there  is  a  large  supply  in  excess  of  requirements. 

The  policy  of  the  government,  as  officially  stated,  is  "to 
allow  labor  now  employed  on  war  materials  to  find  its 
way  back  to  former  occupations  without  much  loss  of  time, 
and  at  the  same  time  to  avoid  serious  injury  to  the  con- 
tractors who  for  months  past  have  loyally  given  their  best 
effort  to  help  the  government  supply  the  needs  of  the  army 
and  navy."  A  further  official  statement  is  that  "Orders  for 
partial  or  complete  suspensions  of  work  and  a  selection  of 
particular  contracts  to  be  affected  will  depend  not  only  on 
actual  requirements,  but  on  the  proper  distribution  of  such 
contract  alterations,  having  in  view  the  interests  of  con- 
tractors and  subcontractors,  as  well  as  labor,  material  and 
general  economic  considerations." 

To  assist  manufacturers  and  contractors  in  adjusting  with- 
out delay  their  claims  against  the  Ordnance  Department,  a 
Claims  Board  has  been  appointed  with  authority  to  pass 
on  each  contract  on  its  merits,  allowing  a  "just  and  reason- 
able compensation  by  reason  of  the  suspension  or  termina- 
tion of  a  contract  or  order."  When  an  immediate  settle- 
ment is  agreed  on  between  the  various  parties  interested 
we  are  informed  that  the  government  intends  to  pay  the 
amount  allowed  without  delay.  When  a  full  settlement  can- 
not be  agreed  upon,  the  amount  that  is  agreed  upon  will 
be  immediately  paid  and  the  remainder  left  for  the  decision 
of  the  Claims  Board.  This  Board  will  have  representatives 
in  every  ordnance  district  in  the  country,  with  authority 
to  make  or  recommend  settlements,  saving  manufacturers 
the  trouble  and  expense  of  going  to  Washington. 

I  have  talked  with  more  than  a  dozen  manufacturers  rep- 
resenting as  many  different  industries,  who  have  been  sell- 
ing their  entire  product   to  the   government,   and   not  one 
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of  them  is  disturbed  by  present  conditions.  A  typical  case 
of  rapid  readjustment  is  that  of  the  largest  cork  manu- 
facturer in  the  United  States,  whose  factories  have  been 
running  days,  nights  and  Sundays  on  cork  for  gas  masks, 
and  who  told  me  that  all  his  government  contracts  had 
been  cancelled,  but  he  was  perfectly  satisfied,  because  he  had 
enough  orders  from  his  regular  customers  to  keep  him  run- 
ning well  into  the  Spring.  Is  there  any  industry  you  can 
think  of  that  seemed  more  likely  to  be  injured  by  the  end- 
ing of  the  war?  It  is  true  that  machine  tool  manufacturers 
are  not  generally  in  this  position;  but  if  they  will  "carry  on" 
for  a  few  months  the  future  will  look  different.  Don't  forget 
how  things  looked  in  1907. 

It  becomes  apparent  that  the  enormous  expansion  in  the 
use  of  machinery  during  the  war  period  will  incline  millions 
of  people  towards  mechanical  pursuits  who  never  before  had 
a  mechanical  idea,  much  less  any  mechanical  experience; 
and  this  is  certain  to  result  in  a  great  mechanical  era,  not 
only  for  this  country,  but  for  the  world. 

Of  the  unprecedented  sums  we  have  raised  and  are  yet 
to  raise  by  taxes  and  loans,  all  will  not  be  lost  or  wasted. 
Whatever  the  net  cost  is,  we  shall  carry  it  in  the  form  of 
taxes  for  a  generation  or  more,  which  means,  not  necessarily 
a  diminution  of  business  activity,  but  high  cost  levels  for 
labor  and  material. 

Our  loss  of  life — let  us  say  it  with  thankfulness — is  small 
compared  with  that  of  the  European  nations,  and  this  must 
be  a  factor  in  the  comparison  of  labor  costs  between  this 
country  and  Europe;  because  the  shortage  of  labor  is  cer- 
tain to  be  relatively  more  acute  there  on  account  of  the 
greater  loss  of  life.  This  seems  like  a  cold-blooded  way  to 
look  at  the  situation,  but  this  feature  of  it  must  be  taken 
into  account. 

The  $900,000,000  program  for  railway  equipment  will  prob- 
ably wait  for  lower  prices;  but  we  all  know  that  during 
the  past  three  years  our  markets  have  been  almost  stripped 
of  machinery,  appliances  and  supplies,  other  than  those  used 
for  or  to  produce  war  material,  and  those  must  be  replaced 
to  meet  normal  demands.  Our  manufacturers  will  now  in- 
vest some  of  their  surplus  earnings  in  re-equipping  their 
own  factories,  and  their  designers  will  have  time  to  work 
out  new  ideas,  based  on  their  war  manufacturing  experience. 
These  United  States  will  make  some  wonderful  strides  in 
mechanical  development  during  the  next  few  years,  and 
every  such  advance  will  strengthen  our  hold  on  foreign 
markets. 

As  labor  comprises  a  considerable  part  of  the  cost  of  all 
manufactured  products  it  is  only  fair  that  it  should  help  in 
the  readjustment.  In  the  writer's  opinion,  we  shall  never 
again  see  the  costs  of  either  labor  or  material  where  they 
were  in  1907,  or  even  in  1913;  but  both  are  now  too  high 
to  permit  a  general  readjustment  of  business.  Labor  costs 
on  munition  work  have  reached  incredible  figures,  and  many 
industries  in  no  way  connected  with  war  work  are  paying 
wages  which  make  any  profit  impossible  under  normal  con- 
ditions. Allowed  to  readjust  themselves,  the  business  in- 
terests of  the  country  will  soon  return  to  normal  conditions 
and  take  a  new  start  towards  continued  prosperity;  but 
the  attitude  of  labor  will  be  the  determining  factor  in  the 
situation  and  it  is  idle  to  ignore  it. 
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AMERICAN  SALES  ENGINEERING  IN  THE 
EXPORT  FIELD1 

By  S.  T.  HENRY.  Vice-president,  Allied  Construction  Machinery 
Corporation,  New  York  City 

1ARGE  and  permanent  export  markets  for  standard  Ameri- 
can  engineering  machinery  can  be  built  up  abroad  by 
^  the  introduction  of  American  methods  of  using  such 
machinery.  The  introduction  abroad  of  American  indus- 
trial methods  was  until  recently  a  slow  and  tedious  process. 
Several  large  American  manufacturers  had,  however,  con- 
ducted such  introductory  work  with  marked  success.  They 
had  sent  into  various  countries  of  the  world  sales  engineers 
who  were  well  grounded  in  the  use  of  their  machinery.  While 
these  engineers  went  as  salesmen,  their  work  was  mainly  to 
educate  the  engineers  and  the  industrial  men  of  other  coun- 
tries in  American  methods.  They  had  to  show  these  pros- 
pective customers  why  our  way  was  the  cheaper  way.  They 
had  to  prove  that  the  use  of  our  standard  machines  would 
produce  results  more  quickly  and  economically  than  special 
machinery.  These  men  worked  under  great  handicaps,  but 
they  made  good.  They  demonstrated  that  it  was  practicable 
to  sell  standard  American  machinery,  instead  of  merely  tak- 
ing orders  for  special  machines. 

How  the  War  has  Educated  Foreign  Buyers 

In  the  last  two  or  three  years  conditions  have  changed 
completely.  The  world  has  learned  more  in  that  time  about 
American  engineering  methods  than  could  have  been  forced 
upon  it  in  a  generation  through  the  most  strenuous  com- 
mercial efforts.  Engineers  from  everywhere  know  the  won- 
derful results  our  forces  have  achieved  in  building,  equip- 
ping, and  operating  ports,  railways,  highways,  and  machine 
shops  in  France.  The  world  is  ready  now  to  adopt  Ameri- 
can industrial  methods.  That  this  change  has  occurred  is 
demonstrated  by  the  character  of  the  inquiries  that  are 
being  received  by  every  American  manufacturer  of  engineer- 
ing machinery  who  has  made  any  real  effort  to  secure  ex- 
port business.  The  great  bulk  of  engineers  from  overseas 
do  not  inquire  now  about  the  technical  details  of  the  ma- 
chines only;  they  want  to  know  how  the  machines  are  used. 
They  want  to  know  whether  the  problems  that  they  have  to 
meet  can  be  solved  by  American  methods.  The  whole  indus- 
trial world  wants  to  be  educated  in  our  way  of  doing 
engineering  work. 

If  the  opportunity  is  handled  right,  no  limitations  of  the 
trade  possibilities  thus  presented  need  be  considered.  The 
thing  is  to  put  the  work  in  the  hands  of  men  who  are  thor- 
oughly schooled  in  American  methods  of  using  American 
machinery.  It  goes  without  saying  that  these  men  must 
have  commercial  sense.  They  must  know  how  to  deal  with 
ather  business  men;  but  above  all  they  must  have  the  "know 
how"  of  what  they  are  trying  to  introduce.  They  must  be 
able  to  sell  ideas,  not  merely  to  take  orders. 

The  Engineer  Salesman 

A  few  examples  may  illustrate  how  engineer  salesmen 
work.  These  examples  also  will  indicate  the  type  of  men 
required  to  introduce  American  engineering  methods  and 
to  sell  standard  American  machinery.  Take  the  largest 
American  manufacturer  of  mining  machinery;  this  con- 
cern consistently  has  followed  a  policy  of  using  engineer 
3alesmen  abroad.  The  company  has  branch  offices  or 
agencies  in  all  the  countries  in  the  world  where  mining 
md  quarrying  are  done  on  any  considerable  scale.  In  each 
3f  these  branches  or  agencies  there  is  one  or  more  engineers 
who  have  had  considerable  experience  in  American  methods 
of  mining  and  quarrying.  These  men  are  actually  selling 
drill  holes  in  the  rock  and  tons  of  ore  in  the  car,  instead 
Df  rock  drills  and  compressors.  When  a  new  proposition 
comes  up,  they  help  to  study  the  conditions  to  be  met  and 
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advise  what  equipment  is  best  suited  to  these  conditions. 
In  the  case  of  existing  works  they  must  go  right  in  and 
prove  how  American  machinery  and  American  methods  will 
save  money  as  compared  with  present  means. 

Here  is  another  case.  American  sawmill  machinery  is 
used  extensively  in  a  far  eastern  country,  as  a  result  of  the 
work  of  a  single  American  engineer  salesman.  This  man 
knew  thoroughly  American  methods  of  cutting  timber,  hand- 
ling logs,  and  running  sawmills.  When  he  went  to  that 
country  a  few  years  ago  he  was  totally  unfamiliar  with  the 
language.  He  went  out  and  lived  among  the  timber  oper- 
ators where  he  learned  their  language,  their  customs,  and 
their  conditions;  and  then  he  showed  them  how  American 
methods  could  cut  more  and  better  lumber  at  less  cost. 
These  American  methods  required  standard  American  ma- 
chinery. Scarcely  a  logging  or  a  sawmill  job  now  comes  up 
in  that  country  without  this  man  being  consulted  in  re- 
gard to  it.  His  knowledge  of  the  engineering  side  of  the 
business,  his  keen  commercial  sense,  and  his  willingness  to 
get  right  out  on  the  firing  line,  far  outweighed  his  previous 
lack  of  knowledge  of  the  language  and  customs.  No  com- 
mercial salesmen,  familiar  with  the  language  and  the  cus- 
toms of  the  country,  but  lacking  the  engineering  knowl- 
edge of  the  trade,  could  have  made  good  at  all  in  this  work. 
Numerous  other  examples  of  the  success  of  American  en- 
gineer salesmen  abroad  could  be  cited. 

Wherever  you  find  an  American  sales  engineer,  trained 
for  work  in  the  foreign  fields,  you  will  find  him  introducing 
American  methods  in  the  manner  that  these  examples  illus- 
trate. The  executives  who  have  had  experience  with  men 
of  this,  caliber  are  convinced  what  overseas  policy  they 
must  follow  to  get  results.  The  ordinary  commercial  sales- 
man simply  will  not  do.  The  engineer  salesman,  of  proper 
qualifications,  is  almost  assured  of  success  in  realizing  on 
the  opportunities  that  are  presented  in  foreign  markets  to 
American  engineering  machinery  manufacturers. 

Difficulty  in  Finding-  Engineer  Salesmen  of  Proper 
Qualifications 

Scarcity  of  the  right  kind  of  men  is  the  one  big  problem 
in  adopting  a  sales  engineering  policy  in  export  marketing. 
It  is  comparatively  easy  to  find  men  who  are  thoroughly 
grounded  in  American  methods  of  using  any  line  of  engineer- 
ing machinery.  When  these  men  are  sorted  on  the  basis  of 
ability  to  deal  with  business  men,  the  percentage  of  rejec- 
tions is  large;  and  those  who  do  pass  this  test  are  nearly 
all  eliminated  when  considered  as  to  their  commercial  sense. 
This  does  not  necessarily  apply  to  their  commercial  ex- 
perience, but  rather  to  their  ability  to  sense  a  commercial 
possibility.  The  few  candidates  who  are  left  when  these 
simple  tests  have  been  applied  would  nearly  all  be  dis- 
carded on  account  of  lack  of  knowledge  of  any  foreign  lan- 
guages. It  frequently  is  necessary,  therefore,  to  overlook 
this  qualification  and  to  send  out  to  a  foreign  country  a  man 
v/ho  must  learn  the  language  after  he  arrives.  Any  man 
who  goes  out  thus  handicapped  is  bound  to  work  under  great 
difficulty.  Experience  gained  by  a  number  of  American  en- 
gineering machinery  manufacturers  has  demonstrated,  how- 
ever, that  such  a  handicap  is  far  less  serious  than  a  lack  of 
knowledge  of  American  methods  of  using  the  machinery  to 
be  marketed. 

This  conclusion  is  heresy  in  the  minds  of  most  peopli 
perienced  in  regular  commercial  export  trade.  Right  here 
it  is  well  to  draw  a  definite  line  between  the  marketing 
abroad  of  commodities  and  articles  of  ordinary  commerce 
and  the  sale  of  engineering  machinery.  Antiquated  indus- 
trial and  engineering  methods  are  much  the  same  the  world 
over.  When  the  operations  affected  are  sufficiently  large  to 
justify  the  use  of  machinery  instead  of  hand  labor,  the  work 
is  nearly  always  in  charge  of  men  who  can  understand  en- 
gineering arguments.  These  arguments  are  the  same  every- 
where. It  certainly  is  a  handicap  not  to  be  able  to  present 
them  in  the  language  of  the  men  to  whom  an  engineer  sales- 
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man  must  talk,  but  it  is  a  tar  greater  handicap  not  to  kno'w 
w bat  tiic  arguments  are. 

Methods  Oi  Application  of  KiiRlneer  Salesmen 

The  average  American  manufacturer  wants  to  know  how 
in-  can  adopt  the  plan  of  using  American  engineer  salesmen 

to  sell  his  products  abroad.  This  has  been  done  in  a  good 
many  ways,  in  cadi  of  which  there  have  been  sonic  successes 

and  some  failures     For  the  large  manufacturer,  the  prob 

lem  is  comparatively  simple,  lie  can  afford  to  establish  his 
own  branch  Offices  in  the  most  important  centers  of  the 
world.      He   can    also   afford    to    supply    his    own    trained    men 

to  cooperate  with  agencies  in  other  centers  of  less  Im- 
portance. The  manufacturer  having  a  more  limited  output 
has  three  principal  opportunities  open  to  him  under  pres- 
ent conditions:  (1)  He  can  turn  his  export  sales  over 
to  one  or  more  general  export  commission  houses  with 
branch  offices  in  the  countries  in  which  he  desires  to  oper- 
ate. (2)  lie  can  join  with  a  group  of  non-competing  manu- 
facturers in  similar  lines,  cooperating  to  reach  the  foreign 
markets  in  which  these  manufacturers  are  interested.  (3) 
He  can  bring  together  a  group  of  his  competitors  under 
the  Webb-Pomerene  Bill  to  form  an  organization  that  will 
obtain  export  business  for  all  of  them.  The  best  plan  to 
be  adopted  by  any  manufacturer  can  be  determined  only 
after  careful  study  of  what  he  wants  to  accomplish,  the 
markets  to  be  reached,  and  his  own  limitations. 

1.  Some  general  export  commission  merchants  have  been 
quite  successful  in  introducing  and  marketing  American  en- 
gineering machinery  abroad.  These  concerns  are  of  suffi- 
cient size  to  justify  them  in  maintaining  engineering  sales 
departments,  which,  to  all  intents  and  purposes,  are  separ- 
ate machinery  houses  utilizing  the  experience  and  the  facili- 
ties of  the  organizations  of  which  they  are  a  part.  Unfortu- 
nately the  number  of  general  export  commission  houses  so 
organized  is  limited.  The  general  export  concerns  which 
attempt  to  market  engineering  machinery  as  they  do  ordi- 
nary commodities  make  some  sales;  but  they  cannot,  in  the 
nature  of  things,  build  any  business. 

2.  Cooperative  export  engineering  sales  organizations  de- 
veloped by  a  group  of  non-competing  manufacturers  in 
allied  lines  is  a  comparatively  new  idea.  Such  cooperative 
concerns,  properly  conceived,  organized,  and  financed,  ap- 
parently offer  the  average  engineering  machinery  manu- 
facturer one  of  his  best  opportunities  to  reach  the  export 
market.  In  the  first  place,  such  an  organization  insures 
each  manufacturer  of  the  benefit  of  thinking  of  all  the 
manufacturers  in  the  group.  This  collective  thinking  elimi- 
nates many  of  the  difficulties  which  individual  manufac- 
turers would  encounter.  This  plan  permits  the  group  to 
maintain  properly  trained  engineer  salesmen  on  salary  in 
practically  all  of  the  centers  of  the  world  where  there  is  an 
opportunity  for  the  use  of  the  particular  general  line  of 
machinery  involved.  This  means  that  each  member  of  the 
group  has  good  representation  in  many  places,  whereas  that 
member  could  not  afford  to  have  a  salesman  call  in  many 
of  these  places  even  occasionally. 

3.  Just  how  combinations  of  competitors  under  the  Webb- 
Pomerene  Bill  will  work  in  the  engineering  machinery  field 
remains  to  be  seen;  thus  far  no  such  combination  has  been 
undertaken.  In  certain  lines  of  commodities  and  of  quite 
standard  products  there  are  undoubtedly  advantages  to  be 
gained  through  operation  under  this  bill.  The  difficulties 
apparently  are  such,  however,  that  no  group  of  competing 
manufacturers  of  engineering  machinery  has  seen  its  way 
clear  to  attempt  to  combine  in  marketing  their  products  out- 
side of  the  United  States. 

Whatever  plan  is  adopted  by  the  American  engineering 
machinery  manufacturer  in  his  export  sales  work,  he  can 
build  a  large  and  permanent  market  only  by  introducing 
American  methods  of  using  his  machinery.  Such  introduc- 
tion can  be  made  properly  only  by  experienced  American 
engineer  salesmen  and  it  is  to  be  hoped  that  American  manu- 
facturers thoroughly  appreciate  this  fact. 


EXPORT  TRADE  PROMOTION  AND 
PROTECTION1 

By  I'..  oi.NKY  HOUGH,  I'klitor  of  American  Exporter 

Whatever  else  is  to  he  said   nlioiil    the  possibilities   of  after 

the-war  trade,  u  seems  to  me  that  Anglo-Saxon  Individualism 

must  cont  inn. ■  to  he  the  most  potent  factor  in  the  develop- 
ment of  the  two  greatest  exporting  nations  in  the  world. 
Government  encouragement  am!  assistance  must  be  purely 
Incidental.  American  and  British  manufacturers  and  ex- 
porters must  continue  to  rely  on  themselves  alone,  if  they 
are  to  continue  as  the  greatest  exporters  of  the  world.  For 
from  one  to  five  years  after  the  restoration  of  peace,  there 
will  be  tremendous  demands  upon  the  manufacturing  facili- 
ties of  these  two  nations,  especially  in  the  engineering  lines. 
These  demands  will  probably  be  far  greater  than  many  of  us 
at  present  imagine. 

Personal  Element  in  Foreign  Trade 

The  personal  element  in  foreign  trade  must  be  extended  in 
our  dealings  with  foreign  markets  all  around  the  world. 
This  is  the  surest  means  of  trade  promotion.  There  can  be 
no  question  of  the  great  superiority,  over  every  other 
means,  of  the  factory  salesman  personally  visiting  his  cus- 
tomers in  other  countries;  but  it  is  a  physical  impossibility 
for  any  salesman  to  visit  every  possible  foreign  market,  or 
even  all  important  markets,  and  whether  or  not  salesmen 
are  employed,  there  always  remains  the  positive  necessity  in 
foreign  countries,  as  in  our  own,  of  advertising. 

Advertising  in  the  Export  Trade 

Advertising  may  be  of  various  kinds.  There  is  the  ad- 
vertising designed  to  increase  foreign  connections,  to  estab- 
lish more  agencies,  distributors  and  dealers,  and  to  increase 
the  number  of  consumers.  There  is  the  advertising,  which 
is  purely  along  the  line  of  general  publicity.  There  is  the 
local  advertising  in  foreign  markets  to  increase  the  local 
trade  of  the  agent,  distributor,  or  dealer.  Perhaps  this  sort 
of  advertising  may  not  be  so  desirable  in  the  case  of  steam 
engines,  or  electric  light  or  power  plants,  as  it  is  to  the 
manufacturer  of  electric  household  devices,  for  example,  or  of 
electric  heaters,  cooking  devices,  fans,  etc. 

The  usual  export  copy  for  engineering  products  is  not 
always  what  it  ought  to  be.  You  find  a  cut  of  a  machine  tool 
or  a  cut  of  a  dynamo  with  details  of  the  floor  space  oc- 
cupied, the  different  sizes  made,  the  diameter  and  revolu- 
tions of  the  pulleys,  etc.  Rarely  do  you  find  an  advertise- 
ment enumerating  the  essentially  vital  points  of  novelty 
and  superiority  in  the  apparatus  advertised.  What  is  there 
about  a  machine  tool,  for  example,  that  is  different  from, 
and  better  than,  the  competitors'?  Does  it  do  more  work 
in  eight  hours,  or  better  work,  and  why?  Does  it  require 
a  less  skilled  attendant?  Briefly,  what  is  there  to  stimulate 
the  interest  of  the  reader  of  the  advertisement,  and  to  in- 
fluence him  to  believe  that  the  tool  advertised  is  something 
he  should  or  must  have?  It  goes  without  saying  that  this 
is  the  object  of  all  advertising. 

Advertising  includes  more  than  newspaper,  trade  paper, 
or  magazine  announcements.  It  should  include  all  propa- 
ganda work,  catalogues,  booklets,  envelope  stuffers,  as  well 
as  a  service  department,  including  dealer's  helps  and  hints, 
and  assistance  to  operators — in  general,  the  maintaining 
of  a  genuine  enthusiasm  on  the  part  of  buyers  and  users. 

The  Advertising-  Manager  as  a  Salesman 

The  advertising  manager  should  cooperate  more  intimately 
with  the  export  manager  in  the  developing  of  business 
through  correspondence.  The  sales  manager  or  any  sales- 
man may  be  expert  in  the  art  of  salesmanship  as  exercised 
in  the  face-to-face  meeting  with  customers;  but  compara- 
tively few  such  salesmen  know  how  to  put  effectively  on  paper 
the  sales  talk  which  they  habitually  use  in  obtaining  orders 
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by  word  of  mouth.  The  advertising  manager  ought  to  have, 
or  be  able  to  develop  with  comparative  ease,  this  art  of  propa- 
ganda work  through  correspondence.  Why,  therefore, 
should  not  the  sales  manager  rely  on  the  close  cooperation 
of  the  advertising  manager  in  the  preparation  and  conduct 
of  his  foreign  correspondence?  Men  always  buy  more  will 
Ingly  from  people  they  know,  and  stick  to  them  the  longest. 
No  manufacturer  or  exporter,  no  export  manager  or  advertis- 
ing manager,  can  be  acquainted  with  all  of  his  trade  per- 
sonally; but  he  may  approximate  such  a  personal  acquaint- 
ance through  correspondence,  both  for  the  promotion  and  for 
the  protection  of  foreign  trade. 

The  question  of  correspondence  with  foreign  prospects, 
customers,  and  friends  is  the  weakest  factor  in  our  export 
work.  There  is  an  opportunity  for  a  great  improvement  in 
this  respect — in  the  selling  of  goods  on  paper  and  in  the 
promoting  of  loyalty  to  goods  wheu  they  have  once  been  in- 
troduced, right  down  the  line  to  the  very  mechanics  and 
operators  of  the  machines. 

Export  Promotion  Methods 

There  is  also  an  opportunity  for  the  promotion  of  export 
trade  through  cooperation  with  American  export  houses. 
In  all  engineering  lines  these  export  concerns,  or  their 
branch  offices  in  foreign  countries,  require  cooperation  on 
the  part  of  the  manufacturer — and  every  honest  house 
among  them  will  acknowledge  this.  They  are  not,  and  can- 
not be,  in  a  position  to  develop  engineering  experts.  The 
advice  and  help  of  men  trained  in  engineering  is  invariably 
required.  As  a  matter  of  fact,  no  kind  of  machine  ought 
ever  to  be  shipped  to  a  foreign  market,  except  standard 
types,  unless  a  trained  mechanic  or  engineer  is  sent  with  it 
to  see  that  it  is  properly  installed  and  that  local  mechanics' 
are  taught  how  to  operate  it  properly.  If  there  is  any  trade 
to  be  developed  in  a  machine  or  apparatus  of  any  kind  in  any 
foreign  market,  it  seems  worth  sending  such  an  engineer, 
even  if  only  one  machine  is  shipped,  and  the  cost  of  so  do- 
ing appears  extravagant.  Upon  the  successful  operation  of 
the  first  machine  may  depend  all  future  trade  in  the  market 
in  question. 

A  Case  of  Losing1  Touch  with  the  Customer 

How  necessary  the  personal  element  is  may  be  illustrated 
by  the  following  incident.  Some  years  ago,  when  the  writer 
was  leaving  for  a  trip  to  Europe,  a  manufacturer  of  hay 
presses  asked  him  to  call  on  a  certain  customer  of  his  in 
Europe  and  find  out  why  his  trade  had  fallen  off  from  a 
considerable  business  to  almost  nothing.  In  calling  on  this 
customer,  it  was  found  that  he  liked  the  American  hay 
presses,  but  that  farmers  in  his  part  of  the  world  wanted  to 
run  the  hay  press  in  conjunction  with  the  threshing  ma- 
chine instead  of  separately.  German  manufacturers  who 
were  hustling  for  business  quickly  learned  of  this  state  of 
affairs  and  simply  provided  an  extra  pulley  for  the  thresh- 
ing machine  and  ran  the  hay  press  by  a  belt  from  that 
pulley.  The  machinery  merchant  did  not  care  whose  goods 
he  sold,  whether  they  were  American  or  German,  although 
he  confessed  that  he  did  not  like  the  German  so  well  as  the 
American — but  the  American  manufacturer  had  never  been 
to  see  him  since  the  first  trip  when  his  goods  were  intro- 
duced, and  the  Germans  were  giving  him  something  that 
his  trade  required.  Now,  if  this  personal  connection  of  the 
American  manufacturer  had  been  intimate,  even  if  merely 
through  the  right  sort  of  correspondence,  the  feeling  of 
mutual  interest  would  have  been  promoted,  the  loyalty  and 
enthusiasm  of  the  buyer  properly  developed,  and  the  Ger- 
mans would  never  have  had  an  opportunity  in  that  market. 

To  summarize,  know  your  customers  in  person  whenever 
you  can.  When  you  cannot,  know  them  on  paper.  Sales- 
manship on  paper  is  the  greatest  single  element  in"  any  ex- 
port trade  promotion.  Enthusiasm  on  the  part  of  your  cus- 
tomers, can  be  created  only  by  the  enthusiasm  that  you  take 
pains  to  instill.  A  thorough  study  of  foreign  problems  is 
the  only  road  that  will  lead  to  a  successful  foreign  trade. 


NATIONAL  RECONSTRUCTION  ACTIVITIES 

The  War  Department  has  announced  that  the  fundamental 
policy  underlying  its  plans  for  industrial  demobilization  will 
be  to  prevent  undue  disturbance  of  labor  and  industrial  con 
ditione,  and,  in  order  to  carry  out  this  policy,  Bfajoi  I 
eral  Goethals,  Director  of  Purchase,  Storage,  and  Traffic, 
has  requested  the  various  Governmental  bureaus  to  request 
the  advice  and  assistance  of  the  War  Industries  Board  in 
all  cases  where  contracts  are  affected  by  the  cessation  of 
hostilities.  General  Goethals  has  been  placed  in  charge  of 
adjusting  cancellations  of  War  Department  contracts  in  ac- 
cordance with  the  views  of  the  War  Industries  Board.  Only 
orders  placed  since  October  1,  and  those  regarding  which 
the  contractor  himself  states  in  writing  that  no  disturbance 
of  labor  would  be  caused,  may  be  cancelled  without  refer- 
ence to  General  Goethals.  Manufacturers  are  cautioned 
that  no  labor  should  be  engaged  on  present  war  contracts 
and  no  additional  subcontracts  should  be  let  without  the 
approval  of  General  Goethals.  The  first  cancellations,  it  is 
assured,  will  be  of  those  contracts  upon  which  work  has 
not  yet  been  started,  and  which  provide  for  the  manufacture 
of  war  material  which  will  not  now  be  needed  by  the  army 
or  navy.  Next  in  order  will  be  those  on  which  work  is  now 
being  done,  but  which  it  is  seen  will  not  be  needed.  In  the 
case  of  these  cancellations,  precautions  will  be  taken  to  ob- 
serve care  that  industrial  and  labor  conditions  are  disturbed 
as  little  as  possible.  The  effect  of  every  cancellation  will  be 
studied  in  advance. 

Regulations  Relating-  to  Distribution  and  Prices  of  Steel 

Regulations  as  to  the  distribution  of  steel  have  already 
been  altered  in  important  particulars  and  other  modifica- 
tions are  to  follow.  Nothing,  however,  has  as  yet  been  done 
as  to  prices.  The  practice  has  been  to  set  prices  quarterly, 
and  the  existing  price-list  will  run  through  to  December  31. 
However,  the  War  Industries  Board  will  probably  make  an 
announcement  in  the  near  future,  and  a  reasonable  time  be- 
fore the  end  of  the  quarter  of  the  year,  as  to  prices  after 
December  31.  According  to  former  practice,  these  prices 
would  be  for  three  months,  but  the  suggestion  has  been 
made  that  the  prices  in  the  future  might  well  be  set  for 
six  months  at  a  time.  As  to  wages  in  the  iron  and  steel  in- 
dustry, there  are  two  facts:  first,  that  the  cost  of  living 
has  greatly  advanced;  second,  that  the  labor  supply  from 
which  the  iron  and  steel  business  has  been  recruiting  its 
forces  for  many  years  has  been  greatly  reduced,  because  im- 
migration has  been  almost  entirely  shut  off.  Hence,  prices 
higher  than  normal  are  to  be  expected  for  some  time  to 
come. 

Regulations  Relating  to  Export  Licenses 

The  War  Trade  Board  has  announced  that  the  regula- 
tions heretofore  prescribed  as  to  the  signing  of  applications 
for  export  licenses,  as  issued  September  10.  1918,  have  been 
rescinded.  The  regulations  requiring  the  filing  of  "powers 
of  attorney"  have  also  been  rescinded.  In  order  to  facilitate 
the  work  of  filing  applications  for  export  licenses,  the  War 
Trade  Board  will  now  accept  applications  if  it  shall  appear 
from  the  application  itself  that  it  bears  the  personal  signa- 
ture, in  ink,  of  the  consignor  or  of  some  person  to  whom 
the  consignor  has  delegated  the  duty  of  signing  the  appli- 
cations. 

Shippers  will  be  held  responsible,  as  heretofore,  for  all 
statements  made  upon  applications  and  for  full  compli- 
ance with  all  rules  and  regulations  of  the  War  Trade  Board, 
and  their  attention  is  called  to  the  Following  provision  con- 
tained in  the  form  of  export  license:  "By  accepting  or  act- 
ing under  this  license  the  person  to  whom  the  same  is 
issued  warrants  the  correctness  and  truthfulness  (1)  of  all 
answers  made  and  statements  contained  in  the  application 
filed  with  said  Board  for  this  license,  and  (2)  of  all  informa- 
tion given  in  response  to  any  further  requirements  of  said 
Board  in  connection  therewith,  which  application  and  in- 
formation are  by  reference  made  parts  hereof." 
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The  War  Trade  Hoard  further  announcee  that,  except  as 
hereinafter  eel  forth,  all  ezporl  licenses  issued  on  or  after 
November  16,  L918,  and  all  exporl  licenses  which  were  un- 
expired on  the  L6th  day  of  November,   litis,  win  be  valid 

until    used,    unless    revoked,    notwithstanding    such     licenses 

are  stamped  as  expiring  on  November  L6,  L918,  or  subse- 
quently thereto.  Collectors  of  Customs  and  the  Posl  Office 
Departmenl   have   been   advised   accordingly;    and   therefore 

they  will  accept  licenses  (excepting  those  hereinafter  .set 
forth)  when  the  expiration  date  is  specified  on  the  license  as 
November   15,   mis,  or  later.     The  foregoing  rule  does  not 

apply    to    licenses    for    the    exportation    of    any    commodity   to 

Norway,  Sweden,  Denmark  proper,  Kuropean  Holland,  Ice- 
land. Faroe  Islands,  Switzerland,  or  Greece;  and  Collectors 
of  Customs  and  the  Post  Office  Department  will  not  accept 
licenses  for  the  exportation  of  any  commodity  to  such  coun- 
tries except  in  accordance  with  the  regulations  with  respect 
to  the  expiration  date  of  export  licenses. 

Industrial  Leaders  Frown  on  the  "War-after-the-war"  Idea 

The  opinions  of  the  great  leaders  in  the  industrial  fields 
in  the  United  States  all  appear  to  agree  upon  the  point 
that  there  should  be  no  preparation  for  an  economic  war  to 
follow  the  war  that  is  now  ended.  Germany  will  be  expected 
to  pay  for  the  destruc- 


petltioned  bj  merchants  and  manufacturers  to  make  some 
>>i  the  tonnage  available  for  exports,  so  that  American  manu- 
facturers may  enter  the  markets  of  the  world  rapidly  and 
on  even  terms  with  the  manufacturers  of  other  countries. 

Lack  of  tonnage  here  would  handicap  American  manu- 
facturers as  compared  with  those  of  Great.  Britain  and  some 
of  the  neutral  nations  in  Europe  whose  shipping  facilities 
would    lie   available   for  export    trade. 

Expansion  of  Department  of  Commerce  Advocated 

The  expansion  of  the  Department  of  Commerce  was  ad- 
vocated by  Burwell  S.  Cutler,  chief  of  the  Bureau  of  Foreign 
and  Domestic  Commerce  of  the  Department  of  Commerce, 
Washington,  D.  C,  before  the  convention  of  the  American 
Manufacturers  Export  Association  recently  held  in  New 
York  City.  At  the  present  time,  there  are  only  eleven 
American  commercial  attaches,  while  the  United  Kingdom 
has  twenty-seven,  and  Canada  has  twenty-three,  under  the 
name  of  resident  trade  commissioners.  Instead  of  having 
only  thirty  traveling  agents  covering  the  entire  world,  as 
is  at  present  the  case,  it  is  advocated  that  there  be  thirty 
of  these  agents  for  Europe  alone  and  an  equal  number  in 
the  Par  East  and  South  America.  Higher  salaries  are  also 
necessary    for    the    men    who    do    important    trade    research 

work.     Salaries  of  from 


tion  wrought  in  the 
countries  her  armies 
have  invaded  and  laid 
waste,  and  in  order  to 
be  able  to  pay,  she  must 
have  an  opportunity  to 
manufacture.  It  has 
been  pointed  out  that 
we  must  either  follow 
that  policy,  or  the  policy 
of  entirely  ostracizing 
Germany  industrially; 
but,  in  the  latter  case, 
we  must  be  satisfied 
with  much  smaller  in- 
demnities for  the  de- 
struction caused  by  her 
in  the  war,  because, 
without  any  foreign 
business,  she  would  not 
have  the  ability  to  pay 
her  great  debt  to  the  allied  nations.  James  A.  Parrell,  presi- 
dent of  the  United  States  Steel  Corporation  and  chairman  of 
the  Foreign  Trade  Council,  is  one  of  the  men  who  believes 
that  the  peace  conditions  should  be  such  that  there  will  be 
no  need  for  economic  warfare. 

Shipbuilding-  will  Continue  at  Hig-h  Speed 

Ships  will  constitute  the  first  factor  in  our  great  task  of 
reconstruction  and  in  the  development  of  our  foreign  com- 
merce after  the  restoration  of  peace.  American  ships  will 
be  the  essential  agency  through  which  the  nation  will  be 
able  to  maintain  the  place  in  foreign  trade  relations  that 
it  justly  has  acquired  through  the  aid  it  has  rendered  in 
the  successful  termination  of  the  war.  The  completion 
of  the  program  of  the  Shipping  Board  will  result  in  a  mer- 
chant marine  roughly  estimated  at  14,000,000  tons.  Such 
a  merchant  marine,  it  has  been  pointed  out,  would  be  ample 
to  meet  the  needs  of  the  American  foreign  trade.  More 
than  385,000  employes  are  now  at  work  in  American  ship- 
yards; two  years  ago  this  number  was  less  than  50,000. 
The  existance  of  so  large  a  body  of  labor  trained  in  ship 
construction  constitutes  an  important  asset  in  American 
industrial  development. 

Announcement  has  been  made  that  American-owned  ves- 
sels requisitioned  by  the  Shipping  Board  will  not  be  turned 
back  to  their  private  owners  until  after  the  food  emer- 
gency in  Europe  has  passed  away.  The  Shipping  Board 
and     the     Secretary     of     Commerce,     however,     have     been 


Crippled   Soldiers   being   taught   to   take    their   Place   in   Skilled   Occupa 
tions  in  the  Industries 


$3000  to  $4000  a  year 
are  allowed  to  the  regu- 
lar Government  com- 
missions and  to  some 
of  the  war  boards  for 
assistance  of  this  kind, 
whereas  the  Department 
of  Commerce  has  been 
restricted  to  salaries  of 
about  $1800  per  year. 
As  a  result,  the  bulk  of 
this  class  of  work  falls 
upon  the  division  ad- 
ministrators,  who 
should  be  left  free  to 
handle  larger  problems. 

Credit    Facilities    for 

Buyers  of  Allied 

Nations 

The  banking  interests 
of  the  United  States  are 
taking  steps  toward  financing  the  reconstruction  operations  in 
France,  Belgium,  and  Italy  at  the  end  of  the  war.  This 
work  will  be  done  in  cooperation  with  the  State  Department 
and  Congress,  and  in  this  way  credit  facilities  will  be  estab- 
lished for  the  allied  nations  in  the  United  States.  The 
bankers  still  are  working  considerably  in  the  dark,  as  it  is 
not  yet  definitely  known  whether  the  United  States  Gov- 
ernment will  undertake  part  of  the  necessary  financing  of 
the  reconstruction  work  in  the  allied  countries  in  a  some- 
what similar  manner  as  that  in  which  the  financing  during 
the  war  period  has  been  carried  on.  The  banking  interests 
are  contemplating  large  issues  of  foreign  securities  in  this 
country  in  case  the  way  is  open  for  them  to  participate  on 
a  large  scale  in  the  international  financial  operations 
abroad. 

*     *     * 

PLANS  FOR  EDUCATING  THE  RETURNING 
SOLDIERS  FOR  INDUSTRIAL  WORK 

The  United  States  Department  of  Labor  is  endeavoring  to 
develop  a  service  which  will  make  it  possible  for  every  sol- 
dier upon  his  return  to  the  United  States  to  enter  civil  life 
as  a  skilled  workman,  able  to  maintain  himself  on  par  with 
the  best  of  his  fellow-workers.  Steps  have  been  taken  to 
teach  vocations  to  the  returning  soldiers  and  to  provide 
opportunities  for  them,  both  as  regards  education  and  as 
regards  employment  in  business  or  in  the  industries.  Those 
who  wish  to  devote  themselves  to  agriculture  will  also  be 
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given  aid.  An  information  service,  known  as  the  Informa- 
tion and  Education  Service  of  the  Department  of  Labor  has 
been  created  which  will  gather  information  on  these  sub- 
jects and  distribute  it  among  the  returning  soldiers  so  that 
they  may  be  placed  in  touch  with  opportunities  open  to  them. 
The  Department  of  Labor  requests  manufacturers  who  wish 
to  aid  in  this  important  work  to  communicate  witli  the  in- 
quiry office  of  the  Department  of  Labor,  1706  G  St.,  N.  W., 
Washington,  D.  C. 

The  American  Red  Cross  maintains,  at  311  Fourth  Avenue, 
New  York  City,  the  Red  Cross  Institute  for  Crippled  and 
Disabled  Men,  headed  by  Dr.  Douglas  C.  McMurtrie.  Six 
courses  have  been  instituted  thus  far:  The  manufacture  of 
artificial  limbs;  oxy-acetylene  welding;  mechanical  drafting; 
typesetting;  motion  picture  machine  operating;  and  jewelry 
work.  These  trades,  it  is  deemed,  are  especially  fitted  for 
disabled  men.  Briefly,  the  plan  of  the  United  States  Gov- 
ernment working  in  conjunction  with  the  Red  Cross  for  the 
rehabilitation  and  vocational  training  of  men  crippled  in 
the  war  is  as  follows:  In  the  hospitals  in  France,  convar 
lescent  men  are  shown  moving  pictures  of  successful  crippled 
men  at  work.  The  actual  work  of  training,  however,  does 
not  begin  until  the  soldier  has  returned  to  the  United  States. 
Here,  however,  the  process  of  shifting  him  to  normal  life 
and  responsibilities  begins  upon  his  arrival  in  the  great 
military  hospitals.  The  preliminary  work  is  done  in  the 
wards,  while  later  the  men  are  sent  from  the  wards  to  well- 
equipped  new  buildings  provided  with  work-shops  where 
there  are  classes  in  mechanics,  short-hand,  typewriting, 
rug  weaving,  artificial  limb  making,  carpentry,  and  other 
trades.  Later,  the  work  is  taken  in  hand  by  the  Federal 
Board  of  Vocational  Education.  A  complete  program  has 
not  yet  been  developed,  but  the  work  is  well  under  way. 

However,  the  details  of  the  program  are  not  nearly  as 
important  as  is  the  attitude  taken  by  the  Government  with 
regard  to  the  disabled  men.  The  responsibilities  of  the  Gov- 
ernment do  not  cease  by  merely  pensioning  the  man;  he 
will,  in  addition,  be  fitted  to  take  perhaps  even  a  better 
place  in  the  industrial  community  than  he  occupied  before 
his  injury.  The  Government  will  continue  to  pay  generous 
pensions  to  all  disabled  soldiers  and  sailors,  and  these 
pensions  will  be  granted  regardless  of  a  man's  earning 
capacity  that  he  develops  in  spite  of  his  infirmity.  The 
manufacturers  of  the  country,  of  course,  will  cooperate  in 
this  great  work  and  thereby  render  the  efforts  of  the  Gov- 
ernment and  the  Red  Cross  successful. 


ORGANIZATION  FOR  RECONSTRUCTION 
IN  GREAT  BRITAIN 

Great  Britain,  which  has  dealt  most  extensively  with  the 
problem  of  reconstruction,  passed  three  distinct  stages  in 
the  arrangements  made  by  its  government  for  dealing  with 
reconstruction  problems.  As  outlined  in  an  article  by 
S.  Zimand,  in  The  Public,  November  16,  the  subject  of  re- 
construction in  Great  Britain  was  at  first  referred  to  a 
committee  consisting  exclusively  of  Ministers  of  the  Crown 
who  were  members  of  the  Cabinet.  After  the  present  gov- 
ernment took  office  it  became  clear  that  those  who  are 
specifically  entrusted  with  the  consideration  of  reconstruc- 
tion problems  must  reduce  to  a  minimum  any  duties  in  the 
nature  of  current  administration  which  may  tend  to  fall 
upon  them.  In  March,  1917,  the  government  recognized 
this  situation  and  created  a  new  body  for  reconstruction 
purposes.  This  body  had  as  chairman  the  Prime  Minister, 
and  the  remaining  fourteen  members  of  the  committee  were 
selected  on  the  principle  of  entrusting  the  work  to  a  body 
possessed  of  specialized  knowledge.  They  include  members 
of  Parliament  who  have  shown  a  special  concern  with  some 
of  the  problems  under  review  as  well  as  representatives  of 
labor.  This  committee  made  inquiries  into  reconstruction 
problems,  initiated  or  caused  to  be  initiated  other  investiga- 
tions  and   made   it   their   business   to   see  that   no    part   of 


the  reconstruction  work  should  be  neglected  for  want  of  in- 
quiry  and  attention. 

In  July,  1917,  the  English  Government  decided  that  the 
problems  of  reconstruction  had  passed  into  a  third 
and  established  a  Ministry  of  Reconstruction  to  continue 
for  the  duration  of  the  war  and  for  a  period  of  two  >• 
or  less,  after  its  conclusion.  The  functions  of  the  Minister 
Of  Reconstruction  who  assumed  office  in  August,  1917,  are 
defined  as  follows: 

"To  consider  and  advise  upon  the  problems  which  may 
arise  out  of  the  war  and  may  have  to  be  dealt  with  upon 
its  termination,  and  for  the  purposes  aforesaid  to  insti- 
tute and  conduct  such  inquiries,  prepare  such  schemes  and 
make  such  recommendations  as  he  thinks  fit,  and  the  Min- 
ister of  Reconstruction  shall,  for  the  purpo  BSald, 
have  such  powers  and  duties  of  any  Government  Department 
or  authority,  which  have  been  conferred  by  or  under  any 
statute,  as  his  Majesty  may  by  order  in  council  authorize 
the  minister  to  exercise  or  perform  concurrently  with,  or 
in  consultation  with,  the  Government  Department  or  au- 
thority concerned." 

The  Minister  of  Reconstruction  is  kept  informed  of  all  pro- 
posals for  dealing  with  post-war  problems  which  are  under 
consideration  by  any  government  department  or  committee 
or  brought  forward  by  responsible  bodies  or  persons,  and 
ultimately  submits  to  Parliament  a  policy  of  reconstruction 
in  all  its  branches.  The  department  has  been  divided  into 
branches  dealing  respectively  with  commerce  and  produc- 
tion, including  the  supply  of  materials;  with  finance,  ship- 
ping and  common  services;  with  labor  and  industrial 
organization;  with  rural  development;  with  the  machinery 
of  government,  central  and  local;  health  and  education;  and 
with  housing  and  internal  transportation. 

The  Minister  of  Reconstruction  has  created  an  Advisory 
Council  to  assist  him  in  considering  the  various  proposals 
which  come  before  him.  The  council  consists  of  repre- 
sentatives of  all  the  leading  interests  concerned  in  r< 
struction  and  is  so  organized  that  in  each  section  all  the 
principal  interests  represented  on  the  council  should  find 
a  place.  This  is  how  Great  Britain  is  trying  to  solve  the 
great  problem  of  reconstruction.  The  more  the  recon- 
struction work  progresses  in  this  country,  the  more  the 
necessity  of  a  systematized  service  dealing  with  the  recon- 
struction problems  will  be  felt.  The  Departments  of  the 
Interior,  and  Commerce  and  Labor  will  have  to  be  relieved 
from  the  work  of  guiding  the  reconstruction  work. 

Cooperation    with    the    different    departments    will    always 
be   necessary,   but   the   problem   of   reconstruction   must   be 
intrusted    to    the    hands    of    a    general    committee    to    deal 
especially  with  the  outlining  of  a  reconstruction  policy. 
*     •     • 

Figures  compiled  by  Frank  J.  Katz  of  the  United  States 
Geological  Survey,  Department  of  the  Interior,  and  obtained 
in  cooperation  with  the  Canadian  Department  of  Mines,  show 
a  decided  increase  in  the  output  of  artificial  abrasives  during 
the  first  half  of  the  year  1918,  as  compared  with  the  first 
half  of  1917.  There  was  little  change  in  the  output  of 
corundum,  however,  and  a  decrease  in  the  output  of  emery. 
The  combined  output  of  emery  and  corundum  in  the  United 
States  and  Canada  for  the  first  half  of  the  year  191S  was 
5455  short  tons;  the  amount  sold,  shipped,  or  manufactured 
into  abrasive  articles,  4500  short  tons;  and  the  amount  re- 
maining as  stock  at  the  expiration  of  that  period,  1600  short 
tons.  The  artificial  carbide  abrasive  output  tor  the  - 
period  of  time  including  carborundum,  crystoloo  and  car- 
bolon,  for  the  two  countries,  was  6583  short  tons  of  crude 
material;  5633  short  tons  consumed  in  the  sale  or  used  for 
the  manufacture  of  abrasive  materials;  and  L'Mit  short  tons 
remaining  as  stock.  The  aluminum  oxide  abrasives  output 
including  alundum.  aloxite,  exolon,  lionite,  and  natite  was, 
for  the  first  six  months  of  the  year  1918,  2S.?A\  short  tons: 
sold  or  used  in  the  manufacture  of  abrasive  materials.  2S.161 
short  tons;  and  26.221  short  tons  remaining  in  stock. 
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ACCURATE   MEASUREMENT  OF  DOVE- 
TAIL WAYS 

Bl      7.    HKOCKHANK  I 

Assuming  thai  the  angles  <>f  dovetail  wnys  have  been  oor 
rectly  planed,  the  most  accurate  method  of  checking  their 

width    and    the    one    most    commonly    applied    is    to    lay    a 
standard   round   plug  in  each    u;iv   and   take  the  measurement 

between  or  over  them  with  a  vernier  caliper.    Much  tedious 

lilting    can    he    avoided    hy    planing    closely    to    size,    allowing 

but   0.002  or  0.003  inch   [or  Bcraping,     if  the  proper  means 
are   provided    tor   accurate   measurement,   this   can   be  easily 

done. 

Used    in    conjunction    with    standard    plugs   which   may   be 
made   in    pairs,    the   accompanying   table   will   be   found   con- 

TABLB  FOR  USE  IN  MEASURING  DOVETAILS 


IT    ~Z& 


X 


r-fl^r 


i5      lTi 


v 

c 

FIk     I 


c 


^ 


L 
-    x    -  ~ 

Fig.O-  ( 

Jfoi  II 


Din  mot  it 

Of  Plug. 

Inch 

Angle 

Distani  e  v 

Degrees  '   Inches 

Distance  B, 
Inches 

Angle 
Degrees 

Angle 

Degrees 

Distance  P, 
Inch 

Dlstnnrr  Q, 
Inch 

3/8 

40 
45 
50 
55 
60 

0.51516 
0.45266 
0.40209 
0.36019 
0.32475 

0.70266 
0.64016 
0.58959 
0.54769 
0.51225 

10 
12 
15 

100 
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105 

0.15733 
0.15183 
0.14387 

0.34483 
0.33933 
0.33137 
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40 
45 
50 
55 
60 

0.68688 
0.60355 
0.53613 
0.48025 
0.43300 

0.93688 
0.85355 
0.78613 
0.73025 
0.68300 

10 
12 
15 
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0.20978 
0.20245 
0.19183 
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0.45245 
0.44183 
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1.37375 
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1.07225 
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1.71719 
1.50888 
1.34031 
1.20063 
1.08250 

2.34219 
2.13388 
1.96531 
1.82563 
1.70750 

10 
12 

15 
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0.52444 
0.50611 
0.47958 

1.14944 
1.13111 
1.10458 

40 
45 

1%     50 
55 
60 

1 

2.06063 
1.81065 
1.60838 
1.44075 
1.29900 

2.81063 
2.56065 
2.35838 
2.19075 
2.04900 

10 
12 

15 
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102 
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0.62933 
0.60734 
0.57550 

1.37933 
1.35734 
1.32550 
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Figs.    3    to    6.     Four    Applications    of    Formulas 


In  Fig.  1, 

a 
A  =  cot  —  R 

2 
B  =  A  +  R  (1) 

where  a  =  an  angle  less  than  90  degrees,  and 
R  =  radius   of  plug. 
In  Fig.  2, 

90  deg.  +  ft 
/32  =  90  degrees 


P  =  R  tan  I  90  degrees 
Q  =  P  +  R 


venient  for.  determining  the  correct  vernier  reading.  The 
figures  given  in  the  table  are  derived  from  the  following 
formulas: 

i Address:     Superior   Machine   &   Engineering    Co.,    Detroit,    Mich. 
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Figs,  1  and  2.     Diagrams    for    deriving    Formulas 


(2) 

where  /3  =  an  angle  greater  than  90  degrees, 
and 

R  =  radius  of  plug. 
In     the     practical     application     of     these 
formulas,    there    are   four   cases    to   be   con- 
sidered, as  in  the  following  notation: 

Case  1,  Fig.  3. — Male  form,  where  both 
angles  are  less  than  90  degrees.  Distance  C 
and  angle  a  are  given;  then  insert  the  value 
of  B  from  Formula  (1)  to  obtain  the  value 
of  X: 

X  =  C  +  2B 
Case  2,  Fig.  4. — Female  form,  where  both 
angles  are  less  than  90  degrees.     Distance  C 
and  angle  a  are  given;    then 
X  =  C  —  2B 
Case    3,    Fig.    5. — Male    form,    where    one 
angle  is  less  and  one  angle  greater  than  90 
degrees.     Distance    C   and    angles    a    and   /? 
are  given;  then  insert  the  values  of  B  and 
Q    from    Formulas    (1)    and    (2)    to   obtain 
the  value  of  X: 

X  =  C  +  B  +  Q 
Case  If,  Fig.   6. — Female  form,  where  one 
angle  is  less  and  one  angle  greater  than  90 
degrees.    Distance  C  and  angles  a  and  /3  are 
given;    then 

X  =  C—  (B  +  Q) 


The  best  temperature  at  which  to  quench  carbon  steel  for 
the  purpose  of  hardening  being  at  the  non-magnetic  point, 
an  instrument  for  determining  this  point  has  been  applied 
to  electric  heat-treating  furnaces  by  a  British  company,  ac- 
cording to  the  Scientific  American.  The  furnace  chamber 
consists  of  an  inner  pot  containing  a  mixture  of  salts  hav- 
ing comparatively  low  melting  and  high  vaporizing  points. 
The  pot  is  wound  with  a  heating  coil,  and  is  provided  with 
a  heat-resisting  lagging.  An  insulated  copper  coil  is  wound 
around  the  outside  case  of  the  furnace,  the  ends  of  which 
are  connected  with  a  galvanometer.  A  current  of  electricity 
passing  through  the  heating  coil  will  quickly  heat  the 
furnace,  melt  the  salt  mixture,  and  magnetize  any  steel  ar- 
ticle that  is  within  the  pot.  When  the  steel  has  been  heated 
to  the  non-magnetic  point,  the  deflection  of  the  needle  indi- 
cates that  the  desired  temperature  has  been  attained. 


NEW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD   OF   NEW   AMERICAN    METAL-WORKING    MACHINERY 


IN      THIS 

Knapp     Thread     Inspection     Equipment.     Arthur     Knapp     En- 

eiing  Corporation,    101   I 'ark  Ave.,   New  York   City.    ..   357 
Heald    No.    65    Cylinder    Grinder.     Heald    Machine    Co.,    Wor- 
cester,   Mass 360 

Kent  "Keg-konveyor."     Kent  Machine  Co.,  Kent,  Ohio   362 

American      Pneumatic     Collet     Chuck.     American     Pneumatic 

Chuck  Co.,   9   S.   Clinton    St.,    Chicago,    111 363 

Haynes    "Tip-it"     Compound     for    Welding   Stellite     to     Steel. 

Haynes    Stellite   Co.,    Kokomo,    Ind 363 

Improved  Arc  Welding  Tool.     Arc  Welding  Machine  Co.,  Inc., 

220  W.  42nd  St.,  New  York  City  , .   364 

Burke    Vertical    Milling    Machine.     Burke    Machine    Tool    Co., 

Conneaut,     Ohio 364 

Reynolds   Traveling    Radial    Screwdriving    Machine.      Reynolds 

Machine    Co.,    Massillon,    Ohio 364 

General   Electric  Overload   Protective   Plugs.     General  Electric 

Co.,    Schenectady,    N.    Y 365 

Fischer     Profile     Grinding     Machine.     Fischer     Machine     Co., 

310    N.    11th    St.,    Philadelphia,    Pa 366 

Oliver  Shell   Lathes.     Oliver  Mch.  Co.,  Grand  Rapids,  Mich 367 


NUMBER 

Gustin- Bacon    Reversible    Driving    Chuck.     Gustin-Bacon   Mfe 

Co.,    1416   W.    121  h    St.,    Kansas    City,    Mo 

Beach   Lapping   Machine.      Beach   Mfg.   Co.,  Boston,  Mas.s. 

U.    S.    Electrical    Bench    Grinding    Machine.     U.    S.    Electrical 

Mfg.   Co.,   459   EL    Third   St.,    Los  Angeles,   Cal 

Hanson    Friction    Clutch.     Hanson    Clutch    &    Machinery    Co 

Tiffin,     Ohio     

Improvements    in    Blckett    Planer.     Pickett    Machine    &    Mfg 

Co.,    Cincinnati,    Ohio     "    368 

Universal    Drafting    Pen.     Universal    Drafting    Pen    Co.,    Inc., 

27   Cannon    St.,    Bridgeport,    Conn [  369 

Red-E    High-speed   Cutters  with   Carbon   Shanks.     Ready  Tooi 

Co.,  650  Railroad  Ave,  Bridgeport,  Conn 369 

Nivin      Metal      Parts      Washing      Machine.        Nivin    Mfg     Co 

Inc.,    840   Larrabee    St.,    Chicago,    111 '  370 

Chicago     Pneumatic    "Little    Giant"    Corner     Drills'."  Chicago 

Pneumatic  Tool   Co.,    1060   Fisher  Bldg.,   Chicago,    111 370 

Spafford  Turret  Drill   Head.     Spafford  Tool  Works,  10  Hoadley 

Place,    Hartford,    Conn 371 


KNAPP  THREAD  INSPECTION  EQUIPMENT 


IN  order  to  provide  for  deter- 
mining the  accuracy  of  va- 
rious types  of  master  gages 
which  are  used  as  reference 
standards  in  checking  gages 
used  for  measuring  the  dimen- 
sions of  interchangeable  parts  of 
manufactured  products,  the  Bu- 
reau of  Standards,  Washington, 
D.    C,    has    established    what    is 

known  as  the  "Gage  Section."  The  equipment  with  which 
it  is  furnished  includes  complete  facilities  for  use  in  deter- 
mining with  absolute  accuracy  the  shape  or  thread  angle  of 
thread  gages,  their  pitch  diameter  and  the  lead  of  their 
thread.  Special  equipments  were  developed  for  these  pur- 
poses and  manufacturers  desiring  to  have  their  master 
thread  gages  tested  can  send  them  to  Washington  for  that 
purpose.  The  methods  used  by  the  Bureau  of  Standards  for 
making  these  tests  depend  for  their  accuracy  upon  funda- 
mental  scientific 
principles,  the  ap- 
paratus used  con- 
sisting of  a  source 
of  white  light  and 
means  of  transmit- 
ting and  reflecting 
this  light  through 
suitable  prisms  and 
from  suitable  mir- 
rors to  give  the  de- 
sired results.  Un- 
til recently,  such 
apparatus  was  not 
available  to  the 
manufacturer  who 
had  sufficient  work 
to  justify  invest- 
ment in  equipment 
of  this  kind,  but 
the  Arthur  Knapp 
Engineering  Corpo- 
ration, 101  Park 
Ave.,  New  York 
City,  is  now  mak- 
ing similar  equip- 
ments to  those 
used  by  the  Bureau 
of     Standards      so 


To  provide  for  attaining  the  utmost  precision  in 
testing  the  thread  form,  the  lead,  and  the  pitch 
diameter  of  master  thread  gages,  the  Arthur  Knapp 
Engineering  Corporation  is  manufacturing  the  line 
of  machines  which  are  illustrated  and  described  in 
this  article.  These  equipments  are  of  the  type  used 
in  the  Gage  Division  of  the  Bureau  of  Standards, 
Washington,  D.  C,  and  they  are  manufactured  by  the 
above  company  according  to  designs  developed  by 
the  Bureau  of  Standards  and  by  the  National  Physical 
Laboratory  of  England. 


Fig.  1. 


that  they  can  be  purchased  for 
use  in  the  shops  of  industrial 
corporations. 

Thread  Angle  Projection 
Apparatus 
In  Fig.  1  there  is  shown  the 
apparatus  used  for  measuring 
the  thread  angle.  This  equip- 
ment works  on  the  projection 
principle,  that  is  to  say,  a  mag- 
nified image  of  the  thread  is  projected  onto  a  suitable  stage, 
and  its  form  is  measured  by  comparison  with  a  master  gage 
or  templet  of  standard  form.  The  apparatus  is  of  the  type 
designed  by  the  Bureau  of  Standards,  Washington,  D.  C. 
A  feature  of  the  design  is  that  all  adjustments  of  the 
lantern,  gage-holder,  and  bevel  protractor  which  supports 
the  master  templet  are  within  easy  reach  of  one  operator. 
Referring  to  Fig.  1,  the  source  of  light  for  the  projection 
apparatus  consists  of  an  arc  lamp  contained  in  the  lantern 

L,  an  arc  lamp  be- 
ing used  for  this 
purpose  because  it 
is  the  nearest  prac- 
tical approximation 
of  a  perfectly  white 
light.  Rays  of  light 
from  the  arc  pass 
through  a  condens- 
ing lens  A  and  are 
then  projected  onto 
the  thread  of  the 
gage  which  is  to  be 
measured.  In  pre- 
paring to  use  this 
apparatus,  two  pre- 
liminary adjust- 
ments must  be 
made,  namely  the 
thread  gage  must 
be  set  so  that  the 
side  on  which  the 
thread  is  to  be  pro- 
jected is  located  op- 
posite the  center  of 
lens  B  and  the  lan- 
tern bracket  must 
be  swung  around 
its  pivotal    support 


Thread    Angle    Projection    Apparatus    manufactured    by    the    Arthur    Knapp    Engineering 
Corporation.      This    Apparatus   was    designed    by    the    Bureau    of    Standards 
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Fig-.  2.     Vernier    Bevel    Protractor    which    supports    the    Templet    with 
which   the   Shape   of   the   Imago   of   tho   Thread   is   compared 

so  that  the  rays  of  light  pass  over  the  gage  In  a  direction 
tangent  to  the  helix  of  the  thread.  After  passing  the  thread 
gage,  the  light  rays  go  through  projecting  lenses  B  and  C 
and  then  through  the  prism  G  which  deflects  the  light  up  to 
the  surface  of  a  mirror,  as  indicated  by  the  arrow. 

Care  is  taken  to  so  adjust  the  angles  of  prism  G  and  of 
the  mirror  that  the  light  rays  projected  from  the  surface  of 
the  mirror  will  fall  upon  the  stage  AT  in  exactly  a  perpendic- 
ular direction.  This  is  important  because  if  the  rays  did  not 
fall  perpendicular  there  would  be  danger  of  inaccuracy  in 
comparing  the  image  of  the  threads  thrown  on  stage  N  with 
the  form  of  master  templet  M  with  which  the  form  of  the 
thread  is  compared.  This  master  templet  has  an  included 
angle  of  60  degrees  so  that  it  may  be  used  direct  in  checking 
the  accuracy  of  form  of  U.  S.  standard  and  other  60-degree 
threads.  Where  it  is  desired  to  check  an  Acme  thread  or 
any  other  thread  than  one  with  a  60-degree  included  angle, 
this  can  still  be  done  with  templet  M.  The  method  of  pro- 
cedure is  to  first  align  one  side  of  the  templet  against  one 
side  of  the  thread  image  on  the  stage  and  then  note  the 
reading  of  the  vernier  swivel  on  which  the  templet  is  sup- 


ported.     After    this    reading    lias    been    taken    the    vernier    is 

swung  around  to  bring  the  opposite  side  of  templel  m  into 
alignment   with  the  other  side  of  the  image  of  tin;  thread, 

A  second  reading  of  the  vernier  is  then  taken,  and  from  the 

difference  "i    readings,  bearing  in   mind   the  fact  thai    the 

templel  has  a  60-degree  included  angle,  the  accuracy  of  the 
thread  may  he  determined.  Equipments  Of  this  kind  are 
made  to  provide  tor  obtaining  a  magnification  of  either  44, 

65,  Or  II".  times  actual  size  between  the  work  and  the  face 
of  the  mirror;  then  by  regulating  the  distance  between  the 

mirror  and  the  stage  X  upon   which   the  image  is  projected,  a 

further  degree  of  magnification  can  be  obtained.    The  latter 

result  must  he  calculated  for  the  distance  from  the  stage  to 
the  lace  of  I  he  projecting  mirror.  Tested  under  such  condi- 
tions by  a  method  where  the  personal  equation  is  eliminated, 
it  is  obvious  that  extremely  accurate;  results  can  be  obtained. 
So  far.  the  discussion  of  the  use  of  this  apparatus  has  been 
based  upon  its  application  for  testing  male  thread  gages. 
The  same  equipment  may  be  employed,  however,  for  testing 


Fig.  4. 


Close    View    of    Gage-holder,    Projection    Lenses    and    Prism 
for    deflecting    Light    to    Mirror 


Fig.  3. 


Lantern  containing  Electric  Arc  which  is  used  as  the  Source  of 
Light  for  the   Projection  Apparatus 


the  accuracy  of  the  thread  form  of  female  gages.  This 
result  is  accomplished  by  the  use  of  a  special  core  check 
composition  with  a  known  coefficient  of  contraction  and 
expansion.  With  this  composition  a  cast  is  made  of  a  section 
of  the  internal  thread  and  then  after  the  cast  has  been  hard- 
ened, the  accuracy  of  the  thread  form  of  this  cast  is  deter- 
mined by  setting  it  up  on  a  special  support  on  the  gage- 
holder  and  proceeding  in  exactly  the  same  way  as  in  testing 
the  accuracy  of  a  male  thread  gage.  This  projection  ap- 
paratus is  also  adapted  for  accurately  determining  the  per- 
fection of  thread  form  of  such  products  as  taps  and  thread- 
ing dies.  It  may  also  be  used  for  testing  the  accuracy  of 
master  templets,  etc. 

Thread  Lead  Testing-  Apparatus 

For  use  in  testing  the  accuracy  of  the  lead  of  thread 
gages,  the  Arthur  Knapp  Engineering  Corporation  is  making 
an  apparatus  illustrated  in  Figs.  5  and  6.  Its  construction 
is  based  upon  designs  furnished  to  the  Bureau  of  Standards, 
Washington,  D.  C,  by  the  National  Physical  Laboratory  of 
England.  The  illustrations  show  machines  set  up  for  testing 
a  plug   thread   gage   and   a   ring   thread   gage,   respectively. 
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In  addition  to  its  application  for  testing  the  lead  of  thread 
gages,  this  apparatus  may  be  used  to  advantage  in  checking 
the  lead  of  taps,  hobs,  threading  dies  and  other  work  of  a 
similar  nature,  where  accuracy  of  the  lead  is  important. 
It  will  be  seen  that  thread  gage  X  which  is  to  be  tested,  is 
supported  between  centers  carried  by  a  fixed  frame  />,  these 
centers  being  adjustable  to  carry  thread  gages  of  different 
lengths.  A  stylus  .1  enters  the  thread  groove,  this  stylus 
being  carried  by  a  spring  support  secured  to  carriage  T 
which  is  free  to  move  longitudinally.  When  such  a  move- 
ment of  the  carriage  occurs,  the  stylus  swings  on  its  spring 
support  about  a  fulcrum  at  the  point  of  the  stylus  which 
is  in  contact  with  the  thread  groove.  At  its  rear  end,  stylus 
I  carries  a  small  projection  lens  D  through  which  light  is 
transmitted  from  a  straight  line  filament  F.  The  image  of 
this  incandescent  filament  passes  through  lens  D  and  then 
by  means  of  two  suitable  prisms  located  beneath  the  table, 
this  image  is  projected  up  onto  ground  glass  G.  There  is  a 
line  scribed  on  this  ground  glass  with  which  the  image  of 
the  filament  may  be  brought  into  coincidence  by  moving 
carriage  T. 

Mounted  at  the  right-hand  end  of  carriage   T  there  is  a 
micrometer  head  which  reads  to  0.0001  inch  and  carriage  T 


Fig.  5.     Thread    Lead    Testing-    Apparatus    manufactured   by    the    Arthur 
Knapp  Engineering  Corporation.     This  Apparatus  is  made  accord- 
ing   to   Designs    furnished    to    the    Bureau    of    Standards 
by  the  National  Physical  Laboratory  of  England 

is  controlled  by  a  counterweight  so  that  the  micrometer 
spindle  is  always  held  in  contact  with  an  accurately  ground 
ball  <S  at  the  rear  end  of  the  right-hand  center.  In  testing 
the  accuracy  of  lead  of  a  thread  gage  with  this  apparatus, 
first  set  the  gage  up  between  centers  and  then  enter  the 
stylus  point  into  a  thread  groove,  after  which  the  image  of 
the  incandescent  filament  is  brought  into  coincidence  with 
the  line  scribed  on  ground  glass  G.  When  this  result  has 
been  accomplished,  the  reading  of  the  micrometer  head  is 
noted,  after  which  the  stylus  point  is  withdrawn  from  the 
thread  and  placed  in  either  the  next  thread  groove  or  any 
known  number  of  threads  from  the  one  in  which  the  stylus 
was  originally  located.  Before  this  change  can  be  made,  the 
micrometer  head  must  be  turned  back  so  that  the  spindle  is 
sufficiently  released  from  the  ball  S  to  allow  the  required 
travel  of  carriage  T.  After  setting  the  stylus  in  the  required 
thread  groove,  the  micrometer  spindle  is  turned  up  into 
contact  with  ball  S,  and  then  by  carefully  turning  the  mi- 
crometer, a  sufficient  movement  of  carriage  T  will  be  ac- 
complished to  bring  the  image  of  the  incandescent  filament 
back  into  coincidence  with  the  line  on  ground  glass  G.  If 
the  lead  of  the  thread  is  accurate,  the  difference  in  the 
micrometer  readings  between  the  first  and   second   settings 


Fig.  6.     In    Fig.    5    the    Thread    Lead    Testing    Apparatus    is    shown    set 

up   for    checking    the    Accuracy   of    a   Male    Thread    Gage.      This 

Illustration    shows    the    Attachment    used    for   measuring 

the   Lead   of   a   Female   Thread   Gage 

will  be  equal  to  either  the  lead  of  the  thread  or  some  multi- 
ple of  the  lead,  according  to  whether  the  stylus  was  placed 
in  the  next  thread  groove  to  the  one  originally  occupied  or 
several  threads  farther  along  the  gage.  If  there  is  an  inac- 
curacy of  lead  this  will,  of  course,  be  determined  by  sub- 
tracting the  difference  of  the  micrometer  readings. 

In  using  this  apparatus  for  measuring  the  lead  of  ring 
gages  an  attachment  has  to  be  used  which  provides  for 
reaching  into  the  interior  of  the  gage.  The  apparatus  for 
this  purpose  is  shown  in  Fig.  6  and  consists  of  a  stylus  E 
which  has  a  bent  point  K  which  will  enter  the  thread  groove. 
The  ring  gage  is  clamped  to  a  faceplate  by  means  of  straps 
U.  It  will  be  seen  that  stylus  E  is  pivoted  and  connected  at 
its  right-hand  end  to  the  end  of  a  rod  carrying  the  projec- 
tion lens  through  wrhich  light  from  the  incandescent  lamp 
is  transmitted.  Aside  from  the  special  means  of  adapting  the 
apparatus  for  testing  the  lead  of  internal  threads,  the 
method  of  procedure  is  exactly  the  same  as  that  described 
for  a  plug  gage.  For  testing  both  internal  and  external 
thread  gages,  the  ratio  of  magnification  of  the  error  is  350 
to  1  (as  shown  by  the  failure  of  the  image  from  filament  F 
to  coincide  with  the  line  on  ground  glass  G),  so  that  it  will 
be  apparent  that  this  machine  may  be  used  with  a  very  high 
degree  of  precision. 


Fig.  7.     Thread    Pitch   Diameter    Measuring    Apparatus   manufactured   by 

the  Arthur  Knapp  Engineering  Corporation   according  to  Designs 

of    the    National    Physical    Laboratory    of    England 
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Apparatus  tOP  M«»iisiiiinu'  I'ltrh  1  Miimol  or 

of  Thread  ( taffM 
The  thread  gage  pltcb  diameter  hum;; 
urlng  machine  shown  In  Pig,  7  is  made 
by  tin-  Arthur  Knapp  EQngineering  Cor> 
poratloo  according  to  designs  developed 
by  the  National  Physical  Laboratorj  ot 
England,     n   will  be  apparent   From   this 

illustration    that     the    apparatus    employs 

the  three  wire  system  and  the  claim  made 
is  thai  exceptional  facility  is  afforded  the 
operator  of  the  machine  in  carrying  on 

his  work.     It    will   be  soon   that    I  ho   throe 
wiros    i   are  supported  by  a  bridge  B  so 
that  they  are  conveniently  located  in  re- 
lation to  the  gage.     This  is  a  far  better 
method   than   employing   rubber   bands  to 
hold  the  wires  on  the  work,  as  the  tension 
of  the  hands  bows  the  wires  and  is  likely 
to  cause  inaccurate  results  to  be  secured. 
At  one  end  of  bridge  B  it  will  be  seen 
that  there  is  a  stop  C   which   is  adjust- 
able  for   different   sizes   of  thread   gages 
which  may   be  tested;    and   at  the  oppo- 
site end  of  the  bridge  there  is  a  microm- 
eter head  D,  which  is  used  in  making  the  measurement  over 
the  wires.     The  entire  bridge  and  other  parts  of  the  mech- 
anism  are   carried   on   a  cross-slide   E,   which    is   supported 
by  two  balls  in  one  of  the  V-ways  and  one  ball  in  the  third 
way.     This  gives  a   free  transverse  movement  so   that  the 
stop  G  and  micrometer  spindle  D  can  instantly  center  them- 
selves in  relation  to  the  thread  gage  and  wires.     It  will  also 
be  seen  that  carriage  E  is  mounted  on  a  longitudinal  slide 
F  so  that  the  micrometer  and  wires  may  be  moved  along 
to  provide  for  taking  measurements  at  different  points  on 
the  thread  gage.    It  will,  of  course,  be  evident  that  the  gage 
is  supported  on  centers  G  and  that  these  are  furnished  with 
means  of  adjustment  to   provide   for  holding  thread   gages 
of  various  lengths. 


HEALD  NO.  65  CYLINDER  GRINDER 

The  Heald  Machine  Co.,  Worcester,  Mass.,  is  now  manu- 
facturing a  cylinder  grinder  (No.  65)  which  differs  con- 
siderably in  its  general  design  from  the  preceding  or 
original  machine  (No.  60).  A  glance  at  the  accompanying 
illustrations  will  reveal  one  of  the  important  improvements 
in  the  design.  A  solid  bed  supports  both  the  eccentric  grind- 
ing head  and  the  work-table,  instead  of  mounting  the  latter 
upon  a  knee  having  vertical  adjustment  on  the  face  of 
the  column  as  on  the  No.  60  machine.     The  principal  object 


Fig.  1.     Heald    Cylinder    Grinder    having    a    Solid    Bed    for    Grinding    Head 

a    Self-contained    Drive 


Fig.  2.     Rear     View     of     Heald     No.     65     Cylinder     Grinding     Machine 

of  this  change  was  to  secure  a  more  rigid  machine  for  sup- 
porting heavy  castings  (such  as  the  four-  and  six-cylinder 
blocks)  and  at  the  same  time  have  as  much  vertical  adjust- 
ment as  is  actually  needed  in  general  manufacturing  prac- 
tice. The  fact  is  that  in  a  large  percentage  of  the  plants 
using  cylinder  grinders,  the  work-table  is  not  adjusted  ver- 
tically in  operating  the  machine,  except  when  a  very  slight 
vertical  movement  is  necessary  for  truing  up  a  bore  which 
has  been  machined  a  little  high  or  low.  The  large  vertical 
adjustment  on  the  older  machine  is  not  necessary  for  work 
of  the  class  mentioned,  although  it  is  convenient  when  the 
machine  is  used  in  repair  shops  or  wherever  cylinder  sizes 
are  liable  to  vary  considerably.  The  work-table  of  the  new 
machine  has  a  vertical  adjustment  of  y8  inch  to  allow  for 
whatever  vertical  changes  may  be  needed  when  grinding 
castings  containing  more  than  one  bore.  The  work-holding 
fixture  for  the  new  machine  can  be  easily  arranged  to  hold 
the  cylinder  at  the  required  height;  and  then  this  adjust- 
ment is  utilized  to  compensate  for  any  slight  errors  in  a 
vertical  direction  which  might  exist  in  the  bored  cylinder 
casting. 

The  vertical  adjustment  of  %  inch  is  secured  by  means  of 
an  inclined  slide  P  (See  Pig.  5)  located  between  the  main 
table  and  the  cross-slide  table.  As  this  intermediate  slide 
is  adjusted  in  a  direction  parallel  to  the  main  table,  it  moves 
either  up  or  down  the  inclined  ways  on  the  main  table,  thus 
raising  or  lowering  the  cross-slide  table 
and  work.  In  this  way  an  adjustment  is 
obtained  which  is  sufficient  to  take  care 
of  all  vertical  errors  that  might  exist  in 
the  different  bores  in  a  cylinder  casting. 
The  adjustment  of  the  intermediate  slide 
is  affected  by  turning  shaft  0  with  a 
hand  crank  (see  Fig.  1).  This  shaft  is 
connected  through  bevel  gearing  with  a 
screw  R  (Fig.  5)  which  passes  through 
a  nut  attached  to  the  intermediate  slide. 
The  method  of  arranging  or  supporting 
the  dogs  for  controlling  the  travel  of  the 
table  is  a  very  simple  but  interesting  and 
ingenious  feature  of  the  machine.  By  re- 
ferring to  Fig.  1  it  will  be  seen  that  these 
dogs  are  not  attached  to  the  main  table 
in  the  usual  manner,  but  are  carried  by 
a  dog-bar  which  is  supported  by  the  in- 
termediate slide  which  provides  the  ver- 
tical adjustment.  The  advantage  of  this 
construction  is  that  the  travel  of  the 
grinding   wheel   relative  to   the   work   is 


and    Work-table,    and 
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Fig:.  3.     End  View  of  Cylinder  Grinder  showing  Drive  to  Grinding  Spindle 

not  changed  by  any  adjustments  which  may  be  made  for 
raising  or  lowering  the  work.  For  instance,  if  the  dogs  are 
adjusted  to  reverse  the  travel  when  the  wheel  is  in  the 
correct  position  relative  to  the  work,  these  same  points  of 
reversal  between  the  wheel  and  the  work  will  be  maintained, 
even  though  the  intermediate  slide  may  be  adjusted.  This 
is  due  to  the  fact  that  as  the  intermediate  slide  and  work 
are  moved  in  one  direction  or  the  other,  the  dogs  also  move 
a  corresponding  amount,  since  they  are  mounted  upon  a  bar 
attached  to  the  intermediate  slide. 

The  driving  mechanism  is  another  interesting  feature  of 
this  machine  and  differs  from  the  arrangement  on  the  No.  60 
design.  The  main  driving  shaft  is  mounted  at  the  rear 
of  the  machine  near  the  base  (see  Pig.  2)  and  is  driven 
directly  either  from  the  main  lineshaft  or  from  a  motor. 
The  machine  shown  in  the  illustration  is  arranged  for  a 
lineshaft  drive,  tight  and  loose  pulleys  being  provided  so 
that  a  countershaft  or  overhead  works  is  not  required.  In 
the  case  of  a  motor  drive,  a  single  belt  pulley  could  be  em- 
ployed. The  grinding  spindle  is  driven  from  the  main  driv- 
ing shaft  through  a  flexible  idler,  one  belt  connecting  with 
the  idler  and  another  belt  transmitting  motion  to  the  grind- 
ing spindle.  The  tension  of  these  belts  is  maintained  auto- 
matically by  an  ingenious  arrangement  which  may  be  seen 
by  referring  to  the  end  view,  Fig.  3.  The  tension  of  the 
belt  leading  from  the  main  driving  shaft  is  controlled  by 
spring  A,  which  connects  with  lever  B  which,  being  pivoted 
in  the  center,  carries  the  idler  pulley  upward  and  maintains 
whatever  tension  is  required.  The  lever  which  carries  the 
idler  is  also  connected  at  its  lower  end  with  spring  C,  which 
tends  to  carry  the  idler  backward,  thus  tensioning  the  belt 
leading  to  the  grinding  spindle.  By  means  of  screws  and 
thumb  nuts,  the  tension  on  the  springs  may  be  varied  as  re- 
quired. The  speed  of  the  wheel-spindle  is  changed  to  suit 
different  diameters  of  grinding  wheels  by  means  of  inter- 
changeable pulleys  which  are  applied  to  the  wheel-spindle. 

On  the  front  of  the  machine  at  the  left-hand  side  there 
are  two  gear-boxes.  The  lower  one  provides  two  speeds  for 
the  eccentric  head,  these  speed  changes  being  controlled  by 
lever  D,  Fig.  4,  which  operates  friction  clutches  of  the  ex- 
panding type.  This  speed  regulating  box  is  connected  with 
the  main  driving  shaft  at  the  rear  by  a  cross  belt  which 
extends  through  the  machine  base.  This  belt  connects  with 
the  pulley   E  on  the  lower  shaft   of  the   speed-box.     When 


friction  clutch  /•'  is  engaged  by  lever  D,  the  upper  shaft  is 
driven  at  the  higher  speed,  and  when  friction  clutch  (}  is 
engaged,  the  speed  is  reduced  Motion  is  transmitted  from 
the  upper  shaft  hy  means  of  pulley  11  and  a  belt  to  a  shaft 
above  carrying  a  fahroil  pinion  which  meshes  directly  with 
the  large  gear  of  the  eccentric  head.  The  lower  shaft  of  the 
speed-box  also  carries  a  pulley  ./,  which  transmits  motion  by 
a  belt  to  the  lower  shaft  of  the  feed-box  above. 

This  feed-box  contains  a  double  cone  of  gears  and  a 
sliding  key,  and  provides  for  three  rates  of  feed  or  speed 
at  which  the  work  can  t><  fed  past  the  wheel.  These  changes 
are  controlled  by  lever  K.  The  feed-box  is  connected  by  a 
shaft  seen  extending  along  the  front  of  the  machine  (Ki£. 
1),  with  the  automatic  reversing  mechanism  on  the  right- 
hand  end  of  the  bed.  This  is  a  plain  shaft  as  will  be  seen, 
universal  joints  used  in  the  older  machine  to  provide  for 
vertical  adjustment  not  being  required.  The  reversal  of  the 
table  may  be  controlled  independently  by  hand-lever  L,  and 
the  movement  of  the  table  may  be  started  and  stopped  by 
lever  M,  (See  also  Fig.  5)  which  operates  a  friction  clutch 
inside  of  the  base.  Shaft  AT  is  revolved  by  a  crank  when  a 
hand  adjustment  of  the  main  table  is  desired.  The  main 
table  is  equipped  with  limit  stops  which  automatically  re- 
verse its  travel  at  the  extreme  ends  of  the  stroke  so  that  it 
is  impossible  for  the  operator  to  run  the  table  rack  out  of 
mesh  with  the  driving  pinion.  All  of  these  control  levers  are 
within  a  radius  of  18  inches  so  that  they  can  be  reached 
very  easily  without  stooping  and  with  the  least  possible 
effort. 

The  grinding  wheel  spindle  of  this  machine  is  carried  in 
a  double  eccentric  head,  which  is  the  same  design  used  on 
the  No.  60  machine.  This  eccentric  head  also  has  a  mi- 
crometer adjustment  for  readily  varying  the  diameter  of  the 
hole  being  ground,  and  also  the  automatic  adjustment  which 
can  be  made  to  operate  at  each  revolution  of  the  eccentric 
head.  In  order  to  secure  greater  rigidity,  especially  for  the 
grinding  of  large  cylinders  containing  four  or  six  bores  en 
bloc,  the  base  of  the  machine  has  been  widened  considerably. 
The  ways  on  which  the  main  table  slides  are  of  the  dovetail 
form  and  a  gib  is  provided  on  one  side  so  that  all  play  can 
be  eliminated.  Oil  pockets  and  rolls  provide  ample  lubrica- 
tion.    The  length  of  the  main  table  is  such  that  the  bearing 


Fig.  4.     Detail  View  of   Gear-boxes   for   controlling   Speed   of   grinding 
and    Rate    of    Table    Travel 
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Fig.  5.     Longitudinal    Section    through    Cross- 

surfaces  are  protected  from  grit  and  dirt.  The  intermediate 
slide  and  the  cross-slide  table  also  have  the  dovetail  ways 
with  gib  adjustment.  This  cross-slide  table  has  a  24-inch 
lateral  movement  and  it  corresponds  in  size  to  the  table  of 
the  No.  60  machine.  It  is  36  inches  long,  18  inches  wide,  and 
has  a  finished  top  measuring  14  by  28  inches.  The  maximum 
and  minimum  distances  between  the  top  of  the  cross-slide 
table  and  center  of  the  grinding  circle  are  7  15/16  and  7 
13/16  inches,  respectively.  The  feed-screw  of  the  cross-slide 
table  has  a  graduated  dial  reading  to  thousandths  of  an 
inch,  and  adjustable  dogs  are  also  provided  for  indicating 
the  center-to-center  distances  between  cylinder  bores. 

The  main  driving  shaft  at  the  rear  carries  a  pulley  for 
driving  the  lubricant  pump  (see  Fig.  2)  and  also  a  pulley 
for  revolving  the  exhaust  fan  in  case  the  machine  has  an 
independent  exhaust  system.  The  work-table  and  interme- 
diate slide  are  arranged  to  catch  the  lubricant  which  flows 
to  a  channel  or  trough  at  the  rear  of  the  bed  and  then  into 
the  pump  tank.  The  cover  of  this  tank  has  several  compart- 
ments or  partitions  so  arranged  that  most  of  the  sediment 
is  removed  before  it  enters  the  tank  proper.  The  latter  is 
also  provided  with  a  partition  for  catching  any  sediment 
that  may  remain.  The  pump  is  of  a  horizontal  centrifugal 
type  which  is  very  compact  in  its  design.  The  improvements 
in  this  cylinder  grinder  are  the  result  of  a  careful  study  of 


slide    Table,     Intermediate     suae   and   Main   Table 

the  requirements  of  the  manufacture  and  the  result  of  ten 
years'  experience  in  building  machines  for  grinding  cylinders 
accurately  and  efficiently. 


KENT  "KEG-KONVEYOR" 

To  provide  for  the  rapid  handling  of  kegs  filled  with 
light  or  heavy  material,  the  Kent  Machine  Co.,  Kent,  Ohio, 
has  placed  upon  the  market  a  device  known  as  a  "Keg-kon- 
veyor."  It  is  of  very  simple  construction,  easily  operated,  and 
is  said  to  have  a  capacity  for  moving  more  kegs  in  a  speci- 
fied time  than  many  other  forms  of  handling  devices  which 
can  be  operated  by  one  man.  The  Kent  Keg-konveyor  is 
practically  automatic  in  action.  When  the  operator  becomes 
accustomed  to  its  use,  he  approaches  the  keg  with  the  hoop 
up  against  the  handle  of  the  konveyor;  then  by  a  single 
movement  he  drops  the  hoop  over  the  keg  and  brings  the 
handle  down  ready  to  start  pulling  the  load.  Two  spurs  on 
the  lower  part  of  the  device  help  to  pick  up  the  heaviest 
load  and  prevent  the  keg  from  slipping  while  it  is  being 
transported. 

The  wooden  parts  of  the  keg-konveyor  are  made  of  ash 
with  wrought-iron  braces.  The  device  is  light  although 
strong  and  durable.  It  is  a  matter  of  experience  that  in 
many  devices  used  for  handling  freight  the  greatest  strain 


Fig.  1. 


Picking    up    a    Keg    for    Transportation    on    the    "Keg-konveyor" 
made    by    the    Kent    Machine    Co. 


Fig.  2. 


How   the  Kent   "Keg-konveyor"   holds   its   Load   during   the 
Time  it  is  being  carried 
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the  air  pressure  in  this  factory  varies  considerably,  the  test 
was  conducted  by  reducing  the  pressure  to  40  pounds  p<?r 
square  inch,  and  in  employing  the  coarsest  feed  provided  on 
the  machine.  Working  under  these  conditions  it  is  ri 
that  the  chuck  held  the  shell  without  allowing  it  to  slip  in 
any  way.  Subsequently,  these  'bucks  were  used  with  an  air 
pressure  ol  15  pounds  per  square  inch  and  are  said  to  have 
given  satisfactory  service. 


Fig.   1. 


American   Pneumatic   Collet    Chuck    set   up   on    Steinle 
Turret   Lathe 


does  not  necessarily  come  at  the  time  when  the  load  is  being 
picked  up  or  carried.  Destruction  is  more  likely  to  result 
from  abuse  resulting  from  carelessness  of  the  operator 
while  the  truck  is  running  light.  In  working  out  the  present 
design,  particular  attention  has  been  given  to  the  provision 
of  means  for  withstanding  the  roughest  handling. 


HAYNES  "TIP-IT"  COMPOUND  FOR  WELD- 
ING STELLITE  TO  STEEL 

Many  experiments  have  been  carried  on  with  a  view  of 
devising  a  satisfactory  means  of  welding  or  brazing  a  stel- 
lite  bit  to  a  carbon  steel  shank.  In  the  April  number  of 
Maciiinkky  an  article  was  published  describing  the  brazing 
of  stellite  by  the  copper  method.  Since  that  time  there  has 
been  put  on  the  market  a  welding  compound  known  as  "Tip- 
it,"  which  is  made  by  the  Haynes  Stellite  Co.,  Kokomo,  Ind. 
This  company  states  that  it  has  found  this  to  be  the  most 
economical,  most  efficient,  and  the  easiest  applied  of  any 
process  yet  discovered.  The  claim  is  made  that  this  is  the 
most  economical  and  the  most  easily  applied  because  of  the 
fact  that  a  weld  can  be  made  with  an  ordinary  forge  or  a 
coke-,  gas-,  or  oil-heated  furnace,  as  long  as  it  is  possible  to 
obtain  a  heat  of  2000  degrees  F.  The  method  of  procedure  is 
to  cut  the  shank  out  as  noted  in  the  accompanying  illustra- 
tion, to  form  a  recess  for  the  bit.  The  steel  shank  and  the 
stellite  can  then  be  placed  in  the  fire,  although  if  it  is 
obtainable,  a  preheating  chamber  is  best. 


12    AIR  CYLINDER 
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Fig.  2.     Longitudinal   Section   through   the    American   Pneumatic    Collet    Chuck,    Lathe   Spindle,    and   Air   Cylinder 


AMERICAN  PNEUMATIC  COLLET  CHUCK 

For  use  on  heavy-duty  machines  the  American  Pneumatic 
Chuck  Co.,  9  S.  Clinton  St.,  Chicago,  111.,  has  designed  a 
positive-grip  hinged  collet  chuck  which  is  shown  in  illustra- 
tions which  accompany  the  following  description.  It  is 
stated  that  this  chuck  has  a  capacity  for  holding  the  work 
without  slipping  under  the  most  severe  conditions  of  service. 
The  pull  of  the  draw  rod  is  applied  directly  on  the  jaws, 
relieving  the  hinge  pin  of  all  strains  and  ensuring  perfect 
alignment  of  the  jaws  at  all  times.  A  long  gradually  taper- 
ed bearing  on  the  collet  affords  a  powerful  grip  which  is 
increased  by  sliding  hardened  tool  steel  grip  blocks  with 
milled  teeth  which  are  inserted  at  the  front  end  of  the  jaws. 
In  the  event  of  the  air  pressure  being  reduced  or  the  cut  in- 
creased to  a  point  which  would  cause  the  work  to  start 
slipping,  these  grip  blocks  will  slide  in  the  jaw  slots  which 
are  milled  on  a  taper,  thereby  affording  the  necessary  in- 
crease in  the  grip  of  the  chuck.  Perfect  alignment  of  the 
work  is  maintained  by  an  additional  plain  gripping  surface 
at  the  rear  end  of  the  jaws. 

It  is  claimed  that  a  chuck  of  this  type  can  be  operated 
with  a  smaller  air  cylinder  than  is  usually  required,  thereby 
saving  a  considerable  amount  of  air  and  reducing  the 
operating  cost.  While  primarily  designed  for  use  with  a  12- 
inch  air  cylinder  in  holding  6-inch  steel  forgings  for  a  rough- 
boring  operation,  this  chuck  can  be  employed  for  holding 
many  other  classes  of  work.  At  the  shop  of  the  Briscoe 
Motor  Corporation  these  chucks  were  given  a  very  severe 
test  in  rough-boring  155-millimeter  steel  shell  forgings.     As 


Both  the  stellite  and  the  shank  should  be  brought  up  to  a 
temperature  of  about  1600  degrees  F.,  at  which  time  they 
may  be  removed,  the  scale  scraped  from  the  shank,  a  thin 
layer  of  Tip-it  compound  spread  along  the  recess  for  the 
bit,  the  bit  put  in  place  and  then  replaced  in  the  fire.  The 
temperature  should  then  be  brought  up,  and  when  about 
1800  to  1850  degrees  F.  is  reached  the  compound  will  begin 
working  in  the  joint.  When  a  temperature  of  about  1900 
to  1950  degrees  F.  is  reached,  there  will  be  a  fine  bluish 
flame  come  out  from  between  the  stellite  and  the  steel  and 
work  up  the  tool  bit.  When  the  temperature  that  produces 
this  flame  is  reached,  the  tool  should  be  removed  from  the 
fire,  and  a  pressure  brought  to  bear  along  the  entire  length 
of  the  bit.  This  pressure  needs  to  be  only  slight,  say  about 
50  pounds,  to  the  square  inch.  As  soon  as  this  pressure  is 
applied  the  weld  is  completed,  and  the  tool  can  be  handled 
as  one  piece. 


\ 

Mn.hin 

Example    of    Steel    Shank    cut    away    to    receive    Stellite    Bit    Ready    for 
welding    with    "Tip-it"    Compound 
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Whenever  iiiis  electrode-holder  is  used  on  systems  other 
Hum  thai  specified,  the  trigger  is  omitted;  otherwise  it  is 
i  lie  same 


Fig.   1. 


Improved   Arc   Welding    Tool    mnniil  actiircd    by    the    Arc    Welding 

Machine  Oo.,  [no, 


IMPROVED  ARC  WELDING  TOOL 

in  arc  welding,  a  considerable  portion  of  the  operator's 
time  is  consumed  in  changing  welding  electrodes.  Up  to  the 
present  time  a  large  variety  of  welding  tools  have  heen  de- 
veloped and  placed  on  the  market.  The  oldest  forms  con- 
sisted of  spring  tongs  which  had  to  be  spread  apart  by  an 
Instrument  similar  to  an  off -set  screwdriver,  when  it  was 
desired  to  insert  the  electrode  and  release  it.  Another  type 
employed  a  pair  of  tongs  that  could  be  operated  by  a  thumb- 
lever.  The  disadvantage  of  this  scheme  was  that  in  case 
the  electrode  stuck  to  the  work,  the  operator  released  the 
tool,  drawing  an  arc  between  the  tongs  and  the  electrode, 
which  practice  soon  destroyed  the  tongs. 

The  type  in  most  common  use  today,  employs  a  strong 
compression  spring.  If  this  spring  is  strong  enough  to  hold 
the  electrode  when  it  freezes  to  the  work,  so  that  the  elec- 
trode cannot  be  pulled  away  from  the  tool,  it  requires  con- 
siderable strength  to  operate  it,  and  therefore  it  is  not 
always  well  suited  where  girl  operators  are  employed.  The 
present  development,  first  of  all,  was  designed  to  make  the 
operation  of  changing  electrodes  absolutely  definite,  so  that 
in  production  work  it  could  be  counted  upon.  The  next  was 
to  make  an  instrument  that  would  hold  the  electrode  and 
permit  any  amount  of  pull,  in  case  the  electrode  froze  to  the 
work  without  releasing;  at  the  same  time  it  is  operated 
easily  for  voluntary  release. 

The  tool  which  resulted  from  these  studies  is  shown  in  the 
accompanying  illustrations.  The  welding  current  enters  at 
the  rear  end  of  the  composition  shank,  passes  along  the 
shank  to  the  head  of  the  tool,  and  from  there  directly  into 
the  electrode.  It  will  be  noted,  that  there  are  no  joints  in 
this  tool  except  where  the  cable  is  soldered  into  the  shank. 
Therefore,  heating  due  to  contact  resistance  cannot  occur. 
There  is  a  relatively  large  contact  surface  between  the 
electrode  and  the  holding  head,  which  precludes  any  possible 
heating  at  this  point.  The  electrode  is  clamped  by  a  spiral 
segment  operated  by  a  lever.  The  lever  is  thrown  to  the 
widest  open  position  and  the  electrode  inserted,  when  the 
lever  is  turned  in  the  opposite  direction  as  far  as  it  will  g.o. 
Any  attempt  to  pull  out  the  electrode,  results  in  tightening 
the  grip  of  the  segment  which  is  made  of  casehardened 
steel.  The  trigger  is  intended  for  remote  control  employed 
with  the  closed-circuit  system  manufactured  by  the  Arc 
Welding  Machine  Co.,  Inc.,  220  W.  42nd  St.,  New  York  City. 


BURKE  VERTICAL  MILLING  MACHINE 

A  vertical  bench  milling  machine  lias  heen  brought  out  by 
the  Burke  Machine  Tool  Co.,  Conneaut,  Ohio.  This  machine 
is  intended  for  any  small  vertical  milling  that  may  be  re- 
quired in  shops  handling  medium-sized  or  small  work.  The 
reason  for  bringing  out  this  machine  was  that  there  was 
such  a  demand  for  the  vertical  milling  attachment  Supplied 
in  conjunction  with  the  Burke  Machine  Tool  Co.'s  horizontal 
bench  milling  machine,  that  it  became  apparent  that  there 
was  a  need  for  a  machine  of  the  vertical  type.  Horizontal, 
vertical  and  traverse  hand-feeds  are  provided,  the  longitudi- 
nal feed  of  the  table  being  6  inches,  the  traverse  feed  being 
41/4  inches,  and  the  vertical  feed  or  motion  of  the  knee,  11 
inches.  The  machine  is  driven  by  a  belt  to  a  cone  pulley  at 
the  rear  of  the  machine  as  indicated,  the  driving  belt  to  the 
vertical  spindle  passing  over  idlers  at  the  back  of  the  column 
as  shown.  The  driving  belt  is  2  inches  wide,  the  smallest 
diameter  of  the  cone  3Vk  inches,  and  the  largest  diameter  6 
inches,  the  cone  having  three  steps.    The  loose  pulley  on  the 


Vertical  Bench  Milling  Machine  huilt  by  the  Burke  Machine  Tool  Co. 

countershaft  is  7  by  iy±  inches,  and  the  countershaft  speed 
280  revolutions.  The  height  over-all  of  the  whole  machine 
is  28  inches,  its  weight  being  300  pounds  complete,  or  weight 
boxed  400  pounds. 

As  regards  the  capacity  of  the  machine,  it  might  be  men- 
tioned that  the  working  surface  of  the  table  is  5%  'by  15 
inches.  The  bracket  holding  the  vertical  spindle  is  adjusta- 
ble so  that  it  may  be  placed  in  two  positions;  in  one  posi- 
tion the  distance  between  the  center  of  the  spindle  and  the 
face  of  the  column  is  1  inch,  while  in  the  other  position  the 
distance  is  6  inches.  The  taper  hole  in  the  spindle  is  for  a 
No.  7  Brown  &  Sharpe  taper  shank,  while  the  hole  through 
the  spindle  is  9/16  inch.  The  machine  shown  in  the  illus- 
tration has  all  hand-feed,  but  it  is  also  built  with  power 
feed  if  required. 


Fig.  2.     Parts  of  the  Arc  Welding  Tool   shown  in  Fig,    1 


REYNOLDS  TRAVELING  RADIAL  SCREW- 
DRIVING  MACHINE 

Where  screws  are  driven  into  work  that  is  too  large  to 
be  conveniently  handled,  a  machine  must  be  taken  to  the 
work.  Driving  screws  mechanically  is  not  new  but  the 
development    of    methods    of    handling    and    driving    screws 
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mechanically,  and  in  a  measure  automatically  is  of  com- 
paratively recent  date.  Work  that  is  too  heavy  to  manipu 
late  by  hand  but  that  comes  within  a  convenient  range  oi 
dimensions  can  be  served  by  a  machine  of  the  radial  type 
carried  by  a  suitable  post  or  column,  the  work  in  this  case 
being  carried  by  a  truck  or  otherwise  placed  within  range 
of  the  radial  arm.  For  a  class  of  work  that  may  be  built  up 
on  a  bench  or  special  form  and  that  has  screws  driven  before 
removal  from  the  bench  or  form,  a  movable  or  traveling 
machine  of  this  character  has  recently  been  designed  by  the 
Reynolds  Machine  Co.,  Massillon,  Ohio.  It  is  known  as  the 
Reynolds  No.  5  radial,  which  can  be  equipped  to  handle  a 
range  of  screws  varying  from  No.  2,  %  inch  in  a  length,  to 
No.  8,  1  inch  long.  It  is  essentially  a  radial  type  of  machine 
hung  from  a  column,  which,  if  desired,  may  be  made 
movable  upon  a  track  made  alongside  the  work  or  form 
bench. 

The  usual  spindle  bearing  driving  mechanism  and  maga- 
zine are  mounted  on  a  head  which  is  carried  on  an  I-beam 
attached  to  a  pivoted  bracket.  It  turns  in  pivot  bearings 
in  a  saddle  which  is  mounted  on  a  column  and  is  adjustable 
for  height  within  any  convenient  working  range.  This 
column  may  be  mounted  on  a  stationary  base  or,  if  desira- 
ble, it  can  be  attached  to  a  base  having  wheels  that  run  on 
and  are  guided  by  track  rails.  The  head  carrying  the  maga- 
zine and  spindle  mechanism  is  mounted  on  the  I-beam  with 
roller  bearings,  making  it  very  easy  of  operation  for  lateral 
adjustment.  The  power  is  provided  by  an  electric  motor 
mounted  on  a  pivoted  bracket  and  coupled  direct  to  a  splined 
shaft  carried  under  the  beam. 


Traveling  Type   of  Radial   Screwdriving   Machine   built   by  the   Reynolds 
Machine   Co. 

The  carriage  or  base  has  the  wheel  axles  mounted  in  ball 
bearings.  The  carriage  is  moved  by  hand  cranks  placed  at 
the  end  of  a  beam  near  the  operator's  usual,  position,  the 
connection  to  the  axle  being  by  means  of  shafts  and  univer- 
sal joints.  The  carriage  is  also  provided  with  gibs  to  connect 
with  the  rails  as  a  measure  of  safety  against  accidental 
overturning.  In  operation,  the  driving  of  screws  can  be 
started  at  either  end  of  the  work  and  longitudinal  lines  of 
screws  can  be  driven  by  combining  the  swing  of  the  arm, 
the  movement  of  the  head  on  the  arm,  and  the  movement  of 
the  carriage.  The  lateral  or  angular  lines  of  screws  are 
driven  by  movement  of  the  head  or  arm,  swinging  the  arm 
and  moving  the  base  to  new  positions  as  required.  While 
any  range  of  action  within  reach  may  be  secured,  this  No.  5 
radial  will  cover  a  width  of  36  inches  giving  angles  of  30 
degrees,  or  a  width  of  nearly  four  feet  in  direct  cross-lines 
at  right  angles  to  the  column.  Obviously  any  reasonable 
length  can  be  secured  by  making  provision  for  the  electric 
wires.  The  controller  for  operating  the  motor  is  carried  by 
the  same  bracket  that  carries  the  motor,  thus  bringing  it 
within  easy  reach  of  the  operator. 


Fig.  i. 


General    Electric    Motor    Starting    Switch    with    Time    Limit 
Overload  Protective  Device 


GENERAL  ELECTRIC  OVERLOAD  PRO- 
TECTIVE PLUGS 

The  Type  CR  1038  switch  as  manufactured  by  the  General 
Electric  Co.,  Schenectady.  X.  V.,  is  designed  for  connecting 
alternating-current  motors  up  to  ::  horsepower  110  volts 
and  5  horsepower  220,  440,  and  550  volts,  direct  on  the  line. 
This  switch  contains  a  feature  other  than  the  quick  make- 
and-break  device  which  will  no  doubt  be  of  interest,  and  that 
is  the  time  overload  protective  plugs  which  are  located  im- 
mediately below  the  switch  proper  and  inside  the  sheet-iron 
case  covering  the  whole  device.  These  protective  plugs,  as 
shown  in  Fig.  2,  contain  a  stationary  contact  post  with  heat- 
ing coil  A  and  a  fusible  joint  B  which  binds  a  spring  con- 
tact arm  to  the  stationary  post.  The  motor  circuit  is  com- 
pleted through  the  heating  coil,  post,  link,  and  spring  con- 
tact arm.  In  case  of  an  overload,  the  current  passing  through 
the  heating  coil  will  heat  the  post  sufficiently  to  melt  the  low 
fusible  alloy  that  holds  the  link  together,  thus  releasing 
the  spring  contact  arm  and  causing  it  to  take  the  position 
as  shown  by  the  dotted  line  D,  thereby  opening  the  circuit 
between  the  contact  arm  and  the  post. 

These  fusible  links,  which  cost  but  very  little,  are  easily 
renewed,  simply  by  slipping  the  link  down  over  the  end  of 
the  post  and  fastening  the  spring  contact  arm  under  at  the 
same  time.  The  successful  operation  of  the  protective  plug 
depends  upon  the  special  low  fusing  alloy  which  holds  the 
link  together,  and  only  new  links  manufactured  by  the 
General  Electric  Co.  should  be  used  with  these  plugs.  By 
reason  of  the  time  lag  feature,  the  momentary  inrush  start- 
ing current  will  not  cause  the  plug  to  open  the  circuit.  The 
plugs  protect  the  motor  from  any  conditions  of  overload 
that,  if  maintained  for  a  sufficiently  long  period,  would 
overheat  the  motor.  Under  such  conditions  (all  multiphase 
motors  running  single-phased;  motors  stalled,  and  an  at- 
tempt made  to  start  them;  or  motors  called  upon  to  drive 
too  heavy  a  load)  the  plugs  will  open  the  circuit  in  time  to 
save  the  motor. 


Fig.  2.     Protective  Plugs  used  in  Motor  Starting  Switch  shown  in  Fig.  1 
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Fig.   1. 


Operating    Side    of   Profile    Grinding    Machine    built    by    the 
Fischer   Machine   Co. 
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Fig.  2. 


View    of    Profile    Grinding    Machine    showing    Work-holding 
Centers   and   Diamond   Attachment 


FISCHER  PROFILE  GRINDING  MACHINE 

There  are  many  tool-rooms  in  which  it  is  required  to  grind 
formed  punches  and  other  parts  where  a  very  high  degree 
of  accuracy  is  necessary.  In  order  to  increase  the  speed  of 
performance  of  such  operations,  the  Fischer  Machine  Co., 
310  N.  11th  St.,  Philadelphia,  Pa.,  has  placed  upon  the 
market  a  profile  grinding  machine  shown  in  Figs.  1  and  2, 
and  in  Fig.  3  there  are  illustrated  three  examples  of  the 
general  class  of  work  for  which  this  type  of  machine  is 
adapted.  It  is  claimed  that  profile  grinding  operations  can 
be  performed  with  this  equipment  with  assurance  that  the 
dimensions  will  be  held  within  a  limit  of  0.0005  inch.  In 
preparing  to  use  this  machine  for  the  performance  of  a 
profile  grinding  operation,  the  first  step  is  to  make  a  flat 
master  form  of  exactly  the  same  longitudinal  section  and 
size  as  that  of  the  round  work  which  is  to  be  ground.  This 
form  is  secured  to  a  bracket  on  the  frame  of  the  machine 
and  is  engaged  by  a  former  pin  carried  by  the  cross-slide  on 
which  the  grinding  wheel-head  is  mounted.  It  will  be  seen 
that  the  wheel-head  is  carried  by  a  compound  slide,  and  by 
referring  to  the  view  of  the  operating  side  of  the  machine 
shown  in  Fig.  1,  there  will  be  seen  a  handwheel  and  a  long 
lever.  The  operator  holds  the  lever  in  his  right  hand  and 
the  wheel  in  his  left.  The 
lever  provides  for  throwing 
over  the  cross-slide  so  that 
the  former  pin  is  always  kept 
in  contact  with  the  master 
form,  and  then  by  turning  the 
handwheel,  the  longitudinal 
slide  may  be  reciprocated 
back  and  forth  to  provide  for 
traversing  the  grinding  wheel 
over  the  work  to  be  ground. 

Centers  are  provided  for 
supporting  the  work  and 
longitudinal  adjustment  of 
these  centers  furnishes  means 
of  both  handling  work  of 
various  lengths  and  of  bring- 
ing     the      work      exactly      OP-  Fig.  3.     Examples    of    Work    done 
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i         DIAMETER  REDUCED  TO  GIVE  CLEARANCE 


posite  to  the  master  form.  In  addition  to  the  main 
adjustment  the  head  center  is  furnished  with  screw- 
operated  precision,  longitudinal  adjustment,  and  the  tail 
center  is  held  in  contact  with  the  work  by  means  of  a  com- 
pression spring.  In  this  way  the  head  center  may  be  moved 
forward  or  back  by  tightening  or  loosening  the  screw,  and 
the  spring  tension  behind  the  tail  center  will  allow  the  work 
to  move  in  either  direction  as  required.  A  pivoted  support 
is  provided  for  the  bracket  on  which  the  master  form  is 
carried,  and  by  means  of  a  screw  adjustment  this  bracket 
may  be  swung  on  its  pivot  to  provide  for  bringing  the 
center  line  of  the  form  parallel  to  the  center  line  of  the 
centers  on  which  the  work  is  carried.  In  this  way  means 
are  provided  for  assuring  having  the  work  ground  concen- 
tric with  its  true  center  line. 

In  using  a  machine  of  this  kind  it  is  essential  to  have 
the  grinding  wheel  carefully  trued  to  the  required  form.  Two 
points  must  receive  consideration,  namely,  the  wheel  must 
be  kept  in  such  condition  that  it  has  an  accurate  cutting 
surface,  and  the  shape  of  the  wheel  must  be  the  same  as 
the  shape  of  the  former  pin  so  that  as  the  pin  runs  over  the 
master  form,  the  point  on  the  pin  which  is  in  contact  with 
the  form  will  correspond  exactly  to  the  point  on  the  wheel 
which  is  doing  the  grinding  on  the  work.    If  this  duplication 

of  the  shape  of  the  grinding 
wheel  and  former  pin  is  not 
maintained,  it  will  be  impos- 
sible to  have  the  grinding 
wheel  reproduce  the  shape  of 
the  master  form  on  the  work. 
A  diamond  truing  device  is 
provided  on  the  machine  for 
use  in  dressing  the  grinding 
wheel  and  this  will  be  clearly 
seen  at  the  back  of  the  wheel 
in  Fig.  2.  A  gage  is  provided  to 
enable  the  diamond  to  true 
the  wheel  to  exactly  the  same 
shape  as  the  former  pin! 

One  screw  adjustment  feeds 
the    diamond    in   to    compen- 
on  Fischer  Grinding  Machine  sate  for  the  reduced  diameter 
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of  the  wheel,  and  there  are  also 
pivotal    and    straight-line   move- 
ments   of    the    diamond    to    pro- 
vide for  dressing  one  part  of  the 
wheel    to    any    desired    contour, 
and  another   part  to  a  straight 
line.       Obviously,     in     grinding 
such  work  as  the  punches  shown 
in  Fig.  3,  a  straight  section  of 
the  wheel  is  required  for  grind- 
ing the  cylindrical  portion  of  the 
work,  while  a  curved  section  of 
the  grinding  wheel  must  be  em- 
ployed for  grinding  the  irregular  contour.     It  will  be  seen 
that  the  brackets  which  support  the  centers  by  which  the 
work  is  carried,  are  mounted  on  a  cross-slide  which  is  oper- 
ated by  a  handwheel.    This  slide  is  a  convenience  in  setting 
the  machine  ready  for  the  performance  of  a  grinding  oper- 
ation on  work  of  any  specified  diameter.     It  will   also  be 
noted  that  there  is  a  shelf  at  the  front 
of  the  machine  column  on  which  tools, 
work,  etc.,  may  be  placed  in  a  position 
which  is  convenient  for  the  operator. 


Fig.   2. 


OLIVER  SHELL  LATHES 

The  Oliver  Machinery  Co.,  Grand 
Rapids,  Mich.,  manufactures  a  line  of 
engine  lathes  comprising  machines  of 
16,  18,  26,  and  30  inches  swing.  All 
of  these  standard  lathes  have  been 
made  over  into  special  shell  machines. 
In  the  accompanying  illustration  there 
is  shown  the  No.  87  Oliver  shell  lathe 
which  swings  28  inches.  It  will  be 
seen  that  an  all-geared  head  is  pro- 
vided and  the  machine  is  of  heavy  con- 
struction. Either  individual  motor 
drive  or  belt  drive  from  a  lineshaft 
may  be  employed  to  transmit  power  to 
the  single  driving  pulley. 

The  design  has  been  worked  out 
along  lines  which  afford  heavy  and 
coarse  feeds.  This  is  practically  a 
single-purpose  machine.  The  control 
has  been  simplified  as  far  as  possible 
to  adapt  the  machine  for  operation  by 
unskilled  labor,  and  all  gears  are 
made  of  steel.  All  pinions  are  cut 
from  steel  forgings  and  the  spindle  is 
forged  from  high-carbon  steel  and  ac- 
curately ground  to  size.     The  bearings 

are  liberally  proportioned  and  provided  with  bronze  bushings 
which  are  adjustable  to  compensate  for  wear.  Application 
has  been  made  of  the  double  wall  type  of  apron  which  has 
a  removable  front  plate  to  permit  easy  access  to.  the  internal 
mechanism   without  requiring  the  apron  to  be  removed. 


Fig.  l. 


Parts    of    the    Gustin-Bacon   Driving   Chuck,    showing   Two   Styles   of   Jaws 

G-USTIN-BACON  REVERSIBLE  DRIVING 
CHUCK 

For  use  in  running  staybolts  into  fireboxes  and  for  driving 
straight  shank  reamers,  taps,  and  similar  tools,  the  Gustin- 
Bacon  Mfg.  Co.,  1416  W.  12th  St.,  Kansas  City,  Mo.,  is  now 
making  a  reversible  driving  chuck 
whi(  h  is  illustrated  in  Fig.  1.  This 
gives  a  general  idea  of  the  design,  and 
in  Fig.  2  there  are  shown  the  screw 
cap  for  holding  the  jaws  in  place,  an 
inside  view  of  the  chuck  body,  and 
two  types  of  jaws  for  holding  round 
bolts  and  square-headed  bolts,  respec- 
tively. It  will  be  apparent  from  the 
shape  of  the  jaws  and  the  inside  form 
of  the  chuck  body,  that  provision  is 
not  only  made  to  prevent  the  jaws 
from  revolving,  but  that  the  grip  of 
the  jaws  is  increased  with  an  in- 
creased pull  of  the  driving  motor  or 
increased  resistance  to  the  rotation  of 
the  tool  or  work  which  is  being  driven. 
One  of  these  chucks  will  accommodate 
round  bars  varying  5/16  inch  in  diam- 
eter without  requiring  the  jaws  to  be 
changed,  and  a  positive  grip  is  as- 
sured without  changing  the  jaws 
either  for  running  in  or  removing 
staybolts. 

It  is  claimed  that  this  chuck  always 
runs   central.     An    important    feature 
in  the  use  of  this  tool  is  that  the  jaws 
continue  to  hold  the  work  when  it  is 
necessary  for  the  motor  to  be  reversed 
to  back  out  a  bolt  which  has  been  run 
in  too  far.     No  time  need  be  spent  in 
squaring  the  ends  of  staybolts,  because 
the  jaws  will  hold  a  round  bar  with- 
out the  least  tendency  to  slip.    Jaws  to  accommodate  round 
bolts    ranging    from    15/16    to    1%    inch    in    diameter    are 
carried  in  stock,  and  special  sizes  are  made  to  order.    When 
so  desired,  jaws  may  be  furnished  to  drive  square-headed 
bolts,  and   one  of  these  sets  of  jaws   will   accommodate  any 
size  between  %  and  %  inch  without 
change.     The  jaws  are  made  of  h 
treated  tool  steel  and  are  sufficiently 
durable    to    last    for    many    months 
under  ordinary  conditions  of  service. 


Reversible    Driving    Chuck    made    by 
the    Gustin-Bacon    Mfg.    Co. 


No.    87   Shell  Lathe  built  by  the   Oliver   Machinery  Co. 


BEACH  LAPPING  MACHINE 

The  Beach  Mfg.  Co.,  Boston.  .Mass.. 
is  now  making  a  No.  1  lapping  ma- 
chine which  is  illustrated  and  de- 
scribed herewith.  It  will  be  seen 
that  a  knee  typo  of  controlling  de- 
vice is  provided,  which  leaves  both 
hands  of  the  operator  free  to  ma- 
nipulate the  work.  In  this  way  the 
speed    at    which    lapping   operations 
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No.    1   Lapping   Machine   built   by   the    Beach   Mfg.    Co. 

can  be  conducted  is  substantially  increased.  This  machine 
swings  10  inches  in  diameter  and  is  fitted  with  bronze  bear- 
ings, ball  thrust  bearings,  and  suitable  provision  for  lubri- 
cation. Although  originally  designed  for  use  in  lapping 
plug  and  ring  gages,  the  machine  is  said  to  be  an  efficient 
tapping  machine.  It  is  furnished  with  a  pull  countershaft 
and  faceplate  ready  to  be  fitted  to  the  chuck.  Either  a 
universal  geared  scroll  chuck  or  a  drill  chuck  may  be  used, 
according  to  the  nature  of  the  work. 


U.  S.  ELECTRICAL  BENCH  GRINDING 
MACHINE 

In  the  accompanying  illustration  there  is  shown  a  bench 
type  of  electrically  driven  grinding  machine,  which  is  a 
recent  product  of  the  U.  S.  Electrical  Mfg.  Co.,  459  E.  Third 
St.,  Los  Angeles,  Cal.  In  its  general  features,  this  machine  is 
quite  similar  in  design  to  the  column  type  of  electrically 
driven  grinding  machine  of  this  company's  manufacture. 
The  chief  difference  is  that  the  present  machine  is  adapted 
for    setting    up    on   a   work-bench    instead    of   on    the    floor. 


Dither  grinding  or  buffing  operations  may  be  performed. 
Machines  of  iiiis  type  are  made  In  six  different  sizes  equip 
ped  with  '..  ,  i  ,  2  ,  or  3-horsepower  motors.  The  ^-horse- 
power machine  is  adapted  lor  operation  at  Iron)  1500  to  1800 
revolutions  per  minute;  the  size  of  grinding  wheels  used, 
io  by  i   Inch;  diameter  of  wheel-spindle,  %   inch;  distance 

between     wheels,    20    inches;     length    Of    spindle,    25    inches; 

size  of  base,  18  by  14  Inches;  belght  from  bottom  of  base  to 
center  of  spindle,  ll'.j  inches;  and  approximate  shipping 
weight  of  the  machine,  235  pounds. 


HANSON  FRICTION  CLUTCH 

The  Hanson  Clutch  &  Machinery  Co.,  Tiffin,  Ohio,  is  now 
manufacturing  a  friction  clutch  which  is  of  compact  and 
simple  design  and  is  said  to  possess  ample  power  for  the 
various  capacities  in  which  it  is  made.  A  single  nut  pro- 
vides means  of  making  uniform  adjustment  and  the  clutch 
is  carefully  balanced  so  that  it  will  run  at  high  speed 
without  developing  noise  or  vibration.  The  mechanism  is 
completely  enclosed  and  operates  in  an  oil  bath,  and  there 
are  no  projecting  parts  which  may  result  in  injury  to  the  ma- 
chine operator.  Pulleys  are  made  with  spokes  cast  onto  the 
ring  which  receives  the  friction,  an  expanding  type  of  friction 


Friction  Clutch  made  by  the  Hanson  Clutch  &  Machinery  Co. 

being  employed  which  grips  the  entire  ring.  A  complete 
line  of  these  friction  clutches  are  made,  including  counter- 
shaft, extended-sleeve,  and  machine  clutches.  A  double 
clutch  is  also  made  with  two  friction  cylinders  with  sleeves 
for  mounting  pulleys,  gears,  sprockets,  etc.,  the  dimensions 
of  the   sleeves   varying  to   suit   different  requirements. 


Bench  Type  of  Grinding  Machine  built  by  the  U.   S.  Electrical  Mfg.  Co. 


IMPROVEMENTS  IN  BICKETT   PLANER 

The  Bickett  Machine  &  Mfg.  Co.,  Cincinnati,  Ohio,  has 
introduced  a  number  of  improvements  in  the  standard  de- 
sign of  planer  being  built  by  the  company  in  sizes  36  by  36, 
42  by  42,  and  48  by  48  inches.  The  improvements  relate  to 
the  overhead  countershaft  drive.  In  the  ordinary  type  of 
overhead  drive,  where  the  pulleys  are  mounted  in  a  bracket 
supported  from  the  housing  only,  there  is  considerable  vi- 
bration when  the  machine  is  running.  Furthermore,  when 
3-ply  endless  belts  are  employed,  as  is  now  the  practice  in 
planer  drives  of  this  type,  the  tightening  of  the  belt  when 
first  applied  produces  an  undue  strain  on  the  bearings,  and 
not  infrequently  the  bearing  boxes  burn  out,  due  to  the 
friction  and  the  consequent  heat  produced.  The  improve- 
ments made  in  the  Bickett  planer  overcome  these  difficul- 
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ties.  The  undue  vibration  is  eliminated  by  providing  the 
overhead  countershaft  bracket  with  an  outboard  support, 
as  shown  in  the  illustration,  this  support  consisting  of  a 
cast-iron  pipe  column  resting  at  the  floor  on  a  substantial 
cast  supporting  base.  This  construction  provides  a  rigid 
support  for  the  overhead  countershaft. 

The  difficulty  due  to  too  severe  tightening  of  the  endless 
belts  employed  is  overcome  by  having  the  bearings  for  the 
countershaft  adjustable,  both  in  a  horizontal  and  in  a  verti- 
cal direction.  By  means  of  the  vertical  adjustment  it  is 
possible  to  so  correct  the  location  of  the  countershaft  that  the 
proper  belt  tension  may  be  secured.  However,  when  the 
bearing  is  adjusted  vertically,  it  is  evident  that  the  gear  on 
the  countershaft  meshing  with  the  driving  motor  gear  will 
be  moved  with  relation  to  this  gear  and  will  not  be  properly 
in  mesh  with  it.  Provision  for  bringing  it  back  into  proper 
mesh  is  made  by  having  the  bearings  adjustable  in  a  hori- 
zontal direction  also,  thereby  making  it  possible  to  place  the 
gear  on  the  countershaft  in  proper  mesh  with  the  driving 
gear  on  the  motor,  no  matter  what  the  vertical  adjustment 
of  the  countershaft  may  be.  The  bearings  are  self-oiling 
bronze-lined  bearings.  No  change  has  been  made  in  the 
design  of  the  planer  itself,  which  is  the  regular  Bickett 
planer  with  box-type  table  and  enclosed-top  bed. 


Improved  Type  of  Planer  built  by  the  Bickett  Machine  &  Mfg.   Co. 

UNIVERSAL  DRAFTING  PEN 

For  use  in  ruling  either  solid  or  a  variety  of  different 
dotted  and  broken  lines,  the  Universal  Drafting  Pen  Co., 
Inc.,  27  Cannon  St.,  Bridgeport,  Conn.,  has  placed  upon  the 
market  the  "Berggren"  drafting  pen  which  is  shown  in  Figs. 
1  and  2.  It  will  be  apparent  that  this  pen  is  provided  with 
a  wheel  in  the  periphery  of  which  a  groove  is  cut  to  carry 
ink  used  in  ruling  the  line.  The  periphery  of  this  wheel 
may  be  continuous  if  the  pen  is  to  be  employed  for  ruling  a 
solid  line,  or  it  may  be  notched  with  various  combinations  of 
spaces  if  the  pen  is  required  to  rule  broken  or  dotted  lines. 
The  regular  equipment  furnished  with  the  pen  consists  of 
six  wheels  which  may  be  of  any  desired  form  to  meet  the 
requirements  of  the  user's  work.  A  total  of  thirty  different 
types  of  wheels  are  made  so  that  the  selection  may  be  made 
to  cover  a  wide  range  of  work. 

In  a  general  way,  this  pen  is  of  somewhat  similar  design 
to  the  standard  form  of  draftsmen's  ruling  pen;  that  is  to 
say,  a  supply  of  ink  is  held  between  the  two  nibs.  Carried 
on  a  stud  between  the  points  of  these  nibs,  there  is  the 
wheel  to  which  reference  has  already  been  made.  This 
wheel  draws  ink  from  the  reservoir  held  between  the  nibs 
and  distributes  it  along  the  line  in  either  a  continuous 
stream  or  in  alternate  deposits,  according  to  the  shape  of 


Fig.   1.     "Berggren"    Drawing   Pen   made    by    the   Universal   Drafting 
Pen  Co.,   Inc. 


Fig.  2. 


"Berggren"   Drawing   Pen   shown   in   its   Case,    with  Brush   and 
Container  for   Extra   Wheels 


the  wheel.  In  addition  to  provision  made  for  ruling  solid 
and  broken  lines,  wheels  are  furnished  in  three  different 
widths  to  meet  different  requirements.  At  either  side  of  the 
nibs  it  will  be  seen  that  there  is  a  forked  guard  which  runs 
in  contact  with  the  straight  edge.  The  use  of  this  guard  is 
a  great  convenience,  as  it  effectually  prevents  danger  of 
blotting  the  work.  The  wheels  are  very  easily  put  on  or 
taken  off,  it  being  merely  necessary  to  open  the  pen  as  in 
the  case  of  cleaning.  Then  a  stud  carried  by  one  nib  of  the 
pen  comes  out  of  its  hole  in  the  other  nib,  so  that  the  wheel 
can  be  lifted  off.  In  addition  to  the  thirty  standard  wheels 
which  are  made,  special  wheels  can  be  supplied  on  order. 


RED-E  HIGH-SPEED  CUTTERS  WITH 
CARBON  SHANKS 

The  Ready  Tool  Co.,  650  Railroad  Ave.,  Bridgeport,  Conn., 
is  now  successfully  welding  high-speed  steel  cutter-heads 
onto  low  carbon  steel  shanks.  This  result  is  accomplished 
by  a  process  of  electric  welding  and  is  said  to  give  very 
satisfactory  results.  Where  tools  of  the  form  shown  in  the 
accompanying  illustration  are  made  entirely  of  high-speed 
steel,  it  is  obvious  that  the  blank  must  be  of  sufficient  size 
for  the  cutter-head  and  as  a  result  there  is  a  serious  waste 
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Ready    Tool    Co.'s    Electrically    Welded    High-speed    Steel    Cutters    with 
Carton   Steol   Shanks 

of  steel  in  turning  the  shank  down  to  the  required  dimen- 
sions. In  addition,  the  labor  cost  of  doing  this  work  is  often 
a  substantial  item.  In  manufacturing  such  tools  the  Ready 
Tool  Co.  is  making  the  cutter-head  of  high-speed  steel  and 
the  shank  of  low  carbon  steel,  the  two  members  of  the  tool 
being  electrically  welded  together.  In  this  way  the  double 
advantage  of  a  lower  cost  for  material  and  a  reduction  in 
the  manufacturing  expense  is  secured. 

It  is  stated  that  tests  which  have  been  conducted  to  de- 
termine the  strength  of  welds  made  by  this  company's  pro- 
cess, have  shown  them  to  be  of  uniform  strength  throughout. 
Such  tests  have  also  appeared  to  show  that  the  steel  is  as 
strong  at  the  weld  as  at  other  sections.  When  so  desired, 
this  company  is  prepared  to  weld  high-speed  steel  cutter- 
heads  onto  carbon  steel  shanks  and  anneal  the  welded  tools, 
after  which  they  are  shipped  to  the  user's  plant  to  be  ma- 
chined and  finished. 


NIVIN  METAL  PARTS  WASHING 
MACHINE 

The  Nivin  Mfg.  Co.,  Inc.,  840  Larrabee  St.,  Chicago,  111., 
is  now  manufacturing  a  metal  parts  washing  machine  which 
is  especially  adapted  for  use  in  cleansing  the  product  of 
automatic  screw  machines  and  work  of  a  like  nature.  Par- 
ticular attention  is  called  to  the  fact  that  instead  of  im- 
mersing the  metal  parts  in  water,  the  wash  water  or  bath  is 
brought  up  to  the  work,  and  the  parts  are  held  stationary 
during  the  washing  operation.  The  latter  is  a  particu- 
larly important  feature  in  the  case  of  automatic  screw 
machine  products  which  have  very  delicate  edges  and  fine 


threads.  Such  parts  cannot  be  tumbled  about  or  Jammed 
against  one  another,  as  such  action  would  result  in  seriously 
damaging  the  work.  This  machine  is  adapted  for  use  in 
Cleaning  plecei  ranging  in  size  from  small  watch  parts  up  to 
fairly  large  castings.  The  work  is  placed  in  wire  mesh 
lacks  and  run  into  tin:  machine,  alter  which  it.  is  merely 
necessary  to  push  a  button  to  start  the  washing  operation. 
There  are  four  nozzles  above  and  lour  beneath  l'roin  which 
revolving  torrents  of  water  swirl  against  the  work  in  such 
B  way  that  the  most  minute  crevices  are  reached  and  thor 
OUghl;  chaned.  The  water  is  delivered  from  these  nozzles 
by  pressure  developed  l'roin  a  motor-driven  centrifugal  pump 
so  that  it  is  Independent  Of  the  pressure  under  which  water 
is  delivered  to  the  plant.  Any  kind  of  washing  compound 
can  be  used  with  this  machine,  and  attention  is  called  to  the 
fact  that  much  of  the  thoroughness  with  which  this  equip 
ment  accomplishes  the  desired  result  is  due  to  the  force 
and  uniformity  with  which  the  fluid  is  delivered  to  all  parts 
of  the  work. 

In  cases  where  a  rinse  is  desired,  the  machine  may  be 
equipped  to  de- 
liver water  both 
from  above  and 
beneath  in  the 
same  way  that 
the  washing  solu- 
tion is  handled. 
The  rinsing  pro- 
cess is  optional 
and  under  con- 
trol of  the  oper- 
ator. Metal  parts 
may  be  retained 
in  the  washing 
chamber  of  the 
machine  for  as 
long  or  as  short  a 
period  as  desired, 
which  is  a  con- 
venient feature, 
because  some 
classes  of  work 
require  a  longer 
period  of  washing 
than  others. 
Where  so  desired, 
the  water  or  solu- 
tion in  the  tank 
of  the  machine 
can  be  heated 
either  by  steam 
or  by  gas.  For 
this  purpose  a 
simple  attach- 
ment    is     located 

beneath  the  tank,  and  although  it  is  not  generally  used  it 
may  prove  valuable  for  employment  in  cases  where  the  na- 
ture of  the  work  or  other  conditions  make  it  difficult  to 
secure  a  satisfactory  result  with  cold  water  or  a  cold  wash- 
ing solution.  In  working  out  the  design  of  this  washing  ma- 
chine, care  has  been  taken  to  simplify  the  construction  and 
method  of  operation  as  far  as  possible.  The  main  parts 
comprise  a  tank,  washing  chamber,  nozzles  for  delivering 
the  washing  fluid  and  rinse  water,  a  centrifugal  pump  and 
driving  motor,  and  steam  or  gas  connections  to  provide  for 
heating  the  contents  of  the  tank.  As  a  result  of  the 
simplicity  of  design,  the  cost  of  repairs  is  reduced  and  the 
machine  may  be  operated  by  an  unskilled  workman. 


'Little    Giant"    Corner    Drill    manufactured 
by  the  Chicago  Pneumatic  Tool  Co. 


Metal  Parts  Washing  Machine  built  by  the  Nivin  Mfg.   Co. 


CHICAGO  PNEUMATIC  "LITTLE  GIANT" 
CORNER  DRILLS 

The  "Little  Giant"  corner  or  close  quarters  drill,  manu- 
factured by  the  Chicago  Pneumatic  Tool  Co.,  1060   Fisher 
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Bldg.,  Chicago,  111.,  was  designed  to  overcome  the  objection 
arising  from  the  intermittent  action  of  ratchet  levers  in  the 
rotation  of  a  drill  spindle.  Steady  uninterrupted  revolution 
of  this  drill  spindle  is  accomplished  by  means  of  a  train  of 
gears  retaining  all  the  advantages  of  the  ratchet  type  and 
permitting  the  drill  to  be  used  in  the  same  narrow  space, 
within  1  7/16  inch  of  the  end  wall  or  corner.  Power  of  the 
motor  is  transmitted  to  the  spindle  without  vibration,  result- 
ing in  a  steady,  even  pull  with  minimum  wear  and  tear  on 
the  machine  itself.  Stub  tooth  gears  are  employed,  and  the 
special  alloy  steel  used  in  these  gears  makes  them  practi- 
cally indestructible. 


'SP AFFORD  TURRET  DRILL  HEAD 

In  the  accompanying  illustration  there  is  shown  the  latest 
type  of  "Fortin"  five-spindle  turret  drill  head  as  made  by 
the  Spafford  Tool  Works,  10  Hoadley  Place,  Hartford,  Conn., 
for  attachment  to  large-sized  drilling  machines.  The  de- 
mand for  a  small-sized  turret  drill  head  to  be  used  on  large 

drilling  machines 
led  to  the  devel- 
opment of  this 
head  which  is 
built  in  two 
styles  of  various 
sizes.  As  de- 
signed for  use  on 
smaller  machines, 
the  head  clamps 
directly  to  the 
sleeve.  This  new 
method  of  attach- 
ment allows  the 
head  to  be  used 
on  drilling  ma- 
chines of  any  size 
or  make.  As 
shown  in  the  ac- 
companying illus- 
tration, the  driv- 
ing arbor  fits  into 
the  spindle  of  the 
drilling  machine 
while  a  separate 
piece  is  clamped 
to  the  sleeve  with 
an  adjustable  rod 
connecting  it  to 
the  head.  This 
prevents  the  head 
from  revolving 
and  also  from 
falling  out  of  the 
Indexing  is  ac- 


"Fortin"  Five-spindle  Turret  Drill  Head  built 
by    the    Spafford    Tool    Works 


spindle  in  case  vibration  should  loosen  it 
complished  by  pressing  the  lever  in  front  and  revolving  the 
turret  either  way  while  the  machine  is  in  operation,  to  bring 
the  tool  to  be  used  into  the  working  position,  the  other 
spindles   remaining   idle. 


NEW   MACHINERY   AND   TOOLS   NOTES 


Bench  Lathe:  Precision  Lathe  &  Grinder  Co.,  128-130 
Opera  Place,  Cincinnati,  Ohio.  A  No.  3  precision  bench 
lathe  which  is  of  similiar  design  to  the  Nos.  1  and  2  ma- 
chines of  this  company's  manufacture.  The  chief  difference 
is  that  the  bed  is  somewhat  longer. 

Thread  Lead  Testing  Device:  Geometric  Tool  Co.,  New 
Haven,  Conn.  A  thread  lead  testing  device  which  is 
equipped  with  a  dial  test  indicator  having  two  circles  of 
graduations.  The  inner  series  reads  to  0.001  inch  and  the 
outer  to  0.01  millimeter.  Consequently,  the  lead  of  either 
English  or  metric  threads  may  be  measured. 

Shell  Turning  Lathes:  R.  M.  Eddy  Foundry  Co.,  Chi- 
cago, 111.     A  line  of  lathes  adapted  for  the  performance  of 


various  operations  in  machining  9.5-inch  shells.  The  prin- 
cipal difference  in  design  of  the  machines  included  in  this 
line  is  that  the  carriage  construction  is  made  suitable  for 
the   particular  operation   which   is  to  be  performed   by  the 

machine. 

Punching  and  Shearing  Machine:  J.  J.  McCabe  Punch  & 
Shear  Co.,  149  Broadway,  New  York  City.  A  heavy  pattern 
punching  and  shearing  machine  which  is  made  in  two  sizes, 
having  throats  36  and  50  Inches  deep,  respectively.  These 
machines  are  designed  for  use  in  shipyards  and  shops  en- 
gaged in  the  manufacture  of  steel  cars,  boilers,  railroad 
equipment,  etc.  They  are  also  suitable  for  use  in  structural 
steel  shops. 

Motor-driven  Lathe:  Sebastian  Lathe  Co.,  Cincinnati, 
Ohio.  A  10-inch  motor-driven  lathe  which  is  of  quite  simi- 
lar design  to  the  lathe  of  this  company's  manufacture  de- 
scribed in  the  October  number  of  BIaohihebt.  The  differ- 
ence consists  of  the  application  of  a  motor  mounted  on  a 
bracket  at  the  back  of  the  machine  from  which  power  is 
transmitted  to  a  countershaft  on  the  machine  and  thence 
by  belt  to  the  three-step  cone  pulley. 

Locator:  National  Tool  Engineering  Co.,  Indianapolis, 
Ind.  A  device  designed  for  use  in  drilling  or  boring  holes 
in  accurate  relation  to  each  other  without  requiring  time  to 
be  spent  in  performing  such  operations  by  the  "button" 
method.  The  device  consists  of  a  double  cross-slide,  saddle, 
and  table.  This  equipment  is  said  to  be  accurately  con- 
structed and  provided  with  means  of  securely  clamping  it 
to  the  table  of  the  machine  on  which  the  locator  is  to  be 
used. 

Metal  Band-saw  Machine:  E.  C.  Atkins  <t  Co.,  Inc.,  Indian- 
apolis, Ind.  A  No.  3  metal-cutting  band-saw  machine  which 
is  claimed  to  have  a  capacity  for  performing  from  two  to 
three  times  as  much  work  as  an  average  hacksaw  machine, 
a  further  claim  being  made  that  the  band  saw  will  equal, 
if  not  exceed,  the  speed  of  cutting  of  a  circular  saw.  The 
band-saw  blades  are  much  thinner  than  those  of  circular 
saws,  so  that  a  substantial  economy  is  effected  in  cutting 
expensive  material. 

Tool  Grinding  Machine:  Valley  City  Machine  Works, 
Grand  Rapids,  Mich.  A  No.  16  wet  tool  grinding  machine. 
A  No.  17  machine  of  similar  design  is  also  made,  which 
has  the  right-hand  end  of  the  spindle  extended  to  provide 
for  carrying  a  wheel  for  dry  grinding  The  water  pan  con- 
tained in  the  column  of  the  machine  is  hinged  at  the  back 
and  may  be  swung  out.  A  plug  is  provided  by  which  the 
tank  may  be  drained.  The  tank  and  pump  assembly  may  be 
entirely  removed  by  withdrawing  the  hinge  pin. 

Inverted  Drilling  Machine:  Wolverine  Caster  Co.,  Tra- 
verse City,  Mich.  A  bench  type  of  drilling  machine  in  which 
the  relative  positions  of  the  work  and  drill  are  reversed, 
thereby  allowing  chips  to  clear  from  the  hole  by  gravity. 
An  automatic  weight  feed  is  provided,  which  may  be  ad- 
justed according  to  the  size  of  drill  which  is  being  used. 
The  machine  has  a  capacity  for  handling  drills  up  to  % 
inch  in  diameter.  The  work-holding  chuck  is  provided  with 
jaws  which  open  automatically,  thus  greatly  facilitating 
production. 

Sensitive  Drilling  Machine:  Caulkins-Carpenter  Co.,  564 
W.  Randolph  St.,  Chicago,  111.  A  high-speed  sensitive  drill- 
ing machine  designed  in  such  a  way  that  time  is  saved  in 
clamping  and  removing  the  work,  and  in  feeding  the  tool 
to  the  work.  A  foot  lever  at  the  right-hand  side  of  the 
machine  is  so  arranged  that  a  slight  movement  clamps  the 
work  while  continued  movement  feeds  the  drill  to  the  work. 
When  the  proper  depth  has  been  reached  the  spindle  is 
automatically  tripped  and  returned  to  the  starting  point 
and  the  work  is  ejected. 

Automatic  Bevel  Gear  Planing  Machine:  Gleason  Works, 
Rochester,  N.  Y.  This  company  is  now  building  a  25-inch 
automatic  bevel  gear  planing  machine  which  is  of  the  two-tool 
generating  type.  Those  who  have  occasion  to  produce  bevel 
gears  of  considerable  size  will  be  interested  in  this  machine. 
which  is  said  to  be  the  first  equipment,  built  for  the  general 
market,  which  will  generate  the  teeth  of  bevel  gears  of 
one  diametral  pitch  on  a  production  basis.  This  is  the  maxi- 
mum capacity  of  the  machine,  and  it  will  produce  heavy  gears 
with  such  accuracy  that  they  work  smoothly  and  quietly. 


The  Supreme  Court  of  Minnesota  has  ruled  that  a  person 
called  by  a  teamster  to  his  assistance  in  an  emergency  be- 
comes for  the  time  being  an  employe  of  the  teamster's  em- 
ployer, who  becomes  liable,  under  the  Workmen's  Compen- 
sation Law,  for  any  injury  that  may  be  sustained  by  him  in 
rendering  the  assistance  requested. 


872 


MACHINERY 


December,  1918 


MACHINING  HOWITZER  BREECH 
BUSHINGS 

in  the  accompanying  Illustration  there  is  shown  an  equip 
incut  recently  bulll  by  Mitts  A  Merrill,  of  Saginaw,  Mich., 
for  performing  a  dlfflcull  machining  operation  In  the  plant 
of  the  Four  Lakes  Ordnanoe  Co.  of  Madison,  wis.  it  is  used 
in  machining  howitzer  breecb  bushings  on  a  Mitts  A  Merrill 
No.  6  (iiant  keyseater.    The  bushing  is  fastened  to  an  index 


Attachment   used   on   No.    5    Giant   Keyseater   for   machining   Howitzer 
Breech    Bushings 

plate.  Special  formed  cutters  are  used,  which  are  made  of 
the  proper  height  so  that  by  employing  a  series  of  cutters 
and  spacing  the  keyseats  with  four  series  of  index  holes,  the 
bushings  are  completed  without  the  necessity  of  measuring. 
The  cutters  are  simply  inserted  in  a  tool-bar  which  is  fed  up 
against  a  stop,  and  each  cutter  works  to  exactly  the  required 

depth. 

*     *     * 

NEW    YORK    JOINT    MEETING    OF    EN- 
GINEERING SOCIETIES 

At  the  joint  meeting  of  the  New  York  members  of  the 
American  Society  of  Mechanical  Engineers,  the  American 
Society  of  Civil  Engineers  and  the  American  Institute  of 
Mining  Engineers,  to  which  were  also  invited  the  members 
of  the  American  Institute  of  Electrical  Engineers  and  of 
the  Society  of  Automotive  Engineers,  held  in  the  Engineer- 
ing Societies'  Building,  29  West  39th  Street,  New  York  City, 
November  20,  an  address  on  the  demand  for  steel  and  the 
conservation  of  steel  was  given  by  Albert  C.  Ritchie  of  the 
"War  Industries  Board,  who  told  of  America's  part  in  supply- 
ing steel  for  the  war  needs  of  this  country  and  the  Allies 
and  predicted  a  heavy  demand  from  Europe  for  steel  for 
reconstruction  purposes.  Encouragement  would  also  be 
given  to  the  railroads  and  public  utilities'  corporations  in 
the  United  States  to  put  their  properties  in  good  condition 
which  would  also  require  large  quantities  of  steel.  Mr. 
Ritchie  pointed  out  that  the  restrictions  on  the  industries 
would  be  removed  just  as  rapidly  as  possible  and  that  the 
Priority  Board  would  exercise  its  functions  with  regard  to 
government  orders  only.  It  was  also  stated  that  it  has  been 
estimated  that  the  price-fixing  policy  adopted  by  the  War 
Industries  Board  with  regard  to  steel  has  saved  the  Gov- 
ernment $3,000,000,000. 

An  address  was  also  made  by  Captain  P.  E.  Dulleux  of 
the  French  High  Commission  in  the  United  States.  Cap- 
tain Dulleux  pointed  out  that  probably  eighty  per  cent  of 
the  steel  producing  plants  of  France  had  been  destroyed  dur- 
ing the  war  in  the  territories  occupied  by  the  Germans.  The 
destruction  was  not  wilful  malice  in  all  cases,  but  in  many 
instances  the  machinery  had  been  broken  up  and  removed 
merely  to  furnish  scrap  metal  for  the  steel  industries  in 
Germany,  where  the  lack  of  raw  materials  was  very  severely 
felt.     It  is  believed  that  the  immediate  demands  of  France 


tor  steel  will  amount  to  8,000,000  tons,  practically  all  of 
wliieh  must  be  furnished  by  the  United  Stales.  The  speaker 
stated,  however,  thai  with  Alsace-Lorraine  back  In  the  pos- 
session Of  France,  Within  a  few  years  it  was  likely  that 
Prance  would  be  an  active  competitor  of  tiie  United  states 
In  the  European  steel  market. 
An  address  relating  to  the  comparative  uses  of  reinforced 

eoiu-reto    and    steel    in    building    operations    and    for    various 

other  purposes  was  given  by  Julius  Kahn  of  IToungstown, 

Ohio,  who  outlined  in  a  general  way  the  possibilities  of  the 

use  of  concrete  and  the  advantages  gained  thereby. 
*     *     * 

STOP  FOR  SPRING  COLLET 

BY   DONALD  A.    HA  K  Kit 

On  page  69  of  the  September  number  of  Machinery  there 
appeared  a  description  of  a  stop  to  be  used  in  connection 
with  bench  or  engine  lathe  spring  collets.  While  the  device 
described  will  locate  work  with  sufficient  accuracy  to  meet 
ordinary  requirements,  it  would  not  be  accurate  enough 
where  the  length  of  the  pieces  must  be  finished  within  close 
limits  of  accuracy.  The  slight  variation  that  would  be  ex- 
perienced in  using  this  stop  is  due  to  the  fact  that  the  chuck 
would  not  be  drawn  back  into  the  lathe  spindle  an  equal 
amount  each  time  it  was  tightened  unless  the  work  were  of 
exactly  uniform  diameter  and  even  tension  were  exerted  on 
the  chuck  each  time.  Since  it  is  almost  impossible  to  obtain 
these  conditions,  it  will  be  seen  that  slight  variations  in  the 
length  of  the  work  are  likely  to  occur,  as  the  stop  is  a  part 
of  the  chuck  and  moves  with  it. 

The  device  shown  in  the  accompanying  illustration  is 
positive.  It  consists  of  a  regular  draw-back  spindle  A,  keyed 
at  the  rear  end  to  a  collar  on  handwheel  E.  A  fine-pitch 
thread  is  cut  on  the  inside,  into  which  the  shouldered  collar 
B  is  screwed.  The  collar  also  has  a  thread  cut  on  the  in- 
side, for  the  passage  of  the  threaded  rod  C,  the  end  of  which 
extends  forward  into  the  spring  collet,  forming  a  stop  for 
the  work.  The  end  of  the  rod  is  supported  within  the  collet 
by  a  collar  F  which  is  pressed  onto  the  rod,  as  shown,  and 
which  is  a  sliding  fit  inside  the  spring  collet.  This  collar 
prevents  the  end  of  the  rod  C  from  whipping,  thus  retain- 
ing its  alignment  with  the  spindle.  A  lock-nut  D  retains  the 
position  of  the  stop  after  the  desired  adjustment  has  been 
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made.  It  will  be  noticed  that  the  location  of  this  device  is 
controlled  by  the  face  of  the  draw-back  spindle  collar  E, 
which  rests  solidly  against  the  end  of  the  lathe  spindle, 
so  that  when  the  adjustment  is  once  made,  the  stop  G  holds 
a  fixed  relation  to  the  spindle,  irrespective  of  the  distance 
the  chuck  draws  back  into  the  spindle. 
*     *     * 

The  admirable  French  spirit  that  has  made  it  possible  for 
France  during  four  years  to  keep  the  enemy  at  bay,  until 
at  last  the  day  of  triumph  arrived,  is  well  evidenced  by  a 
letter  of  inquiry  from  a  French  firm  sent  to  Frank  D.  Chase, 
Inc.,  Industrial  Engineers,  Chicago,  111.,  from  which  the  fol- 
lowing is  quoted:  "We  are  from  the  invaded  country  and 
are  already  studying  the  building  of  a  large  stove  foundry 
to  be  built  in  the  Ardennes  as  soon  as,  with  America's  great 
effort  and  sacrifice,  we  regain  that  country." 
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INFLUENCE  OF  TIME  ON  VARIATION 
OF  HARDENED  STEEL  GAGES 

BY  CHARLES  ELDRIDOB 

The  effect  that  the  internal  stresses  developed  in  harden- 
ing will  have  on  the  size  of  steel  gages  is  not  easily 
determined  because  of  the  time  element.  However,  the  writer 
recently  was  able  to  learn  the  variation  in  the  size  of  fifteen 
accurate  size  blocks  he  made  sixteen  years  ago.  These  blocks 
were  made  of  the  best  tool  steel  then  available  and  varied,  by 
sixteenths  of  an  inch,  from  ys  to  1  inch  In  size.  The  %-  by 
1-inch  stock  of  which  they  were  made  was  planed*  to  size  on 
the  shaper,  the  blocks  cut  off  in  the  milling  machine,  and 
their  ends  carel'u'ly  planed,  allowing  0.0010  inch  for  finishing 
by  grinding.  In  hardening,  the  blocks  were  brought  to  an 
even  red  heat  in  a  charcoal  fire  and  quenched  in  brine.  They 
were  then  heated  just  enough  to  take  off  the  stress,  or  as 
the  blacksmiths  term  this  procedure  brought  to  a  "sizzling 
heat,"  which  while  not  great  enough  to  impart  a  light  straw 
color  readily  evaporates  a  drop  of  water.  They  were  then 
rough-ground  on  two  surfaces  only,  as  they  were  to  be  single 
dimension  blocks;  thus  four  surfaces  were  left  untouched  as 
they  came  from  the  fire.  After  rough-grinding,  the  blocks 
were  laid  on  a  window  sill  to  season  for  a  period  of  six 
months,  during  which  time  they  were  exposed  to  sunlight 
part  of  the  day.  As  a  result,  during  the  seasoning  period, 
they  expanded  and  contracted  approximately  182  times.  Per- 
haps some  of  the  present-day  toolmakers  will  smile  as  they 
read  of  this  procedure,  but  it  should  be  borne  in  mind  that 
the  journeymen  toolmakers  a  quarter  of  a  century  ago  knew 
little  concerning  the  heat-treatment  of  steel  as  the  term  is 
understood  today,  and  had  to  get  the  best  results  possible 
by  following  natural  methods. 

After  seasoning,  the  blocks  were  carefully  ground  to  within 
0.0003  inch  of  the  size  desired,  this  amount  being  left  for 
lapping.  They  were  held  in  a  specially  designed  fixture  and 
finished  by  spot-grinding;  that  is,  they  were  passed  by  hand 
under  a  grinding  wheel,  the  fixture  bearing  on  a  flat  cast- 
iron  plate  placed  in  the  platen  of  the  surface  grinder.  Spot- 
grinding,  if  it  is  done  properly,  is  productive  of  very  accurate 
results.  The  blocks  were  then  lapped  to  size  on  a  cast-iron 
plate  with  carefully  washed  flour  emery.  After  they  were 
brought  to  the  temperature  of  the  room  by  being  washed 
and  cooled  in  gasoline,  they  were  calipered  with  a  compara- 
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tively  new  micrometer  that  had  been  carefully  tested  and, 
further  to  insure  accuracy,  were  tested  for  size  by  a  fellow- 
toolmaker  who  had  the  reputation  of  being  the  closest  work- 
man in  the  shop.  When  finished,  the  blocks  were  considered 
to  be  as  accurate  as  two  men  could  measure  with  micrometers 
graduated  to  read  to  ten-thousandths.  Of  course,  it  is  not 
claimed  that  they  were  as  accurate  as  the  famous  Swedish 
gages,  but  the  variations  were  less  than  0.0001  inch. 

The  blocks  were  used  for  six  years  in  ordinary  tool-room 
practice,  for  gaging  slots,  setting  jig  buttons,  etc.,  and 
occasionally  for  setting  tools  in  the  planer  or  shaper.  They 
have  not  been  used  for  ten  years,  however,  as  the  writer  left 
the  shop  to  engage  in  other  work.  Recently  the  blocks  were 
calipered,  when  it  was  found  that  some  of  them  were  over 
size  to  a  considerable  extent,  as  the  accompanying  table 
shows.  Why  some  of  the  blocks  showed  no  variation  and 
why  the  ^-inch  and  7/16-inch  blocks  were  increased  0.0003 


inch  the  writer  is  at  a  loss  to  say.  The  whole  variation 
amounts  to  0.0019  inch,  and  dividing  this  amount  by  15,  the 
number  of  blocks,  the  average  variation  carried  out  to  ten 
places  is  0.0001266666  inch. 

The  writer  used  every  possible  precaution  in  the  making 
nl'  the  blocks  to  insure  accuracy,  and  offers  the  following  con- 
clusions regarding  molecular  adjustment  in  hardened  too] 
steel: 

1.  Reheating  a  piece  that  has  just  been  hardened  to  a 
sizzling  heat  will  not  permanently  arrange  the  molecules  of 
which  a  piece  of  steel  is  composed,  although  this  procedure 
is  known  to  relieve  stresses  set  up  in  quenching. 

2.  Exposing  hardened  pieces  to  alternate  degrees  of  tem- 
perature for  a  period  of  six  months  is  not  sufficient  to  bring 
about  permanent  results  in  molecular  adjustment. 

3.  Admitting  that  the  molecules  of  which  any  body  is 
composed  are  in  constant  motion,  several  years  must  elapse 
before  the  molecules  of  comparatively  small  pieces  of 
hardened  steel  or  the  motion  cycles  are  confined  within  fixed 
limits. 

*  *     * 
AIR-RIFLE  WEDGE  DIE 

The  article  entitled  "Air-rifle  Wedge  Die,"  appearing  on 
page  251  of  the  November  number,  should  have  included 
the  following  paragraph,  which  the  author  wishes  to  add: 

Some  difficulty  may  be  experienced  at  first  in  using  this 
die,  as  the  angle  between  the  knock-out  F  and  the  punch  / 
may  be  too  slight,  which  would  result  in  producing  so 
much  leverage  on  the  knock-out  that  it  would  dent  the 
metal  before  it  is  completely  cut  off.  In  order  to  increase 
the  action  in  such  a  case,  the  angle  at  the  back  of  the 
knock-out  should  be  reduced  to  about  40  degrees  with  the 
face  of  the  die,  that  is,  the  angle  between  the  punch  /  and 
the  knock-out  F  should  be  increased  so  that  the  action  of 
the  knock-out  will  be  accelerated  sufficiently  to  overcome 
this  trouble.  \\\  y    q 

*  *     * 

ANNUAL  MEETING  OF  THE  AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS 
The  annual  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  the  Engineering  Societies'  Build- 
ing, New  York  City,  December  3  to  6,  1918.  On  Tuesday 
evening,  December  3,  the  presidential  address  will  be  given, 
followed  by  a  reception.  On  Wednesday  morning,  December 
4,  there  will  be  a  business  meeting  covering  amendments  to 
the  constitution,  and  reports  of  standing  and  special  com- 
mittees. At  luncheon  the  same  day  there  will  be  an  address 
by  Dr.  George  W.  Kirchwey,  formerly  Dean  of  Columbia  Law- 
School,  on  "A  Message  from  the  Legal  Profession."  In  the 
afternoon  there  will  be  three  simultaneous  sessions  on  Ma- 
chine Shop  Practice,  on  Refrigeration,  and  on  Weights  and 
Measures.  At  the  machine  shop  session,  papers  will  be  pre- 
sented on  thread  gages  and  on  standards  for  large  taper 
shanks  and  sockets.  In  the  evening  there  will  be  a  lecture 
on  the  achievements  of  naval  engineering  by  William  L. 
Cathcart,  Lieutenant-Commander,  U.  S.  X.  K.  F.  Thursday 
morning,  December  5,  there  will  be  a  keynote  session  on  the 
general  subject  of  engineering  of  man  power,  with  a  number 
of  papeVs  and  addresses,  and  in  the  afternoon,  simultaneous 
sessions  of  the  textile  and  gas-power  sections.  Thursday 
evening  there  will  be  motion  pictures  relating  to  the  technical 
side  of  the  war,  and  Friday  morning,  December  6,  there  will 
be  simultaneous  sessions  relating  to  power  plant  engineering 
and  general  subjects. 

*  *     • 

CORRECTION 

On  page  254  of  the  November  number  of  .M  \<  him  i;y.  a 
formula  is  given  as  follows: 


W  ^vi*1—  (R  —  Dy 
This  formula  should  read: 


W  =  VR'—  (R  —  ll)' 
in  which  II  is  the  height  of  the  segment. 
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CUTTING  LARGE  SPIRAL  BEVEL  GEARS 
FOR  EXPERIMENTAL  PURPOSES 

IIY     A.    I..    HI'Ktt    M(T 

The  OleaBon  Works,  of  Rochester,  N.  v.,  recently  com 
pleted  Borne  experimental  work  in  outtlng  and  testing  spiiai 
bevel  gears  of  large  diameter,  in  order  to  do  this,  one  of 
their  standard  54-inch  bevel  gear  planers  wan  especially 
equipped  to  give  the  necessary  additional  motion,  Pig.  1 
shows  tin'  machine  in  the  process  of  cut  linn  a  law  spiral 
bevel  .near  which  is  shown  in  mesh  with  a  pinion  in  Pig.  2. 

The  spiral  curve  was  obtained  by  oscillating  the  gear  blank 
ii-  unison  with  the  stroke  of  the  tool,  the  work  spindle  and 
the  tool-slide  being  geared  together.  The  curve  resulting 
from  this  arrangement  is  a  true  Archimedes  spiral.  A  varl- 
able-speed  reversing  motor  seen  in  Fig.  1  was  used  for  the 
main  drive,  the  controlling  switch  located  on  the  turret  being 
tripped  by  dogs  on  the  tool-slide  at  each  end  of  the  stroke. 
\  rack  and  pinion  drive  for  the  tool-slide  was  adopted  in- 
stead of  the  usual  crank-plate  in  order  to  give  a  uniform 
motion.  A  specially  constructed  tool-block  was  used  to  allow 
the  tool  to  be  swiveled  to  the  angle  of  spiral.  The  drive 
for  the  feed  mechanism  was  taken  from  a  reversing  shaft  by 
two  ratchet  wheels  and  silent  pawls  so  as  to  give  a  motion 
in  one  direction,  and  a  separate  motor  was  used  for  the  index 
drive.  The  index  movement  and  the  rolling  motion  of  the 
blank  in  time  with  the  tool  stroke  were  both  obtained 
through  the  same  worm  and  worm-wheel.  A  differential  was 
used  in  the  index  bracket  for  this  purpose,  the  driven  mem- 
ber of  the  differential  being  connected  to  the  index  worm 
through  index  change-gears. 

The  first  gear  and  pinion  cut  on  the  machine  are  shown 
in  Pig.  2.  This  combination  is  16  and  96  teeth  of  2y2  diam- 
etral pitch,  the  width  of  face  is  414  inches  and  the  outside 
diameter  is  38.532  inches.  This  would  represent  a  typical 
boring  mill  table  drive.  The  angle  of  spiral  at  the  center  of 
the  face  is  20  degrees  36  minutes,  giving  a  spiral  lead  equal 
to  one  and  one-half  times  the  circular  pitch.  The  gears  are 
the  same  as  to  pitch,  face  and  root  angles  and  pitch,  and 
outside  diameter  as  straight-tooth  gears.  The  usual  forms 
were  used  so  that  the  cross-sectional  shape  of  the  tooth  at 
any  point  taken  in  a  plane  at  right  angles  to  a  cone  line, 
is  the  same  as  for  a  straight-tooth  gear. 

When  run  on  a  testing  machine  under  brake  load  as  shown 
in  Fig.  2,  the  gears  gave  a  very  smooth  action  with  a  bear- 
ing for  the  full  length  of  the  tooth.  While  the  machine  used 
for  this  work  was  only  altered  temporarily  and  the  Gleason 
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Fig.  2. 


Spiral  Bevel   Boring   Mill   Tabic    Gears   mounted   on   Testing 
Machine 


Fig.  1. 


Works  are  not  offering  it  to  the  trade,  the  demonstration 
has  proved  the  practicability  of  cutting  bevel  gears  of  this 
size  with  spiral  teeth  which  provide  means  of  transmitting 
great  power  through  gears  which  operate  smoothly  and 
silently.  This  latter  characteristic  probably  needed  no  proof 
since  it  has  already  been  well  established  by  spiral  bevel 
gears  of  smaller  size  and  by  helical  and  herringbone  spur 

gears. 

•     *    * 

MODIFICATIONS  OF  INDUSTRIAL   RESTRICTIONS 

The  War  Industries  Board  immediately  upon  the  declara- 
tion of  the  armistice  began  to  modify  the  restrictions  whereby 
it  has  controlled  American  industries  in  the  interest  of  the 
nation's  war  program.     It  will  be  the  policy  of  the  board  to 
gradually  lift  various  restrictions  and  curtailment  with  a 
view  to  bringing  about  as  promptly  as  possible  a  return  to 
normal  conditions.     In  the  modification  of  the  curtailment 
imposed   on   the   manufacture   of   certain    commodities,   the 
board  has  adopted  the  method  of  announcing  from  time  to 
time  lists  of  commodities  in  respect  to  which  the  curtail- 
ments are  to  be  modified.     The  first  announcements  related 
to  building  construction,  giving  permission  to  construct  cer- 
tain types  and  classes  of  buildings  with- 
out having  to  apply  to  the  War  Industries 
Board  for  permission.     Complete  details 
relating  to  this  subject  may  be  obtained 
by  applying  to  the  War  Industries  Board, 
Washington,  D.  C. 

Restrictions  have  also  been  removed 
from  certain  manufacturing  industries  as 
regards  the  production  or  consumption  of, 
and  materials  for,  certain  articles.  In 
this  case  the  return  to  normal  conditions 
will  be  gradual,  and  for  the  time  being 
50  per  cent  of  the  restriction  will  re- 
main in  force;  in  other  words,  if  an  in- 
dustry for  the  last  four  months  of  1918 
has  been  curtailed  25  per  cent  such  cur- 
tailment is  now  changed  to  12^  per  cent. 
These  rulings  apply  to  the  following 
manufactures  in  the  machine-building 
and  kindred  fields:  agricultural  imple- 
ments and  farm  operating  equipment,  in- 
cluding tractors;  road  machinery;  sewing 
machines;  boilers;  electric  fans  and  fan 
motors;  and  passenger  automobiles. 
Certain  restrictions  relating  to  the  deal- 
ing in  raw  materials  and  products  of  iron 

Fifty-four-inch   Bevel    Gear   Planer   as    modified    to    cut    Spiral   Bevel  Gears  and   Steel  have  also  been  modified. 
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NEW  METHOD  OF  COOLING  GAS  ENGINES 

BY   MARK   MEREDITH 

Hitherto  the  cooling  of  gas  engines,  except  in  the  case  of 
very  small  sizes,  has  been  done  by  circulating  water  around 
the  cylinders,  and,  in  large  engines,  in  the  bodies  of  the 
piston  and  exhaust  valve  as  well.  The  necessity  for  external 
water-cooling  is  one  of  the  disadvantages  under  which  the 
gas  engine  has  labored  and  which  has  retarded  its  develop- 
ment in  larger  sizes.  When  these  difficulties  and  their  causes 
have  been  clearly  stated,  it  seems  fairly  obvious  that  they 
can  be  overcome  by  applying  the  cooling  medium  on  the 
inside  of  the  cylinder  instead  of  on  the  outer  surface.  If 
water  can  be  injected  internally  against  the  surfaces  to  be 
cooled,  the  heat  is  removed  on  that  side  of  the  metal  on 
which  it  is  generated,  and  therefore  there  is  no  heat-flow 
through  the  metal  and  no  difference  of  temperature  between 
the  inner  and  outer  surfaces.  The  water  may  be  distributed 
by  means  of  jets,  so  that  each  part  receives  it  in  proportion 
to  the  rate  at  which  it  receives  heat  from  the  hot  gases. 
Thus  the  engine  can  be  maintained  at  substantially  the  same 
temperature  all  over,  and  the  stresses  due  to  unequal  heat- 
ing may  be  eliminated.  A  simple  single-walled  casting  can 
be  used  for  the  cylinder,  resulting  in  a  great  saving  in 
weight  and  cost  and  in  improved  reliability  on  account  of 
the  eliminating  of  casting  stresses.  The  arrangements  for 
cooling  the  piston,  which  are  necessary  in  large  engines,  can 
be  dispensed  with,  which  is  a  point  of  great  importance, 
because  these  arrangements,  besides  being  costly,  frequently 
give  trouble,  and  their  failure  may  easily  result  in  wrecking 
the  engine.    Finally,  preignitions  are  entirely  prevented. 

In  the  method  of  internal  injection,  cold  water  is  injected 
through  a  hollow  casting  projecting  into  the  combustion 
chamber  and  provided  with  a  number  of  holes  or  small 
nozzles  about  1/32  inch  in  diameter.  The  jets  so  formed 
are  comparatively  coarse,  so  that  even  when  projected  into 
the  flame  the  water  reaches  the  part  of  the  wall  against 
which  it  is  directed,  but  with  little  evaporation  on  the  way. 
The  jets  are  directed  to  all  parts  of  the  surface  of  the  com- 
bustion chamber  and  against  the  face  of  the  piston. 

Professor  Hopkinson's  Experiments 

When  Professor  Hopkinson,  who  has  undertaken  much  re- 
search work  on  gas  engines  first  began  to  considei  the  use  of 
internal  injection  as  a  means  of  cooling,  the  difficulties  of 
corrosion  and  lubrication  seemed  to  be  an  insuperable  bar 
until  it  occurred  to  him  that  they  could  probably  be  over- 
come by  the  simple  device  of  regulating  the  amount  of  water 
injected  in  such  a  way  that  the  temperature  of  the  entire 
engine  is  kept  well  above  100  degrees  C.  Under  such  condi- 
tions (which,  of  course,  are  only  rendered  possible  by  the 
absence  of  all  external  water-cooling)  every  drop  of  injected 
water  is  evaporated  when  it  reaches  the  walls,  and  no  liquid 
can  therefore  accumulate.  That  corrosion  may  be  completely 
prevented  in  this  way  has  been  proved  by  actual  trials,  of 
which  particulars  were  given. 

The  practical  application  of  this  system  of  cooling  has 
been  much  facilitated  by  a  discovery  made  by  Professor 
Hopkinson  soon  after  he  began  experimenting  with  it.  It 
was  well  known  that  the  rate  of  heat-flow  from  the  gas  into 
the  metal  is  far  more  rapid  at,  and  soon  after,  the  moment 
of  ignition  than  at  any  other  time.  It  seemed  likely  from 
these  experiments  that  for  practical  purposes  the  heat-flow 
into  the  barrel  of  the  cylinder  during  the  last  three-fourths 
of  the  expansion  stroke  might  be  so  small,  compared  with 
that  in  the  first  period,  that  direct  cooling  of  this  portion 
of  the  cylinder  could  be  dispensed  with  altogether.  This 
anticipation  has  been  found  to  be  correct.  It  is  sufficient  to 
inject  water  onto  the  surface  of  the  combustion  chamber  and 
the  head  of  the  piston  only,  the  whole  of  the  cooling  of  the 
barrel  being  effected  by  conduction  into  the  piston,  which  is 
itself  kept  cool  by  the  projection  of  water  onto  the  head 
when  it  is  near  the  in-center.  By  taking  advantage  of  this 
fact  the  application  of  water  is  confined  to  places  where  it 
can  do  no  harm,  none  falling  on  the  sliding  surfaces.     This 


is  a  point  of  some  importance  if  the  water  contains  much 
dissolved  matter. 

Practical  Tests  of  New  Method 

In  order  to  put  these  ideas  to  a  practical  test,  a  Crossley 
engine,  11%  inches  in  diameter  by  21  inches  stroke,  rated 
at  40  B.H.P.,  operating  on  coal  gas  at  180  revolutions  per 
minute,  was  fitted  with  a  new  cylinder  consisting  of  a  plain 
barrel  without  any  water  jacket.  The  valve  motions  were 
retained,  and  the  valves  and  the  shape  of  the  combustion 
chamber  were  the  same,  the  only  change  being  the  removal 
of  all  external  water-cooling. 

Immediately  after  erection  with  the  new  cylinder,  the  en- 
gine was  run  continuously  for  120  hours  on  an  electrical 
load  with  coal  gas.  Continuous  observation  was  kept  of  the 
gas  consumption  and  of  the  load.  The  engine  developed 
during  this  period  43  B.H.P.,  on  the  average,  and  ran  very 
smoothly  and  steadily.  The  average  mean  effective  pressure 
was  101  pounds  per  square  inch.  When  jacketed,  the  engine 
would  not  develop  more  than  40  B.H.P.  continuously  without 
overheating,  and  mixtures  giving  a  mean  pressure  of  more 
than  100  pounds  per  square  inch  produced  excessive  maxi- 
mum pressures  of  over  500  pounds,  with  violent  thumping 
explosions.  The  reduction  in  maximum  pressures,  under 
these  circumstances,  by  water-injection  was  over  100  pounds 
per  square  inch,  and  the  effect  was  very  marked,  the  explo- 
sion becoming  inaudible. 

The  quantity  of  water  used  on  this  trial  was,  on  the  aver- 
age, 102  pounds  per  hour,  equivalent  to  2.4  pounds  per  B.H.P. 
hour.  The  temperature  of  the  engine  varied  from  150  de- 
grees to  180  degrees  C.  No  water  was  visible  on  the  piston 
or  the  spindles  of  the  valves,  and  when  the  engine  was 
stopped  at  the  end  of  the  trial  the  inside  of  the  combustion 
chamber  was  found  to  be  perfectly  dry.  When  the  engine 
was  jacketed  and  giving  the  same  power  for  short  periods, 
the  jacket  water  removed  about  67,000  B.T.U.  per  hour,  which 
would  be  sufficient  to  evaporate  108  pounds  of  water  at  a 
temperature  of  20  degrees  C.  under  atmospheric  pressure. 
The  agreement  between  the  available  heat  and  the  amount 
of  water  evaporated  is  satisfactory,  such  difference  as  there 
is  being  accounted  for  partly  by  greater  radiation  loss  due 
to  the  higher  temperature  of  the  engine,  and  partly  by  the 
reduction  in  flame  temperature  produced  by  the  steam,  which 
somewhat  reduces  the  total  amount  of  heat  passing  into 
the  walls. 

Effect  on  Fuel  Consumption 

The  engine  consumed  in  this  trial  15  cubic  feet  of  Cam- 
bridge coal  gas  per  B.H.P.  hour  reckoned  at  atmospheric  tem- 
perature and  pressure.  This  is  approximately  the  same  as 
it  burned  when  developing  the  same  power  for  short  periods 
when  jacketed.  Tests  at  other  loads  have  shown  that  with 
a  weak  mixture  the  gas  consumption  is  slightly  increased  by 
the  water  injection,  but  with  very  strong  mixtures  it  is  a 
trifle  less.  The  difference,  however,  does  not  exceed  5  per 
cent  either  way,  and  on  the  average  it  may  be  said  that  the 
economy  is  unaffected  by  the  use  of  this  method  of  cooling. 
Indicator  diagrams  taken  in  this  trial,  compared  with  similar 
diagrams  taken  from  the  jacketed  engine,  show  that  the  re- 
duction in  maximum  pressure  is  counterbalanced  by  a  slightly 
raised  expansion  line.  The  pressure  is  better  sustained, 
partly  by  the  formation  of  the  steam  and  partly  by  the  re- 
duced loss  of  heat,  with  the  result  that  the  diagram  is  "fuller" 
and  less  "peaky." 

After  the  trial  just  described,  the  engine  was  applied  to 
the  driving  of  a  dynamo  in  a  factory  engine  room.  Its  speed 
was  increased  from  100  to  190  revolutions  per  minute.  It 
was  left  in  the  hands  of  the  ordinary  engine-room  staff  for 
several  weeks,  and  was  worked  continuously  for  long  periods 
of  time  at  excessive  loads.  During  this  period  it  developed 
at  times  50  B.H.P.  with  coal  gas  for  several  hours  together — 
an  increase  of  25  per  cent  on  the  maximum  continuous  load 
which  it  would  carry  when  jacketed.  Since  then  the  engine 
has  been  brought  to  Cambridge,  and  is  now  engaged  in  regu- 
lar service  with  a  suction  producer,  driving  the  work-shopB 
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Place  Cutter  on 
Enters    Cutter, 

Simple, 


Only  a  Dra wing-in  Bolt 
and  Cutter  Driver 
Required  to  Hold  and 
Drive  Face  Milling  Cutters 


on  Brown  &  Sharpe  Milling  Machines 
because  of  the  taper-nose  construction 
of  the  spindle.  Method  of  attaching 
cutter  is  a  time-saving  feature  on  all 
types  and  especially  advantageous  on 
the  vertical  spindle  machines.  See  dia- 
gram and  description  at  left. 


Cutter  driver  fits  slot  in  cutter  and  re- 
cess in  end  of  spindle  and  is  held  in  place 
by  drawing-in  bolt  (see  diagram  and 
illustrations  above).  When  in  place 
cutter  driver  serves  as  a  clutch  and 
assures  a  positive  drive. 


Nose  of  Spindle 

Free  From 
Projecting  Parts 

No  Screws,  Plates, 
or  Loose  Parts 


REPRESENTATIVES    IN    U.    S.    A. 

BALTIMORE,   MD,,  Carey  Machinery  &  Supply 

Co. 
CINCINNATI,    O.,    INDIANAPOLIS,    IND.,    The 

E.  A.  Kinsey  Co. 
SAN   FRANCISCO,  CAL,  Pacific  Tool  &  Supply 

Co. 
CLEVELAND,    O.,     DETROIT,     MICH.,    Strong, 

Carlisle  &  Hammond  Co. 
ST.    LOUIS,    MO.,   Colcord-Wright   Machinery   & 

Supply  Co. 
SEATTLE,  WASH.,  Perine  Machinery  Co. 
PORTLAND,  ORE.,  Portland  Machinery  Co. 


Brown  &  Sharpe 

PROVIDENCE, 

OFFICES:     CHICAGO,    ILL.,  626-630  Washington  Blvd. 
PHILADELPHIA,    PA.,    1103-1105    Liberty    Bldg. 
PITTSBURGH,   PA.,  2538  Henry  W.   Oliver  Building. 

Brown  8C  Sharpe  of  New  York,  Inc. 

OFFICES:      NEW   YORK   CITY,   20  Vesey  St. 
ROCHESTER,    415   Chamber  of  Commerce   Bldg. 
SYRACUSE,  Room  419   University  Block. 
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Table,  Lower  Spindle  Until  Nose 
Fasten  With  Drawing-in  Bolt — 

Isn't  It? 

—and   it  is  just  as  simple  as   it  sounds  to  put  a  face 
milling   cutter  of   any  size   on 

BROWN  &  SHARPE 
VERTICAL  SPINDLE 
MILLING  MACHINES 

because  of  the  taper-nose  construction  of  the  spindle. 


Let  us  tell  you  in  detail  of  this 
and  the  many  other  features  of 
Brown  &  Sharpe  Milling  Ma- 
chines. 


Send  Today 
For  New  Book  on 

Brown  &  Sharpe 
Milling  Machines 

explaining  the  taper-nose  spin- 
dle feature  in  detail  and  the 
many  other  interesting  details 
which  you  should  know  about 
these  productive,  easy-to-operate 
milling  machines. 


Mfg.    Co. 

R.  I.,  U.  S.  A. 

REPRESENTATIVES    IN    CANADA: 
Canadian         Fairbanks- Morse        Co.,         Ltd. 
TORONTO,        MONTREAL,       WINNIPEG 
CALGARY,      VANCOUVER,      ST.      JOHN 
SASKATOON. 

REPRESENTATIVE  IN  AUSTRALASIA: 
R.  L.  Scrutton  &  Co.,  Ltd.,  Sydney,  N.  S.  W 
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and  producing  electric  currenl  i'<>r  the  engineering  laboratory, 
u  is  left  to  Itself  1  i u c  an  ordinary  gu  engine,  giving  no 

trouble  at    all,   anil    has    now    been    in    regular    work    for   two 

years,  tbo  total  time  of  running  being  f)()<>o  hours. 

Method  Used  to  Control  Cooling  System 

Anthracite  OOal  is  used  in  the  producer,  and  this  coal  con- 
tains a  considerable  proportion  of  sulphur;  yet  there  has 
boen  no  trace  of  corrosion  in  the  engine.  The  ordinary  work- 
ing temperature  is  between  120  degrees  C.  and  200  degrees  C. 
In  order  to  keep  the  temperature  between  these  limits,  some 
regulation  of  the  water  supply  in  accordance  with  the  load 
is  necessary.  With  a  throttle  governor  it  is  only  necessary 
to  connect  the  gas  supply  and  the  water  supply  in  such  a 
way  that  the  correct  amount  of  water  is  delivered  at  all 
loads.  In  smaller  engines  it  is  Important  to  make  the  whole 
thing  automatic.  For  this  purpose  a  simple  form  of  thermo- 
stat has  been  designed  which  opens  the  by-pass  valve  if  the 
temperature  falls  too  low. 

In  order  to  minimize  the  inconvenience  and  to  guard 
against  any  danger  arising  from  failure  of  the  water  supply, 
the  engine  is  provided  with  a  fusible  plug  screwed  into  the 
wall  of  the  combustion  chamber.  Should  the  temperature 
rise  above  about  200  degrees  C.  (quite  a  safe  working  tem- 
perature) ,  the  plug  melts,  and  the  noise  of  the  escaping  gases 
warns  the  attendant.  From  the  nature  of  this  method  of 
cooling,  it  seemed  almost  certain  that  its  effectiveness  would 
be  independent  of  the  size  of  the  engine.  The  truth  of  this 
anticipation  has  been  proved  by  applying  the  method  to  the 
cooling  of  larger  engines,  one  an  engine  of  18y2  inches  bore, 
giving  105  B.H.P.,  and  the  other  a  1000-horsepower  Oechel- 
hauser  engine  of  36  inches  bore.  The  trials  »f  the  large 
engine,  which  continued  for  a  considerable  time,  proved  be- 
yond any  question  that  the  cooling  by  water  injection,  if 
applied  in  accordance  with  the  principles  enunciated,  could 
be  successfully  used.  They  also  showed,  however,  as  might 
be  expected,  that  for  ordinary  commercial  use  the  cylinder 
must  be  properly  designed  with  a  view  to  the  employment 
of  this  method  of  cooling.  The  most  obvious  point  is  that 
the  cylinder  must  be  a  plain  barrel  without  any  jacket. 


A  valuable  application  of  the  motion  picture  principle  is 
met  with  in  the  taking  of  moving  microscopic  images  as 
they  appear  under  the  camera.  An  example  of  this  applica- 
tion was  recently  exhibited  at  the  convention  of  the  Ameri- 
can Society  for  Testing  Materials  at  Atlantic  City.  The  idea 
was  applied  to  wrought  iron.  It  is  known  that  when  a 
metal  like  wrought  iron  or  steel  is  subjected  to  alternate 
stresses  or  shocks  caused  by  repeated  bendings  or  blows, 
the  metal  gradually  weakens  and  finally  breaks.  It  is 
further  known  that  all  such  metal  is  composed  of  a  mass 
of  closely-lying  crystals  and  that  these  bendings  and  blows 
have  a  tendency  to  distort  these  crystals,  causing  the 
ultimate  result.  With  these  facts  in  mind,  a  moving  picture 
was  taken  and  reproduced  on  the  screen,  showing  the  suc- 
cessive changes  which  take  place  in  the  structure  of  the 
metal  when  subjected  to  bending  or  hammering.  In  the 
test,  the  piece  of  iron  was  placed  in  a  bending  machine  and 
the  microscope  attached  just  over  the  place  where  the  metal 
was  most  affected  and  a  camera  was  attached  to  the  micro- 
scope. The  effect,  as  recorded  through  the  microscope  and 
camera  was  remarkable,  each  minute  change  in  the  struc- 
ture and  crystals  being  accurately  reproduced  until  the  piece 
finally  broke.  The  gradual  formation  of  cracks  was  dis- 
tinctly visible. 

*     *     * 

CONVENTION  OF  THE  NATIONAL  MACHINE 
TOOL  BUILDERS'  ASSOCIATION 

It  has  been  announced  that  the  convention  of  the  Na- 
tional Machine  Tool  Builders'  Association  which  was  to  have 
been  held  November  7  and  8  but  was  postponed  because  of 
the  epidemic  of  influenza,  will  be  held  at  the  Hotel  Astor, 
December  10  and  11. 


NEW  BOOK  ON  ELECTRIC  WELDING 

ELECTRIC  WELDING.  By  Douglas  T.  Hamilton  and  Erik  Oberg. 
294  pages,  G  by  9  inches;  213  illustrations.  Published 
by  The  Industrial  Press,  140-148  Lafayette  Street,  New 
York  City.     Price,  $2.r»0. 

This  book  is  a  comprehensive  treatise  on  the  practice  fol- 
lowed in  the  application  of  the  various  resistance  and  arc 
welding  processes,  covering  descriptions  of  the  machines 
and  apparatus  used  and  the  methods  employed  in  manu- 
facturing and  repair  work.  Electric  welding  has  become  so 
important  an  art  in  the  mechanical  industries  that  a  com- 
prehensive treatise  on  this  subject  is  needed  in  the  trade. 
A  special  study  has,  therefore,  been  made  by  the  authors 
of  this  work,  who  have  been  assisted  by  the  experts  in  re- 
sistance and  arc  welding  of  some  of  the  most  prominent 
concerns  in  the  United  States  engaged  in  this  industry. 
Consultations  with  these  experts  have  made  it  possible  to 
obtain  thoroughly  up-to-date  information  embodying  the 
latest  developments  and  discoveries  in  the  art.  It  is  there- 
fore believed  that  the  book  will  prove  especially  useful  to 
those  who  are  already  employing  electric  welding  equip- 
ment, as  well  as  to  those  who  are  contemplating  its  use. 
The  book  should  also  be  of  particular  value  to  the  students 
on  the  subject  who  desire  to  obtain  authoritative  informa- 
tion on  the  electric  welding  process. 

In  dealing  with  the  subject,  it  has  been  divided  into  nine 
chapters,  each  covering  a  special  phase  of  electric  welding. 
In  addition,  there  is  an  introductory  chapter  which  deals 
briefly  with  the  main  principles  and  reviews  the  different 
systems  of  electric  welding.  The  headings  of  the  various 
chapters  will  indicate  the  ground  covered:  Electric  Re- 
sistance Butt-welding;  Special  Butt-welding  Machines  and 
Processes;  Electric  Spot-welding;  Seam-welding  and  Rivet- 
ing; Percussion  Welding;  Electric  Soldering;  Principles  of 
Electric  Arc  Welding;  Applications  of  Electric  Arc  Weld- 
ing; Welding  Transformer  Tanks  by  the  Electric  Arc. 

The  methods  are  dealt  with  in  considerable  detail  under 
each  of  these  headings.  For  example,  in  the  chapter  on 
electric  arc  welding,  the  following  subdivisions  are  treated: 
The  Electric  Arc;  the  Carbon  Arc;  the  Metallic  Arc;  Polarity 
for  Carbon  Arc  Welding;  Polarity  for  Metallic  Arc  Weld- 
ing; Combination  of  Metallic  and  Carbon  Arcs;  Carbon 
Electrodes;  Metallic  Electrodes;  Current  and  Voltage  for 
Carbon  Arc;  Current  Required  for  Metallic  Arc;  Metals  that 
can  be  Welded;  Sheet  Metal  Welding;  Preparing  Work  for 
Welding;  Preheating;  Equipment  Required;  Motor-gen- 
erator Sets;  Dynamotors;  Switchboards;  Operation  of  Weld- 
ing Outfit;  Electrode  Holders  and  Cable;  Striking  Arc 
and  Handling  Electrodes;  Protection  of  the  Operator;  Capac- 
ity of  Outfits;  Cost  of  Welding;  Metallurgy  of  Electric  Arc 
Welding;  Strength  of  Welds;  and  Quality  of  Electric  Welds. 
In  addition,  there  are  numerous  examples  of  the  applica- 
tions of  electric  arc  welding  to  both  manufacturing  and  re- 
pair work.  The  resistance  welding  processes  are  dealt 
with  in  still  greater  detail,  because  these  are  used  to  an  even 
larger  extent  for  manufacturing  work. 
*     *     * 

INTERNATIONAL  COMMISSION'S  REPORT  ON 
THE  METRIC  SYSTEM 

The  United  States  Section  of  the  International  High  Com- 
mission, of  which  Secretary  McAdoo  is  chairman,  has 
adopted  the  following  resolution  with  regard  to  the  metric 
system:  The  United  States  Section  of  the  International 
High  Commission  having  in  view  the  present  efforts  to  bring 
about  the  exclusive  use  of  the  metric  system  of  weights  and 
measures  within  the  jurisdiction  of  the  United  States,  re- 
solves: (1)  That  in  the  opinion  of  the  section,  the  adoption 
of  that  system  would  be  productive  of  great  advantage  in 
the  commercial  relations  of  the  United  States  with  the  other 
American  Republics.  (2)  That  the  secretary  of  the  section 
be  directed  to  communicate  a  copy  of  this  resolution  to  the 
chairman  of  the  proper  committees  of  the  Senate  and  the 
House  of  Representatives. 
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The  No.  1 3^2  Cincinnati  Universal  Cutter  and  Tool  Grinder 

Patent  Rights  Fully  Reserved 


You  wouldn't  think  of  using  lathe  tools  with 
the  wrong  clearance.  On  milling  cutters 
correct  clearance  is  even  more  important. 
Incorrect  cutter  clearance  will  reduce  the 
output  of  your  milling  machines  as  much  as 
twenty  per  cent. 

Clearance  depends  upon  certain  mathe- 
matical relations  between  the  cutter  and 
the  grinding  wheel. 

To  obtain  these  on  the  ordinary  grinder 
requires  several  measurements  and  refer- 
ence to  diagrams,  tables  or  charts. 
The  average  operator  doesn't  understand 
these  and  after  a  couple  of  trials  grinds 
until  the  clearance  looks  right — and  your 
milling  department  suffers. 
Compare  the  Cincinnati  method.  After  a 
simple  preliminary  setting  the  swivel  head 
is  revolved  the  desired  amount,  the  clear- 
ance angle  being  read  direct  from  the  dial — 
the  cutters  are  ground  with  the  correct 
clearance — and  your  milling  department 
profits. 

This  is  only  one  of  our  exclusive  features. 


Method  of  setting  for  clearance 


Catalog  tells  them  all 


Cincinnati    Milling    Machine    Company 

CINCINNATI  OHIO,  U.  S.  A. 
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OBITUARIES 


George  G.  Sanfohd,  formerly  <>r  the  Elevator  supplies  Co. 
and  of  the  Otis  BJlevator  Co.,  lias  been  made  superintendent 
of  the  Barber-Greene  Co.,  Aurora,  ill. 

J.  D.  Apgar  formerly  with  Vandyck  Churchill  Co.  of  the 
\.w  york  territory,  is  now  associated  with  the  Machine  Tool 
Engineering  Co.,  L49  Broadway,  New  York  City, 

B.  L.  Evans  lias  been  appointed  superlntendeni  of  plant 

No.   1   of  Hit"  Hound   BrOOK  Oil  less  Bearing  Co.,  Hound  Hrook, 

N.  J.    Mr.  Evans  was  formerly  chief  Inspector  of  thai  plant. 

C.  W.  Stephens  has  been  appointed  manager  of  sales  of 
the  Detroit  Twist  Drill  Co.,  Detroit,  Mich.,  succeeding  Nel- 
son J.  Smith  who  becomes  assistant  to  the  president,  Muir 
B.  Snow. 

E.  L.  Oakui ii an,  who  for  the  past  twenty  years  has  heen 
identified  with  the  manufacturing  and  sales  department  of 
the  Bethlehem  Steel  Corporation,  has  become  manager  of 
sales  for  the  Tioga  Steel  &  Iron  Co.  of  Philadelphia. 

F.  E.  Smith,  formerly  of  the  engineering  department  of 
the  Stephens-Adamson  Mfg.  Co.,  of  the  Granby  Mining  & 
Smelting  Co.,  and  the  American  Zinc  &  Chemical  Co.,  has 
become  chief  engineer  of  the  Barber-Greene  Co.,  Aurora,  111. 

Roger  C.  Sullivan  was  elected  chairman  of  the  board  of 
directors  of  the  Independent  Pneumatic  Tool  Co.,  Chicago, 
111.,  and  a  member  of  the  executive  committee  at  a  special 
meeting  of  the  board,  to  fill  vacancies  caused  by  the  death 
of  John  P.  Hopkins.  Mr.  Sullivan  was  also  appointed  a 
director  of  the  company. 

Clark  W.  Parker  and  Wyman  C.  Parker  have  disposed  of 
all  their  stock  in  the  Parker  Rust-proof  Co.  of  America. 
Clark  W.  Parker  has  also  resigned  as  director  and  is  no 
longer  connected  with  the  corporation  in  any  capacity. 
Their  stock  interest  has  been  acquired  by  A.  V.  Foster  of 
the  firm  of  Spitzer,  Rorick  &  Co.,  Toledo,  Ohio. 

I.  H.  Mills,  who  has  been  connected  with  the  Westinghouse 
Electric  &  Mfg  Co.  of  East  Pittsburg,  Pa.,  for  the  past  twenty- 
three  years,  has  resigned  to  become  superintendent  of  the 
Sperry  Gyroscope  Co.  of  Brooklyn,  N.  Y.  Mr.  Mills  began 
with  the  Westinghouse  Co.  as  a  machine  operator,  and 
finally  became  superintendent  of  the  Small  Industrial  Motor 
Department. 

John  Brooks  Emory,  formerly  general  superintendent  of 
the  Poole  Engineering  &  Machine  Co.,  Baltimore,  Md.,  is 
now  connected  with  the  Morgan  Engineering  Co.,  Alliance, 
Ohio,  in  a  similar  capacity.  Mr.  Emory  was  previously  with 
the  Baltimore  &  Ohio  Railroad,  and  upon  leaving  there  be- 
came Superintendent  of  Motive  Power  with  the  Kansas  City 
Southern  Railroad,  which  position  he  resigned  to  become  as- 
sociated with  the  Poole  Engineering  &  Machine  Co.  He  is 
a  graduate  of  Purdue  University,  and  is  well  known  in  rail- 
road, machinery,  and  foundry  circles. 


A.  Et.  Gorsllne,  president  of  the  Cochrane-Blj  Co.,  Roc! 

tor,  N.    Y.,   died  suddenly  on   November  2.r>.     A   sketch   of  his 

life  will  be  given  Ln  the  January  number  of  Machinery. 

I, hi  CENANT     Am. i         I ,i.\s     Qbay,    M.    C,    of    the    4th 

Canadian  Machine  Gun  Company,  died  October  25  from 
pneumonia,  aged  twenty  years.  Lieutenant.  Oray  joined  the 
Canadian  Expeditionary  Forces  in  July,  191a,  and  was 
wounded  in  the  battle  of  the  Somme,  July,  191  (i,  and  again 
in  the  battle  of  Fresnoy,  May,  1917,  at  which  time  he  re 
i cived  the  military  cross.  He  was  transferred  to  the  C.  E.  F. 
Reserves  in  January,  1918,  and  at  that  time  became  as- 
sociated with  the  Gray  Machine  Tool  Co.,  Inc.,  of  Buffalo, 
N.  Y.,  as  vice-president  and  secretary. 

•     •     * 
STATEMENT  OF  THE  OWNERSHIP,  MANAGEMENT,  ETC.  RE- 
QUIRED BY  THE  ACT  OF  CONGRESS  OF  AUGUST  24.  1912 

of    MA.CHINEBT,    published    monthly    at    New    York,    N.    Y.,     for    October    1. 
1918. 

State  of    New    York     ) 
County  of  New  York  J  8S- 

Before  me,  a  Notary  Public  in  and  for  the  state  and  county  aforesaid, 
personally  appeared  Matthew  J.  O'Neill,  who,  having  been  duly  sworn  un- 
cording to  law,  deposes  and  says  that  be  is  the  General  Manager  of 
Machinery  and  that  the  following  is,  to  the  best  of  bis  knowledge  and 
belief,  a  true  statement  of  the  ownership,  management,  etc,  of  the  afore 
said  publication  for  the  date  shown  in  the  above  caption,  required  by  the 
Act  of  August  24,  1912,  embodied  in  section  443,  Postal  Laws  and  Regula- 
tions,  printed  on   the  reverse  of   this  form,   to   wit: 

1.  That  the  names  and  addresses  of  the  publisher,  editor,  managing 
editor,    and    business   managers   are: 

Publisher,   The   Industrial  Press  140-148  Lafayette  St.,   New   York 

Editor,    Erik    Oberg  "  "  

Managing  Editor,   None 

Business     5    Alexander  Luchars,   President         "  "  "         "        " 

Managers  (    Matthew  J.  O'Neill,  Treasurer 

and    General    Manager  "  "  "         "        " 

2.  That  the  owners  of  1  per  cent  or  more  of  the  total  amount  of  stock  are: 
The  Industrial  Press                                               140-148  Lafayette   St.,   New   York 
Alexander    Luchars                                                            "  "  "  "         '* 
Matthew   J.    O'Neill 

Fred   E.    Rogers  "  "            "         "        " 

Louis   Pelletier  "  "            "         "        " 

Erik    Oberg  "  "             "         "         *' 

H.    L.    Ketchum  "  "            "         "        " 

E.   Y.   Urban  "  "            "         "        " 

3.  That   there  are  no  bondholders,   mortgagees,  or  other  security  holders. 

4.  That  the  two  paragraphs  next  above,  giving  the  names  of  the  owners, 
stockholders,  and  security  holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon  the  books  of  the  company 
but  also,  in  cases  where  the  stockholder  or  security  holder  appears  upon  the 
books  of  the  company  as  trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom  such  trustee  is  acting,  is  given; 
also  that  the  said  two  paragraphs  contain  statements  embracing  affiant's 
full  knowledge  and  belief  as  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do  not  appear  upon  the  books 
of  the  company  as  trustees,  hold  stock  and  securities  in  a  capacity  other 
than  that  of  a  bona  fide  owner;  and  this  affiant  has  no  reason  to  believe 
that  any  other  person,  association,  or  corporation  has  any  interest  direct 
or  indirect  in  the  said  stock,  bonds,  or  other  securities  than  as  so  stated 
by  him. 

MATTHEW  J.   O'NEILL,   General  Manager. 
Sworn  to  and  subscribed  before  me  this  26th  day  of  September,   1918. 

CHARLES   J.    MOREY, 
(SEAL)  Notary  Public,  New  York  County,  No.  398. 

New  York  Register,  No.   10325. 
(My  commission   expires   March   30,    1920.) 


COMING  EVENTS 


J 


December  3-6 — Annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  at  29  W.  39th 
St.,    New   York   City. 

December  10-11 — Annual  convention  of  the  Na- 
tional Machine  Tool  Builders'  Association,  at  Ho- 
tel Astor,  New  York  City.  Charles  E.  Hildreth, 
Worcester,  Mass.,  general  manager. 


SOCIETIES,    SCHOOLS  AND 
COLLEGES 


Carnegie  Foundation  for  the  Advancement  of 
Teaching,  576  Fifth  Ave.,  New  York  City.  Bul- 
letin 11,  entitled  "A  Study  of  Engineering  Edu- 
cation," prepared  for  the  Joint  Committee  on  En- 
gineering Education  of  the  National  Engineering 
Societies,  by  Charles  Riborg  Mann.  The  bulle- 
tin is  divided  into  three  parts  as  follows:  Part  1, 
Present  Conditions;  Part  2,  Problems  of  Engineer- 
ing Education;  and  Part  3,  Suggested  Solutions. 

National  Safety  Council,  Continental  and  Com- 
mercial Bank  Bldg.,  Chicago,  111.,  has  published 
a  calendar  known  as  the  "National  Safety  Coun- 
cil's 1919  Safety  Calendar."  It  is  a  most  orig- 
inal piece  of  work  along  this  line  and  will  have 
a  special  appeal  at  this  time,  because  the  calen- 
dar records  in  twelve  pictures  the  career  and 
ultimate  fate  of  the  world's  greatest  chance- 
taker — the  Kaiser — containing  in  each  of  the 
twelve  pictures  an  appropriate  slogan,  applicable 
to  industrial  work.  It  is  reasonable  to  ex- 
pect that  the  calendar  will  prove  most  popular 
during  the  coming  year.  These  calendars  are 
sold  at  25  cents  each,  with  substantial  reduc- 
tions for  quantity  orders. 


BOOKS    AND    PAMPHLETS 


Standard   Motor   Transportation   Guide.     60   pages, 
5   by   8  inches.      Published   by   D.   Schubert,    2 
Columbus   Circle,    New   York   City.     Price,    $1. 
This   book   is  intended   for   the   use  of   manufac- 
turers and  others  interested  in  motor  truck  trans- 
portation,  and  gives  the  distance  of  various  cities 
in   the   states  adjoining  New   York   City   from   the 
latter  point.     In  view  of  the  fact  that  the  motor 
truck   seems   to   be   destined   to   become   an   impor- 
tant   factor    in    national    transportation,    the    book 
should    prove    of    considerable    value. 

General    Science.      By    Herbert    Brownell,    B.    Sc. 
383  pages,   5%   by  8  inches;   118  illustrations. 
Published     by     P.     Blakiston's     Son     &     Co., 
1012  Walnut  St.,  Philadelphia,  Pa.     Price,  $1. 
This  is   a   book    intended   for   schoolroom   use   in 
which  the  teachings  of  science  in  its  application  to 
every  day  life  is  made  clear.     Its  discussions  are 
designed    to    stimulate    a    desire    on    the    part    of 
pupils    for   the    scientific    knowledge   that    may    be 
obtained     from     the     study     of     high-school     text 
books.      Some   of   the    many    subjects    treated    are: 
Heat    in    Relation    to    the    Human    Body;    The    At- 
mosphere:   Matter    and    Force;    The    Phenomena    of 
Life;    The    Earth    as   a    Planet;    and   Weather   and 
Climate. 

How   to  Handle   and  Develop  Your   Own  Business. 
142   pages,    5%    by   8%    inches.      Published   by 
A.  W.  Shaw  Co.,  461  Fourth  Ave.,   New  York 
City. 
This  book  contains  an  outline  of  a  great  number 
of  plans  and  methods  that  have  been   found  actu- 
ally  useful   in   established   undertakings   for   build- 
ing up  business.     There  are  a  number  of  business 
management    plans    and    methods    outlined    in    the 
book,   each   having   been   selected   only   after   many 
similar  plans  had  been  discarded.     It  is  stated  in 
the  preface  of  the  book  that  several  hundred  plans 


and  methods  were  carefully  inspected  to  secure 
the  number  included  in  the  book.  One  of  the 
features  of  the  work,  therefore,  is  that  it  does  not 
record  a  system  used  by  one  manufacturer  or 
business  house  only,  but  contains  a  digested  rec- 
ord of  what  is  considered  the  best  available  in- 
formation along  the  lines  covered.  The  book  is 
divided  into  nine  chapters,  as  follows:  How  to 
Tone  up  Your  Business;  Simple  but  Effective 
Accounts  and  Records;  Keeping  the  Books  Clear 
of  Bad  Debts;  How  to  Write  Result-getting  Let- 
ters; Making  Your  Advertising  Hit  Harder;  Better 
Ways  to  Select  and  Train  Your  Assistants;  More 
Effective  Selling  Methods;  Office  Methods  that  Cut 
"Red  Tape";  How  to  Make  Your  Banker  "See 
It  Your  Way."  Forty  illustrations  aMd  charts 
visualize  the  information  contained. 
The  Internal   Gear.     94   pages,   6  by  9  inches;   58 

illustrations.      Published   by   the   Fellows   Gear 

Shaper  Co.,  Springfield,  Vt. 
This  is  a  book  on  the  design  and  application  of 
internal  gears,  which  gives  a  simple  but  practical 
analysis  of  the  comparative  tooth  action  of  in- 
ternal gear-teeth,  together  with  directions  for 
cutting,  and  a  representative  collection  of  satis- 
factory applications  of  the  internal  gear  for  speed 
reduction  mechanisms,  including  drives  for 
truck  axles,  drives  for  air  drills,  electric  hoists 
and  similar  classes  of  work.  The  field  covered 
is  indicated  by  the  chapter  headings  which  are 
as  follows:  Definition  and  Advantages  of  the  In- 
ternal Gear;  Design  of  Internal  Gears;  Graphical 
Analysis  of  Tooth  Action  of  Internal  Spur  Gear; 
Internal  Helical  Gear  Design;  Cutting  Internal 
Gears;  A  Variety  of  Applications  of  the  Internal 
Gear.  The  development  of  various  forms  of  re- 
duction gear  drives  where  compactness ,  of  de- 
sign is  an  essential  factor,  has  brought  the  in- 
ternal gear  into  prominence  and  the  data  given 
in  this  book  which  is  the  first  complete  treatise 
to  be  published  on  this  subject,  should  be  of 
great  value  to  designers  and  engineers  as  it  is 
based  on  the  extensive  experience  of  the  Fel- 
lows Gear  Shaper  Co.   in   designing  machinery   for 
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Do  you  keep  a  record  of  the  performance  of  every  tool  in  your  shop; 
how  much  work  it  does;  how  good  work  it  does;  how  long  it  takes  to 
"break  in"  a  new  man  on  the  machine;  how  much  it  stands  idle  for  re- 
pairs, and  how  much  the  repairs  cost?  If  you  do,  you  are  just  the  kind 
of  a  customer  we  want  for  the 


"PRECISION" 

BORING,  DRILLING  AND 
MILLING  MACHINE 


THE 

ORIGINAL  "LUCAS  TYPE" 

Power  feeds  in  every  direction.    QUICK  POWER  RETURN  to  every 
feed.    THE  SAME  LEVER  FOR  ALL. 


Lucas  Machine  Tool  Co., 


NOW  AND    i 
ALWAYS  OF, 


Cleveland,!).,  U.S.  A. 
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enttlHI     "11     type*     of     SPUT     and     helical     Internal 

gears,  it  contains  much  useful  information  re 
tinirtii   in   the   designing  of   ipot  and   bellca!   In- 

Ii-riuil    gear    drlTM,    mill    the    tables    for    quickly    <!«•- 

termining    the    standard     Inside    diameters    end 

tins,-  diameters  of  Internal  (MUM  IihvIiik  H'j 
degree     Involute     teeth,     mi. I     f.>r     those     having     -<» 

degree    stub    i. Tiii    me    convenient  ly    arranged. 

Formulas  for  calculating  (!■<■  elements  of  Internal 
spur  |HH  hit  given,  together  With  other  uho- 
fnl      formulas      for     determining      tin-     elements     of 

helical  and  herringbone  gears. 


NEW  CATALOGUES  AND 
CIRCULARS 


AB  Flush  Valve  Co.,  Plana,  Ohio,  Circular  of 
tiu>  "KaaKade"  direct  pressure  Bush  valve— a  cor- 

rode-reslstlng    nil  metal    Valve. 

Ilg  Eleotrlo  Ventilating  Co.,  Whiting  and  Wells 
sts..    Chicago,    in.      Oircular    descriptive    of    the 

Ilgair    unit    system    of    beating. 

Gisholt  Machine  Co.,  Madison,  Wis.  Folder 
P02,  advertising  the  "Periodograph,"  a  machine 
for  keeping  a  record  of  workmen's  time. 

J.  C.  Glenzor  Co.,  Detroit,  Mich.  Oircular  con- 
taining information  and  price  list  for  the 
••utility"  Interchangeable  counterbore  and  spot- 
fncer. 

National  Acme  Co.,  Cleveland,  Ohio.  "Namco" 
calendar  for  1919,  showing  illustrations  of  the 
National-Acme  automatic  screw  machines  and 
turret   lathes,   and  other  products. 

Edlund  Machinery  Co.,  Ino.,  Cortland,  N.  Y. 
Oircular  descriptive  of  the  Edlund  "Reliable" 
sensitive  drilling  machine  and  of  the  Edlund 
quick-operating  milling  machine  vise. 

Herman  A.  Holz,  Metropolitan  Tower,  New 
York  City,  bulletin  of  "Fahy"  permeameters  of 
the  compensated  and  simplex  types — instruments 
for  the  accurate  and  convenient  determination  of 
the  magnetic  properties  of  iron  and  steel. 

H.  Edsil  Barr,  Erie,  Pa.  Bulletin  illustrating 
and'  describing  the  Barr  pneumatic  high-speed 
hammer,  the  purpose  of  which  is  to  eliminate 
most  of  the  hand  work  in  doing  all  kinds  of  light 
tool  dressing,  forging,  black-smithing,  and  similar 
work. 

Coppus  Engineering  &  Equipment  Co.,  Wor- 
cester, Mass.  Catalogue  of  the  Coppus  turbo 
blower  for  undergrate  draft  and  other  industrial 
purposes.  The  catalogue  gives  tables  of  dimen- 
sions, speed,  pressure,  and  volume  of  air  de- 
livered. 

Tate-Jones  &  Co.,  Inc.,  Pittsburg,  Pa.  Book- 
let entitled  "Fuel  Oil  and  Its  Use,"  giving  in- 
formation concerning  fuel  oil,  oil  feeding,  piping 
lay-outs,  and  burners,  and  including  data  on 
various  types  of  oil  burners,  steam  pumping 
systems,  oil  heaters,  etc. 

Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio. 
Poster  calendar  for  1919  entitled  "The  Message 
from  France."  The  calendar  carries  a  preface 
written  especially  for  it  by  Charles  M.  Schwab 
of  the  Emergency  Fleet  Corporation.  Copies  will 
be  furnished  free  upon  request. 

National  X-Ray  Reflector  Co.,  235  W.  Jackson 
Blvd.,  Chicago,  IU.  Catalogue  21  describing  the 
direct-lighting  reflectors  produced  by  this  com- 
pany. To  cooperate  with  the  Government's  re- 
quest to  conserve  paper  this  catalogue  will  not 
be   sent  out  generally  but  only   upon  request. 

Gisholt  Machine  Co.,  Madison,  Wis.  Circular 
entitled  "How  to  Make  High-priced  High-speed 
Steel  Go  Further,"  containing  information  on 
Gisholt  tool-holders  by  means  of  which  high- 
speed steel  tools  can  be  utilized  down  to  the  last 
inch  or  so.  The  circular  gives  complete  dimen- 
sions and  prices. 

Cleveland  Punch  &  Shear  Works  Co.,  Cleveland, 
Ohio.  Calendar  having  a  sheet  for  each  week 
from  November,  1918,  to  May,  1919.  Each  sheet 
contains  illustrations  of  one  of  the  machines 
built  by  the  company  and  on  the  back  of  each 
sheet  there  are  specifications  making  it  possible 
to  use  the  sheet  in  ordering  standard  punches 
and   dies. 

W.  S.  Rockwell  Co.,  50  Church  St.,  New  York 
City.  Bulletin  36,  illustrating  and  describing  the 
Rockwell  line  of  tilting  reverberatory  melting 
furnaces  for  non-ferrous  metals,  made  in  capac- 
ities ranging  from  500  to  2000  pounds.  Bulletin 
37,  illustrating  bright  annealing  furnaces  for  an- 
nealing copper  wire  and  similar  products  without 
oxidation. 

Crescent  Belt  Fastener  Co.,  381  4th  Ave., 
New  York  City.  Booklet  entitled  "Gone  Again," 
which  contains  a  story  about  belt  fasteners  writ- 
ten in  humorous  vein  in  the  style  of  a  "movie" 
comedy.  The  booklet  will  be  sent  upon  request 
addressed  to  the  sales  department,  together  with 
full  technical  and  practical  information  on  Cres- 
cent  belt  fasteners. 

National  X-Ray  Reflector  Co.,  235  W.  Jackson 
Blvd.,  Chicago,  111.  Booklet  entitled,  "X-Ray 
Flood  Lighting,"  devoted  to  lighting  problems 
and  equipment.  Three  new  "X-Ray"  projectors 
are  featured  in  this  bulletin.  Booklet  "X-Ray 
Flood  Lighting  Projectors  and  Reflectors"  describ- 
ing equipment,  accessories,  and  fittings  required  for 
the    X-Ray    indirect    lighting    systems. 


Webster    &     Torki    Tool    Co.,     Springfield,     ohm. 

manufacturer  of  bail  bearing  and  plain  bear- 
ing   grinding,    buffing    and    polishing    machinery, 

has  Issued  a  booklet  containing  a  reprint  of  an 
article     entitled     "The     Kconouili  al      IIhc     of     Grind 

ug  Wheels,"  by  \v.  T.  Montague,  which  wss  pre- 
sented   al    the    Boston    meeting    of    tha    Metala 

i    or    tin-    American    Institute    of    Mining 
Bngineam, 

Arthur      Knapp     Englnoorlng     Corporation,      101 

Pert  \ve.,  New  York  city.  Catalogue  <>r  com- 
plete laboratory  equipment  for  tha  Inspection  <>r 
■ere*    threads,   gages,    taps,   dies,    hobs,   cutters, 

anil     chasers.       The     catalogue     Illustrates     and     <le 

scribes  angle  projection  apparatus  for  examining 

■Crew      threads,      bevel     protractor     for     measuring 

the  anglei  of  threads,  lead  testing  machine,  and 
pilch   diameter  measuring  machine. 

Jones  &  Lamson  Machine  Co.,  Springfield,  Vt. 
1918  catalogue  Of  the  Fay  automatic  lathe,  a 
machine  tor  the  automatic  turning  of  work  held 
on  centers.  This  catalogue  is  bound  in  cloth  and 
contains  85  pages,  0  by  9  inches,  illustrated 
with  high-grade  halftones  and  line  illustrations. 
It  contains  a  complete  description  of  the  Fay 
automatic  lathe  and  its  various  parts,  pointing 
out  the  features  that  make  intensive  production 
possible,  and  illustrates  operations  for  which  the 
machine    is   particularly    adapted. 

G.  A,  Gray  Co.,  Cincinnati,  Ohio.  Catalogue 
of  Gray  constant-  and  variable-speed  planers, 
made  in  two  types,  namely  spur-geared  and 
spiral-geared.  The  catalogue  is  profusely  illus- 
trated with  views  of  planers  of  various  sizes  and 
detailed  views  of  the  mechanism.  It  contains  a 
general  description  of  the  planers  as  well  as 
tables  giving  dimensions  of  the  different  sizes. 
These  planers  can  be  furnished  with  or  without 
motor  drive.  Special  attention  is  called  to  the 
fact  that  all  exposed  gears  are  completely  covered 
to    safeguard    the    workmen. 

American  Society  of  Mechanical  Engineers,  29 
W.  39th  St.,  New  York  City.  Condensed  cata- 
logues of  mechanical  equipment  with  general 
classified  directory  and  engineering  data  section. 
Eighth  annual  volume  (1918).  This  volume  con- 
tains 812  pages,  6  by  9  inches,  and  includes,  in 
addition  to  the  catalogue  material,  mechanical 
equipment  directory,  standardization  work  of  the 
society,  list  of  transaction  papers,  and  engineer- 
ing data.  Four  hundred  and  fifteen  firms,  includ- 
ing the  majority  of  the  leading  manufacturers 
in  their  respective  lines,  are  represented  in  this 
edition,  which  has  been  substantially  increased 
in  size  and   comprehensiveness. 

Industrial  Worcester.  Circular  published  co- 
operatively by  several  Worcester  manufacturers 
to  advertise  their  products  and  the  city  in  which 
they  are  located.  The  following  manufacturers 
are  represented:  Boston  Pressed  Metal  Co.,  manu- 
facturer of  special  stampings  from  metal;  Coes 
Wrench  Co.,  manufacturer  of  the  Coes  knife- 
handle,  key  model,  and  steel-handle  wrenches; 
Graton  &  Knight  Mfg.  Co.,  manufacturer  of 
leather  belting;  Loring  Coes  &  Co.,  manufacturer  of 
all  kinds  of  machine  and  planer  knives;  White  & 
Bagley  Co.,  manufacturer  of  "Oilzum  Motro"  oils 
and  "Economy"  cutting  lubricant;  and  Wright 
Wire  Co.,  manufacturer  of  "Excelsior"  wire 
products. 

Hess-Bright  Mfg.  Co.,  Philadelphia,  Pa.  Cata- 
logue entitled  "Hess-Bright  Ball  Bearings,"  con- 
taining first  a  history  of  the  development  of  ball 
bearings  and  information  relating  to  the  use  of 
Hess-Bright  bearings  in  automobiles  and  airplanes. 
Another  section  of  the  catalogue  is  devoted  to 
typical  ball  bearing  applications,  dealing  with  the 
application  of  ball  bearings  in  machine  tools,  in 
flour  and  feed  milling  machinery,  in  woodworking 
machinery,  and  in  electrical  machinery.  General 
information  and  list  prices  conclude  the  book, 
which  covers  108  pages,  6  by  9  inches.  The  cata- 
logue is  substantially  bound  in  a  stiff  board 
cover,  and  in  view  of  the  actual  engineering  infor- 
mation contained,  in  addition  to  the  regular  cata- 
logue features,  should  be  of  value  as  a  reference 
book    for   engineers   and    designers. 

Chemical  Catalogue  Co.,  Inc.,  1  Madison  Ave., 
New  York  City.  Third  edition  of  a  collected, 
condensed,  and  standardized  catalogue  of  chemical 
engineering  equipment  and  machinery,  as  well  as 
heavy  and  light  chemicals,  dyestuffs,  alloys,  ores, 
oils,  and  raw  materials  for  manufacturing  indus- 
tries. 836  pages,  9  by  12  inches.  This  book 
comprises  a  directory  for  the  lines  mentioned  as 
well  as  a  book  of  reference  for  chemical  engi- 
neers, buyers,  and  others  seeking  information  on 
chemical  and  metallurgical  equipment,  machinery, 
chemicals,  and  supplies.  It  is  a  collection  of  con- 
densed catalogues  and  indexed  data  bound  in  one 
volume.  The  book  is  published  annually  under 
the  supervision  of  a  committee  appointed  by  the 
American  Institute  of  Chemical  Engineers,  the 
American  Chemical  Society,  and  the  Society  of 
Chemical  Industry.  In  this  edition  a  technical 
book  department  has  been  added,  giving  a  list 
of  technical  and  scientific  books  bearing  on  the 
chemical  industry  and  related  branches  of  en- 
gineering, arranged  alphabetically  under  the  au- 
thor's name.  The  author,  title  of  the  book,  pub- 
lisher, and  price  is  given  as  well  as  a  synopsis 
of  the  contents.  This  department  has  been  added 
as  the  result  of  repeated  requests  from  users  of 
the  catalogue.  Those  desiring  to  obtain  books  can 
order  directly  from  the  Chemical  Catalogue  Co.  and 
books  will  be  sold  at  the  publisher's  price.  A 
copy   of   the   Chemical    Engineering   catalogue   will 


In-    lent     without    Charge    for    a    period    of    one   year 

to  any  chemical  engineer,  chief  chemist,  lndua- 
trini  plant  superintendent,  works  manager,  buyer, 
or  bead  of  ■  chemical  department  In  a  univer- 
sity or  college,  On  tie-  Issuance  of  n  new  cata- 
logue the  old  one  will  lie  recalled  am)  I  he  new 
one  Substituted,  To  others  than  those  Included 
in    (he    above    clasHillcatloiiH,    (he    charge    is   $5. 


TRADE  NOTES 


Holton  Tractor  Co.,  180  W.  Maryland  8t., 
Indianapolis,    Ind.,    announces    that    it   is    in   the 

market  lor  all  kinds  of  machine  tools  and  would 
be  glad   to  receive   machine   tool  catalogues. 

William  L.  Procunlor,  manufacturer  of  "Double 
Gripp"  Hafety  tupping  chucks,  who  wan  form- 
erly located  ut  547-549  Washington  BonleVSrd, 
Chicago,    111.,    has   moved    to   14   S.    Jefferson   St. 

Krasborg  Engineering  tc  Mfg.  Corporation, 
530  Lake  Shore  Drive,  Chicago,  ill.,  has  taken 
over  the  plant,  properties,  and  business  of  the 
Krasberg  Mfg.  Co.,  and  has  assumed  all  its 
obligations   and   outstanding   contracts   and   orders. 

Detroit,  Toledo,  and  Ironton  Railway  Co.  ia 
erecting  an  eight-stall  engine  house  and  machine 
shop,  at  Napoleon,  Ohio.  The  structure  alone 
will  cost  $80,000  without  equipment  and  is  being 
erected  by  the  Crowcll-Lundoff-Little  Co.,  Cleve- 
land,   Ohio. 

Newman  Mfg.  Co.,  Cincinnati,  Ohio,  is  manu- 
facturing an  "Honor  Roll"  tablet  consisting  of 
a  grooved  back  board  covered  with  cloth  and 
white  enameled  finished  letters  with  prongs, 
which  fit  into  the  grooves,  for  posting  the  names 
of  the  men  who  have  served  under  the  flag,  as  a 
permanent  record  of  appreciation. 

W.  K.  Millholland  Machine  Co.,  Indianapolis, 
Ind.,  maker  of  screw  machines  and  turret  lathes, 
has  moved  into  the  company's  permanent  loca- 
tion at  W.  23rd  St.  and  Belt  Line  Railroad, 
Indianapolis,  where  a  shop  having  a  floor  space 
of  20,000  square  feet  is  now  available  for  hand- 
ling the  screw  machine  and  turret  lathe  business. 

Walcott  Lathe  Co.,  115  Calhoun  St.,  Jackson, 
Mich.,  has  recently  completed  an  addition  to 
its  plant,  which  is  a  modern  steel  and  brick 
building,  180  by  275  feet  in  size.  This  building 
will  be  used  exclusively  for  the  manufacture  of 
the  Walcott  26-,  29-,  33-,  and  36-inch  lathes. 
Entirely  new  equipment  has  been  installed  for 
this    purpose. 

Wetmore  Mechanical  Laboratory,  605  Enter- 
prise Bldg.,  Milwaukee,  Wis.,  maker  of  hobs, 
reamers,  threading  tools,  gages,  etc.,  has  added 
a  commercial  heat-treating  department  to  the 
facilities  of  its  plant,  and  besides  handling  its 
own  work  it  is  now  prepared  to  take  care  of  out- 
side orders.  The  heat-treatment  of  high-speed 
steel  cutting  tools  is  the  specialty  of  the  new  de- 
partment. 

Shepard  Electric  Crane  &  Hoist  Co.,  Montour 
Falls,  N.  Y.,  has  opened  an  office  in  the  New  Lex- 
ington Bldg.,  Baltimore,  Md.,  in  order  to  take 
care  of  the  rapidly  increasing  southern  business 
and  to  give  closer  service  to  users  of  Shepard 
apparatus  in  that  territory.  The  office  will  be  in 
charge  of  Norman  P.  Farrar,  who  for  a  number 
of  years  has  been  district  manager  of  the  Phila- 
delphia territory. 

Cleveland  Galvanizing  Works  Co.,  Cleveland, 
Ohio,  has  changed  its  name  to  the  Chain  Prod- 
ucts Co.,  in  order  to  identify  the  company  more 
closely  with  its  product,  as  its  business  in 
weldless  chain  has  outstripped  its  Custom  Gal- 
vanizing Department.  There  are  no  changes  in 
the  management,  personnel,  or  policy  of  the 
company  and  the  Custom  Galvanizing  Department 
will  be  carried  on  exactly  the   same  as  before. 

National  Electric  &  Welding  Co.,  90  West  St., 
New  York  City,  has  been  appointed  New  York 
sales  agent  for  the  C.  &  C.  Electric  &  Mfg.  Co., 
Garwood,  N.  J.,  and  has  also  been  appointed 
Eastern  sales  agent  for  the  Wesche  Electric  Co. 
of  Cincinnati.  The  former  personnel  of  the  New 
York  sales  office  of  the  C.  &  C.  Electric  &  Mfg. 
Co.  is  now  handling  both  C.  &  C.  and  Wesche 
machinery,  the  lines  having  been  extended  to  in- 
clude alternating-current  and  direct-current  equip- 
ment,  arc  welders,   etc. 

Cisco  Machine  Tool  Co.,  Cincinnati,  Ohio,  manu- 
facturer of  14-  to  24-inch  lathes,  has  moved  into 
its  new  building  at  Elmore  St.  and  C.  H.  &  D. 
Railroad.  This  building  is  a  two-story  structure, 
64  by  220  feet,  which  is  now  fully  equipped  with 
machinery  for  the  manufacture  of  lathes  of  the 
sizes  mentioned.  About  $100,000  worth  of  new 
machinery  and  equipment  has  been  installed  and, 
in  addition  to  the  lathes  already  manufactured, 
the  company  announces  that  it  is  bringing  out 
a  new  geared-head  lathe. 

Austin  Co.,  Cleveland,  Ohio,  industrial  en- 
gineers and  builders,  announce  that  the  company 
is  now  prepared  to  duplicate  all  of  its  standard 
steel  factory  building  designs  in  wood  construc- 
tion. This  departure  has  been  made  necessary 
by  the  imperative  need  for  conserving  steel  for 
direct  war  purposes,  the  Government  having 
practically  put  a  ban  on  steel  construction  for 
the  time  being.  The  Austin  Co.  has  published 
a  booklet  showing  standard  factory  buildings  in 
wood,  indicating  how  similar  constructions  to 
those  previously  furnished  in  steel  may  be  applied 
to  various  classes  of  buildings. 
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First  of  Two  Articles  Describing  Special  Tools,  Gages  and  Fixtures  Used  at.  the  Plant  of  the 

Mead-Morrison  Mfg  Co.,  Where  1000  Complete  Mounts  for  4-inch  Guns  are 

Being  Constructed  for  the  United  States  Navy 

BY  FRANKLIN  D.  JONES 


HE  high-power  guns  used  in  modern  warfare, 
which  are  capable  of  hurling  heavy  projectiles 
long  distances  with  mathematical  precision  and 
accuracy,  have  been  classed  as  one  of  man's 
greatest  mechanical  achievements.  While  some 
forms  of  mechanism  are  more  wonderful  in  their 
complication  and  more  intricate  in  their  mechanical  action, 
the  design  and  construction  of  naval,  coast-defence,  and  other 
heavy  guns  involves  so  much  scientific  knowledge,  precision 
and  skill  that  ordnance  of  this  class  certainly  ranks  high 
among  achievements  of  a  technical  or  mechanical  nature. 
The  problems  which  confront  the  designers  of  these  guns 
are  naturally  very  complex  and  center  about  such  factors  as 
extreme  pressures  and  the  design  of  parts  which  must  with- 
stand them,  the  features  affecting  the  flight  of  the  projectile, 
the  mechanical  means  for  taking  the  recoil  at  the  instant  of 
firing,  and  the  training  of  the 

gun    upon    the    target.      The  ~~ 

constructor  of  such  ordnance 
is  not  bothered  by  the  intri- 
cate calculations  of  ballistics, 
but,  nevertheless,  he  too  has 
difficult  problems  which,  if 
boiled  down  and  stripped  of 
detail,  may  be  summed  up 
under  the  single  word  "ac- 
curacy." The  inaccurate  gun 
within  limits  may  have  the 
same  destructive  power  as  one 
of  perfect  construction,  but  it 
is,  of  course,  worthless  if  the 
destructive  force  cannot  be 
properly  directed  and  con- 
trolled. 

The  essential  general  fea- 
tures of  guns  of  the  class  re- 
ferred to  are  first  the  gun  or 


The  demand  of  the  Government  during  the  past  year  for 
the  rapid  production  of  various  classes  of  munitions  and 
ordnance  in  large  quantities  has  resulted  in  the  develop- 
ment of  many  new  and  improved  appliances  designed  to 
increase  the  output  and  insure  the  high  degree  of  accuracy 
required  for  work  of  this  kind.  While  this  article  deals 
with  the  making  of  naval  gun  mounts,  its  practical  value 
to  tool  designers  and  others  interested  in  manufacturing 
methods  is  due  to  the  fact  that  many  of  the  ingenious 
special  fixtures  and  tools  which  are  described  and  illus- 
trated may  be  applied,  in  principle,  at  least,  to  the  manu- 
facture of  various  other  forms  of  mechanism.  It  is  worthy 
of  note  that  the  Bureau  of  Ordnance  of  the  Navy  Depart- 
ment has  selected  the  Mead-Morrison  Mfg.  Co.'s  jig  and 
tool  equipment  as  the  best  and  most  efficient  of  any  that 
has  been  designed  for  making  the  4-inch  gun  mounts. 


rifle  itself,  and  second  the  mounting,  ,  which  includes  the 
mechanism  for  adjusting  or  training  the  gun,  the  recoil 
device,  and  the  sighting  mechanism.  As  just  intimated,  the 
mounting  serves  several  distinct  and  important  purposes.  It 
supports  the  gun,  enables  it  to  be  adjusted  in  both  horizontal 
and  vertical  planes,  is  equipped  with  a  recoil  mechanism 
which  gradually  arrests  the  backward  lunge  of  the  gun  as 
the  projectile  leaves  it,  and  has,  in  addition,  some  form  of 
adjustable  sighting  mechanism,  which  is  utilized  to  set  the 
gun  for  any  given  range,  and  also  to  determine  its  position 
relative  to  the  target.  It  is  evident,  then,  that  the  mounting 
is  quite  as  important  as  the  gun  itself,  and  that  its  value 
depends  largely  upon  the  accuracy  of  construction.  It  is 
essential  to  so  construct  the  movable  parts  of  the  gun 
mounts  that  there  is  free  movement  throughout  the  entire 
range  of  motion,  but  without  perceptible  play  between  the 

fitted  or  meshing  parts.  While 
~"~  lost  motion  or  play  is  unde- 
sirable in  many  other  classes 
of  mechanical  equipment,  it 
is  particularly  objectionable 
in  a  gun  mount,  because  even 
very  slight  errors  in  the  ad- 
justment of  the  gun  or  sight- 
ing mechanism  are  greatly 
multiplied,  especially  when 
firing  at  a  range  of  several 
miles. 

tuse  of  the  fact  that  all 
naval  ships  carry  a  number 
of  spare  parts  for  repairs,  ex- 
treme accuracy  is  required, 
and  hence  the  necessity  of 
absolute  interchangeability. 
The  manufacture  of  gun 
mounts  requires  many  special 
jigs,  fixtures,  tools,  and  gages 
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Fig-.   1.     Gun  Mount  and  Gun  assembled  to  test  Operation  of  the 

such  as  will  be  found  illustrated  in  this  and  a  succeeding 
article  dealing  with  the  highly  developed  manufacturing 
practice  at  the  plant  of  the  Mead-Morrison  Mfg.  Co.,  East 
Boston,  Mass.  This  company  is  now  building  1000  mounts 
for  4-inch  naval  guns  of  the  class  used  on  some  of  the  de- 
stroyers, and  many  unusual  and  interesting  special  tools  and 
fixtures  have  been  designed  and  built  to  meet  the  exacting 
needs  of  this  work.  Before  proceeding  further,  acknowledg- 
ment should  be  made  of  our  indebtedness  to  the  manage- 
ment of  the  Mead-Morrison  Mfg.  Co.,  and  especially  to  the 
works  manager,  J.  T.  MacMurray,  and  to  the  superintendent 
of  the  Ordnance  Department,  Alfred  Spangenberg,  under  whose 
direction  most  of  the  special  tools  and  fixtures  were  designed. 
The  cooperation  of  the  naval  representative,  Lieutenant  W. 
A.  Needham,  is  also  greatly  appreciated. 

As  it  is  not  feasible  to  describe  all  of  the  special  equip- 
ment used  in  the  manufacture  of  these  gun  mounts,  nor  all 
the  successive  operations  on  the  different  parts,  the  more 
unusual  ones  have  been  selected.  It  is  believed  that  they 
embody  many  valuable  principles  of  tool  and  fixture  design 
that  may,  with  some  modification  as  to  arrangement  and 
detail,  be  applied  in  other 
lines  of  manufacturing. 

Principal  Parts  of  the  Gun 
Mount 

The  gun  mount  is  composed 
of  four  main  parts  known,  re- 
spectively, as  the  stand,  car- 
riage, slide,  and  sight.  The 
stand  or  baseplate  supports 
the  carriage,  (see  Fig.  1) 
which,  in  turn,  has  bearings 
at  the  top  for  receiving  the 
trunnions  on  the  slide.  The 
slide  forms  a  bearing  for  the 
gun  proper,  the  gun  moving 
longitudinally  in  the  slide  as 
it  lunges  backward  and  then 
forward  again  after  firing. 
The  slide  also  supports  the 
recoil  cylinders.  The  eleva- 
tion of  the  gun  in  a  vertical 
plane  is  obtained  by  turning 


Adjusting  Mechanism  and   Action  of   the   Counter-recoil  Plunger 

the  slide  about  its  trunnions,  whereas  movements  in  a  hor- 
izontal plane  are  secured  by  turning  the  carriage  upon  its 
stand  or  base.  The  mount  is  provided  with  suitable  gearing 
for  the  transmission  of  these  vertical  and  horizontal  motions. 
In  the  case  of  a  4-inch  gun,  the  movements  are  effected  by 
turning  small  handwheels  located  on  the  starboard  and  port 
sides  of  the  gun  mount.  These  hand  adjustments  require 
little  physical  effort,  as  the  gun  is  so  located  in  the  mount 
as  to  be  in  perfect  balance,  and  the  gearing  is  also  made 
very  accurately  and  works  smoothly,  without  any  perceptible 
backlash  or  play.  The  adjustable  member  of  the  sighting 
mechanism  is  pivoted  to  the  top  of  the  slide  and  consists  of 
a  yoke  which  supports  a  telescope  on  each  side  of  the  gun, 
and  is  attached  to  a  graduated  segment-shaped  sight-  or 
sword-bar  for  elevating  the  gun  according  to  the  range.  The 
yoke  is  adjustable  in  two  directions,  vertically  and  horizon- 
tally. 

The  operations  to  be  described  are  confined  principally  to 
the  main  parts  referred  to,  since  many  of  the  most  ingenious 
fixtures  and  tools  are  required  for  machining  these  parts 
within  the  required  limits  of  accuracy. 


Lay-out  Fixtures  for  Large 
Castings 


Fixture   used   for  laying  out   Carriage   Castings 


The  steel  castings  for  the 
carriage,  stand,  slide,  and 
sight  are  carefully  laid  out 
before  machining,  not  only  to 
insure  that  all  surfaces  will 
true  up,  but  also  to  secure  a 
more  uniform  distribution  of 
the  stock  between  different 
pads  or  other  surfaces  which 
must  be  finished.  While  it- 
would  be  possible  to  design 
fixtures  that  would  eliminate 
the  preliminary  laying-out 
operation,  these  lay-out  lines 
are  transferred  to  the  work 
so  easily  and  accurately  by 
the  comparatively  simple  lay- 
ing-out fixtures  used  that  this 
method  is  considered  prefer- 
able to   the   use   of  holding 
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Fig.  3.     Laying-out  Fixture 

fixtures  designed  to  locate  the  casting  in  the  correct  posi- 
tions by  means  of  stops  or  locating  points  that  bear  against 
the  rough  surfaces  of  the  casting.  Since  there  are  many 
bosses,  holes,  and  other  surfaces  which  require  machining, 
the  accurately  located  lay-out  lines  insure  that  the  relation 
between  the  machined  and  unfinished  surfaces  of  each  part 
will  be  in  accordance  with  the  government  drawings,  thus 
avoiding  the  removal  of  too  much  metal  in  one  place  and  too 
little  in  another,  as  well  as  the  unsightly  appearance  of  work 
finished  in  this  way,  and  extra  chipping  and  fitting  at  points 
where  surfaces  may  be  cut  down  below  the  main  surface  of 
the  casting. 

The  laying-out  fixture  used  for  the  carriage  casting  may 
be  seen  in  Fig.  2,  which  also  shows  a  casting  in  place  in 
the  fixture.  The  casting  is  held  in  a  horizontal  position  on 
a  shaft  provided  with  a  spider  and  jack-screws  which  engage 
the  interior  surfaces.  The  lines  are  drawn  by  a  scriber 
point  A,  carried  by  a  holder  that  is  free  to  slide  horizontally 
along  a  guide-bar  B.  The  guide-bar  is  marked  at  different 
places  for  locating  the  scriber  block  horizontally  in  as  many 
positions  as  may  be  required.  The  scriber  can  also  be  ad- 
justed vertically  by  means  of  a  slide.  The  guide-bar  B  has 
a  longitudinal  adjustment  derived  from  a  screw  at  one  end, 
so  that  it  can  be  set  in  the  correct  position  relative  to  the 
casting  when  the  fixture  is  first  used;  afterward,  this  adjust- 
ment is  not  required.  The  main  work-holding  spindle  is 
provided  at  one  end  with  an  index-plate  C  containing  four 
holes  located  90  degrees  apart,  and  one  intermediate  hole 
representing  a  45-degree  position.  Any  of  these  holes  may 
be  used  for  locating  the  casting  in  different  positions.  The 
five  positions  on  the  index^plate  correspond  to  the  relation 
between  the  different  surfaces  which  must  be  laid  out  on  the 
side  of  a  casting.  In  other  words,  the  surfaces  are  located 
in  planes  90  degrees  apart  with  intermediate  surfaces  in  a 


for  Yoke  of  Sight  Mechanism 

45-degree  position.  Horizontal  lines  may  be  drawn  upon  the 
casting  by  simply  traversing  Fhe  scriber  holder  along  the 
guide-bars,  or  vertical  lines  may  be  drawn  by  moving  the 
scriber  slide  up  or  down.  When  lines  are  required  around 
a  circular  part,  the  scriber  point  is  simply  held  against  the 
casting  after  it  is  set  in  the  correct  position  by  a  graduation 
line  on  bar  B,  and  then  the  entire  casting  and  the  main 
spindle  of  the  fixture  are  revolved,  while  the  scriber  is  held 
in  contact  with  the  work.  By  means  of  this  simple  fixture, 
the  castings  are  laid  out  accurately,  and  in  a  relatively  short 
time.  The  same  general  type  of  fixture  is  used  for  laying 
out  the  slide  casting. 

A  different  type  of  laying-out  fixture  is  illustrated  in  Fig. 
3.  The  part  to  be  laid  out  in  this  case  is  the  yoke,  which 
forms  part  of  the  sight  mechanism.  This  yoke  is  shown  in 
place,  and  lines  are  scribed  on  it  by  means  of  templets  at  A 
and  B,  and  also  by  scriber  bushings  and  scriber  arbors.  The 
templets  have  openings  conforming  to  the  position  of  the 
lay-out  lines  drawn  with  an  ordinary  scriber.  These  templets 
are  hinged  so  that  they  can  be  swung  out  of  the  way  to  per- 
mit inserting  or  removing  the  yoke.  One  of  the  bushing 
scribers  used  for  drawing  a  circle  is  shown  on  the  laying- 
out  table  at  C.  This  bushing  is  inserted  through  a  close-fitting 
hole  in  the  laying-out  fixture,  and  at  one  side  there  is  a 
projecting  point  D  which  scribes  the  circle  concentric  with 
the  hole  in  the  fixture  as  the  bushing  is  revolved.  At  E  is 
shown  a  scriber  arbor  which  passes  through  a  hole  in  the 
fixture  and  draws  a  circular  line  upon  the  work  as  it  is  re- 
volved in  its  bearing. 

Another  form  of  laying-out  tool  which  reduces  the  time 
required  for  this  work  is  shown  in  Fig.  4.  This  is  practically 
a  multiple  scriber  having  seven  scriber  points  which  are  so 
located  vertically  and  horizontally  that  they  draw  the  lines 
on   the  circular   parts  of  the   stand   as   the  scribing   tool   is 
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Fig.  4.    Multiple  Scribing  Tool  having  Seven  Scriber  Points 


Fig.   5.     Fixture  for  planing  Angular  Surfaces  on   Slide   Casting 
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Planer   Tool-setting   Gage   for 
Slide   Casting 


pushed  around  the 
Burface  <»r  the  lay- 
Ing-out  table. 

I  i|..iiitlons    OZ1   tho 
Slide 

\  .  the  Blidi 
the     part     which 
holds    the    gun    in 
position,     the     axis 

of  the  trunnions  on 

each  side  must  in- 
tersect the  axis  of 
the  slide  and  be 
exactly  at  right 
angles  to  it.  The 
bore  of  the  slide 
must  also  be  truly 
cylindrical  and  have 
a  keyway  which  is 
parallel  to  the  axis. 
This  keyway  en- 
gages a  rather  wide 
key  or  tongue  which 
is  integral  with  the 
gun  itself,  and  pre- 
vents any  turning 
motion  of  the  gun 
during  the  recoil 
and  counter-recoil  movements.  To  handle  work  of  this  kind 
successfully,  it  is  essential  to  perform  the  successive  opera- 
tions in  such  an  order  that  the  work  may  be  positively 
located  for  each  operation  with  reference  to  some  finished 
part  which  is  naturally  adapted  for  locating  purposes.  Such 
a  surface  is,  in  a  sense,  a  base  or  foundation,  since  it  is  used 
in  locating  the  work  for  each  successive  operation,  the  va- 
rious other  finished  surfaces  being  located  with  reference  to 
this  base  surface,  instead  of  employing  several  locating 
points,  with  the  resulting  liability  of  greater  accumulative 
error.  In  the  case  of  the  slide,  the  trunnions  are  used  for 
locating  purposes,  and  for  this  reason  the  turning  of  these 
trunnions  is  the  first  important  operation  on  the  slide.  This 
work  is  done  on  a  duplex  machine  which  is  practically  a 
double  lathe  having  a  work-holding  fixture  mounted  on  a 
carriage  which  slides  between  the  headstocks.  Each  lathe 
spindle  is  equipped  with  a  turning  tool  which  is  in  the  form 
of  a  sleeve  carrying  two  tools  located  on  opposite  sides  and 
forming  practically  a  hollow-mill.  The  trunnions  which  are, 
of  course,  integral  with  the  cast-steel  slide,  are  turned  sep- 
arately as  the  work-holding 
carriage  is  fed  in  first  one 
direction  and  then  the  other. 

Planing'  Operations  on  the 
Slide 

The  method  of  planing 
bosses  or  pads  on  the  side  of 
the  slide  is  illustrated  in  Fig. 
5.  These  plane  surfaces  are 
located  at  an  angle  to  a  ver- 
tical plane  passing  through 
the  axis  of  the  slide  so  that 
the  casting  must  be  held  in 
an  inclined  position  as  the  il- 
lustration shows.  There  are 
also  similar  surfaces  on  the 
opposite  side  of  the  slide  so 
that  the  fixture  is  arranged 
for  holding  the  casting  in  two 
positions.  The  slide  is  located 
in  the  fixture  by  the  trun- 
nions previously  turned,  and 
receives  additional  support 
from  two  conical  plugs  which 
enter  the  finish-bored  recoil 
cylinder    holes    at    each    end, 


Fig.    7. 


Tool-setting    Gages    applied    to 
Slotter  Fixture 


Fig.    8. 


and  arc   screwed    in 
or    out     bj     b  a  n  d  - 

W   ll  e  e  1  s,       one       Of 

which  is  shown  at 
A.  The  swinging 
pari,  of  the  fixture 
which  enables  the 
work  to  be  held  in 
the  two  positions 
is  carried  by  trun- 
nions, one  of  which 
is  shown  at  B.  This 
swinging  part  is 
positively  held  in 
the  required  angu- 
lar position  by  en- 
gagement with  an 
inclined  surface  *C, 
against  which  it  is 
held  by  hinged  tie- 
bolts  D.  On  the  op- 
posite side  of  the 
fixture  there  are 
other  surfaces  cor- 
responding to  C, 
and  when  one  side 
of  the  slide  has 
been  planed,  the 
pivoted  member  of  the  fixture  is  simply  swung  over  into 
engagement  with  the  locating  surfaces  on  the  opposite  side. 

Positive  Method  of  Setting1  Tools 

The  planer  tools  are  not  set  by  measurements  for  the 
operation  shown  in  Fig.  5,  but  are  positively  located  by 
bringing  the  cutting  edge  of  the  tool  within  0.002  inch  of 
hardened  plates  attached  to  one  end  of  the  fixture;  one  of 
these  tool-locating  plates  is  shown  at  E.  The  surfaces  of  this 
hardened  plate  are  exactly  0.002  inch  lower  than  the  surfaces 
to  be  machined,  so  far  as  their  location  vertically  is  con- 
cerned. A  0.002-inch  feeler  or  thickness  gage  is  used  to  set 
the  tools  and  also  to  check  the  finished  surfaces  by  means 
of  a  straight  edge.  This  positive  method  of  setting  cutting 
tools  is  not  only  employed  on  the  planer,  but  also  as  far  as 
possible  in  connection  with  other  machining  operations,  in 
order  to  insure  interchangeability,  reduce  the  chance  of  error 
to  a  minimum,  and  eliminate  the  personal  factor  as  far  as 
this  is  practicable.  The  standard  which  is  used  in  all  gag- 
ing surfaces  is  0.002  inch  low. 

The  planer  illustrated  in 
Fig.  5  is  also  used  for  plan- 
ing the  seat  F  of  the  slide 
which  holds  the  segment  gear 
for  elevating  or  lowering  the 
gun  in  a  vertical  plane.  The 
fixture  for  planing  these  sur- 
faces is  located  just  in  front 
of  the  fixture  shown  in  this 
illustration,  and  the  casting 
is  held  in  a  crosswise  position 
relative  to  the  planer  table. 
The  trunnions  are  again  used 
for  locating  the  casting,  and 
the  fixture  has  a  plate  bolted 
to  it  for  setting  the  tool  in 
the  different  positions  re- 
quired. 

Another  planing  operation 
on  the  slide  is  illustrated  by 
the  detailed  view,  Fig.  6.  The 
work  in  this  case  is  planing 
the  surface  or  seat  A,  against 
which  the  sight-bar  bracket 
is  held.  The  interesting  part 
of  this  operation  is  the  method 


Milling  Fixture   equipped  with   Guide   Plate   for   controlling 
Path   followed   by  Cutter 
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Fig.  9.     Horizontal  Floor-type  Boring  Machine  provided  with  Special  Mechanism  for  traversing  Bar  while  planing  a  Keyway  in  Alignment  with  the  Bore 


of  setting  the  tool.  A  positive  tool-setting  gage  of  the  general 
type  previously  mentioned  is  employed.  The  sight-bar  bracket 
seat  has  a  tongue  planed  on  it  for  locating  the  bracket  and 
holding  it  in  alignment,  and  it  is  essential  to  have  this 
tongue  located  with  reference  to  the  bore  of  the  slide.  The 
body  of  the  tool-setting  gage  is  in  the  form  of  a  ring  B  which 
is  inserted  in  the  bore.  Attached  to  this  ring  there  is  an 
extension  upon  which  is  formed  a  vertical  surface  and  tongue 
corresponding,  in  regard  to  location,  to  the  finished  seat  A 
for  the  sight-bar  bracket,  so  that  the  tool  can  be  set  by 
simply  bringing  it  within  0.002  inch  of  the  gage.  The  ring 
B  of  the  gage  is  split,  and  is  adjustable  by  means  of  a  conical 
screw  so  that  it  fits  tightly  in  the  bore. 

Another  application  of  the  positive  method  of  setting  cut- 
ting tools  is  shown  by  the  detailed  view,  Fig.  7.  The  machine 
in  this  case  is  a  slotter  and  the  operations  are  on  certain 
exterior  surfaces  of  the  carriage.  The  tool  A,  which  is  used 
for  planing  seat  B,  is  set  by  the  hardened  plate  C  attached 
to  the  fixture.  A  similar  plate  D  is  used  when  planing  sur- 
face E.  This  fixture  also  has  four  tool-setting  gages  similar 
to  the  one  shown  at  F.  After  the  tool  is  set,  this  gage  is 
swung  out  of  the  way  for  performing  the  slotting  operation. 

Fig.  8  illustrates  a  positive  method  of  controlling  the  path 
followed  by  a  milling  cutter.  The  operation  is  on  the  caps 
for  the  carriage  trunnion  bearings.  Two  of  these  caps — one 
right-  and  one  left-hand — are  mounted  in  the  fixture  at  one 
time.  When  performing  the  operation  shown  in  the  illustra- 
tion, the  cutter  is  guided  by  a  hardened  plate  A  (see  also 
opposite  end  of  fixture)  which 
comes  into  contact  with  the 
shank  of  the  cutter.  By  keep- 
ing the  cutter  shank  in  con- 
tact with  this  plate  the  work 
is  milled  to  the  required  form. 
The  fixture  is  indexed  half 
way  around  for  performing  a 
similar  operation  on  the  other 
cap.  This  same  fixture  is  also 
used  for  milling  the  surfaces 
at  B. 


Drilling-  Fixture  for  the  Slide 

It  is  necessary  to  drill  quite 
a  number  of  holes  in  the 
slide,  and  these  are  located  on 
different  sides  and  at  various 
angles  to  one  another.  For 
this  reason  a  large  indexing 


Fig.    10.     Indexing   Drill   Jig   for   drilling   the    Slide 


fixture  of  the  design  shown  in  Fig.  10  is  employed.  This  partic- 
ular illustration  shows  the  cover  A  of  the  fixture  removed  in 
order  to  illustrate  more  clearly  the  position  of  the  slide  cast- 
ing, which  is  located  by  the  trunnions  as  in  preceding  cases. 
The  main  body  of  the  fixture  is  also  supported  by  heavy 
trunnions  at  each  end,  and  the  large  disks  B  and  C  enable 
it  to  be  held  in  different  positions.  These  disks  contain 
holes  which  are  engaged  by  suitable  indexing  plungers  D  at 
each  end  of  the  fixture. 

Use  of  a  Combination  Boring-  and  Planing  Machine 

One  of  the  more  unusual  operations  on  the  slide  is  illus- 
trated in  Fig.  9,  which  shows  a  floor-type  horizontal  boring 
machine  which,  by  means  of  a  special  attachment,  may  also 
be  used  for  a  planing  operation.  Before  the  slide  is  taken 
to  this  machine,  a  bronze  liner  is  riveted  into  the  main  bore 
which  forms  the  bearing  for  the  gun  when  the  latter  is 
assembled.  The  illustration  shows  the  bar  in  position  for 
boring  this  liner.  The  same  fixture  is  also  used  for  boring 
the  holes  for  the  recoil  and  spring  cylinders.  The  planing 
operation  is  for  forming  the  keyway  which  engages  the  key 
on  the  gun  as  previously  mentioned.  This  keyway  must  have 
its  edges  exactly  parallel  with  the  axis  of  the  slide  bore,  and 
to  insure  accuracy  of  alignment,  the  idea  was  conceived  of 
planing  the  keyway  on  the  boring  machine.  This  involved 
equipping  the  machine  with  some  form  of  mechanism  that 
would  give  the  boring-bar  a  traversing  movement.  The 
mechanism  employed  may  be  seen  at  the  left-hand  end 
,  of    the    machine    and    is    also 

shown  by  the  front  elevation 
and  plan  in  Fig.  12.  The  ar- 
rangement for  transmitting  a 
traversing  motion  to  the  bar 
and  of  reversing  its  direction 
of  movement  at  the  end  of  the 
stroke  is  similar  to  a  planer 
drive.  The  countershaft  above 
drives  the  planing  attachment 
by  means  of  open  and  cross 
belts,  which  are  alternately 
shifted  onto  the  tight  pulley 
below.  The  shaft  carrying 
the  pulleys  has  a  pinion  A  at 
the  end.  which  meshes  with 
gear  />'.  on  the  shaft  of  which 
is  another  pinion  engaging 
directly  with  rack  teeth  on 
the    boring    mill    spindle.     A 
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Fig.    11.     Tool-Head  used   on   Boring   Machine  while   planing  Keyway 

bracket  attached  to  the  bar  is  connected  with  a  slide  0, 
which  is  traversed  along  the  support  D.  This  slide  carries 
cams  or  dogs  that 
engage  a  roller  on 
reversing  lever  E, 
which,  in  turn, 
shifts  the  driving 
belts  on  pulleys  F. 
As  the  keyway  is 
quite  wide,  it  is 
formed  by  two  sep- 
arate operations.  In 
the  first  place,  a 
strip  or  narrow 
section  of  the  liner, 
approximately  equal 
in  width  to  the 
width  of  the  key- 
way,  is  cut  out  by 
means  of  two  part- 
ing tools  located 
the  required  dis- 
tance apart.  These 
two  tools  are  shown 
at  A  in  Pig.  11, 
which  is  a  detailed 
view  of  the  tool- 
head.  The  tools  are 
carried  by  a  pivoted 


block  or  apron 
which  is  free  to  swing  outward  on  the  return  stroke,  the 
same  as  the  tool-block  of  a  regular  planer.  The  slide  B 
carrying  this  tool-block  is  fed  radially  by  a  screw  C  which 
may  be  operated  either  by  hand  or  automatically.  The  auto- 
matic feed  is  derived  from  a  pawl  which  turns  a  ratchet 
located  at  D  on  the  feed-screw  when  the  pawl  engages  a  stop 
at  the  end  of  the  cutting  stroke.  After  a  section  of  the  liner 
has  been  removed  by  the  two  tools,  the  latter  are  replaced 
by  a  single  planing  tool  which  is  used  for  finishing  the 
keyway. 

As  the  bottom  of  this  keyway  is  radial  instead  of  flat,  it  is 
necessary  to  provide  a  circular  feeding  movement  for  the 
tool.  This  circular  motion  is  derived  from  a  splined  bush- 
ing through  which  the  bar  passes,  and  a  hand-operated  screw 
connecting  with  the  bushing.  This  bushing,  which  may  be 
seen  at  G  in  Fig.  9,  enters  one  end  of  the  fixture  and  the  bar 
passes  through  it.  The  small  nut  H  which  is  free  to  swivel, 
engages  a  feed-screw,  at  the  outer  end  of  which  is  mounted 
a  handwheel.  As  the  boring-bar  is  traversed  to  and  fro  by 
the  planing  mechanism,  the  handwheel  is  turned  after  each 
cutting  stroke,  thus  revolving  the  bushing  and  bar  for  feed- 
ing the  tool  for  the  next  successive  cut. 


Fig.  12.     Elevation  and  Plan  of  Boring  Machine  Planing  Attachment 


Routing  the  Oll-uroove  In  the  Blldt  l.lnm- 

Thc  bronze  liner  or  the  slide  rcquiri  si  continuous  oil- 
groove  of  varying  pitch  which  is  routed  out  on  the  horizontal 
boring  machine  Illustrated  In  Fig,   m.    The  shape  of  this 

Oil-groove  is  indicated  hy  the  grooves  in  tin;  cylindrical  cam 
at  the  right.  A  roller  engages  this  cam  groove  and  causes 
the  bar  to  be  traversed  axially  as  it  revolves.  The  small 
routing  tool  is  driven  directly  by  a  '/i -horsepower  motor 
which  is  mounted  in  a  yoke  carried  by  the  boring-bar.  A 
detailed  view  of  this  yoke  and  of  the  motor  is  shown  in 
Fig.  13.  The  motor  A  is  bolted  to  a  slide  B  which  can  be 
moved  in  or  out  for  feeding  the  tool  by  means  of  a  hand- 
operated  screw.  The  routing  tool  is  driven  direct  by  the 
armature  shaft.  The  reduction  in  the  rotary  speed  of  the 
boringjbar  for  the  routing  operation  is  obtained  by  driving 
the  bar  through  special  reduction  gearing.  For  the  regular 
drive  used  when  boring,  motion  is  transmitted  to  the  bar 
through  a  train  of  spur  gearing,  and  when  the  oil-groove  is 
to  be  routed  the  spur-gear  drive  is  disconnected  by  shifting 
a  clutch  which  throws  into  engagement  a  worm-gear  drive, 
which  greatly  reduces  the  speed.  The  grooves  in  the  cam 
are  made  continuous  at  the  points  where  the  grooves  cross 
by  means  of  removable  blocks;  thus  when  the  engaging 
roller  has  passed  an  intersecting  point,  a  different  block  is 

inserted  to  form  a 
continuous  groove 
for  the  roller  when 
it  is  passing  the 
same  intersecting 
point  while  engaged 
with  the  other 
groove.  As  the  rota- 
tion of  the  cam  is 
very  slow,  the  op- 
erator has  plenty 
of  time  to  make 
this  change  without 
having  to  stop  the 
machine. 

Duplex  Fixture  for 

Routing-  Oil- 

grooves 

Bronze  bushings 
are  forced  onto  the 
trunnions  of  the 
slide,  and  these 
bushings  must  be 
provided  with  suit- 
able oil-grooves. 
The  duplex  type  of 
fixture  used  for  rout- , 
ing  these  grooves 


before  the  bushings  are  forced  onto  the  trunnions  is  shown 
in  Fig.  16.  The  routing  operation  is  performed  on  two  bush- 
ings simultaneously,  and  a  drilling  machine  is  used  for  the 
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Fig.   13.     Special  Yoke  and  Slide  for  holding  Motor  which  revolves  the 
Routing   Cutter   used   on   the   Machine   shown   in   Fig.    14 
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Fig.   14.     Horizontal   Boring  Machine   arranged     for  routing   Oil-groove   in   Bronze   Liner   of   Slide 


operation.  The  oil-grooves  ex- 
tend around  about  two-thirds 
of  the  circumference  of  the 
bushing  and  branch  out  into 
a  Y-shape  at  each  end.  One 
of  the  Y-shaped  ends  of  each 
bushing  is  shown  in  the  il- 
lustration. The  horizontal 
spindle  of  the  fixture  is  rotat- 
ed for  feeding  the  bushing 
past  the  routing  tools,  by 
handwheel  A,  which  serves  to 
revolve  a  worm  meshing  with 
wheel  B.  The  axial  movement 
of  the  fixture  spindle  is  de- 
rived from  cam  grooves  on 
each  side  of  gear  B.  The 
shafts  C  and  D  carrying  the 
rollers  have  rack  t:eth  which 
engage  the  segment  gears 
formed  on  the  pivoted  lever 
E.  By  swinging  this  lever  in 
one  direction  or  the  other,  the 
rollers  are  alternately  en- 
gaged. When  the  left-hand 
roller  is  engaged  with  its  cam 
groove,  the  left-hand  branches 
of  the  Y-shaped  oil-grooves  on 


Fig.    15.     Machining   Carriage   Casting  on  Vertical  Boring   Mill 


each  bushing  are  milled,  and 
when  the  right-hand  roller  is 
moved  inward  the  right-hand 
branches  of  the  oil-grooves 
are  milled. 

Turning  and  Boring  Operations 

on  the  Carriage  and 

Stand 

In  machining  large  castings 
such  as  the  carriage  and  stand 
casting,  the  vertical  boring 
mill  is  used  in  preference  to 
the  lathe.  The  carriage  is 
rather  high  for  holding  in  an 
upright  position,  but  by  em- 
ploying a  heavy  fixture  of  the 
type  shown  in  Fig.  15,  it  is 
held  securely.  The  advantage 
of  using  the  vertical  boring 
mill  for  this  work  is  that  the 
interior  and  exterior  surfaces 
are  machined  at  one  setting, 
thus  reducing  the  amount  of 
time  required  and  insuring 
concentricity  between  the  dif- 
ferent interior  and  exterior 
surfaces.  The  location  of  the 
casting    in    this    fixture   is 


Fig.   16.     Fixture  for  routing  Oil-grooves  on  Two  Bushings  at   One  Time 


Fig.    17.     Machining   Stand  on  Vertical   Boring   Mill 
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chocked  bj  means  of  the  La]  oul  lines,  and  ii  is  supported 
bj  ..rrcu  ships.  Tiir  front  Bide  of  the  fixture, -as  seen  in  the 
Illustration,  has  two  swinging  bare  which  enable  the  casting 
to  i"'  readllj  Inserted  or  removed. 

The  use  of  tiic  vertical  boring  mill  tor  turning  operations 
on  the  stand  is  Illustrated  In  Fig.  it.  The  must  diffloull  pari 
of  this  work  was  cutting  the  annular  groove  or  channel 
around  the  base  of  the  stand,  This  groove  is  about  5  Inches 
deep  ami  onlj   1%  Inch  wide,  bo  that  it  was  thought  at  first 

that  t  lie  vertical  boring  mill  could  not  he  used  to  advantage 
on  account  of  chip  Interference,  hut  the  special  form  of  tool 
shown  in  tin-  illustration  enables  the  work  to  he  done  satis 
factorlly  on  this  machine.  'Phis  tool  curves  backward  con- 
siderably, so  that  any  springing  action  is  upward  or  away 
from  the  cut,  and  it  is  ground  so  that  most  of  the  chips  curl 
out  of  the  groove  instead  of  jamming  into  it. 


APPLICATION  OF  ELECTRIC  WELDING 
TO  SHIPBUILDING 

Although  electric  welding  has  been  employed  for  many 
years  for  ship  repair  work,  its  use  has  been  confined  to  those 
parts  of  the  structure  that  are  not  likely  to  be  exposed  to 
important  stresses.  However,  the  more  advanced  ship  build- 
ers recognized  that  this  method  of  construction  offered 
almost  endless  possibilities  and  brought  the  matter  to  the 
attention  of  Lloyd's  Register  which  arranged  to  carry  out 
an  exhaustive  series  of  tests  that  extended  over  a  period  of 
six  months. 

One  of  the  most  important  problems  in  shipbuilding  is  the 
joining  of  mild  steel  containing  about  0.15  per  cent  carbon 
to  the  other  structure.  This  material,  in  the  process  of 
manufacture,  has  been  worked  until  it  possesses  a  fine 
structure,  its  ductility  is  uniform  in  every  direction,  and  it  is 
practically  free  from  fibrous  structure.  With  electric  weld- 
ing, molten  metal  is  attached  to  the  mild  steel  and  is  cooled 
so  rapidly  that  the  weld  tends  to  become  deficient  in  duc- 
tility. The  problem  therefore  is  to  select  the  material  of 
the  electrode  so  that  the  general  elastic  properties  of  the 
structure  are  not  unduly  depreciated. 

The  general  scope  of  the  experiments  included  the  deter- 
mination of  the  modulus  of  elasticity  and  the  approximate 
elastic  limit;  the  determination  of  the  ultimate  strength 
and  the  ultimate  elongation,  the  application  of  alternating 
stresses  with  both  rotating  and  stationary  test  pieces,  cold- 
bending  of  welds,  and  impact  tests  of  weld  specimens;  also 
chemical  and  microscopic  analyses. 

Results  of  Tests 

The  tests  showed  that  the  elastic  limit  appears  to  be 
slightly  higher  in  the  welded  than  in  the  unwelded  material. 
The  modulus  of  elasticity  of  a  small  piece  composed  en- 
tirely of  material  of  the  weld  was  about  11,700  tons  per 
square  inch  as  compared  with  about  13,500  tons  for  mild 
steel  and  12,500  tons  for  wrought  iron.  The  ultimate 
strength  of  small  welded  specimens  was  over  100  per  cent 
of  the  strength  of  the  unwelded  steel  plate  for  thicknesses 
of  y2  inch  and  averaged  90  per  cent  for  plates  %  and  1  inch 
thick.  Up  to  the  point  of  fracture,  the  extensions  of  the 
welded  specimens  are  not  sensibly  different  from  those  of 
similar  unwelded  material.  At  stresses  greater  than  the 
elastic  limit,  the  welded  material  is  less  ductile  than  mild 
steel  and  the  ultimate  elongation  of  a  welded  specimen, 
measured  on  a  length  of  8  inches,  is  only  10  per  cent,  as 
compared  with  25  or  30  per  cent  for  mild  steel.  Welded 
specimens  are  not  capable  of  being  bent  without  fracture 
over  the  described  radius  for  more  than  80  degrees  with 
14-inch  plate,  and  the  bend  is  reduced  to  about  20  degrees 
in  the  case  of  1-inch  plate.  Unwelded  material  under  the 
same  conditions  can  be  bent  to  180  degrees.  Welded  plates 
can  successfully  withstand  considerable  impact. 

The  chemical  and  microscopic  analysis  showed  that  the 
material    of   the    weld    after    deposition    is   practically   pure 


iron,  though  it  contains  0.03  per  Cent  c;irhon,  0.02  per  cent 
silicon,  0.02  per  cent  phosphorus,  and  OKI  per  Cent  manga- 
nese. The  local  effeot  of  heal  does  no!  appear  to  affect  the 
surrounding  material  greatly,  and  the  structure  is  not  dis- 
turbed  about  L/16  Incb  from  the  edge  of  the  weld.    There  is 

little  If  any  evidence  of  oxidation. 

Hull   welds  have  a   tensile  strength   Of  B0   to  !»-r>   per  cent  in 

wcidrd  plate.  Lap  welds  with  fillets  on  both  edges  have  a 
tensile  strength  Of  from  70  to  80  p'-r  cent  of  the  unwelded 
material.  Riveted  lap  joints  for  plates  '/y  inch  thick  have  a 
strength  of  65  to  70  per  cent  of  the  unperforated  plate. 
Broadly  speaking,  the  tensile  strength  of  large  butt  welds 
is  as  great  as  the  unwelded  material,  but  it  is  considered 
that  greater  reliability  of  workmanship  is  obtained  with 
joints  that  are  either  lapped  or  strapped.  It  was  also  found 
that  the  lap  joint  is  about  as  strong  as  the  riveted  lap 
joint,  and  will  withstand  more  trying  conditions  than  the 
riveted  lap  joint. 

Regulations  of  Lloyd's  Regrister 

After  full  consideration  of  the  subject  the  committee  de- 
cided to  recommend  that  probational  rules  should  be  adopted 
for  the  application  of  electric  arc  welding  to  shipbuilding, 
and  that  the  approval  of  the  society  should  be  given  to  any 
process  that  complies  with  these  regulations.  These  rules 
provide  that  before  welding,  the  surfaces  to  be  joined  must 
be  fitted  close  to  each  other  and  that  all  butt  and  edge 
connections  are  to  be  lapped  or  strapped.  With  lap  connec- 
tions the  breadths  of  overlaps  of  butts  and  seams  and  the 
profiles  of  the  welds  are  to  be  as  follows: 


Thickness  of  Plate, 
Inch 

0.40  and  under 

0.60 

0.80 

1.00 


Width  of  Overlap 
Scam  and  Butt,  Inches 

2% 

2% 
3 


Total  Thickness, 
Inch 

0.28 
0.38 
0.48 
0.50 


Intermediate  values  may  be  obtained  by  interpolation  and 
for  thickness  below  0.4  inch  plate,  the  thickness  is  to  be 
about  70  per  cent  of  the  thickness  of  the  plate. 


THE  MANUFACTURE  OF  FERRO-TUNGSTEN 

Probably  about  half  the  consumption  of  tungsten,  the  lead- 
ing alloy  metal  used  in  the  manufacture  of  high-speed  steel, 
is  used  in  the  form  of  ferro-tungsten  and  the  remainder  as 
tungsten  metal.  In  a  paper  read  before  the  American  In- 
stitute of  Mining  Engineers,  R.  M.  Keeney  describes  the 
method  used  in  Colorado  for  manufacturing  ferro-tungsten 
having  approximately  the  following  analysis:  Tungsten,  75 
per  cent;  carbon,  0.8  per  cent;  silicon,  0.4  per  cent;  man- 
ganese, 0.5  per  cent;  sulphur  and  phosphorus,  both  under 
0.02  per  cent.  The  initial  charge  consists  of  65  pounds  of 
a  mixture  composed  of  200  pounds  of  concentrates  (the  com- 
position of  which  is  60  per  cent  copper  trioxide,  22  per  cent 
iron,  and  8  per  cent  sulphur  bioxide),  42  pounds  of  coke, 
and  6  pounds  of  fluor-spar.  Three  more  similar  charges  are 
added  at  intervals  of  about  thirty  minutes.  After  2%  hours 
the  furnace  is  tilted  and  the  slag  poured  off.  These  opera- 
tions are  repeated  until,  after  from  twenty-four  to  thirty-six 
hours,  a  "button"  weighing  about  1200  pounds  is  produced. 
The  furnace  is  then  allowed  to  cool.  The  button  is  then  re- 
moved, cleaned,  and  broken  into  small  pieces  and  refined. 
For  refining,  a  charge  consisting  of  150  pounds  of  crude 
metal  and  75  pounds  of  the  concentrates  is  melted  for  thirty 
minutes,  and  12  pounds  of  fluor-spar  is  then  added.  After 
three  hours  the  slag  is  poured  off  and  a  fresh  charge  added. 
This  is  continued  for  about  thirty-six  to  forty-eight  hours, 
or  until  a  1500-pound  button  is  produced.  The  furnace  is 
again  allowed  to  cool  and  the  button  is  removed,  cleaned 
and  broken  as  before.  The  refining  lowers  the  carbon  con- 
tent from  3  per  cent  to  0.8  per  cent  and  the  refining  slag, 
containing  from  5  to  20  per  cent  of  tungsten,  is  smelted  in 
a  special  run. 
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The  Laying  Out 
of  Patterns 


By  Joseph  A.  Shelly 


Methods  of  Making  the  Drawings  or  Lay- 
outs that  are  Required  by  the  Patternmaker 
in  Planning  His  Work,  Together  with  Allow- 
ances Necessary  for  Draft  and  Shrinkage 
and    for    Machining   Castings    in    the    Shop 


IN  order  to  make  pat- 
terns with  the  great- 
est economy  of  time 
and  materials,  it  is 
usually  advantageous  to 
have  a  full  size  drawing 
or  lay-out  to  work  to. 
The  lay-out  should  be 
made  on  a  smooth  board, 
the  lines  being  scribed 
with  a  sharp  knife, 
gage,  or  divider  points. 
The  drawing  should  be 
made  as  accurately  as 
possible  according  to 
the  contraction  rule 
measurements  and 
should  show  clearly  all 
details  of  construction 
as  well  as  all  partings, 
core-prints,  core  joints, 
and  the  location  of  loose 
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Fig.    1.     Patternmaker's   Lay-out  for   Steam   Cylinder 


pieces.  The  amount  of  draft  and  finish  should  be  noted,  and 
the  finish  is  often  indicated  by  blacking  the  lines  with  lead 
to  indicate  the  amount  allowed.  Sections  on  the  lay-out  are 
section-lined  by  hand  or  by  chalking  the  spaces  between  the 
lines.  If  the  lay-out  is  so  large  that  it  has  to  be  made  on 
the  floor,  it  is  whitened  with  chalk  where  the  lines  are  to  be. 
A  lay-out  is  not  required  unless  a  job  is  more  or  less  com- 
plicated or  has  angles  or  curves  that  cannot  be  transferred 
directly  from  the  draftsman's  drawing  to  the  pattern.  An 
entire  drawing  is  not  always  necessary;  very  often  laying 
out  a  single  section  full  size  will  answer  every  purpose. 
The  advantages  of  the  lay-out  are  that  it  clears  up  obscure 
points  on  small  scale  drawings  and  gives  a  chance  to  show 
pattern  structural  details  as  well  as  the  pattern  and  loose- 
piece  partings  and  core  joinings.  Angled  and  curved  faces 
may  be  checked  by  bringing  them  into  contact  with  the  lay- 
out, and  a  number  of  men  can  work  to  greater  advantage 
than  they  could  from  a  drawing.  A  patternmaker's  lay-out 
for  a  steam  cylinder  is  shown  in  Fig.  1. 

Right-  and  Left-hand  Patterns  and  Corerboxes 

Many  patterns  are  required  to  be  in  pairs  and  when  their 
form  is  such  that  they  cannot 
be  reversed  and  have  the 
centers  of  hubs,  bosses,  etc., 
opposite  and  in  line,  they  must 
be  made  right-  and  left-hand. 
If  the  pattern  is  a  small  one 
or  if  a  great  many  castings 
are  to  be  made  from  it,  the 
better  way  would  be  to  make 
two  patterns,  but  if  the  pat- 
tern is  large  or  if  only  one 
or  two  castings  are  required, 
the  work  should  be  laid  out 
and  planned  so  that  the  re- 
quired pieces  may  be  moved 
from  side  to  side  or  from  end 
to  end  in  order  to  change  the 
pattern  from  right-  to  left- 


hand.  The  bracket  shown 
in  Pig.  2  is  an  example. 
The  hub  A  and  the  foot 
flange  B  are  fastened 
with  screws  and  are 
moved  from  side  to  side 
to  make  the  pattern 
right-  and  left-hand,  as 
indicated  by  the  dotted 
lines.  The  ribs  are  also 
loose;  rib  G  is  reversed, 
but  right-  and  left-hand 
ribs  D  are  required, 
because  of  the  angle  at 
the  lower  edge.  Cores 
made  in  half  boxes  must 
frequently  be  right-  and 
left-hand,  and  by  good 
planning  a  single  box 
can  often  be  utilized. 

Provisions  for  Machining 

Casting's 

consideration    should    be 


Fig.   2.     Right-  and  Loft-hand  Pattern 


In  planning  a  pattern,  some 
given  to  the  shop  facilities  for  handling  the  casting  dur- 
ing the  machining  operations.  A  very  little  extra  work 
in  the  pattern  shop  will  often  save  hours  in  machine 
shop  work.  A  small  boss  cast  on  pieces  that  cannot  other- 
wise be  fastened  conveniently  to  a  faceplate  (see  example  A, 
Fig.  3)  or  a  bridge  left  in  each  end  of  a  hollow  cylinder  to 
accommodate  the  lathe  centers  (see  example  B)  often  greatly 
facilitates  the  machining  of  castings  of  this  type.  Lugs  a 
and  feet  6  on  a  casting  of  the  general  type  shown  at  C  are 
frequently  used  to  facilitate  leveling  and  clamping  for  the 
machining  operations.  Ring  pipes  D,  used  for  making  piston 
rings,  are  ordinarily  provided  with  lugs  for  fastening  to  a 
faceplate.  The  number  of  lugs  used  should  be  regulated  by 
the  slots  in  the  shop  faceplates;  four  is  the  usual  number, 
but,  on  small  rings,  sometimes  only  two  lugs  are  provided, 
with  the  addition  of  two  feet  for  steadying.  The  lugs  may 
project  either  outward  or  inward,  depending  upon  the  size 
of  the  pipe  and  the  size  of  the  faceplate  to  which  it  is  to  be 
fastened.  If  the  pipe  is  as  large  or  larger  than  the  face- 
plate, the  lugs  should  be  placed  on  the  inside,  but  if  it  is 
smaller  than  the  faceplate,  the  reverse  method  is  used.    The 

lugs,  instead  of  being  fastened 
directly  to  the  bottom  of  the 
ring,  are  more  often  made 
with  an  added  thickness  be- 
tween the  lug  and  the  ring, 
as  shown  at  E.  This  permits 
using  the  entire  ring. 

Tool  clearance  spaces  are 
sometimes  formed  on  a  pat- 
tern to  provide  an  open  space 
for  the  tool  to  enter  when 
finishing  portions  of  the  cast- 
in ; g  that  are  partially  or  en- 
tirely enclosed.  Holes  that 
are  to  be  tapped  for  screw 
pipe  connections  in  bosses  or 
other  thick  portions  of  cast- 
ings should  be  provided  with 
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Fig.   3.     Examples   illustrating  Provisions  made   on  Patterns   for  machining  Castings 

a  chamber  or  recess  larger  than  the  outside  diameter  of  the 
tap  so  that  the  end  of  the  tap  will  have  a  clearance  space 
(see  sketch  A,  Fig.  4).    Frames  that  are  to  be  machined  in- 
side should  have  tool  clearance  provided  at  the  corners,  as  at 
D.   Slots  closed  at  one  or  both  ends  should  be  sim- 
ilarly arranged  as  at  B.     Flanges  that  are  to  be 
turned,  when  it  is  not  possible  to  make  a  complete 
revolution  on  account  of  projections,  should  have 
tool  clearance  arranged  as  at  C. 

Coring:  Bolt  and  Pipe  Tap  Holes 

The  lay-out  should  always  take  into  considera- 
tion the  difficulty  of  drilling  holes  in  inaccessible 
parts  of  large  castings  and  arrange  to  core  them 
whenever  possible.  Foundation  bolt  holes  in  beds, 
bases,  large  cylinder  feet,  etc.,  should  be  cored, 
and  also  holes  that  are  to  be  tapped  for  pipe  con- 
nections. Bolt  holes  are  cored  over  size  so  that 
the  bolts  will  slip  through  easily,  but  a  cored  hole 
for  a  pipe  tap  or  other  tap  must  have  an  allowance 
for  machining,  as  the  tap  is  never  forced  into  the 
rough  cored  hole.  The  proper  amount  to  allow 
for  finishing  will  vary  with  conditions.  This  can 
be  obtained  from  a  table  giving  the  tap  drill  sizes 
for  pipe,  by  allowing  finish  on  the  drill  dimensions. 

Draft  on  Patterns 
Draft  is  a  tapering  of  all  the  vertical  faces  of  a  pattern 
to  permit  its  removal  from  the  sand  without  excessive  rap- 
ping on  the  part  of  the  molder.  There  is  no  rule  fixing  the 
amount  of  draft  to  give  a  pattern.  A  good  plan  is  to  give 
as  much  draft  as  possible  without  distorting  the  pattern; 
this  may  vary  from  1/32  to  3/16  inch  or  may  even  be  as 


in  mil  aa  >/t  inch  per  foot  of  height.  The  draft 
always  runs  away  from  the  pattern  face;  that  is, 
the  pattern  lace  is  the  larger  side  of  the  pattern. 
It'  none  of  the  faces  are  at  right  angles  to  the  pat- 
tern face,  then  no  draft  will  be  required.  Very 
small  patterns  and  those  of  larger  sizes  to  be  used 
in  molding  machines  are  often  made  without  draft. 

Contraction  or  Shrinkage 

Contraction  or  shrinkage  allowance  is  the 
amount  that  a  pattern  Is  made  over  size  to  com- 
pensate for  the  contraction  of  the  casting  metal. 
The  total  amount  that  a  casting  will  shrink  de- 
pends largely  upon  its  size  and  shape.  If  it  is 
long  and  rather  light,  it  will  shrink  more  than 
a  casting  of  the  same  weight  but  of  more  compact 
shape,  even  when  cast  in  the  same  metal  and 
under  the  same  conditions.  Cylinders  and  column- 
shaped  castings  will  shrink  more  lengthwise  than 
radially.  They  will  shrink  about  1/10  inch  per 
foot  lengthwise,  while  the  radial  shrinkage  will  be 
from  1/20  to  1/16  inch  per  foot. 

A  rule  used  by  foundrymen  producing  columns 
for  building  purposes  is  to  allow  %  inch  per  foot 
on  the  length  and  nothing  on  'the  diameter.  A 
shrinkage  of  1/10  inch  per  foot  is  considered  the  standard 
for  machine  castings,  and  although  it  is  not  the  proper 
amount  for  all  forms  of  castings,  it  averages  up  pretty  well 
and    does    away    with    the    confusion    that    would    naturally 
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Fig.  4.     Pattern  provided  with  Tool  Clearance  Spaces 


Fig.   5.     Squares   used   for  laying  out   Patterns 

follow  the  use  of  a  number  of  shrinkages  for  different  parts- 
of  a  job  or  different  forms  of  castings.  Although  there  is 
no  fixed  rule  governing  this  question,  experience  has  shown 
that  the  amounts  given  in  the  accompanying  table,  "Shrink- 
age of  Castings,"  are  approximately  correct.  ' 

Contraction  or  Shrinkage  Rule— Finish  Allowance 

The  contraction  rule  is  a  special  rule  with  the  shrinkage- 
of  the  casting  metal  added.  It  is  made  of  steel  or  wood  and 
in  appearance  does  not  differ  from  an  ordinary  rule,  but 
when  compared  with  a  standard  rule  it  will  be  found  longer; 
a  two-foot  contraction  rule  for  x/s  inch  shrinkage  to  the  foot 
will  be  y±  inch  longer  than  the  standard  rule.  These  rules 
may  be  procured  for  all  the  standard  shrinkages,  including 
the  steel  rules  in  one-  and  two-foot  lengths  and  the  wooden 
ones  in  the  straight  two-foot  size,  as  well  as  the  same  length 
with  a  single  fold  or  hinge  at  the  center. 

In  addition  to  the  shrinkage  allowance  there  is  still  an- 
other allowance  to  be  made,  and  that  is  the  finish  or  amount 
that  will  have  to  be  added  to  certain  parts  of  the  casting  to- 
permit  them  to  be  finished  or  machined  to  the  proper  size. 
This   amount   varies   widely,   depending   on    the   size   of  the: 
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casting,  the  methods  of  machining  it,  and  the  de- 
gree of  finish  required.  Castings  to  be  finished 
from  the  rough  on  disk  grinders  require  but  little 
finish  allowance.  It  is  the  practice  in  some  shops 
on  this  class  of  work  to  let  the  molder's  rapping 
allow  for  the  finish.  On  small  or  medium-sized 
work  that  is  to  be  finished  in  the  lathe,  planer,  or 
milling  machine,  about  ys  inch  will  be  enough  for 
the  machining  operations,  but  for  the  larger  pieces 
such  as  engine  beds,  flywheels,  etc.,  the  finish  will 
vary  from  y±  to  %  inch.  An  extra  finish  allowance 
is  usually  made  on  the  cope  side  of  large  castings 
to  permit  machining  to  the  sound  metal  that  lies 
beneath  the  dirt  that  always  floats  to  the  top  of 
a  mold  while  the  metal  is  in  a  liquid  state. 

Stock  List 

A  stock  list  should  be  made  of  all  the  pieces  that 
are  to  be  used  in  the  construction  of  a  pattern. 
This   list   should    give   the    thickness,   width,    and 
length  of  all   pieces  required.     In   cabinet  shops, 
the  stock  list  sizes  are  "neat"  or  exact  finished 
sizes,  and  allowance  for  machining  must  be  made  in  rough- 
ing out  stock.    This  is  a  good  plan  to  follow  in  pattern  work, 
but  it  would  be  safer  to  let  the  width  and  length  go  until 
the  pieces  are  to  be  used. 

Tools  and  Appliances  Used  in  Laying-  out  Patterns 

Lay-out  boards,  of  which  there  should  be  a  number  of  dif- 
ferent sizes  in  every  shop,  are  made  of  light  soft  material, 


Fig.  6.      (A)   Set-square.     (B)  Bevel 

preferably  white  pine,  and  battened  to  keep  them  straight. 
They  should  be  planed  perfectly  smooth  and  one  edge  should 
be  absolutely  straight.  All  gaging  and  squaring  should  be 
done  from  this  edge. 

The  tools  used  for  laying  out  work  include  try-square,  set- 
square,  steel  framing  square,  bevel,  marking  gage,  panel 
gage,  trammels,  wing  dividers,  protractor,  straightedge,  and 
knife. 

The  try-square  A,  Fig.  5,  is  used  for  drawing  all  cross- 
lines.  The  blade  should  be  long  enough  for  the  work  in 
hand,  but  when  used  in  connection  with  the  straightedge,  as 
illustrated  at  C,  the  line  may  be  extended  beyond  the  limits 
of  the  square  blade.  The  adjustable  combination  square  B 
is  very  popular  with  patternmakers,  as  it  may  be  used  in 
places  where  the  fixed-blade  square  would  be  useless.  This 
square  is  usually  sold  in  combination  with  the  center  head 
shown  in  the  same  view.  A  protractor  head  may  also  be 
procured,  which  increases  the  scope  of  the  tool.  The  size  of 
a  square  is  determined  by  the  length  of  its  blade;  for  pat- 
tern work,  this  will  be  from   6  to  24  inches.     For  general 


Fig.   7.      (A)    Steel   Square.      (B)    Trammels.      (C)    Knife   for  ruling  Fine 
Lines.      (D  and  E)   Bividers.      (F)   Bevel  Protractor 

bench  work,  two  blades,  6  and  12  inches  long,  respectively, 
are  useful.  If  the  adjustable-blade  square  is  used,  one  12- 
inch  blade  is  satisfactory  for  general  work.  An  18-inch  size 
is  handy  for  lay-out  work,  but  lines  of  any  length  may 
be  squared  when  the  square  is  used  in  connection  with  a 
straightedge. 

The  set-square  A,  Fig.  6,  is  a  thin  wooden  triangle  used 
in  connection  with  the  straightedge  for  squaring  from  lines 
at  angles  to  the  edge  of  the  lay-out  board.    A  pro- 
tractor is  frequently  laid  out  on  one  face  of  the 
set-square,  to  set  the  bevel  to  various  angles. 

The  steel  square  A,  Fig.  7,  is  useful  in  lay-out 
work,  because  it  will  lie  flat  on  the  board  or  pat- 
tern.    The  graduations  on  this  square  are  omitted 
in  the  illustration.     The  wider  and  longer  section 
is  usually  2  inches  wide  and  24  inches  long,  and 
is  called  the  body  or  blade;  the  narrow  part  is  1^ 
inch  wide  and  from  16  to  18  inches  long,  and  is 
called    the    tongue.     The    side    with    the    maker's 
name  stamped   on   it  is   called   the   face,   and   the 
edges  are  graduated  in  sixteenths,  twelfths,  eighths, 
and  quarters  of  an  inch.     It  has  various  scales  for 
laying  out  rafters,  braces,  and   for  solving  other 
problems  met  with  in  building  construction.     The 
Essex  board  measure   will  be  found  on   the  back 
of    the    blade.      The    figure    12    in    the   graduation 
marks  on  the  outer  edge  represents  a  1-inch  board, 
12  inches  wide,  and  is  the  starting  point  for  all 
calculations;    the    smaller    figures    under    12    rep- 
resent the  length.     To  determine  the  square  feet 
in  a  board  6  inches  wide  and  8  feet  long,  find  the 
figure  8  under  the  12-inch  graduation  mark,  and  then  pass 
the  pencil  to  the  left  on  the  same  line  to  a  point  below  the 
graduation  mark  6,  representing  the  width  of  the  board,  and 
the  result  will  be  read  as  4  board  feet.   If  the  stock  measured 
is  2  inches  thick,  the  result  will  have  to  be  doubled. 
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Fig.    8.      (A)    Marking   Gage.      (B)    Panel   Gage 
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Tiir  bevel  />",  Fig.  6,  is  need 
tor  Laying  oul  and  testing 
angular  surfaces;  it  consists 
of  a  Btock  with  s  slotted  blade 
thai  can  be  se1  and  Locked 
•  at  ans  angle  The  winged 
thumb-screw  al  the  end  of  the 
stock  is  used  to  clamp  the 
blade  In  position. 

The  marking  gage  a,  Fig. 
8,  is  used  for  drawing  Lines 
parallel  to  the  working  edge. 
It  consists  of  ;i  head  or  stock 
a  and  a  bar  or  beam  b  provid- 
ed with  a  spur  o.  The  beam 
is  fitted  to  the  through  mor- 
tise in  a  and  is  secured  at 
any  point  in  its  length  by  the 
thumb-nut  (/.  By  clamping  the 
bar  so  as  to  bring  the  spur  a 
given  distance  from  the  stock, 
a  like  distance  may  be  gaged 
from  any  straight  edge.  The  back  of  the  stock  is  sometimes 
provided  with  a  shoe  e  which  facilitates  gaging  from  convex 
and  concave  edges.  The  beam  is  usually  graduated  in  inches, 
subdivided  into  sixteenths.  In  pattern  work,  these  gradua- 
tions should  be  disregarded.  The  gage  should  always  be  set 
to  a  rule,  the  gage  being  held  in  the  right  hand  and  the  rule 
in  the  left,  the  measurement  from  spur  to  gage-head  being 
made  on  the  edge  of  the  rule.  The  final  adjustment  in  setting 
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Fig.   9. 


(A  and  B)   Laying  out 
Large 


is  very  handy  for  lay-out 
work.  Protractors  for  setting 
a  sliding  T  bevel  are  some- 
times laid  out  in  the  set- 
square  as  shown  at  a,  Fig.  6. 
The  straightedge  is  used  for 
ruling  lines  and  in  connec- 
tion with  the  try-square  and 
protractor.  Several  lengths 
should  be  on  hand  in  every 
pattern  shop,  and  it  is  an 
advantage  to  make  them  with 
parallel  edges. 

The  knife  is  used  in  con- 
nection with  the  straight- 
edge or  square  for  ruling  fine 
lines  across  squarely  or  at  an 
angle  to  the  working  edge  of 
the  pattern  or  lay-out  board. 
It  is  also  used  for  rounding 
the  corners  on  small  pattern 
work.     The  knife  may  be  of 

the  type  shown  at  C,  Fig.  7,  or  it  may  be  an  old  pocket  knife 

ground  for  this  "purpose. 

Laying-  out  Angles 

Large  right-angled  triangles  may  be  accurately  laid  out  by 
what  carpenters  call  the  "three,  four,  and  five  rule."  This 
rule  is  based  on  the  fact  that  the  square  root  of  the  sums  of 
the  squares  of  the  base  and  altitude  of  a  right-angled  triangle 


Angles. 

Radii 


(C)   Laying  out  Arcs  of 
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Fig.   10.     Laying  out  Angles  of  45  and  60  Degrees 

is  made  by  tapping  the  ends  of  the  beam  on  the  bench  to 
move  it  in  or  out.  The  panel  gage  B  is  used  for  the  same 
purpose  as  the  marking  gage.  It  is  larger  and  has  a  longer 
beam,  but  otherwise  does  not  differ  from  the  marking  gage. 
The  trammels  B,  Fig.  7,  are  used  for  scribing  large  circles. 
They  are  used  in  connection  with  a  wooden  bar,  to  which 
they  are  clamped  with  thumb-screws.  In  drawing  large  cir- 
cles with  a  long  bar,  the  vibration  of  the  bar  will  cause  the 
scribing  point  to  chat- 
ter; to  overcome  this,  a 
bar   too   large   for  the 

opening  in  the  trammel 

is   used,    and   it   is   cut 

down   on   the   ends   to 

fit.     The  winged   divid- 
ers   D    are    used    for 

drawing   medium  -  sized 

circles,    generally    not 

exceeding   12   inches  in 

radius.     The   size   is 

designated    by    the    leg 

length.     The    spring 

dividers  E  are  used  for 

drawing     small     circles 

and    for   accurate   spac- 
ing, as  for  gear  teeth, 

etc. 

The    protractor    F    is 

used  for  laying  out  the 

smaller  angles.   The  size 

with    an    18-inch   blade 


Fig.   12.     Method  of  laying  out  Bevels  for  Hopper  Patterns 


Fig.   11.     Simple   Method   of  spacing  Parallel  Lines 

will  equal  the  hypotenuse.  To  construct  a  triangle  this 
way,  a  base  line  xx  of  convenient  length  is  laid  out  and  on 
it  two  points  a  and  b  are  marked  four  feet  apart  as  at  B, 
Fig.  9.  With  b  as  a  center  a  3-foot  arc  is  scribed  to  intersect 
a  5-foot  arc  struck  from  point  a.  A  line  drawn  from  b 
through  the  intersection  c  of  the  two  arcs  will  be  at  right 
angles  or  90  degrees  from  the  base  line.  These  numbers 
may  be  increased  by  multiplying  both  by  the  same  figure,  or 

decreased  by  dividing 
both  by  the  same  figure 
without  changing  the 
proportions. 

Any  angle  can  fie  ac- 
curately laid  out  by 
means  of  a  table  of 
natural  tangents.  As  an 
example  suppose  it  is 
desired  to  lay  out  an 
angle  of  29  degrees. 
First  a  base  line  yy  is 
drawn  (as  at  A,  Fig.  9) 
of  indefinite  length,  and 
a  perpendicular  zz  is 
erected.  A  point  is 
marked  on  the  base  line 
exactly  10  inches  from 
the  perpendicular.  By 
consulting  the  table  of 
tangents  it  will  be  found 
that  the  tangent  of  29 
degrees  is  0.55431;  mul- 
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35 

tiplying  this  by  10  gives  5.5431  (or  5—  inches  approximately), 

64 
which  is  the  distance  to  lay  off  on  the  perpendicular  measur- 
ing up  from  the  base  line.  Connecting  the  point  thus  ob- 
tained, with  the  point  on  the  base  line  gives  the  desired 
angle.  The  angularity  of  two  lines  may  also  be  determined 
from  the  table  of  tangents  by  dividing  the  height  on  the  per- 
pendicular by  the  length  on  the  base  line;  the  quotient  thus 
found  equals  the  tangent,  and  the  corresponding  angle  will 
be  found  in  the  table. 

Angles  of  45  and  60  degrees  and  equal  divisions  of  them 
can  be  quickly  laid  out  without  reference  to  a  protractor  or 
table.  For  a  45-degree  angle,  draw  a  base  line  xx  and  erect 
a  perpendicular  yy,  as  at  A,  Fig.  10.  With  e  as  a  center, 
draw  a  quarter  circle  of  any  convenient  radius,  and  then, 
with  /  and  g  as  centers,  describe  two  arcs.  A  line  drawn 
from  e  through  the  intersection  h  of  the  two  arcs  will  be  at 
an  angle  of  45  degrees  to  the  base  line  xx.  A  60-degree  angle 
may  be  laid  out  as  at  B  by  drawing  a  quarter  circle  from 

SHRINKAGE  OF  CASTINGS 


Usual  Allowance  for  Each  Foot  in  Length 


In  large  cylinders. . . 
In  small  cylinders.. 
In  beams  and  girders 

In  thick  brass 

In  ttiin  brass 

In  cast-iron  pipe. . . . 
In  steel 


■&  inch 

is  inch 

rt  inch 

&  inch 

■ft  inch 

Vs  inch 

*4  inch 

In   zinc 

In  lead 

In    tin 

In  copper 

In    bismuth 

In  malleable  iron 
In  aluminum 


&  inch 
^e  inch 
!/4  inch 
1%  inch 
&  inch 
ys  inch 
&  inch 
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point  j  and  then  describing  an  arc  from  k  with  a  radius 
equal  to  the  radius  of  the  circle.  A  line  drawn  through  the 
point  of  intersection  at  I  will  be  at  an  angle  of  60  degrees 
with  the  base  line.  Equal  divisions  of  these  angles  can  be 
made  by  bisecting. 

Laying-  out  Arcs  of  Large  Radii 

To  lay  out  the  arc  of  a  circle  which  is  so  large  that  it 
would  not  be  practicable  to  use  a  pair  of  trammels,  the 
length  x  of  the  chord  (see  diagram  C,  Fig.  9)  and  the  height 
or  rise  y  must  be  known.  This  gives  three  points  d,  e,  and 
/  through  which  the  arc  must  pass.  Brads  are  driven  at 
these  points  so  that  they  will  project  about  an  inch  above 
the  surface  on  which  the  circle  is  to  be  scribed.  A  triangle 
is  constructed  of  two  straightedges,  each  of  which  should  be 
longer  than  the  chord;  these  are  placed  against  the  brads 
with  their  ends  in  contact  at  e,  where  they  are  fastened  to- 
gether with  a  batten.  The  brad  at  e  is  then  removed  and  a 
scriber  or  pencil  substituted;  this  will  describe  the  desired 
arc  when  the  triangle  is  moved  to  the  right  and  left  with 
the  inner  edges  bearing  against  the  brads  at  d  and  /. 

When  laying  out  arcs  of  large  radii  by  this  method,  the 
height  y  of  the  chord  may  be  assumed  and  the  length  x 
calculated  by  the  following  rule:  To  determine  length  x  of 
the  chord  for  a  given  height  y,  subtract  y  from  the  diameter 
of  the  circle  of  which  the  arc  forms  a  part,  and  multiply  the 
remainder  by  height  y;  then  extract  the  square  root  of  the 
result  and  multiply  the  square  rooi  by  2,  thus  obtaining  the 
length  x  of  the  chord.  The  height  y  should  be  selected  so 
that  the  length  of  the  chord  will  neither  be  too  short  nor  too 
long.  If  the  length  is  too  short,  this  will  also  limit  the 
length  of  the  arc  which  may  be  drawn,  and  if  it  is  too  long, 
it  will  be  necessary  to  use  straightedges  which  are  also  long 
and  unwieldy.  By  considering  an  imaginary  arc  of  the  re- 
quired radius,  the  relation  between  the  height  of  the  chord 
and  the  length  of  the  arc  may  be  determined  approximately. 

Equal  Spacing-  between  Parallel  Lines 

The  space  between  parallel  lines  can  be  quickly  laid  off 
into  equal  divisions  by  holding  a  rule  at  such  an  angle  that 
the  distance  indicated  can  be  divided  easily.     For  example, 


the  distance  between  the  two  parallel  lines  shown  in  Fig. 
11  is  7  inches,  and  this  distance  is  to  be  divided  into  six 
equal  parts.  The  rule  is  placed  at  such  an  angle  that  the 
distance  indicated  is  9  inches,  which  can  easily  be  divided 
by  six.  Thus  9  -*-  6  =  1%;  hence,  points  laid  off  along  the 
rule  1%  inch  apart  will  divide  the  7-inch  space  into  six 
equal  spaces. 

Bevels  for  Hopper  Patterns 

Laying  out  the  bevels  for  hopper  patterns  is  a  good  exam- 
ple of  laying  out  work.  The  drawing  A,  Fig.  12,  represents 
a  rectangular  hopper,  one  side  of  which  is  set  at  a  different 
angle  from  the  others,  while  B  is  a  hopper,  one  side  of  which 
conforms  to  an  equilateral  triangle  in  shape,  while  the  other 
side  is  a  section  of  hexagon.  The  two  drawings  are  lettered 
alike  so  that  one  description,  with  a  little  variation,  will 
apply  to  both.  A  perpendicular  is  first  erected  at  a,  and  a 
distance  ah  is  laid  off  equal  to  the  width  of  the  stock,  or 
ab.  A  line  drawn  through  h  parallel  with  the  base  rep- 
resents the  upper  edge  ec.  The  length  of  this  edge  is  the 
same  as  that  at  cc  on  the  plan,  so  that,  by  erecting  perpen- 
diculars at  each  end  from  c  or  directly  from  b  on  the  eleva- 
tion, the  points  c^c,  are  obtained;  then  by  drawing  lines  from 
aa,  the  side  angles  may  be  obtained.  To  obtain  the  angles 
across  the  edge  of  the  board,  lay  off  the  board  thickness  from 
h  to  k  and  draw  through  k  a  line  parallel  to  c^.  To  obtain 
the  angle  for  a  miter  cut,  a  perpendicular  is  drawn  from  d 
to  d,;  then  by  drawing  a  line  from  di  to  c,  the  angle  to  which 
the  bevel  should  be  set  is  obtained. 

To  obtain  the  angle  for  a  butt-joint,  a  perpendicular  is 
erected  from  /  to  /„  which  would  be  a  point  in  the  butt-joint 
if  the  top  edge  of  the  board  were  level,  the  board  being  in  a 
vertical  position.  The  board  or  side  of  the  hopper,  however, 
is  inclined;  the  outer  edge  is  lower  than  the  inner  one,  and 
point  o  is  level  with  the  corners  g.  A  vertical  line  is  erected 
from  point  o,  and  the  distance  from  corner  6  to  line  oi  is 
transferred  to  Ae,.  A  line  drawn  from  e,  to  clt  corresponds  to 
the  angle  for  the  butt-joint.  This  end  or  edge  of  the  board 
would  be  square  in  the  case  of  a  butt-joint,  if  the  side  of  the 
hopper  were  vertical  instead  of  being  inclined. 

Transferring-  Lay-out  Lines  to  Stock 

In  "picking  up"  or  transferring  lines  from  the  lay-out  to 
the  stock,  not  much  trouble  will  be  experienced  with  those 
that  are  straight,  even  if  they  are  not  square  with  the  lay- 
out edge,  as  they  may  be  drawn  any  length,  the  stock  being 
laid  on  the  lay-out  in  proper  position  and  the  line  transferred 
by  marking  the  points  where  they  .coincide  with  the  edges. 
It  is  often  necessary,  however,  to  transfer  lines  that  may  be 
either  irregular  curves  or  arcs  of  circles.  These  may  be 
"picked  up"  by  using  small  flat-headed  wire  nails,  about  the 
cigar-box  size,  laid  flat  with  the  heads  in  a  row  in  the  line 
to  be  transferred  and  placing  the  stock  on  top  of  the  nail- 
head  edges;  the  line  may  then  be  transferred  by  striking 
the  stock  a  sharp  blow  with  a  mallet,  which  causes  the  nail- 
heads  to  mark  the  stock. 


PAPER  DRIVING  BELTS 

It  is  said  that  paper  driving  belts  have  been  introduced 
into  German  work-shops.  The  paper  is  cut  into  narrow  bands 
which  are  then  spun,  and  the  belts  are  made  by  weaving  or 
braiding.  Woven  belts  are  of  two  kinds — paper  fabric  and 
paper  thread — the  fabric  being  more  often  used.  The  fabric 
is  first  cut  into  bands  about  12  feet  long,  which  are  sub- 
sequently made  into  the  desirtnl  width  and  thickness.  A 
strengthening  core  is  interposed,  made  of  either  cotton  or 
sheet  metal,  though  more  recently  the  cores  have  been  made 
of  interwoven  paper  thread  and  metal  wires.  The  core  is 
encased  in  paper  strips  and  the  whole  is  then  sewn  with 
strong  thread.  These  belts  are  said  to  be  very  flexible  and 
to  wear  satisfactorily.  The  tensile  strength  is  from  560  to 
700  pounds  per  inch  of  width. 
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A  NATIONAL  RESEARCH  LABORATORY 

The  war  has  stimulated  research  as  probably  no  other  con- 
dition could  have  done.  Before  the  war  American  manufac- 
turing firms,  with  few  commendable  exceptions,  spent  but 
little  money  on  research  work.  Generally  they  were  inclined 
to  develop  their  product  gradually  by  "cut-and^try"  methods, 
demonstrating  by  costly  experiment  the  practicability  of  new 
machines  and  devices. 

The  large  electrical  companies  and  a  few  manufacturers  in 
the  chemical  and  allied  industries  maintained  research  lab- 
oratories, and  much  of  the  progress  in  those  fields  has  been 
due  to  patient  work  done  by  their  engineers  and  chemists. 
In  the  machine  industries,  however,  comparatively  little  re- 
search work  has  been  done,  an  exception  being  the  important 
work  accomplished  by  Frederick  W.  Taylor.  The  Bureau  of 
Standards  has  now  apparently  taken  up  this  work  in  earnest, 
and  in  the  near  future  we  are  likely  to  have  a  real  national 
research  laboratory  where  industrial  problems  can  be  thor- 
oughly investigated  by  engineers  and  scientific  men  who 
devote  themselves  exclusively  to  such  work.  We  hope  that 
Congress  will  wholeheartedly  encourage  this  undertaking  by 
ample  appropriations,  as  has  been  done  in  Great  Britain. 
Eventually  it  is  much  cheaper  to  develop  such  problems  to 
a  certain  point  by  experiments  in  a  research  laboratory  than 
by  guesses  and*  failures  in  actual  industrial  work.  A  bad 
guess  may  cost  only  a  few  dollars  in  the  laboratory,  but  in 
actual  practice  hundreds  or  thousands  may  be  involved. 

A  thorough  investigation  of  the  subject  of  tolerances  in 
machine  construction  would  prove  invaluable  to  thousands 
of  manufacturers,  and  is  an  example  of  the  practical  work 
which  might  be  done  by  a  national  laboratory.  Tolerances 
are  mentioned,  because  lack  of  definite  information  on  the 
errors  allowable  in  manufacturing  different  classes  of  tools, 
munitions,  etc.,  and  the  adoption  of  unnecessarily  small 
tolerances  on  government  work,  not  only  increased  the  manu- 
facturing cost  from  one  hundred  to  several  hundred  per  cent 
in  some  cases,  but  resulted  in  a  loss  of  time  which,  during 
the  recent  crisis,  was  far  worse  than  the  monetary  loss. 
Money  appropriated  for  the  equipment  and  maintenance  of  a 
government  laboratory,  working  for  and  in  cooperation  with 
the  manufacturers  of  the  country  and  engaged  in  the  solu- 
tion of  any  and  all  problems  which  affect  our  industrial 
welfare,  would  be  a  gilt-edged  investment. 


THE  VALUE  OF  SPECIALIZATION 

The  specialization  in  manufacturing  that  has  characterized 
American  methods  for  the  past  twenty  years  is  one  of  the 
important  factors  in  our  industrial  supremacy.  Some  Amer- 
ican machine  tool  builders  construct  a  machine  around  a 
product.  Some  American  manufacturers,  like  Henry  Ford, 
build  a  plant  around  a  product.  A  specialist  using  the  latest 
methods  and  machinery,  and  producing  in  quantity,  is  always 
able  to  turn  out  machines  more  rapidly,  and  consequently  at 
a  lower  cost,  than  a  manufacturer  who  is  not  equipped  for 
similar  work,  and  this  cost  reduction  carried  out  extensively, 
as  it  is  in  this  country,  represents  a  distinct  gain  to  the  nation. 


A  striking  illustration  of  time-saviag  occurred  some  years 
ago  when  a  concern  specializing  in  a  certain  line  of  machine 
tools  received  an  order  for  twenty  machines,  which  it  ac- 
cepted subject  to  delivery  in  a  year.  The  prospective  cus- 
tomer was  a  machine  tool  builder,  and  he  decided  that  he 
could  turn  out  the  machines  in  his  own  works  in  less  time. 
After  some  negotiation  he  made  what  seemed  to  him  a  liberal 
arrangement — to  buy  the  castings  from  the  original  manu- 
facturer and  obtain  a  set  of  blueprints  of  the  machines  and 
all  the  advice  necessary,  for  which  he  was  to  pay  only  5  per 
cent  of  the  cost  of  the  castings.  But  after  a  year  had  passed 
he  had  completed  only  seven  machines  and  in  two  years  had 
only  thirteen  at  work. 

When  we  consider  that  thousands  of  shops  in  the  United 
States  are  specialized  to  make  one  product  in  each  shop,  we 
can  understand  why  the  principle  of  specialization  has  be- 
come a  national  asset  and  why  our  machinery  manufacturers 
should  be  able  to  hold  a  good  share  of  the  world's  markets. 
*     *     * 

THE  INDUSTRIAL  PROSPECT 

It  is  already  evident  that  the  forecasts  of  industrial  de- 
pression which  prevailed  at  the  signing  of  the  armistice 
were  inaccurate.  The  industrial  future  now  looks  bright, 
not  only  in  these  United  States,  but  in  Great  Britain,  France, 
Belgium,  Italy,  and  Scandinavia.  One  important  and  uni- 
versal factor  in  the  situation  is  the  attitude  of  labor,  which 
has  the  power  to  block  development  by  insisting  on  un- 
reasonable demands.  Another  factor  in  this  country  is  the 
proposed  government  ownership  of  railroads  and  other  public 
utilities.  The  necessity  for  definite  action  on  this  question 
is  evident  to  those  who  believe  in  government  control,  but 
are  opposed  to  government  ownership  and  its  inseparable 
political  evils.  The  prospects  look  favorable  for  a  settlement 
of  this  question  which  will  ensure  the  multitude  of  railroad 
owners  a  fair  return  on  their  investments,  and  open  up  a 
new  future  for  railroads  and  all  the  industries  dependent 
upon  them. 

The  process  of  readjustment  in  Great  Britain  and  France 
is  described  in  an  article  in  this  number,  and  shows  that 
the  various  industries  are  proceeding  systematically  and  suc- 
cessfully to  assimilate  or  distribute  the  vast  stocks  of  mer- 
chandise and  machinery  that  have  been  accumulated  for  war 
purposes,  and  are  already  going  on  with  the  manufacture  of 
material  to  meet  the  demands  of  peace.  If  figures  do  not 
lie,  France  in  time  will  become  the  largest  iron  and  steel 
producing  nation  in  Europe,  and  may  have  about  one-half 
the  iron  and  steel  capacity  of  the  United  States. 

Manufacturers  everywhere  should  guard  against  hasty 
action  and  immature  conclusions  in  regard  to  the  future, 
especially  against  delay  in  buying  required  equipment  and 
stoppage  of  production  which  will  probably  be  required  under 
normal  conditions.  There  are  more  than  one  hundred  mil- 
lion people  in  the  United  States  who  will  continue  to  live 
and  enjoy  life  now  that  peace  has  returned,  and  several 
hundred  millions  in  foreign  countries,  of  whom  many  lack 
even  the  necessities  of  life.  The  wheels  must  be  kept  turn- 
ing to  supply  these  wants. 
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Industrial  Lessons  of  the  War 
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HE  great  war  has  effected  profound  changes 
in  the  political  structure  of  the  world;  great 
nations  have  melted  away  and  new  ones  are 
rising  from  the  ashes  of  the  old.  It  is  realized 
by  thinking  men  everywhere  that  in  the  indus- 
trial world  also  great  changes  impend.  The  war  has  taught 
us  more  industrial  lessons  than  we  could  have  learned  dur- 
ing decades  of  peace.  Our  future  progress  depends  largely 
upon  how  thoroughly  we  have  learned  these  lessons.  We 
know  far  more  about  our  capacity  for  production  than  we 
did  four  years  ago;  we  know  the  value  of  cooperation  between 
concerns  engaged  in  the  same  lines  of  manufacture;  we 
know  that  women  can  fill  many  places  formerly  held  by  men 
in  the  industries;  we  know  that  differences  between  em- 
ployer and  employe  can  be  settled  without  prolonged  and 
disastrous  strikes  and  lockouts. 

During  the  war  period,  many  manufacturing  concerns 
were  forced  to  maintain  production*  with  smaller  forces,  or 
had  to  greatly  increase  production  without  an  appreciable 
increase  in  personnel.  This  problem  was  solved  by  able 
management  in  a  manner  that  five  years  ago  would  have  as- 
tounded the  very  people  who  accomplished  it.  We  have 
seen  firms  maintain  their  output  when  the  draft  and  other 
causes  had  depleted  their  force  by  one-third;  while  others 
doubled  their  output  without  increasing  their  manufacturing 
facilities,  and  with  but  a  slight  increase  in  their  working 
force,  simply  by  adopting  more  efficient  methods — by  stopping 
the  leaks  that  formerly  prevented  intense  production.  As  a 
result,  in  such  plants  there  is  a  basis  for  maintaining  the 
higher  wages  demanded  by  labor  without  retaining  the  ex- 
treme price  levels  that  were  forced  by  the  war. 

The  benefits  to  be  derived  from  cooperation  and  friendly 
relations  between  competitors  were  well  demonstrated 
during  the  war  effort.  Manufacturers  visited  one  another's 
plants  and  carried  away  with  them  many  ideas  valuable  in 
their  own  line.  They  exchanged  blueprints  of  jigs,  fixtures, 
and  other  devices  used  in  the  manufacture  of  shells,  gun 
carriages,  and  other  war  materials,  and,  in  some  instances, 
borrowed  tools  from  one  another  so  as  to  save  the  unnec- 
essary expense  of  duplication.  This  principle,  applied  in 
peace  times,  would  enable  manufacturers  to  cut  production 
costs    greatly,    and    the    friendly    relations    thus   established 


between  competitors  would  aid  rather  than  injure  eacn 
individual  manufacturer.  Gear  manufacturers  have  already 
taken  a  step  toward  this  goal  by  laying  plans  for  exchanging 
hobs — one  of  the  most  expensive  tools  in  the  gear  industry. 

Under  a  railroad  administration  endowed  with  extraordi- 
nary and  unprecedented  powers,  the  railroads,  in  a  very 
trying  and  difficult  period,  demonstrated  effectively  the  im- 
mense value  of  cooperation  and  coordination.  The  crisis 
demanded  the  concentration  and  cooperation  of  all  railroad 
facilities.  So  facilities  were  merged,  duplications  of  service 
were  discontinued,  and  every  effort  was  focused  on  the  big 
job  in  hand.  Millions  of  soldiers  were  carried  from  every 
point  of  the  compass  to  the  army  camps,  thence  to  the 
seaboard,  and  now  again  back  to  their  homes.  Ordinary 
passenger  facilities  were  greatly  cut  down  in  order  to  handle 
the  armies,  involving  also  the  carriage  of  a  vast  amount 
of  freight;  and  it  is  a  fact  that  with  a  slight  decrease  in  the 
number  of  available  freight  cars,  there  was  an  appreciable 
increase  in  the  percentage  of  freight  carried. 

The  adaptability  of  women  for  industrial  work  is  destined 
to  have  a  profound  influence  on  industrial  development. 
They  have  demonstrated  their  ability  to  perform  many  kinds 
of  work  for  which  they  were  formerly  not  thought  suitable. 
It  is  likely  that  many  will  be  permanently  employed  in  in- 
spection work  and  small  assembly  work,  leaving  the  work 
requiring  greater  physical  strength  and  mechanical  skill  to 
the  men.  The  total  result  necessarily  must  mean  greater 
efficiency — that  is,  greater  production  per  community,  which 
should  mean  better  living  conditions  for  the  individuals. 

Methods  have  been  developed  whereby  industrial  disputes 
have  been  peacefully  settled,  and  there  is  an  opportunity 
for  further  progress  along  the  same  path.  There  has  been 
gradual  recognition  of  the  fact  that  the  interests  of  capital 
and  labor  are  mutual.  As  yet,  of  course,  this  is  but  dimly 
conceived,  but  when  the  serious  and  fair-minded  among  em- 
ployers and  employes  earnestly 
devote  themselves  to  the 
solving  of  the  greatest  of 
industrial  problems,  it 
will  not  prove  incapable 
of  a  just  and  entirely 
satisfactory  solution.  * 
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USE  OF  CHARTS  IN  THE  EMPLOYMENT 
DEPARTMENT 

II-.    BUSMIiL   W  ai.do 

Since  the  graphic  chart  made  its  appearance  in  tho  in- 
dustrial world  it  lias  opened  sourees  for  Improvement  and 
has  created  avenues  of  planning  that  have  made  remarkable 
Changes  In  manufacturing  conditions.  Not  many  years  ago 
it  was  considered  a  complicated  form  of  report  and  was 
thought  to  have  little  or  no  value  to  other  than  the  college 
graduate.  This  belief  has  gradually  changed  until  today 
It  is  as  simple  to  read  as  the  ordinary  blueprint. 

The  presentation  of  facts  in  the  comparative  form  by 
graphic  charts  has  proved  of  great  value,  for  by  this  method 
the  busy  executive  can  learn  what  he  wants  to  know  at  a 
glance.  He  can  quickly  compare  the  past  status  with  the 
present,  the  production  against  sales,  and  in  an  instant  can 
know  how  the  amount  of  production  and  sales  balance.  The 
accompanying  illustration  shows  an  example  of  a  chart  used 
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Example  of  Chart  used  in  Employment  Department 

in  the  employment  department  and  is  for  illustrative  pur- 
poses only.  In  plotting  the  curves  the  writer  has  shown 
balances  that  would  be  obtained  only  under  ideal  conditions 
that  every  progressive  organization  strives  to  attain. 

After  the  chart  system  is  in  successful  operation  it  should 
not  ordinarily  require  more  than  half  an  hour  to  plot  in 
the  data  each  day,  and  ,it  will  more  than  repay  for  the 
work  required  to  keep  it  up.  These  charts  are  made  upon 
coordinate  paper  which  is  ruled  in  light  green.  The  sheets 
should  be  perforated  and  bound  in  a  loose-leaf  binder.  The 
writer  finds  the  letter-size  sheets  to  be  the  most  convenient. 
Where  the  data  pertain  to  both  men  and  women  employes, 
separate  sheets  can  be  used,  but  they  should  be  so  perforated 
that  the  two  charts  will  face  each  other.  Daily  charts 
should  be  placed  in  the  front  of  the  binder  followed  by  the 
weekly  and  then  the  monthly,  the  yearly  charts  being  placed 
in  the  back  of  the  binder. 

In  the  case  illustrated,  one  chart  only  has  been  used  to 
record  information  in  regard  to  men  and  women  employes. 
Lines  drawn  upon  charts  should  be  standardized  as  much 
as  possible  to  avoid  misunderstanding.  The  full  line  of  a 
color,  where  there  is  a  dash  line  of  the  same  color,  repre- 
sents the  records  of  men  employes  and  the  dash  line  repre- 
sents those  of  the  women.    The  color  key  has  been  developed 


from  railroad  signal  colors.  Qreea  and  yellow  to  a  rail- 
road man  mean  keep  moving,  The  meaning  which  they 
express  upon  the  chart  is  that  production  is  not  blocked. 
Red  means  slop,  and  is  used  upon  the  charts  to  represent 
any  element  that  retards  or  slops  production.  Yellow  is 
sometimes  used  to  denote  sickness,  for  lack  of  another  color. 
Black  Should  be  used  interchangeably  in  recording  totals. 
The  chart  should  always  state  whether  it  is  daily,  weekly, 
or  monthly.  The  unit  upon  which  the  scale  at  the  left  is 
based  for  computing   the  data  should  also  be  shown. 

Much  confusion  in  the  interpretation  of  the  charts  can  be 
eliminated  if  the  key  is  lettered  in  the  same  color  ink  used 
for  the  corresponding  lines  in  the  chart.  The  chart  shown 
is  plotted  merely  as  an  illustration,  but  the  full  set  of  charts 
for  keeping  records  of  the  employment  department  may 
consist  of  five  or  more  similar  to  the  following: 

Chart  1 — This  chart  should  be  similar  to  the  one  shown 
in  the  accompanying  illustration  and  gives  the  number  of 
machines  idle,  operating,  and  new  machines.  The  yellow 
line  shows  the  new  machines  added;  the  red  line,  the  num- 
ber of  machines  idle  from  lack  of  operators;  and  the  green 
line,  the  number  of  machines  in  operation.  The  total  num- 
ber of  machines  is  recorded  by  the  black  line. 

Chart  2 — This  chart  shows  the  status  of  employes.  The 
full  black  line  represents  the  total  number  of  men  on  the 
payroll  and  the  black  dash  line,  the  number  of  women.  The 
full  yellow  line  shows  the  number  of  men  sick,  and  the 
dash  yellow  line,  the  number  of  women.  The  number  of 
men  present  is  represented  by  a  full  green  line  and  the  num- 
ber of  women  present,  by  a  green  dash  line,  while  the  full 
red  line  represents  the  number  of  men  absent,  and  the  dash 
red  line,  the  number  of  women  absent. 

Chart  3 — This  chart  should  record  the  weekly  labor  con- 
ditions. The  number  of  employes  discharged  should  be 
shown  in  black  lines,  and  the  number  leaving  voluntarily, 
in  red  lines.  Green  lines  should  be  used  to  show  the  num- 
ber of  persons  hired.  In  all  cases  the  full  lines  refer  to  men 
employes  and  dash  lines  to  women  employes. 

Chart  4 — In  this  chart  is  recorded  the  work  of  the  employ- 
ment department.  It  should  contain  a  record  of  the  number 
of  men  interviewed,  which  should  be  shown  by  a  full  yellow 
line.  The  number  of  men  hired  should  be  shown  with  a 
full  green  line,  while  the  number  of  men  needed  should  be 
shown  in  a  full  red  line.  The  same  color  lines  should  be 
used  to  record  the  conditions  in  the  womens'  employment 
department. 

Chart  5 — This  chart  is  of  importance  in  that  it  shows 
the  attitude  of  employes  toward  their  work,  and  is  more  in 
the  nature  of  a  personal  record  than  any  of  the  other  charts 
described.  A  record  of  the  number  of  employes  receiving 
promotion  should  be  shown  upon  this  chart  with  yellow  lines. 
The  number  of  employes  studying  for  promotion  should  be 
shown  with  green  lines,  while  the  number  of  employes  not 
studying  for  promotion  should  be  shown  in  red.  Some  in- 
teresting percentage  figures-  can  be  obtained  by  comparing 
the  total  number  of  employes,  shown  by  a  black  lirie,  with 
the  number  of  employes  studying  for  promotion  as  shown  by 
the  green  line.  While  the  set  of  charts  described  forms  a 
complete  record  for  the  employment  department,  variations 
can,  of  course,  be  adopted  to  meet  special  requirements. 
*     *     * 

The  Appellate  Court  of  Indiana  has  recently  confirmed  the 
action  of  the  Industrial  Board  which  granted  a  compensation 
to  an  employe  who  injured  his  eye  during  employment,  but 
who  continued  to  work  without  reporting  the  injury  at  the 
office  until  a  month  later.  At  the  time  of  the  injury  the 
employe  told  the  head  electrician  under  whom  he  worked 
and  on  the  evening  of  the  injury  consulted  the  company's 
physician.  The  court  ruled  that  since  agents  and  represen- 
tatives of  the  employer  had  knowledge  of  the  injury  and 
since  the  employe  relied  upon  the  opinion  of  the  employer's 
physician,  who  declared  the  injury  of  no  consequence,  the 
employe  acted  in  good  faith  in  not  reporting  the  injury. 
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Fig.    1.      Record   of   Progress    of   Work    in    Shop 
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CONVENIENT  PRODUCTION  RECORD 

A  simple,  but  effective,  production  record  used  by  the 
International  Machine  Tool  Co.,  Indianapolis,  Ind.,  is  shown 
by  the  accompanying  illustrations.  This  record  covers  all  the 
important  operations  on  parts  required  in  the  making  of  the 
Libby  turret  lathes  manufactured  by  the  company.  The  rec- 
ord is  kept  on  large  blackboards  in  the  production  office.  At 
the  top  of  the  record,  as  indicated  in  Fig.  1,  are  given  the 
name  and  symbol  of  the  machine  to  be  built  and  the  order 
number  on  which  the  machines  are  completed.  Underneath 
are  given  the  actual  manufacturing  numbers  of  the  ma- 
chines; that  is,  the  permanent  number  under  which  the  indi- 
vidual machine  will  be  recorded.  In  the  left-hand  vertical 
columns  are  given  the  numbers  and  descriptions  of  the  manu- 
facturing operations,  and  a  simple  check  mark  in  the  col- 
umns provided  for  each  individual  machine  records  the 
progress  of  the  work.  In  this  way,  if  any  one  operation  is 
left  behind  in  the  general  progress  of  the  work,  this  will 
immediately  be  seen  on  the  record.  Generally  speaking,  per- 
fect production  would  produce  a  record  where  a  diagonal 
line  drawn  from  the  upper  right-hand  corner  downward 
would  be  the  boundary  line  of  the  check  marks. 

Referring  to  the  record  for  the  18-inch  lathe  in  the  left- 
hand  part  of  Fig.  1, 
it  will  be  seen  that 
operation  No.  20, 
assembling  the  car- 
riage apron,  has 
not  proceeded  quite 
as  far  as  some  of 
the  operations  be- 
low it.  In  that 
case,  an  investiga- 
tion would  be  made 
and  any  slowing  up 
in  the  production 
would  be  remedied 
before  the  parts 
were  required  on 
the  assembling 
floor.  The  simplic- 
ity and  effective- 
ness of  the  system 
will  readily  com- 
mend it  to  anyone 
who  has  had  to  do 
with  methods  for 
recording  the  prog- 
ress of  production. 

Fig.    2    shows    a 
similar    blackboard 


Fig.   2.     Monthly  Record  of  Shipments 


record  giving  a  monthly  report  of  shipments.  Here  the 
names  of  the  customers  are  written  to  the  left,  the  machine 
numbers  in  a  column  following,  and  the  final  important 
operations  are  covered  by  the  next  six  columns.  Four  col- 
umns are  provided  for  dates  showing  when  cars  for  shipping 
were  ordered,  cars  received,  machines  loaded,  and  cars  leav- 
ing the  plant.  The  car  number  is  also  recorded.  In  this 
case,  check  marks  are  used  when  the  operations  recorded 
have  been  completed  during  the  previous  month,  and  actual 
dates  are  given  when  the  operations  are  completed  within 
the  present  month.  A  study  of  the  chart  indicates,  without 
further  explanation,  the  value  of  having  a  record  arranged 
as  shown.  E.  O. 

*     *     * 

SUBSTITUTE  FOR  GASOLINE 

A  substitute  for  gasoline  has  recently  been  developed,  ac- 
cording to  Automotive  Industries,  as  the  result  of  experi- 
ments conducted  by  Captain  E.  C.  Weisgerber,  an  oil  and 
gas  engineer  of  the  Bureau  of  Standards.  The  substitute 
which  is  known  as  Liberty  fuel  has  recently  been  tested  at 
the  Naval  Air  Station  and  at  Anacostia  Flying  Field,  D.  C. 
Motor  truck,  airplane,  and  motorcycle  engines  were  used  in 
making  the  fuel  tests,  and  in  every  case  the  Liberty  fuel 
proved  more  efficient  than  the  standard  grades  of  gasoline. 

It  is  claimed  that 
the  cost  of  manu- 
facture is  40  per 
cent  lower  than 
that  of  gasoline, 
and  it  is  stated 
that  arrangements 
have  been  com- 
pleted to  commer- 
cialize the  product 
and  place  it  on  the 
market.  The  sub- 
stitute is  described 
as  being  scentless, 
and  tasteless.  It 
is  further  claimed 
thai  its  products 
of  combustion  are 
cooler  than  those 
of  gasoline  and 
that  they  are  non- 
corrosive.  It  will 
ignite  only  from 
spark  or  flame,  and 
no  special  appara- 
tus is  required 
either  in  the  en- 
gine or  carburetor. 


Last  of  a  Series  of  Articles  Describing  Principles   Involved  and  Procedure  Followed  by  the  Pratt  & 
Whitney  Company  in  Developing  Gaging  Systems  for  Interchangeable  Manufacture 


THE  subject  of  thread  gages  is  one  of  the  most  im- 
portant in  connection  with  a  gaging  system.  It  is 
not  proposed  here  to  go  into  the  details  of  the  making 
of  thread  gages,  as  that  subject  is  entirely  beyond  the  scope 
of  the  present  series  of  articles,  but  simply  to  describe  in 
detail  a  thread  gage  system  developed  by  the  Pratt  &  Whitney 
Co.  for  rifle  manufacturing  outlining  the  kinds  of  gages  that 
are  provided  in  the  complete  set. 

Gag-e  Set  for  Screws 

A  complete  gage  set  for  an  external  thread  or  screw  is 
shown  in  Fig.  1  and  consists  of: 

One  soft  master  plug  A  ; 

One  inspection  limit  snap  gage  B  for  the  outside  diameter 
of  the  thread; 


One  reference  gage  C  used  as  a  reference  for  the  inspec- 
tion gage  B; 

One  limit  working  snap  gage  D  used  for  the  outside  diam- 
eter of  the  thread; 

One  maximum  inspection  thread  templet  F  for  testing  pitch 
diameter  (or,  for  Whitworth  thread,  for  testing  full  form); 

One  minimum  inspection  thread  templet  G  used  for  test- 
ing the  pitch  diameter; 

One  maximum  reference  gage  or  setting  plug  J  for  the 
maximum  inspection  templet; 

One  minimum  reference  gage  or  setting  plug  K  for  the 
minimum  inspection  templet; 

One  maximum  working  thread  templet  N  used  for  testing 
the  pitch  diameter  (or,  for  Whitworth  thread,  for  testing 
the  full  form) ; 
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Fig.   1.     Complete  Gage  Set  for  an  External  Thread  or  Screw 
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Fig.  2.     Complete  Gage 

One  minimum  working  thread  templet  O  used  for  testing 
the  pitch  diameter. 

One  maximum  reference  gage  or  setting  plug  R  for  the 
maximum  working  templet; 

One  minimum   reference  gage  or  setting  plug  S  for   the 
minimum  working  templet. 

This  constitutes  the  complete  set  of  gages  required  for  a 
screw.  The  soft  master  plug  is  made  to  the  basic  size  of  the 
screw  which  is  also  the  maximum  screw  size.  This  master 
plug  is  the  ulti- 
mate reference  for 
the  whole  set  of 
thread  gages.  It  is 
not  intended  for 
general  use  in  con- 
nection with  the 
gaging  of  the  prod- 
uct, but  only  for 
the  re-establishing 
of  the  worn  refer- 
ence gages  J,  K, 
R,  and  S.  The  soft 
master  plug  is  not 
even  intended  to 
be  screwed  into  a 
hole,  as  this  would 
cause  wear,  and  for 
that  reason  it  is 
provided  with  hex- 
agon ends  larger 
than  the  outside 
thread  diameter. 
This  construction 
also  protects  the 
thread  when  the 
master  plug  is  laid 
down  upon  a  bench 
or  machine  table. 
The  master  plug  is 


Fig.   3.     Complete  Gage  Set  for  a  Screw,   corresponding  to   that  shown   in  Fig.    1 


Set  for  a  Tapped  Hole 

used  as  an  ultimate  reference  gage  for  the  other  gages  in 
the  set  only  by  using  comparative  measurements,  a  thread 
micrometer  or  ball  micrometer  being  used  for  transferring 
the  measurements  from  the  master  plug  to  the  thread  gages. 
It  will  be  noted  that  in  Fig.  1  enlarged  views  of  the  thread 
forms  of  the  various  templets  and  gages  are  shown  in  con- 
junction with  the  gages  themselves,  the  thread  form  at  E 
being  for  the  inspection  gage  F;  that  at  H  for  the  inspection 
gage  G;  that  at  /  for  the  reference  gage  J;  and  that  at  L 

for  the  reference 
gage  K.  In  the  same 
way  the  thread 
forms  at  M,  P,  Q, 
and  T  are  for  the 
working  and  refer- 
ence gages  N,  O,  R, 
and  S,  respectively. 
It  will  be  noted 
that  dimensions  are 
given  in  connection 
with  some  of  these, 
and  also  in  connec- 
tion with  some  of 
the  gages.  These 
dimensions  are 
based  upon  the 
practice  of  the  Pratt 
&  Whitney  Co.  and 
cover  gages  intend- 
ed for  the  I'.  S. 
standard  and  Whlt- 
worth  i"  o  r  m  of 
threads  from  20  to 
50  threads  per  inch, 
these  being  the 
number  of  threads 
required  in  connec- 
tion with  small 
arms  work.     These 
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Fig.   4.     Complete  Gage  Set  for  a  Hole,   corresponding  to  that  shown  in  Fig.   2 
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Complete    Oaure   Set 
for  Tapped  Holes 

A  complete  gage 
set  as  furnished  bj 
the  Pratt  &  Whit- 
ney Co.  for  tapped 
holes  is  shown  in 
P  ins.  2  and  4. 
T  h  i  s  consists  of 
the  following: 

One      maximum 
and    minimum    in- 
spection plain  plug 
gage  A  for  the  diameter  of  the  plain  drilled  hole  which  is 
to  be  tapped; 

One  reference  gage  for  inspection  gage  A; 

One  maximum  and  minimum  working  plain  plug  gage  B 
for  the  diameter  of  the  plain  drilled  hole  to  be  tapped; 

One  maximum  and  minimum  inspection  thread  gage  D  for 
the  pitch  diameter  of  the  threaded  hole  (or,  for  Whitworth 
thread,  for  testing  the  full  form)  ; 

One  reference  gage  F  for  the  outside  diameters  of  the 
maximum  and  minimum  ends  of  inspection  gage  D; 

One  minimum  reference  gage  G  for  the  minimum  thread 
plug  of  inspection  gage  D; 

One  maximum  reference  gage  /  for  the  maximum  thread 
plug  of  inspection  gage  D; 

One  maximum  and  minimum  working  thread  gage  L  for 
the  pitch  diameter  of  the  threaded  hole  (or,  for  Whitworth 
thread,  for  testing  the  full  form); 

One  reference  gage  N  for  the  outside  diameters  of  the 
maximum  and  minimum  ends  of  working  gage  L; 

One  minimum  reference  gage  0  for  the  minimum  thread 
plug  of  working  gage  L; 

One  maximum  reference  gage  P  for  the  maximum  thread 
plug  of  working  gage  L. 

It  will  be  noted  that  the  gages  shown  both  in  Fig.  1  and 
in  Fig.  2  are  for  the  U.  S.  standard  thread,  but  the  thread 
is  made  sharp  in  the  bottom  of  the  groove  in  all  cases,  both 
for  templets  and   plugs.     The  form   of  the   thread   and  the 


tolerances  for  the 
various  templets 
*nd  plug  gages  are 
shown  In  conjunc- 
tion with  the  gages 
in  Pig.  2,  the  same 
as  in  Fig.  1;  thus, 
0  is  the  thread 
shape  for  the  min- 
imum inspection 
gage  D;  E,  for  the 
maximum  inspec- 
tion gage  D\  H, 
for  the  minimum 
reference  templet 
G;  ./,  for  the  max- 
imum reference 
templet  /;  and 
similarly  for  the 
working  gages. 

In    all    cases   the 
adjusting  screws  in 


the  outer  ends  of  the  templets  are  not  shown,  as  it  is  not 
the  intention  to  show  the  specific  construction  of  the  gages, 
but  merely  to  indicate  what  constitutes  a  set  of  gages  and 
the  tolerances  to  which  they  are  made. 

Illustrations  of  a  Gagre  Set 

Fig.  3  shows  a  set  of  gages  such  as  is  made  by  the  Pratt 
&  Whitney  Co.  for  its  customers.  At  A  is  shown  the  soft 
master  plug  corresponding  to  plug  A,  Fig.  1;  B  shows  the 
inspection  snap  gage  for  the  outside  diameter  of  the  thread, 
corresponding  to  gage  B,  Fig.  1;  D  shows  the  working  snap 
gage  for  the  outside  diameter  of  the  thread,  corresponding 
to  the  snap  gage  D,  Fig.  1.  These  two  snap  gages  are  held 
with  other  gages  in  the  standard  snap  gage  holder  used  by 
the  company.  It  will  be  noted  that  the  gage  B,  being  the 
inspection  gage,  has  only  two  steps,  while  gage  D,  being  the 
working  gage,  has  three  steps,  maximum,  mean,  and  min- 
imum. At  C  is  shown  the  reference  gage  for  inspection 
gage  B,  corresponding  to  gage  C,  Fig.  1.  In  the  same  way, 
gages  F  and  G,  Fig.  3,  correspond  to  inspection  gages  F  and 
G,  Fig.  1,  and  gages  N  and  0  in  both  figures  are  also  the 
same.  The  reference  gages,  J,  K,  R,  and  8,  are  also  lettered 
the  same  in  both  illustrations. 

In  Fig.  4  are  shown  the  gages  that  correspond  to  the  dia- 
grammatical lay-out  in  Fig.  2,  these  gages  being  lettered  to 
correspond  in  both  illustrations.  The  reference  gages  F  and 
A7  are  not  made  with  two  steps  in  Fig.  4,  as  indicated  in 


Fig.   5. 


An  Internal  Thread  Gage  of  Large  Size  which  is  provided 
with  Handles 


Fig.   6. 


An  External  Thread  Gage  in  the  Form  of  a  Ring,  provided 
with  Handles 
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Fig.  7.     Principle  of  Windmill  or  Wing  Gage 

Pig.  2,  but  in  the  case  shown  in  Fig.  4,  separate  snaps  are 
made  for  the  maximum  and  minimum  sizes. 

Special  Forms  of  Thread  Gages 

When  the  thread  gages  become  very  large,  it  is  customary 
to  use  round  forms  instead  of  the  templet  forms  shown  in 
the  preceding  illustrations.  Fig.  5  shows  an  example  of  this 
kind,  in  which  handles  are 
provided  on  the  gage  for  con- 
venience. The  gage  is  provided 
with  adjustment  as  indicated 
by  the  adjusting  screw  and 
split  in  the  lower  part  of  the 
illustration.  A  similar  large 
external  thread  gage  which  is 
also  provided  with  handles, 
is  shown  in  Fig.  6.  It  is 
evident  that  it  would  be  dif- 
ficult to  handle  large  plugs  of 
this  size  if  they  were  not  con- 
structed in  a  special  manner 
as  indicated.  By  boring  out 
the  center  of  the  plug,  the 
gage  is  made  much  lighter, 
and  by  eliminating  the  solid 
handle  and  instead  using  two 
ordinary  handwheel  handles, 
as  indicated,'  the  gage  is  much 
more  convenient  to  use. 

Special  types  of  thread 
gages  sometimes  used  are 
known  as  "qualifying"  thread 
gages.  These  are  employed 
when  the  thread  must  be  cut 
in  a  certain  position  relative 
to  a  shoulder,  as  for  example 
in  a  rifle  barrel  and  receiver. 


swing  clear  around,  but  merely  has  two  surfaces  A  and  B, 
one  of  which  will  pass  by,  and  one  of  which  will  not  pass 
by,  the  end  of  the  work  when  it  is  inserted  into  the  gage. 
Fig.  8  shows  a  more  elaborate  type  of  this  kind  of  gage, 
the  design  Of  which  is  also  shown  in  Fig.  10.  This  gage  is 
provided  with  a  swinging  member  A  and  gages  the  depth 
and  width  of  a  slot  in  a  piece  of  work.  One  end  of  the  gage 
must  pass  through  and  one  must  not  pass  through  the  slot 
in  order  to  determine  the  depth  of  the  slot.  At  B  is  provided 
an  ejector  for  the  work  with  an  eccentric  on  one  end  of  a 
stud  which  pushes  the  work  out  of  position.  Fig.  8  shows 
the  work  in  position  and  indicates  how  the  gage  works. 
The  "Go"  end  of  the  swinging  member  used  for  measuring 
the  depth  of  the  slot  is  here  shown  in  position  for  measur- 
ing the  thickness  of  the  side  of  the  piece  on  one  side  of  the 
slot.  This  end  of  the  swinging  member  is  provided  with  a 
projection  on  one  side  which  bears  against  the  side  of  the 
slot,  and  the  end  of  the  block  C  is  provided  at  D  with  steps 
as  in  the  case  of  a  flush-pin  gage,  by  means  of  which  it  may 
be  determined  whether  the  thickness  of  the  work  at  E  is 
made  to  the  required  tolerance. 

Fig.  11  illustrates  another 
application  of  the  wing  gage, 
showing  how  it  may  be  ar- 
ranged to  be  held  on  a  small 
plate  and  built  up  together 
with  other  gages  in  a  stand- 
ard snap-gage  holder.  The 
principle  of  this  gage  is  the 
same  as  of  those  previously 
mentioned,  in  that  one  end 
will  pass  by  the  work  while 
the  other  end  will  not,  if  the 
work  is  made  to  the  required 
limits. 
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Fig.   8.     Design  of  a  Windmill   Gaging   Fixture 

In  this  case,  lines  are  scribed 


on  the  gage  and  a  corresponding  zero  line  is  scribed  on  the 
work.  The  gage  is  then  screwed  home  into  the  work  until 
the  lines  check  with  each  other. 

Windmill  or  Wing-  Gages 

Windmill  or  wing  gages  are  used  in  some  instances  where 
snap  gages  cannot  be  conveniently  applied  to  the  work.  The 
name  is  derived  from  the  fact  that  the  gage  is  provided  with 
some  kind  of  swinging  member  or  wing,  resembling,  in  some 
instances,  the  wings  of  a  windmill.  These  gages  are  limit 
gages,  and  the  principle  is  simply  that  one  wing  will  pass 
by  the  work  while  the  other  wing  will  not.  Fig.  7  shows,  in 
diagrammatical  form,  a  simple  case  where  a  gage  of  this 
kind  would  be  applied.  The  part  A  is  to  be  gaged,  and  the 
length  marked  "finish"  is  the  distance  that  is  required  to  be 
within x  certain  limits.  It  is  evident  that  it  is  not  con- 
venient to  apply  a  snap  gage  to  a  piece  of  this  shape;  hence, 
a  gage  having  a  swinging  member  B  is  used.  One  end  of 
this  member  will  pass  by  the  work  at  C,  while  the  other 
end  will  not.  In  this  way  the  work  can  be  very  rapidly 
and  accurately  gaged.  Fig.  9  shows  a  practical  application 
of  this  type  of  gage.     Here  the  swinging  member  does  not 


Functional  Gages  or  Dummy 
Mechanisms 

Figs.  12  and  13  show  an  in- 
teresting example  of  what  is 
known  as  a  functional  gage 
or  dummy  mechanism.  Fig.  12 
shows  the  dummy  mechanism 
opened,  while  Fig.  13  shows 
it  closed.  The  device  is  a  dupli- 
cate of  the  breech  mechanism 
of  a  large  gun,  and  is  used  for 
inrry  |  gaging  the  various  parts  of 
the  breech  mechanism.  When 
used  as  a  gage,  the  component 
parts  are  removed  from  the  dummy  mechanism  and  the 
actual  parts  to  be  gaged  are  substituted.  It  is  evident  that 
if  the  working  parts  substituted  fit  in  the  dummy  mechanism 
properly  they  will  be  satisfactory  and  can  be  used  in  the 
interchangeable  assembly  of  guns.  The  dummy  mechanism, 
or  functional  gage,  as  it  is  also  called,  must  of  course  be 
made  very  carefully  to  extremely  close  limits,  and  should 
preferably  be  made  to  maximum  metal  dimensions  through- 
out. This  latter  requirement  is  preferably  for  a  functional 
gage,  as  it  will  absolutely  assure  that  any  part  that  will 
work  or  enter  the  dummy  mechanism  will  also  function 
properly    when    assembled    in    the    finished    gun.      For    large 


Fig.  9.     A  Simple  Example  of  Windmill  Gage 
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Fig.    10.     Gaging  Fixture,   the  Design  of  which   is  shown   in  Fig.   8 

pieces  of  work  where  ordinary  gages  would  be  heavy  and 
cumbersome,  the  functional  gages  offer  a  satisfactory  means 
of  gaging;  and  in  addition,  it  is  considered  very  valuable 
because  of  the  assurance  it  gives  that  the  parts  can  be  prop- 
erly assembled.  The  instances  where  functional  gages  can 
be  applied  are  numerous.  Sometimes,  of  course,  slight 
changes  from  the  actual  design  of  the  mechanism  itself  may 
be  required  in  order  to  simplify  the  methods  by  which  the 
work  to  be  tested  in  the  gage  may  be  inserted  or  removed. 
On  the  whole,  however,  the  functional  gage  should  be  a  du- 
plicate of  the  actual  mechanism  at  least  in  so  far  as  the 
design  of  those  component  parts  that  are  required  to  fit  each 
other  is  concerned. 

This  article  completes  the  series  begun  in  October  Ma- 
chinery on  the  development  of  gaging  systems  and  on  the 
design  of  various  types  of  gages. 

*     *     * 
TESTING  AUTOMOBILE  SPRINGS 

In  a  paper  read  before  the  Steel  Treating  Research  Society, 
Detroit,  Mich.,  on  the  heat-treatment  of  automobile  springs, 
M.  E.  Hendrickson  of  the  Mather  Spring  Co.,  Toledo,  Ohio, 
states  that  spring  steels  may  be  tested  by  the  same  methods 
that  are  used  in  the  testing  of  other  steels,  but  the  tensile 
test  is  not  always  satisfactory  since  it  is  difficult  to  obtain 
pure  tension  without  bending  in  the  thin  plate  specimens, 
as  the  sections  are  never  thick  enough  to  be  machined  to 
the  standard  ^-inch  test  specimen.  However,  a  transverse 
test  has  been  developed  which  gives  very  satisfactory  results 
in   determining  the  elastic  limit.     This  may  be   performed 


Fig.   11.     Wing  Gage  used  in  Conjunction  with  Snap  Gages 

in  the  Brinell  machine  by  mounting  on  the  anvil  a  suitable 
cross-piece  with  V-supports  about  10  inches  apart.  The  load 
required  to  cause  a  permanent  set  may  then  be  determined 
and  the  stress  due  to  such  load  calculated  by  the  regular 
beam  formulas. 

Another  means  of  transverse  testing  may  be  developed 
from  the  principle  that  the  modulus  of  elasticity  of  steels  is 
practically  constant  or  varies  only  from  28,000,000  pounds 
to  30,000,000  pounds  per  square  irich.  Therefore  it  is  evident 
that  the  stress  in  a  bar  is  proportionate  to  its  deflection, 
and  if  a  suitable  apparatus  be  made  for  giving  predetermined 
deflections  gradually  increasing  them  until  permanent  set 
occurs,  it  is  possible  to  obtain  a  close  approximation  of  the 
elastic  limit.  For  example,  suppose  that  steel  %  inch  thick, 
placed  on  V-blocks  10  inches  apart,  deflects  0.403  inch  just 
before  taking  permanent  set  and  at  the  next  trial  with  0.024 
inch  more  deflection  it  does  take  permanent  set;  the  stress 
in  the  first  case,  assuming  the  modulus  of  elasticity  to  be 
29,000,000  pounds  per  square  inch,  is  190,000  pounds  per 
square  inch;   and  in  the  second  case  it  is 

0.427 

X    190,000  =  200,000  pounds,  approximately 

0.403 

It  is  evident  that  the  transverse  elastic  limit  or  yield 
point  is  somewhere  between  these  two  stresses,  and  the  in- 
crements of  deflection  may  be  made  as  small  as  desired.  An 
electrical  contact  point  may  be  adjusted  so  that  when  the 
material  settles,  the  circuit  will  not  be  completed,  which 
will  cause  a  light  to  go  out,  thus  indicating  that  the  elastic 
limit  has  been  exceeded. 


Fig.   12.     Functional  Gage  for  Breech  Mechanism  of  a  Large   Gun 


Fig.   13.     Breech  Mechanism   Dummy  Gage,    shown  in   Fig.    12,   Closed 
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THE  boring  and  reaming  tools 
used  by  different  manufacturers 
for  roughing  and  finishing  the 
cylinders  of  automobile  engines  and 
other  comparatively  small  cylinders 
differ  considerably  both  in  regard  to 
their  design  and  in  the  method  of  ap- 
plying the  tools.  The  variations  in 
practice  are  due,  in  part,  to  the  fact 
that  some  manufacturers  prefer  to  fin- 
ish the  cylinder  bores  by  a  cutting  or 
reaming  tool,  whereas  others  prefer 
to  obtain  the  final  finish  by  grinding. 
Aside  from  the  type  or  design  of  tool 
used,  the  practice  varies  in  the  num- 
ber of  cuts  which  are  considered  nec- 
essary either  for  completely  finishing 
cylinder  bores  or  for  machining  them 
close  enough  to  the  required  size  for 

a  final  grinding  operation.  As  the  results  obtained  in  con- 
nection with  boring  and  reaming  practice  may  depend  largely 
upon  the  cutting  tools  used,  various  designs  which  have  been 
employed  successfully  will  be  described. 

In  referring  to  the  designs  illustrated,  it  will  be  noted 
that  they  differ  principally  in  regard  to  the  number  of  cut- 
ting blades,  the  position  of  the  blades  and  the  method  of 
holding  and  adjusting  them.  The  number  of  blades  on  tools 
of  this  class  ordinarily  varies  from  two  to  eight,  although 
some  finishing  reamers  have  twelve  blades.  In  some  plants 
two-bladed  tools  are  used  for  both  roughing  and  finishing, 
whereas  in  others  a  finishing  reamer  having  at  least  from 
four  to  six  blades  is  considered  preferable  for  both  roughing 
and  finishing  cuts.  The  finishing  reamer  usually  has  a  float- 
ing movement,  although  some  manufacturers  contend  that 
better  results  are  obtained  by  using  a  rigid  or  fixed  tool  for 
both  the  roughing  and  finishing  cuts.  The  different  types 
of  tools  to  be  described  will  serve  to  illustrate  some  of  the 
more  important  variations  in  practice  as  applied  to  boring 
and  reaming  tools  for  cylinder  work,  especially  in  auto- 
mobile factories. 

Six-blade  Cutter-heads  for  Rougb-borine:  Cylinders 

The  cylinder  bores  of  Cadillac  motors  are  finished  by  bor- 
ing, reaming,  and  grinding.     The  rough  cylinders  are  cored 


Types  and  Designs  of  Cutter-heads 
and  Reamers  Used  for  Rough- 
boring  and  Reaming  Small  Engine 
Cylinders — By  Franklin  D.  Jones 


to  2%  inches  in  diameter,  and  the  final 
size  is  3%  inches.  The  rough-boring 
tool  shown  in  Fig.  1  enlarges  the  bore 
to  about  3  1/32  inches.  This  roughing 
cut  is  followed  by  two  light  semi-fln- 
ishing  cuts,  and  then  the  bore  is  fin- 
ished by  grinding.  The  roughing  cutter 
has  six  blades  which  are  set  at  an 
angle  of  10  degrees  with  the  axis  and 
at  an  angle  of  3  degrees  from  a  radial 
position,  to  provide  rake.  The  cutter 
blades  are,  of  course,  of  high-speed 
steel,  and  the  body,  of  0.40  per  cent 
carbon  steel,  packhardened. 

The  method  of  holding  the  cutter 
blades  in  position  differs  somewhat 
from  the  usual  arrangement.  There 
are  1/16-inch  slots  in  the  body  of  the 
tool  between  the  blades  or  cutter  slots, 
and  taper  pins  are  used  to  hold  each  cutter  firmly  in  place. 
This  construction  is  considered  better  than  using  a  flattened 
taper  pin  which  bears  directly  against  the  side  of  the  cutter. 
With  the  method  illustrated  in  Fig.  1,  each  cutter  blade  has 
a  full  bearing  on  both  sides  and  is  held  more  securely  than 
when  one  side  bears  against  a  pin.  The  end  of  the  cutter 
body  is  bored  out  to  a  diameter  of  1%  inch  and  to  a  depth 
of  1  inch  to  secure  greater  flexibility  for  the  sections  which 
are  expanded  by  the  taper  pins.  A  tool-steel  block  A  is  in- 
serted in  this  hole  to  provide  a  backing  or  support  for  the 
cutter  blades.  This  block  is  held  in  position  by  a  %-inch 
fillister-head  screw.  The  cutter  blades  have  a  land  1/32  inch 
wide. 

The  tongue  at  the  base  of  the  shank  for  driving  the  cutter 
has  radial  driving  surfaces  at  B  and  C.  The  object  of  locat- 
ing the  driving  surfaces  in  a  radial  position  is  to  change  the 
direction  of  the  thrust  on  the  slotted  end  of  the  machine 
spindle.  When  the  driving  faces  are  radial,  there  is  less 
tendency  for  the  slotted  end  of  the  spindle  (which  receives 
the  tongue)  to  spread  when  subjected  to  heavy  stresses,  be- 
cause the  thrust  is  more  nearly  in  line  with  the  solid  section 
of  the  spindle.  The  semi-finishing  cutters  are  practically 
the  same  as  the  type  used  for  roughing,  except  that  the 
blades  are  held  parallel  with  the  axis  instead  of  being  in- 
clined. 
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Fig.   1.     Six-blade   Rough-boring-  Cutter  having  Radial  Type   of   Driving  Tongue 
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The  Continental  Motors  Corporation,  Detroit,  kflch.,  uses 
three  boring  or  reaming  tools,  bul  the  cylinders  are  Qnallj 
finished  by  grinding,  as  this  is  considered  the  only  prac 
ticable  method  of  securing  the  desired  accuracy  In  quantity 
production,  The  tool  Illustrated  In  Fig.  -  is  used  for  the 
first  ;uui  Becond  rough-boring  operations.  There  are  six 
blades  or  cutterB,  and  these  are  Located  at  an  angle  <>r  it) 
degrees  to  give  the  required  rake.  The  finishing  reamer 
which  follows  Hie  two  roughing  cuts  leaves  the  bore  from 
0.006  to  0.008  inch  under  size  tor  grinding.    These  tools  are 

provided   with  B  tongue   1%    inch   wide  just   hack  of  the  eulter 

body,  which  engages  a  slot  in  the  machine  Bplndle  and  pro- 
vides a  positive  drive.  The  eutters  are  held  in  place  by  pins 
Battened  on  one  side  to  an  angle  of  3  degrees. 

Six-blade  Tool  Followed  by  Two-blade  Type  to 
Straighten  Bore 

Two  designs  of  cylinder  reamers  used  by  the  Rutenber 
Motor  Co.,  Marion.  Ind.,  are  shown  in  Fig.  4.  The  cylinders 
are  first  rough-bored  with  a 
six-blade  tool  of  the  type 
shown  at  A.  This  tool  is  fol- 
lowed by  the  two-blade  de- 
sign illustrated  at  B,  and 
then  another  six-blade  tool  is 
used  and  the  cylinders  are 
finally  finished  by  grinding. 
The  object  of  using  the  two- 
blade  tool  is  to  straighten  the 
bore.  If  the  tool  used  for  the 
first  roughing  cut  is  deflected 
laterally  owing  to  unequal 
distribution  of  the  metal  in 
the  cored  hole,  it  is  claimed 
that  the  two-blade  tool  will 
straighten  the  bore,  because 
it  is  less  likely  to  be  deflected 
and  tends  to  finish  the  bore 
more  nearly  in  alignment 
with  the  machine  spindle.  The 
six-blade  tool  is  then  used 
prior  to  grinding,  the  claim 
being  that  it  finishes  the  hole 
more  smoothly  than  a  two- 
blade  tool  and  also  produces 
a  perfectly  round  hole,  thus 
making  it  possible  to  finish 
the  bore  close  to  the  grind- 
ing size.  The  blades  of  the  tools  illustrated  in  Fig.  4  are 
set  at  an  angle  of  7  degrees,  and  they  are  held  in  position 
by  5/16-inch  pins  flattened  on  the  side.  The  bottoms  of  the 
slots  for  the  blades  are  milled  to  an  angle  of  3  degrees  to 
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Fig.    3. 


Fig.    4. 


(A)    Six-t>lade   Roughing   Cutter.      (B)    Two-blade   Tool   which 
foUows  the  Roughing  Cutter  to  straighten  the  Bore 


Fig.    2.      Anothur   Design    of   Six-blado   Roughing    Cutter 

provide  for  radial  adjustment.  The  diameter  of  the  first 
-roughing  tool  is  3  inches.  The  hole  is  then  enlarged  to  3.070 
inches  by  the  two-blade  tool,  after  which  it  is  further  en- 
larged to  3.114  inches  by  the  final  boring  tool,  the  last  opera- 
tion bringing  it  to  within  0.011  inch  of  the  finished  size,  which 
is  3.125  inches. 

Four-blade  Rougher  Followed 
by  Eight-blade  Reamer 
The  types  of  tools  used  by 
the  White  Co.,  Cleveland, 
Ohio,  for  machining  cylinder 
bores  prior  to  grinding  are 
illustrated  in  Fig.  3.  For 
rough-boring,  the  four-blade 
boring  tool  seen  in  the  up- 
per part  of  the  illustration  is 
used.  After  a  number  of  cyl- 
inders have  been  bored,  the 
first  roughing  cutters  are  re- 
placed by  eight-blade  reamers 
of  the  design  shown  in  the 
lower  part  of  the  illustration. 
The  cylinders  are  then  ream- 
ed on  the  same  machine  prior 
to  grinding. 

Six-blade  Roughing  Tool  Follow- 
ed by  Bight-blade  Reamer 

At  the  plant  of  the  R  e  o 
Motor  Car  Co.,  Lansing, 
Mich.,  the  cylinders  are  rough- 
bored  and  reamed  and  are 
then  finished  by  grinding.  The 
first  rough-boring  tool  is  fol- 
lowed by  a  second  roughing 
tool  and  then  a  light  cut  is 
taken  by  a  third  tool  prior  to  grinding.  The  tool  used  for 
the  first  rough-boring  operation  is  shown  at  A,  Fig.  5.  This 
tool  has  six  high-speed  steel  blades,  and  each  blade  is  held 
in  place  by  three  machine  screws,  the  heads  of  which  engage 
shoulders  formed  on  the  side  of  the  blade.  The  cutter-head 
is  mounted  upon  an  extension  of  the  arbor,  and  is  held  in 
place  by  a  washer  and  countersunk  screw.  A  %-inch  slot  on 
each  side  of  the  cutter-head  at  the  rear  engages  a  key.  These 
two  keys  are  fitted  to  %-inch  slots  in  the  arbor  flange,  and 
each  key  is  held  in  place  by  two  screws.  The  keys  project 
beyond  the  flange  far  enough  to  form  a  tongue  for  engaging 
a  cross-slot  in  the  machine  spindle.  The  shank  of  the  arbor 
is  a  No.  5  Morse  taper.  The  tool  used  for  the  second  rough- 
ing cut  is  practically  the  same  as  the  one  just  described, 
except  that  it  is  a  little  larger  in  diameter.  The  eight-blade 
tool  B  finally  used  before  grinding  is  also  similar  in  con- 
struction to  the  other  tools  as  far  as  the  method  of  holding 
the  cutter  blades  and  arrangement  of  the  driving  keys  is 
concerned.  This  tool,  which  is  used  for  the  final  reaming 
operation,  is  held  rigidly  to  the  arbor  instead  of  giving  it  a 
slight  floating  movement,  which  is  commonly  done  with 
reamers  used  to  finish  cylinder  bores  without  a  grinding 
operation.  Tool  A  rough-bores  the  cylinder  to  4.658  inches; 
the  second  rough-boring  tool  enlarges  the  bore  to  about  4.708 
inches;  and  the  third  tool  removes  0.030  inch,  leaving  the 
bore  approximately  4.738  inches  or  within  0.012  inch  of  the 
required  size. 


Four-blade  Rougher  and  Eight-blade   Reamer   for   machining 
Cylinders   before   grinding 
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Fig.    5. 


(A)    Roughing   Cutter.      (B)    Eight-blade   Tool    used   before 
Grinding   Operation 


Adjustable  Rough-boring-  Tool  and  Floating-  Finishing- 
Re  arner 

Cylinder  boring  and  reaming  tools  which  have  proved  very 
successful  as  applied  to  the  cylinders  of  motors  for  one  of 


Two  semi-finishing  cuts  are  next  taken  on  a  twelve-spindle 
Beaman  &  Smith  machine  of  the  same  type  as  Is  illustrated 
in  Fig.  6  of  the  article  entitled  "Cylinder  Boring  and  Ream- 
ing," published  In  the  January  number  of  Machi.nkky.  This 
machine  is  equipped  with  tools  of  the  type  shown  at  B,  Fig. 
6.  The  bore  is  first  enlarged  from  3%  inches  to  3  3/16  inches 
with  one  group  of  spindles.  Then  the  work-table  is  revolved 
to  locate  the  casting  under  the  second  group  of  spindles, 
after  which  a  third  cut  is  taken,  which  increases  the  size  to 
3.240  inches.  The  tool  used  for  the  second  and  third  cuts, 
like  the  first  roughing  tool,  is  adjustable  for  size.  The 
adjustment  is  obtained  by  loosening  the  blades  and  turning 
the  threaded  collars  at  the  rear.  The  collar  adjacent  to  the 
blade  has  a  30-degree  taper  to  correspond  with  the  blade 
ends,  and  the  slots  in  the  body  of  the  cutter  have  an  in- 
clination of  7  degrees,  which  provides  the  necessary  radial 
adjustment.  The  blades  are  clamped  by  screws  and  hardened 
bushings  flattened  on  one  side  to  an  angle  of  3  degrees. 

The  finishing  reamer,  which  enlarges  the  bore  to  3.250 
inches  is  shown  at  C,  Fig.  6.  This  tool  has  eight  high-speed 
steel  blades  which  are  held  in  place  by  pins  having  tapering 
flat  sides.  The  cutter-head  is  mounted  on  an  extension  d 
of  the  reamer-bar,  and  it  is  driven  by  an  intermediate  plate 
e  having  tongues  on  each  side  located  at  right  angles  to  each 
other  like  an  Oldham  coupling.  The  bore  of  the  cutter-head 
is  1  inch  and  the  diameter  of  the  extension  d  is  0.995  inch, 
so  that  the  cutter-head  is  free  to  float  laterally  0.005  inch 
at  this  point.  This  universal  floating  movement  is  made 
possible  by  the  Oldham  coupling  type-  of  drive.    The  reamer- 
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Fig.  6.     (A)   Adjustable  Roughing  Tool.     (B)   Tool  for 

the  comparatively  expensive  automobiles  are  shown  in  Fig. 
6.  With  this  tool  equipment  it  is  claimed  that  cylinders 
can  be  reamed  to  within  0.00025  inch  of  being  straight  and 
round,  and  that  the  production,  as  compared  with  grinding, 
is  in  the  ratio  of  4  to  1.  The  first  roughing  tool  used  is 
shown  at  A.  This  tool  is  used  on  a  horizontal  Beaman  & 
Smith  four-spindle  machine,  and  the  holes  are  rough-bored 
to  3%  inches  in  diameter.  The  four  high-speed  steel  cutters 
are  made  of  %-inch  square  stock  and  are  held  at  an  angle 
of  45  degrees.  They  are  adjusted  for  varying  the  diameter 
by  means  of  a  central  plug  which  is  screwed  in  or  out,  thus 
changing  the  position  of  the  conical  seat  against  which  the 
ends  of  the  cutters  bear.  The  clamping  screws  for  holding 
the  cutters  in  position  are  clearly  shown  in  the  illustration. 
This  tool  has  a  No.  5  Morse  taper  shank  which  enters  a 
socket  or  holder  having  at  the  opposite  end  a  flange  which 
is  bolted  to  the  machine  spindle.  The  holder  is  equipped 
with  two  cutters  which  serve  to  chamfer  the  crank  end  of 
the  cylinder  so  that  the  piston  packing  rings  will  enter  more 
readily.  These  cutters  are  attached  to  the  holder  in  such  a 
position  that  they  come  into  action  when  the  rough-boring 
tool  has  reached  the  end  of  its  cut. 


Semi-finishing   Cuts.      (C)    Floating   Finishing   Reamer 

bar  also  has  a  floating  connection  to  the  shank.  The  exten- 
sion /  on  the  shank  is  ground  to  a  radius  of  3%  inches,  and 
the  connecting  pin  passes  through  a  hole  which  fits  the  pin 
only   at   the   center   as   the   illustration   shows.  This   final 


Fig.   7.     Adjustable   Cutter-heads  of  Rigid  and   Floating   Type* 
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reaming  operation  is  done  on 
a  vertical  slngle-epindle  ma 
ohlne,  which  is  ooneldered 
■uperior  to  a  multiple  spindle 

type  for  this  particular  opera 

tion.  The  teed  for  reaming  is 
0.016  Inch  per  revolution,  and 
the  speed,  26  revolutions  per 
minute,  which  is  equivalent 
to  a  peripheral  speed  of  22 
feet  per  minute.  The  blades 
of  the  finishing  reamer  are 
inclined  10  degrees  relative 
to  the  axis  in  such  a  way  as 
to  form  a  left-hand  spiral. 
The  reamer  was  made  in  this 
way  to  prevent  chattering 
and  to  secure  smoother 
reamed  surfaces. 

Adjustable  Cutter-heads  of  Rigid 
and  Floating:  Types 

The  roughing  and  finishing 
cutter-heads  shown  in  Fig.  7 
are  designed  to  bore  cylinders 
varying  from  6  to  7  inches  in 
diameter.  Each  tool  has  four 
cutters  which  are  held  in 
place  by  set-screws  B  and 
also  by  collars  A.  These  col- 
lars are  threaded  to  the  body 
of  the  tool  and  provide  means 
of  adjustment  as  well  as  a 
firm  backing  for  the  cutters. 
The  tool  shown  in  the  upper 
part  of  the  illustration  is 
used  for  roughing  and  is  a 
rigid  design,  whereas  the 
lower  tool  is  used  for  finish- 
ing and  has  a  floating  con- 
nection between  the  shank 
and  the  cutter  body.  The  ar- 
rangement of  this  floating 
connection    is   clearly   shown 
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Fig.    8.      (A)    First  Houghing  Cutter.      (B)    Single-point   Tool  which 
follows  Roughing   Cutter.      (C)   Eight-blade  Finishing  Reamer 


minus  0.002  inch.  This  tool 
Is  held  at  one  side  of  the 
tool-head,  as  shown  by  the 
end  view,  and  the  tool  slot 
has  an  Inclination  of  16  de- 
crees. The  single-point  tool 
is  followed  by  a  second  rough- 
ing reamer,  which  is  practi- 
cally the  same  as  the  design 
shown  at  A,  except  that  the 
diameter  across  the  blades  Is 
3.863  inches,  plus  or  minus 
0.001  inch.  The  finishing 
reamer  G  has  eight  blades 
and  a  diameter  of  3.876 
inches,  plus  0.000  minus  0.001 
inch. 

The  three  reamers  referred 
to  and  the  single-point  tool- 
head  are  all  interchangeable 
with  the  same  size  arbor.  The 
construction  of  this  arbor  is 
shown  in  Fig.  9.  The  rear 
end  of  each  tool-head  is 
threaded  to  fit  a  collar  A 
which  always  remains  on  the 
arbor.  The  collar  is  knurled 
on  the  outside,  and  serves  to 
draw  the  cutter-head  back  to 
the  shoulder  on  the  arbor. 
Two  keys  which  project  be- 
yond the  arbor  shoulder  en- 
gage slots  cut  across  the  rear 
side  of  the  cutter-head  and 
provide  a  positive  drive.  The 
arbor  itself  has  a  tongue  B 
formed  on  each  side  to  en- 
gage a  cross-slot  in  the  ma- 
chine  spindle. 

Machining    Operations    at    the 
End  or  Head  of  the  Cylinder 


by    the   two    sectional    views. 

Use  of  a  Single-point  Tool  in  Connection  with  Reamers 

A  single-point  boring  tool  is  used  for  rough-straightening 
the  cylinder  bores  before  reaming,  at  the  plant  of  the  Wilcox 
Motor  &  Mfg.  Co.,  Saginaw,  Mich.  The  order  of  operations 
is  as  follows:  First  operation,  rough  -boring  with  a  four- 
blade  tool;  second  operation,  rough-straightening  the  bore 
with  a  single-point  tool;  third  operation,  rough-reaming  with 
a  four-blade  tool;  fourth  operation,  finish-reaming  with  an 
eight-blade  reamer.  The  first  rough-boring  tool  or  "reamer" 
is  illustrated  at  A,  Fig.  8.  The  diameter  of  this  reamer  is 
3.800  inches,  plus  or  minus  0.002  inch.  The  cutters  are  held 
in  place  by  5/16-inch  carburized  and  hardened  pins  flattened 
on  one  side  to  an  angle  of  3  degrees.  The  cylinder  bore  is 
enlarged  by  the  single-point  tool  B  to  3.840  inches,  plus  or 


The  compression  ends  or 
heads  of  cylinders  for  motors  of  the  type  used  on  automo- 
biles, motor  boats,  etc.,  may  or  may  not  be  machined,  the 
practice  varying  in  different  plants  and  depending  some- 
what upon  the  design  of  the  cylinder.  Some  manufacturers 
finish  the  entire  surface  of  the  head  end  to  obtain  cylinders 
of  uniform  depth  and  a  uniform  compression  in  each  cylinder 
when  the  motor  is  in  operation.  Other  manufacturers  allow 
these  end  surfaces  to  remain  rough,  and  adopt  other  means 
of  obtaining  a  uniform  depth  in  each  casting.  In  one  large 
automobile  plant,  the  rough  unbored  castings  are  set  on  the 
horizontal  milling  machine  (which  mills  the  crankcase  ends 
and  other  flat  exterior  surfaces)  with  reference  to  the  head 
or  compression  ends  of  the  cylinders.  The  castings  are  so 
located  that  the  head  ends  are  parallel  with  the  table;  hence 
each  cylinder  bore  is  practically  the  same  depth  as  measured 
from  the  finished  surface  at  the  crankcase  end. 


i him  in  1 1 1  / 
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Fig.  9.     Arbor  used  in  Connection  with  Interchangeable  Cutter-heads  shown  in  Fig.   8 
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Some  cylinders  are  slightly  counter- 
bored  at  the  inner  end,  and  if  this  end 
is  closed,  it  is  possible  to  employ  some 
form  of  expanding  counterboring  tool. 
An  under-cutting  tool  of  this  type, 
which  is  used  at  the  Peerless  Motor 
Car  Co.'s  plant  for  counterboring  the 
cylinders,  is  shown  in  Fig.  10.  The  tool 
A  is  attached  to  a  holder  B  which  is 
pivoted  at  C.  An  angular  slot  at  the 
end  of  the  holder  engages  a  pin  attached 
to  a  central  bar  D.     At  the  upper  end 


iloi 


Fig.    10.     Under-cutting  Tool  used  for  counterboring  Cylinders 


of  this  bar  is  a  cross-pin  which  passes  through  an  elongated 
slot  in  the  body  of  the  tool  and  enters  holes  in  collar  E. 
Any  upward  movement  of  this  collar  relative  to  the  body 
of  the  tool  forces  the  cutter  outward,  and  vice  versa.  The 
collar  is  formed  of  two  sections  which  are  screwed  together, 
and  by  adjusting  the  outer  part,  the  point  at  which  the  tool 
begins  to  operate  can  be  varied.  The  tool  or  cutter  A  is 
forced  out  to  the  working  position  when  surface  F  of  the 
collar  comes  into  contact  with  the  end  of  the  cylinder. 


McCrosky  Adjustable  Cylinder 
Reamer 

The  reamer  illustrated  in 
Fig.  12,  which  is  adapted  for 
finishing  cylinders,  has  six 
high-speed  steel  blades  which 
are  adjustable  and  are  locked 
in  position  by  drill-rod  keys 
in  conjunction  with  nickel 
steel  clamping  screws.  Each 
blade  has  a  drill-rod  key  em- 
bedded partly  in  it  and  partly 
in  the  reamer  body,  as  shown 
by  the  end  view,  Fig.  13.  The 
head  of  the  clamping  screw 
draws  the  key  tightly  against 
the  blade  with  both  a  down- 
ward and  lateral  thrust.  The 
blades  are  tapering  along  the 
lower  edge,  and  the  slots  in 
the  reamer  body  incline  at  a 
corresponding  angle;  conse- 
quently, when  the  blades  are 
adjusted  in  a  lengthwise  di- 
rection, by  turning  the  thread- 
ed sleeves  at  the  rear,  the 
diameter  is  varied.  These  Fie'  "'  c^**r  Borine  Machine 
blades  are  adjusted  forward  to  increase  the  reamer  diameter, 
so  that  they  always  project  beyond  the  end  and  the  reamer 
never  loses  its  bottoming  feature.  This  reamer  is  made  by 
the  McCrosky  Reamer  Co.,  Meadville,  Pa.  The  six-spindle 
cylinder  boring  machine  shown  in  Fig.  11  is  equipped  with 
another  design  of  adjustable  reamer  suitable  for  cylinder 
work.  This  type  has  a  threaded  collar  at  the  rear  end  of 
the  blades  and  another  collar  recessed  into  the  front  end, 
and  the  adjustment  is  made  by  loosening  the  rear  collar, 
moving  the  blades  along  the  inclined  slots  and  then  tight- 
ening the  internal  front  collar. 


Fig.   12.     Adjustable  Cylinder  Reamer 


Fig.    13.      End    View   of   Reamer 


National-Cleveland  Adjustable  Cylinder  Reamers 
The  cylinder   reamers  illustrated   in  Figs.    15  and   16  are 
designed  for  roughing  and  finishing  cylinders  without  grind- 
ing.    The  manufacturer — the  National  Tool  Co.,  Cleveland, 
Ohio — recommends  the  use  of  two  roughing  reamers  and  one 
floating    finishing    reamer.      The    second    roughing    reamer 
should  remove  about  0.060  inch  stock,  and  the  floating  fin- 
ishing reamer,  0.010  inch.     The  construction  of  the  roughing 
reamer,  Fig.  15,  is  practically  the  same  as  that  of  the  finish- 
ing reamer,  except  that  it  is 
not    arranged    for    a    floating 
action.      The    floating    finish- 
ing reamer,  as  well  as  the  one 
used  for  roughing,  has  eight 
high-speed    steel    cutting 
blades.    Each  blade  is  held  by 
a  locking  screw,   and   in   the 
center  of  the  reamer  there  is 
a  double  cone  adjusting  plug 
which    serves    to    adjust    the 
blades  radially.     This  adjust- 
ment is  obtained  by  turning 
the     plug     with     a     spanner 
wrench,  thus   forcing  the   ra- 
dial pins  and  the  blades  out- 
ward when  this  is  necessary 
to  compensate  for  wear.    The 
floating    connection    between 
the    shank    of    the    finishing 
reamer,  Fig.  16,  and  the  ream- 
er body  consists  of  a  ball  re- 
tainer having  four  slots  spac- 
ed 90  degrees  apart.     Two  of 
these     slots     engage     driving 
pins  in  the  cutter  body,  and 
the  other  two  engage  pins  in 

equipped   with  Adjustable   Reamer.  tQe     snank      Qr     driviQg     end 

This  construction  allows  the  cutter -head  to  float  in  any  direc- 
tion, so  that  it  will  follow  the  cylinder  bore  even  though 
the  latter  is  not  in  perfect  alignment  with  the  machine 
spindle.  The  ball  retainer  is  enclosed  by  the  shell  which 
screws  onto  the  cutter  body. 

Martell  Floating  Parallel  Reamer  for  Cylinders 

The  Martell  floating  parallel  reamer  made  by  the  Taft- 
Peirce  Mfg.  Co.,  Woonsocket,  R.  I.,  is  adapted  for  reaming 
cylinders  and  similar  parts,  and  is  designed  to  provide  a 
free  motion  or  floating  movement  at  right  angles  to  the  axis 
of  the  spindle  but  to  prevent  any  angular  devi- 
ation from  the  axis.  This  reamer  has  a  posi- 
tive drive  which  is  so  arranged  that  there  is  a 
free  radial  or  lateral  movement.  The  construc- 
tion and  the  general  arrangement  of  the  parts 
will  be  apparent  by  referring  to  Figs.  14  and  17. 
The  floating  movement  is  derived  from  a  three- 
part  coupling.  One  section  is  held  by  screws 
to  the  reamer  shank  and  another  part  is  se- 
cured in  the  same  way  to  the  reamer  body,  and 
there  is  an  intermediate  member,  which  serves 
to  form  two  ball  races  at  right  angles  to  each 
other.  These  races  are  on  opposite  sides  of  the 
intermediate  part  and  each  contains  two  balls, 
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which  reduce  friction  to  a 
minimum.  The  driving  Bange 
of  that  pari  of  the  coupling 
attached  to  the  shank  is  pro 

Tided  With  I  wo  sector  shaped 
project  ions, and  the  driven  end 
of  the  coupling  ia  of  similar 
form.  The  sector  shaped  pro 
jections  on  the  intermediate 
memher    mesh    with    the    sec 


l'ii:.    11       Roamer  dosiKnod   to 
or  at  Bight 


float   in   a   Latoral   Direction   only, 
Angles  to  Axis 


uperlor  to  I  lie  straight-fluted 
design.  The  blades  of  these 
reamers  are  held  In  grooves 
formed  in  the  reamer  body, 
thus  securing  the  rigidity  of 
a  solid  reamer  and  Ihe  ad- 
vantage of  an  adjustable  type. 
The  blades  are  adjusted  by 
inserting  beneath  them  thin 
pieces  of  paper  or  tin  foil.    A 


tors  of  the  coupling  flanges,  and  the  halls  are  Inserted  in 
Intervening  spaces.  A  cross  section  on  line  A-A,  Fig.  17,  is 
shown  in  Fig.  IS.  This  sectional  view  illustrates  the  sector- 
shaped  projections  referred  to,  and  shows  the  two  driving 
balls  on  one  side  of  the  intermediate  member.  The  two 
balls  on  the  opposite  side  are  arranged  in  the  same  way, 
except  th»t  the  ball  race  is  at  right  angles  to  the  one  illus- 
trated. The  end  thrust  necessary  to  keep  the  ball  surfaces 
in  close  contact  and  prevent  any  angular  floating  movement 
is  provided  by  a  ball  thrust  bearing  on  the  forward  end  of 
the  reamer,  as  shown  in  Pig.  17.  This  reamer  has  been 
called  a  "floating  parallel"  type  because  it  is  designed  to 
ream  a  hole  that  is  parallel  with  the  axis  of  the  machine 
spindle  even  though  the  bore  prior  to  reaming  may  incline 
somewhat.  To  test  the  effectiveness  of  the  parallel  floating 
movement,    a    cast-iron    cylinder    was   reamed   on   a   drilling 


hard  surfaced  insoluble  paper,  about  0.001  inch  thick,  is 
recommended.  Tin  foil,  which  can  be  obtained  as  thin  as 
0.0005  inch,  is  used  for  finer  adjustments.  The  adjusting 
strips  may  be  inserted  at  the  ends  only,  or  the  screws  and 
blade  may  be  removed  and  the  strip  placed  under  the  full 
length  of  the  blade.  The  spiral  reamer  has  straight  slots 
for  the  blades,  the  same  as  the  straight-fluted  type,  but  the 
spiral  cutting  edge  is  milled  on  the  blade,  each  blade  having 
one  cutting  edge.  If  the  reamer  does  not  become  dull,  this 
underlaying  of  the  blades  may  be  repeated  more  than  once, 
but  if  dulling  occurs,  regrinding  is  necessary.  The  paper  or 
tin-foil  underlay  is  replaced  for  grinding  with  a  metal  strip 
thick  enough  to  expand  the  reamer  sufficiently  to  grind  it  to 
the  desired  size.  It  is  recommended  that  the  reamer  be 
ground  0.0005  inch  over  size  and  slightly  large  in  front,  the 
taper  not  exceeding  0.00025  inch  to  each  inch  of  length.    The 


Fig.   15.      Cylinder  Reamer  of  Rigid  Type 

machine  with  a  ball  bearing  floating  reamer.  After  meas- 
urements showed  that  the  bore  was  true,  the  cylinder  cast- 
ing was  tilted  slightly  by  placing  a  0.010-inch  liner  under 
one  side.  The  cylinder  was  then  reamed  again,  and  not- 
withstanding the  fact  that  there  was  a  heavy  cut  on  one 
side  and  a  light  cut  on  the  other,  the  bore  was  found  to  be 
true  and  in  alignment  with  the  machine  spindle. 

Gisholt  Shell  Reamers  of  Straight  and  Spiral  Types 
The  straight-fluted  shell  reamer,  Fig.  19,  is  adapted  for 
reaming  cast-iron  cylinders.  The  right-hand  spiral  reamer, 
Fig.  20,  is  also  satisfactory  for  cast  iron  but  is  especially 
suitable  for  steel.  These  reamers  are  made  by  the  Gisholt 
Machine  Co.,  Madison,  Wis.  When  using  a  reamer  having 
spiral  or  helical  blades,  the  chips  work  out  along  the  teeth 
more  readily  than  when  *the  teeth  are  parallel  with  the 
reamer  axis.  When  reaming  soft  steel  which  tends  to  tear, 
or  when  it  is  necessary  to  remove  an  excessive  amount  of 
stock  by  reaming,  the  spiral-fluted  type  is  considered  greatly 


Fig.    16.      Cylinder  Reamer  of   Floating   Type 

heel  of  each  blade  should  be  backed  off  with  a  cup-shaped 
wheel,  leaving  a  land  from  0.006  to  0.010  inch  wide. 

Kelly  Cylinder  Reamers 
The  cylinder  reamer  shown  in  Fig.  21  has  two  high-speed 
steel  blades  or  cutters  A  and  B  which  are  securely  held  in  a 
steel  plate  G  extending  through  a  slot  in  the  body  of  the 
tool.  A  tapered  shoulder  locking  screw  D  passes  through 
the  plate  which  carries  the  cutters  of  the  reaming  tool.  The 
tapered  part  of  this  screw  engages  a  hole  of  corresponding 
taper  in  the  reamer  plate  and  provides  for  locking  it  rigidly 
in  a  central  position  for  taking  roughing  cuts  or  for  re- 
grinding  the  reamer  blades.  If  this  screw  is  slackened 
slightly,  the  reamer  is  allowed  to  float  sidewise  in  the  slot 
to  compensate  for  any  lack  of  alignment  in  the  machine. 
This  floating  movement  should  be  in  the  direction  of  the 
non-alignment  of  the  machine,  and  then  the  reamer  will 
reproduce  its  size.  A  floating  movement  equal  to  a  few 
thousandths  inch,  or,  in  extreme  cases,  1/64  inch,  is  sufficient 


Fig.  17.     General  Arrangement  of  the  Parallel  Floating  Reamer  shown  in  Fig.   14 
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to  enable  the  reamer  blades  to  locate  them- 
selves centrally  with  the  bore  so  that  each 
blade  or  cutter  will  do  an  equal  amount  of 
work. 

Before  using  a  floating  reamer,  it  is 
recommended  that  the  hole  be  bored  true 
to  within  about  0.005  inch  of  the  required 
diameter;  it  should  then  be  reamed  before 
disturbing  its  central  location  as  bored, 
so  that  the  reaming  operation  simply  re- 
moves the  feed  marks  of  the  preceding 
tool.  The  high-speed  steel  blades  of  the 
reamer  shown  in  Fig  21  are  inserted  in  a 
10-degree  dovetailed  slot,  and  a  10-degree 
gib  bushing  holds  them  securely  in  place. 
At  the  rear  of  each  blade,  there  is  a  hardened  screw  (see 
detail  view)  which  gives  a  direct  backing  and  prevents  any 
change  in  the  adjustment  of  the  blade.  If  the  reamer  is 
under  size,  it  is  adjusted  by  moving  one  blade  outward  an 
amount  equal  to  one-half  the  error.  The  opposite  blade  is 
then  adjusted  outward  until  the  dimension  across  the  cut- 
ting edges  conforms  to  the  required  diameter.  On  the  other 
hand,  if  the  reamer  cuts  a  hole  that  is  over  size,  the  rear 
adjusting  screw  of  one  blade  is  turned  backward  far  enough 
to  allow  this  blade  to  be  moved  inward  an  amount  equal  to 
one-half  of  the  error;  the  other  blade  is  then  moved  inward 
until  the  distance  across  the  cutting  edges  conforms  to  the 
required  size.    The  clamp  or  gib  bushing  which  bears  against 


Fig.  18.     Cross-section  on  Line  A-A 
of   Reamer   shown   in   Fig.    17 


tool  is  used  by  the  Root  &  Van  Dervoort 
Engineering  Co.,  East  Moline,  111.,  for  ma- 
chining the  bores  of  Moline-Knight  motors. 
These  cylinders  are  first  rough-bored  in  a 
four-spindle  Moline  cylinder  boring  ma- 
Chine.  The  tool  used  for  the  first  roughing 
cut  has  a  high-carbon  steel  blade  with  two 
pieces  of  half-inch  square  stellite  brazed 
on,  thus  making  a  two-pointed  cutting  tool. 
The  cylinders  are  rough-bored  to  within 
about  0.030  inch  of  the  required  size.  They 
are  then  placed  in  another  machine  of  the 
same  kind,  where  the  first,  reaming  opera- 
tion is  performed.  A  floating  Kelly  reamer 
is  used,  the  reamer  being  preceded  by  a 
fairly  sharp  pointed  fly  cutter.  This  fly  cutter  or  single- 
point  tool  practically  cuts  a  thread  in  the  bore  of  the  cylin- 
der and  tends  to  true  up  the  hole  which,  owing  to  the  heavy 
cut  taken  in  rough-boring,  is  more  or  less  inaccurate.  The 
ridges  left  by  the  single-point  tool  are  removed  by  the 
reamer,  which  immediately  follows  it,  and  in  this  operation 
the  hole  is  enlarged  to  within  from  0.004  to  0.005  inch  of  the 
finished  size. 

The  cylinder  bores  now  have  a  good  finish,  but  they  are 
again  reamed  on  a  single-spindle  Baker  machine.  An  ad- 
justable multiple-bladed  McCrosky  reamer  is  used,  and  the 
object  of  this  final  reaming  is  simply  to  finish  the  hole 
accurately  to  size.     As  th^se  motors  are  of  the  Knight  type, 


Fig.    19.     Straight-fluted   Shell  Reamer 

the  side  of  each  blade  need  not  be  loosened  for  making 
these  adjustments,  as  the  blades  can  be  moved  readily  by 
rapping  them  with  a  soft  steel  block.  The  reamer  shown  in 
Fig.  21  is  one  of  the  designs  made  by  the  Kelly  Reamer  Co., 
Cleveland,  Ohio. 

Combination  Boring  and  Reaming'  Tools 
Tools  designed  for  boring  and  reaming  at  the  same  time 
have  been  used  quite  extensively  on  some  classes  of  cylinder 
work.  One  tool  of  this  type,  made  by  the  Kelly  Reamer  Co., 
is  shown  in  Fig.  22.  This  tool  can  be  used  when  the  cylinder 
is  revolved  and  the  tool  is  stationary,  or  when  the  work  is 
stationary  and  the  tool  revolved,  provided  the  cylinder  has 
an  open  end  so  that  a  hardened  pilot  may  be  used  to  steady 
the  tool.  The  boring  tool  is  located  ahead  of  a  floating 
reamer,  and  as  this  tool  is  set  to  within  about  0.003  inch 
of  the  required  radius,  it  would  not  be  satisfactory  if  the 
tool  were  revolv- 
ing, provided  there 
were  any  play  in 
the  spindle.  This 
combination  tool  is 
considered  an  effi- 
cient type  if  held 
in  a  turret  or  if  it 
can  be  provided 
with  a  pilot  guide. 
A  combined  bor- 
ing    and     reaming 


Fig.  21. 


Fig.   20.      Right-hand   Spiral  Reamer 

two  sleeves  are  required  for  each  cylinder  bore,  and  the 
holes  in  these  sleeves  are  machined  by  practically  the  same 
methods  as  are  employed  for  the  cylinders.  The  method 
referred  to  has  been  adopted  after  several  years  of  extensive 
experimenting. 

Morse  Shell  Drill  with  Guiding-  Body  and  Finishing 

Reamer 

The  shell  drill  and  expanding  reamer  shown  in  Fig.  23 
have  according  to  the  Morse  Twist  Drill  &  Machine  Co.,  New 
Bedford,  Mass.,  given  very  good  results  for  roughing  and 
finishing  cylinder  bores.  The  particular  tools  illustrated  are 
intended  for  cylinders  4%  inches  in  diameter.  The  shell 
drill  has  right-hand  helical  or  spiral  flutes,  and  it  is  0.004 
inch  under  the  reamer  size.  Back  of  the  shell  drill,  there 
is  a  cylindrical  guiding  part  which  is  0.002  inch  smaller  in 
diameter  than  the  drill  itself. 

Peerless    Shell 
Reamers 

Two  forms  of 
"  Peerless  "  ream- 
ers, made  by  the 
Cleveland  Twist 
Drill  Co.,  which 
are  adapted  for  cyl- 
inder work,  are 
shown  in  Figs.  24 
and  25.  The  eight- 
blade  reamer  illus- 


Cylinder  Reamer  having  Two  Blades  or  Cutters,   arranged  to  operate  with  or 
without  a  Floating   Movement 
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Fig.  22.     A  Combination   Boring  and  Reaming  Tool 

trated  in  Pig.  24  is  the  type  recommended  for  roughing,  and 
the  twelve  blade  design  shown  In  Fig.  25,  for  finishing.  This 
particular  finishing  reamer  is  of  the  expansion  type.  The 
end  is  split  longitudinally  in  six  places,  and  it  is  adjusted 
by  screwing  a  central  bushing  in  or  out.  This  bushing  has 
a  tapering  or  conical  surface,  which  provides  the  necessary 
adjustment,  and  it  is  turned  by  means  of  a  keyed  plug.  Both 
the  roughing  and  finishing  reamers  have  high-speed  steel 
blades.  The  blades  are  solidly  joined  to  the  reamer  body, 
which  is  made  of  a  special  alloy  steel,  by  a  process  termed 
"brazo-hardening." 

Cutting  Edges  of  Finishing:  Reamers 

Sometimes  difficulty  is  experienced  with  reamers  used 
for  finishing  cylinders  due  to  the  fact  that  the  blades  are 
not  properly  sharpened.     While  the  reamer  must  cut  freely, 
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Fig.    23. 


(TJpper  View)     A   Shell   Drill   having   a   Cylindrical    Guiding 
Body.     (Lower  View)     A  Finishing  Reamer 


it  is  essential  to  reduce  the  clearance  to  a  minimum,  not 
only  to  provide  a  stronger  support  for  the  cutting  edge,  but 
also  to  steady  the  reamer  itself  and  prevent  chattering.  The 
National  Tool  Co.,  Cleveland,  Ohio,  recommends  the  use  of 
the  cast-iron  lapping  ring  shown  in  Fig.  26,  in  case  there  is 
any  chattering  when  using  the  reamers  illustrated  in  Figs. 
15  and  16.  This  lapping  ring  is  bored  0.003  inch  larger  than 
the  reamer  and  it  is  about  iy2  inch  wide.  This  lap  is  placed 
over  the  reamer  blades  and  it  is  adjusted  by  means  of  a 
screw  until  there  is  a  slight  frictional  resistance  when  it  is 
turned  by  hand.  After  placing  a  little  flour  emery  and  oil 
in  the  ring,  it  is  revolved  a  few  times  while  being  traversed 


along  tho  cut! i mm  edges.  In  this  way  the  sharp  razor  edge 
which  causes  the  reamer  to  cut  with  a  slight  chatter  is  re- 
moved. 

The  reamer  may  require  sharpening  after  a  ten-hour  run, 
ill  hough  tho  length  of  time  naturally  varies  considerably 
according  to  the  nature  of  the  material  being  reamed.  When 
sharpening  is  necessary,  the  reamer  blades  are  first  adjusted 
by  loosening  tho  screws  which  hold  them  and  turning  the 
adjusting  plug.  The  screws  of  two  opposite  blades  are  then 
tightened  and  these  blades  are  measured  for  size.  If  the 
diameter   is  correct,   the  Other   blades  are   fastened  in   place. 


/♦^ 

&     l 
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Fig.   25.      Expansion   Shell  Reamer  for   Finishing   Cuts 

A  three-cornered  carborundum  stone,  %  inch  wide  and  of 
medium  grade,  is  recommended  for  sharpening  the  blades. 
If  the  blades  have  been  given  too  much  clearance,  the  reamer 
will  have  a  tendency  to  cut  with  a  tremor  or  even  with  a 
chatter,  and  if  this  occurs,  the  ring  lap  previously  referred 
to  should  be  used. 

Pilots  for  Cylinder  Reamers 

The  use  of  pilots  on  cylinder  boring  and  reaming  tools 
may  depend  upon  the  design  of  the  cylinder  or  upon  the 
opinion  of  the  tool  designer,  foreman,  or  superintendent  as 
to  the  advantages  of  steadying  tools  by  means  of  pilots. 
Many  cylinders  are  so  designed  that  the  use  of  a  pilot  below 
the  cutting  tool  would  be  impossible,  simply  because  there 
is  no  opening  in  line  with  the  center  of  the  cylinder  through 


Fig.   24.     Shell  Core  Reamer  adapted  for  Roughing   Cuts 


Fig.    26.      Cast-iron   Lapping   Ring   for  reducing   Clearance   on   Reamer 
Cutting  Edges 

which  a  pilot  could  pass.  Even  when  there  is  an  opportunity 
of  using  pilots,  in  most  plants  making  automobile  motors 
the  boring  and  reaming  tools  of  vertical-spindle  machines 
are  guided  by  bushings  above  the  cutter-heads,  these  bush- 
ings being  supported  by  the  bridge  or  top  of  the  fixture. 
When  pilots  enter  bushings  below  the  cutting  tools,  there 
is  often  difficulty  due  to  the  entrance  of  chips  and  dust  in 
the  bushing  hole.  One  method  of  overcoming  this  difficulty, 
at  least  partially,  is  to  use  either  a  leather  or  felt  washer 
to  exclude  the  chips  and  dust  from  the  bearing  surface. .  This 
washer  is  attached  to  the  fixture  at  the  top  of  the  bushing 
and  fits  the  pilot  closely.  Another  method  is  to  steady  the 
pilot  by  means  of  rollers  instead  of  using  a  plain  bearing 
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or  bushing.  The  rollers  themselves  should  be  concealed  and 
protected  as  far  as  possible.  The  Continental  Motors  Co.  has 
designed  a  fixture  equipped  with  pilot  rollers  and  intended 
for  machines  used  for  rough-boring  cylinders. 

What  is  known  as  the  "strip  pilot"  provides  means  of  ad- 
justing the  pilot  itself  to  take  up  any  play  between  the  pilot 
and  guide  bushing.  These  strip  pilots  have  been  used  by 
the  Nordyke  &  Marmon  Co.  and  they  are  also  applied  to 
some  Kelly  reamers.  The  pilot,  instead  of  being  in  the 
form  of  a  plain  cylindrical  extension,  is  provided  with  four 
hardened  strips  which  are  held  by  screws  into  grooves  ex- 
tending lengthwise  along  the  pilot.  With  this  construction, 
any  wear  of  the  pilot  or  play  between  the  pilot  and  bushing 
may  be  eliminated  by  placing  liners  back  of  the  hardened 
strips  and  then  regrinding  them  to  the  required  size.  Some 
Kelly  reamers,  designed  especially  for  reaming  cylinders 
having  ports  in  the  sides  (such  as  the  cylinders  of  two- 
cycle  engines),  have  what  are  known  as  "hardened  strip 
rear  pilots."  The  strips,  in  this  case,  are  above  the  cutting 
tools  and  they  fit  closely  into  the  finished  bore  of  the  cyl- 
inder, thus  steadying  the  tool.  This  rear  pilot  also  serves 
as  a  gage,  in  that  it  will  bind  in  a  cylinder  bore  which  is 
not  reamed  up  to  the  standard  diameter.  It  is  recommended 
that  the  cylinder  be  bored  to  within  0.015  to  0.020  inch  of 
the  final  size  before  using  the  rear  pilot  type  of  reamer. 

*  *     * 

QUALIFICATIONS  OF  A  DRAFTSMAN 

Any  man  who  aspires  to  become  a  draftsman  or  designer — 
and  a  great  many  young  shop  men  have  this  aspiration — 
should  understand  that  the  work  of  a  machine  or  tool  de- 
signer does  not  consist  merely  in  the  drawing  of  lines  on 
paper.  While  every  man  engaged  in  mechanical  work,  wheth- 
er he  intends  to  become  a  draftsman  or  not,  should  learn  the 
rudiments  of  mechanical  drawing  so  that  he  can  read  draw- 
ings and  sketches  without  difficulty,  this  knowledge  is  by  no 
means  sufficient  for  a  successful  draftsman.  Drawings  are 
merely  a  universal  mechanical  language,  and  the  mechanic 
who  does  not  understand  the  first  principles  of  making  draw- 
ings encounters  many  difficulties.  A  sketch  tells  much  that 
cannot  be  described  in  words.  It  is  almost  as  impossible  for 
a  man  engaged  in  mechanical  pursuits  to  succeed  if  he 
does  not  understand  mechanical  drawing  as  it  would  be  if  he 
could  not  read  or  write.  Every  mechanic,  therefore,  should 
understand  how  to  make  a  simple  drawing,  but  a  designer, 
in  addition,  must  be  fairly  well  versed  in  mathematics  and 
elementary  theoretical  mechanics,  the  principles  of  machine 
design,  and  the  strength  of  materials,  all  of  which  constitute 
the  foundation  upon  which  a  broad  engineering  education 
may  be  built.  Without  this  foundation,  the  machine  de- 
signer will  constantly  meet  with  difficulties  and  find  serious 
limitations  in  his  efforts  to  succeed.  A  good  designer  must 
also  be  well  versed  in  shop  practice,  so  that  he  knows  how 
the  machine  parts  which  he  designs  are  to  be  executed  in  iron 
and  steel.  In  fact,  he  should  have  a  general  knowledge  of 
patternmaking,  foundry  work,  machine  shop  practice  and 
toolmaking,  in  addition  to  his  specialized  knowledge  of  draw- 
ing and  machine  design. 

*  •     • 

DETONATOR   SOCKET   MILLING  FIXTURE 

BY   DONALD  A.  BAKER 

A  fixture  for  milling  the  V-shaped  notch  in  a  detonator 
socket  is  shown  in  the  accompanying  illustration.  As  will 
be  seen,  it  consists  of  a  cast-iron  base  A,  which  can  be 
fastened  to  a  bench.  On  this  base  is  mounted  a  sliding 
head  B,  which  carries  a  ball-bearing  cutter-spindle  C.  This 
spindle  is  provided  with  a  combined  radial  and  thrust  ball- 
bearing D  at  the  rear  end,  but  runs  in  a  plain  bronze  or  cast- 
iron  bearing  E  at  the  front  end.  The  ball  bearing,  which 
must  be  very  carefully  adjusted  in  order  to  prevent  crush- 
ing or  excessive  loading  of  the  balls,  is  mounted  in  an  ad- 
justable bushing  so  that  the  spindle  may  be  adjusted  end- 
wise at  any  time  by  screwing  the  bushing  either  in  or  out 


as  desired.  Adjustment  of  the  cutter  for  depth  may  be 
made  by  two  screws  F,  which  abut  against  a  lug  on  the 
under  side  of  the  spindle-carrying  head  B,  this  head  being 
dovetailed  and  gibbed  to  slide  in  the  base. 

The  work  is  placed  in  a  buBhing  G  carried  by  a  spring- 
operated  slide  H  that  is  a  free  sliding  fit  on  the  hardened 
and  ground  post  /.  This  post  has  a  keyway  ground  length- 
wise of  it  into  which  a  hardened  and  ground  key  fits;  the 
key  is  doweled  to  the  sliding  member  H  to  hold  it  in  align- 
ment. When  the  work  is  being  placed  in  position,  slide  H 
is  held  up  by  means  of  a  coil  spring  J.  A  downward  move- 
ment   of    a    foot-treadle    connected    to    rod    L    causes    the 
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Detonator    Socket    Hilling-   Fixture 

secondary  slide  M  to  move  down;  then  the  head  of  the  screw 
N  comes  into  contact  with  the  work  and  holds  it  securely 
in  place  as  the  continued  downward  movement  brings  into 
play  the  pressure  of  the  spring  /.  As  both  slides  and  work 
continue  downward,  the  work  is  passed  by  the  cutters  and 
the  notch  is  cut.  As  both  the  operator's  hands  are  entirely 
free  to  handle  the  work  and  as  a  guard  O  protects  the 
operator's  fingers  from  coming  into  contact  with  the  cutter, 
the  operation  is  very  rapid,  and  from  6000  to  7000  pieces  per 
day  can  be  notched.  The  spindle  speed  of  this  machine  is 
about  2000  revolutions  per  minute,  while  the  rate  of  feed 
is  dependent  on  the  ability  of  the  operator.  The  work  is 
passed  by  the  cutter  just  as  rapidly  as  it  is  possible  to  oper- 
ate the  treadle  which  controls  the  work  and  the  clamping 
slide  of  the  machine. 
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ETCHING  AND  ETCHING  FLUIDS 

in  ma 

There  arc  Innumerable  Formulae  tor  etching  Hauls,  but 
for  some  unaccountable  reason  many  of  them  are  of  a  more 
or  less  complex  nature.  However,  the  tact  la  that  anything 
that  will  combine  with  or  chemically  attack  any  substance 
can  he  used  for  etching  that  substance.  For  instance,  moist- 
ure will  attach  Iron,  producing  what  is  commonly  known  as 
rust,  ami  iron  or  steel  could  he  readily  etched  by  exposing 
it  to  moisture,  first  protecting  the  parts  that  are  not  to  be 
etched  The  objection  to  this  particular  method,  however, 
is  thai  it  would  require  an  exceedingly  long  time  to  etch  the 
iron  or  steel  to  an  appreciable  depth.  Etching  may  be  de- 
scribed simply  as  the  removing  of  part  of  a  substance  so 
that  a  mark  or  design  becomes  visible  by  relief.  It  can  be 
done  mechanically,  but  the  principal  reason  for  not  employ- 
ing this  means  is  that  it  can  be  done  easier  chemically. 

Coating-  Surface  to  be  Etched 

One  of  the  most  important  things,  and  one  which  is  most 
frequently  overlooked  in  using  the  chemical  process,  is  the 
proper  application  of  the  ground  which  is  used  to  protect 
the  parts  from  the  action  of  the  corroding  fluid.  Some  form 
of  wax  on  which  etching  fluid  has  no  action  is  generally 
used  for  this  purpose.  If  the  wax  is  too  soft,  the  point  of 
the  engraving  instrument  will  cut  through,  leaving  only  a 
very  fine  line  so*  that  the  fluid  has  little  opportunity  of  reach- 
ing the  metal,  as  a  layer  of  air  will  prevent  actual  contact. 
On  the  other  hand,  if  the  wax  is  too  hard  or  brittle  it  will 
be  broken  and  split  along  the  edges  of  the  engraved  line  in 
the  same  manner  that  glass  will  break  when  struck,  and 
while  these  minute  fractures  cannot  be  seen,  the  result  will 
be  a  blurred  design. 

The  nearest  approach  to  a  perfect  ground  for  general  pur- 
poses is  beeswax  of  the  proper  consistency,  which  can  be 
easily  applied  in  any  desired  thickness.  Before  applying 
the  wax,  it  is  important  that  the  surface  be  thoroughly  clean 
and  absolutely  dry,  and  the  difference  in  temperature  between 
the  wax  and  the  article  to  be  etched  should  be  slight.  If  it 
is  necessary  to  dip  the  piece  into  melted  wax,  the  article 
should  be  kept  immersed  for  a  few  moments  until  it  acquires 
the  same  temperature  as  the  molten  wax.  The  necessity  of 
having  the  surface  perfectly  clean  and  dry  is  easily  ex- 
plained, for  if  there  is  a  film  of  oil  on  the  surface,  the  wax 
will  cover  but  not  adhere,  and  in  consequence  the  etching 
fluid  will  run  under  the  wax  and  produce  a  smear  or  blur. 
The  same  effect  is  produced  by  moisture,  except  that  in  this 
case  the  blur  is  likely  to  be  worse,  as  there  is  an  affinity 
between  water  and   etching  fluid  causing  spreading. 

Formulas  for  Etching  Fluids 

The  following  fluids  have  been  tried  on  various  substances 
and  found  to  work  satisfactorily: 

Iron  and  Steel — Hydrochloric  acid  (full  strength)  should 
be  used.     Nitric  acid,  however,  must  not  be  used. 

Brass — Nitric  acid. 

Copper — A  mixture  containing  2  parts  of  nitric  acid  and 
1  part  sulphuric  acid. 

Silver — Nitric  acid,  3  parts,  water,  1  part. 

Gold—K  mixture  containing  1  part  of  nitric  acid  and  3 
parts  of  hydrochloric  acid.  This  mixture  should  be  pre- 
pared just  before  being  applied  and  should  be  used  warm, 
under  a  hood  or  fume  closet. 

Platinum — The  same  mixture  as  that  used  for  gold. 

Lead — Nitric  acid. 

Aluminum — A  10  per  cent  solution  of  caustic  soda  or 
potash. 

Zinc — A  mixture  containing  equal  parts  of  hydrochloric 
acid  and  water,  used  warm. 

Glass — Hydrofluoric  acid.  The  article  may  be  immersed 
in  the  liquid  acid  for  a  few  minutes  or  it  may  be  exposed 
to  the  fumes  from  five  to  fifteen  minutes.  Extreme  caution 
should  be  used  in  handling  this  acid,  using  rubber  gloves 
for  the  hands  and  a  lead  or  hard  rubber  container  for  the 


acid.  Contact  with  the  skin  will  cause  severe  burns,  and 
the  act  inn  seems  to  he  continuous,  producing  burns  far  more 
severe  than  those  caused  by  the  mineral  acids. 

All   of  these  acids  may   he   used   full  strength  and   will  act 

Instantly,  hut   if  tin-  etching  is  to  bo  of  considerable  depth 

most,  of  I  hem  may  he  diluted  with  water  before  applying. 
This  will  require  more  lime,  hut  will  produce  a  cleaner  cut. 
The  exception  to  this  is  the  mixture  lor  gold  and  platinum, 
which  must  always  be  used  full  strength  and  applied  as 
warm  as  the  melting  point  of  the  wax  will  permit. 

Electro-etching 

Another  method  of  etching  is  that  which  is  performed  by 
the  use  of  electricity.  When  the  wires  leading  from  the 
poles  of  an  electric  battery  are  placed  in  a  solution  of  copper 
sulphate,  and  a  copper  plate  is  attached  to  the  positive  wire, 
the  object  to  be  plated  being  attached  to  the  negative,  an 
electroplating  outfit  is  formed.  The  deposition  of  a  metal 
will  not  take  place  on  any  substance  but  a  metallic  one,  and 
it  is  this  fact  which  makes  it  possible  to  employ  electricity 
in  etching.  When  the  battery  is  in  action,  the  copper  is 
taken  from  the  anode,  or  article  attached  to  the  positive 
wire,  and  deposited  on  the  cathode  or  article  attached  to  the 
negative  wire.  First  let  it  be  assumed  that  a  piece  of  sheet 
copper  is  used  as  a  cathode.  In  the  ordinary  course  of  pro- 
cedure, the  copper  from  the  anode,  when  properly  regulated, 
will  be  removed  and  deposited  in  a  fairly  even  surface  on 
the  cathode.  Now  suppose  that  a  design  is  painted  on  the 
anode  like  the  letter  A  with  wax,  varnish,  or  any  substance 
that  will  not  be  affected  by  the  solution.  When  the  current 
is  flowing,  the  copper  will  be  removed  only  from  the  exposed 
surface  of  the  anode;  the  protected  surface  will  not  be  af- 
fected. In  consequence,  it  will  be  found  that  after  a  time 
the  design  will  stand  out  in  relief.  This  illustrates  the 
principle,  but  the  method  may  be  varied;  for  instance,  the 
background  may  be  coated  instead  of  the  design,  in  which 
case  the  figure  will  be  etched  and  the  ground  will  stand  out. 
Also,  the  operation  may  be  performed  on  the  cathode  instead 
of  on  the  anode,  in  which  case  the  exposed  parts  are  built  up. 

The  variations  possible  in  using  this  process  may  be 
shown  by  the  following  example.  Expose  the  letter  A  on 
an  anode  of  copper  or  gold.  The  result  will  be  that  the 
letter  will  appear  in  relief.  It  should  then  be  carefully 
rinsed  in  clean  water  without  disturbing  the  ground.  Sup- 
pose, for  instance,  that  gold  is  used  and  it  is  exposed  on 
the  cathode  in  a  silver  bath,  the  silver  being  deposited  in 
place  of  the  gold  that  has  been  removed.  Removing  the 
piece  from  the  bath  and  cleaning,  the  letter  A  is  found  de- 
signed in  silver  on  a  background  of  gold.  This  method  is, 
of  course,  applicable  to  any  combination  of  metals. 

A  Process  of  Electro-engraving 

A  process  of  electro-engraving  was  patented  some  years  ago 
that  is  exceedingly  interesting  and  ingenious,  although  not 
successful  from  a  commercial  standpoint.  A  block  of  some 
porous  substance  was  first  made  on  the  top  or  upper  surface 
of  which  was  formed  the  reversed  design  that  was  to  be 
etched.  The  bottom  of  this  block  was  then  set  in  an  electro- 
lytic solution  and  the  plate  to  be  etched  was  laid  on  the 
upper  surface  of  the  block  as  the  anode.  Contact  was  made 
by  the  solution  reaching  the  plate  at  the  points  where  it 
touched  the  porous  substance  only,  the  solution  reaching 
these  points  by  capillary  attraction.  Naturally  the  metal 
plate  gave  up  metal  at  these  points  only,  and  as  the  solution 
continued  to  eat  its  way  into  the  plate,  a  design  was  grad- 
ually etched  or  engraved. 

Another  method  that  is  very  convenient  is  to  make  an 
imprint  or  design  on  a  piece  of  metal  by  means  of  printers' 
ink,  and  then  apply  powdered  asphaltum  to  the  design  before 
it  has  time  to  dry.  After  it  has  dried,  the  surplus  powder  is 
dusted  off  and  the  plate  heated.  The  asphaltum  will  melt 
and  solidify  when  cooled.  The  acid  may  then  be  applied  and 
the  etching  process  carried  out.  When  the  work  is  com- 
pleted turpentine  should  be  used  to  remove  the  asphalt. 
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DEVELOPING  DESIGNS  FOR  MACHINERY  AND  TOOLS 


BY  F.  E.  JOHNSON 


A  designer's  efficiency  may  be  measured  tQ  a  certain  ex- 
tent, by  his  propensity  for  adopting  ideas  which  ex- 
perience has  proved  to  be  of  practical  value.  Satis- 
factory results  from  a  new  machine,  if  attained  without 
much  experimental  work  after  its  completion,  are  nearly 
always  due  to  accurate  knowledge  that  the  designer  pos- 
sessed or  obtained  during  the  designing  period,  and  not  by 
haphazard  guesswork.  Chance  plays  but  a  minor  part. 
When  the  experienced  designer's  judgment  or  that  of  his 
advisers   fails   to   establish   complete   confidence    in    an    idea 


Fig-.   1.     Parting  Tool  to  be  ground 

or  principle  upon  which  the  success  of  a  project  is  based, 
he  avails  himself  of  the  experience  of  others  by  studying 
successful  machines,  contrivances  and  literature  which  will 
aid  him  in  solving  his  problem.  Experience  is  always  a 
safe  guide  as  a  means  of  avoiding  unexpected  expense  in 
obtaining  the  results  desired  in  a  new  machine.  When  the 
element  of  doubt  as  to  the  successful  application  of  a  prin- 
ciple cannot  be  dispersed,  it  is  always  safer  to  conduct  some 
experiments  before  incorporating  any  factor  of  uncertainty 
into  a  design.  If  the  principles  of  construction  are  correct, 
errors  in  design  of  details  can  be  remedied.  Failures  often 
result  when  fundamentals  are  not  well  considered.      * 

Cost  of  Designing-  a  New  Machine 
The  cost  of  a  new  machine,  including  its  design,  making 
the  patterns,  and  the  machining  operations,  which  are  gen- 
erally accomplished  without  the  aid  of  special  tools  and  fix- 
tures, will  be  excessive  if,  in  addition,  many  changes  in  con- 
struction are  later  found  to  be  necessary  in  order  to  obtain 
the  results  required.  The  fundamental  principle  upon  which 
a  satisfactory  design  is  hinged  should  be  proved  correct  be- 
yond doubt,  in  order  to  avoid  confusion,  expense  and  delay 
being  caused  by  the  discovery  of  serious  defects  when  the 
machine  is  tried  out.  In  many  such  cases,  a  designer  who 
has  a  fondness  for  detail  will  have  added  to  the  general  ex- 
pense by  having  given  time  and  attention  to  many  refine- 
ments in  the  general  design,  which  might  have  been  dis- 
pensed with  in  the  first  machine. 

It  is  seldom  the  case  that  every  condition  and  requirement 
has  been  so  thoroughly  analyzed  by  a  designer  that  it  will 
be  impossible  for  the  shop  to  suggest  improvements  after 
a  trial  of  the  machine.  Perfection  of  design  and  operation 
is  a  matter  of  evolution. 

Evolution  of  Design  of  a  Specific  Machine 
Let  it  be  assumed,  for  example,  that  a  designer  is  re- 
quired to  produce  a  small  special  hand-operated  machine  for 
use  in  grinding  the  side  clearances  of  a  parting  tool.  The 
first  question  that  arises,  if  the  quantity  required  warrants 
the  expense  of  building  such  a  machine,  is:  On  what  gen- 
eral principles  shall  it  be  designed? 

The  parting  tool  to  be  ground  is  similar  to  that  indicated 
in  Fig.  1  and  it  is  to  be  ground  on  the  sides  A,  as  shown. 
,  Assume,  further,  that  no  specific  instructions  have  been  re- 
ceived as  to  the  method  of  procedure,  nor  any  information 
furnished,  outlining  what  the  general  construction  must  be, 
but  that  these  fundamentals  must  depend  upon  the  de- 
signer's  initiative.     The   tool   must   be   ground   in   the   best 


and  most  rapid  manner  possible  and  the  machine  must  be 
built  as  economically  as  the  fulfillment  oi  tulrement 

will  allow.  Probably  the  first  idea  that  suggests  itself  is 
the  use  of  two  grinding  wheels;  one  on  each  side  of  the 
parting  tool,  operating  simultaneously,  as  shown  by  the 
sketch,  Fig.  2.  The  tool  would  be  clamped  in  a  suitable 
holder  fixed  permanently  to  the  body  of  the  machine,  and 
the  wheel-slides  would  be  traversed  back  and  forth  in  uni- 
son taking  one  or  more  cuts  as  required. 

The  traverse  of  the  slides  would  be  obtained  through  the 
rack  attached  to  them  engaging  with  suitable  pinions.  On 
the  opposite  end  of  each  of  the  pinion  shafts  there  would  be 
a  similar  pinion.  These  lower  pinions  would  receive  motion 
from  a  long  rack,  oscillated  by  mean3  of  a  pinion  fixed  to 
the  shaft  which  connects  with  the  handwheel  gearing.  Re- 
duction in  gearing  would  very  likely  be  required  to  over- 
come friction  and  the  weight  of  the  slides,  and  to  give  suffi- 
cient rotation  and  ease  of  movement  to  the  handwheel  when 
operating.  As  it  would  be  necessary  to  provide  adjustment 
for  the  grinding  wheels,  the  main  slides  would  necessarily 
be  compound  and  the  wheel  cross-slides  provided  with  a 
handwheel  and  screw.  The  center  line  of  the  grinding 
wheels  would  be  somewhat  below  that  of  the  work,  in  order 
to  obtain  the  clearances  required  in  the  parting  tool.  For 
instance,  the  use  of  a  wheel  of  8  inches  diameter  would  re- 
quire a  difference  of  about  3/16  inch  from  the  center  line 
of  the  tool  to  that  of  the  grinding  wheels.  The  angle  of 
the  wheel-spindle  center  line  in  relation  to  a  center  line 
through  the  work  is  shown  exaggerated  in  the  sketch  Fig.  2, 


Fig.    2.     Free-hand    Sketch    of    Two-whpel    Construction    with    Traversing 
Wheel-slides 

in  order  to  convey  the  idea.     The  2-degree  angle  shou' 
ample  to  obtain  the  clearance  required  for  the  parting  tool 
blade  back  of  the  cutting  edge. 

The  means  of  transmitting  motion  to  the  wheel ■- 
shown  in  the  sketch,  could  be  improved  withoul 
as  there  is  too  much  gearing,  but  a  definite  method  has  been 
proposed,  and  as  principles  only  are  at  present  being  dealt 
with  and  not  details,  time  spent  in  this  direction  would  not 
be  profitable.  The  designer  at  this  point  would  discuss  the 
principal  features  outlined  in  this  sketch  with  his  superiors. 
before  attempting  any  development  work.  The  two  adjust- 
ments required  for  the  wheel-slide,  one  from  each  side,  is 
a  point  that  can  be  criticized,  and  as  the  machine  must  be 
hand-operated,  a  reduction  should  be  made  in  the  quantity 
and  weight  of  the  parts  which  must  be  put  into  motion,  in 
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Fig.  3.     Two-wheel  Design  with  Sliding  Work- 
holder  and   Screw-operated   Wheel-slides 


order  to  obtain 
greater  simplicity 
of  construction, 
Any    means   used 

to  give  motion  to 
the  pair  of  wheel 
slides,  If  designed 
so  as  to  bo  suffi- 
ciently sensitive 
to  operate  easily, 
would  involve 
coin  plications 

which  it  is  pos- 
sible  to  avoid. 

Another  scheme, 
as  shown  in  Fig. 
3,  might  result 
from  these  con- 
elusions.  The 
idea  of  operation 
is  the  reverse  of 
that  shown  in 
Fig.  2.  The  work- 
holder,  instead  of 
being  a  station- 
ary fixture,  is 
mounted  on  a  slide  and  operated  by  a  hand-lever  through  a 
rack  and  pinion.  In  this  design  the  wheel-slides  would  re- 
main stationary,  except  when  feeding  in  to  make  a  cut,  or, 
when  backing  away.  The  slides  would  be  connected  with 
a  left-  and  right-hand  screw  and  operated  by  a  handwheel. 
As  no  two  grinding  wheels  will  wear  in  exactly  the  same 
proportion,  it  would  be  necessary  to  have  some  compen- 
sating device  so  that  when  necessary,  one  slide  could  be 
adjusted  independently  of  the  other.  This  could  be  ac- 
complished by  designing  a  feed-screw  nut,  so  that  it  might 
be  moved  back  or  forth  on  the  screw,  carrying  a  slide  and 
provided  with  means  for  locking  in  the  desired  position. 

This  construction  would  evidently  reduce  the  cost  of 
building  the  machine.  The  feature  of  grinding  the  clear- 
ance angle,  which  the  first  design  provided  for,  however,  is 
missing.  If  the  work-slide  is  the  member  in  motion  and 
the  wheel-slides  are  fixed,  it  will  be  impossible  to  grind 
the  2-degree  angle  clearance  back  of  the  cutting  edge  of  the 
tool.  As  this  clearance  is  slight,  it  might  easily  be  ob- 
tained by  hand  grinding  in  a  moment's  time,  and  that  par- 
ticular feature  could  be  dispensed  with  because  of  the  ad- 
vantages of  the  simplified  construction. 

The  work  thus  far — until  a  design  has  been  decided  upon 
for  development — is  only  in  the  form  of  sketches.  Now  the 
question  arises:  Is  the  idea  as  a  whole  good  in  principle; 
would  it  be  thoroughly  practical  and  should  the  designer 
develop  a  machine  along  the  lines  suggested?  In  the  case 
at  hand  there  may  not  have  been  any  previous  precedent 
or  experience  on  which  to  base  judgment,  but  a  close  study 
of  details  would  create  a  doubt  as  to  the  practical  value  of 
such  an  arrangement.  The  thickness  of  the  stock  for  the 
tool  is  only  %  inch  and  when  ground,  the  heel  B  of  the 
tool,  Fig.  1,  would  be  less  than  1/16  inch  thick.  The  tool 
would  project  from  its  holder  1%  inch  without  having  an 
end  support.  As  the  machine  should  be  of  light  construc- 
tion, considerable  vibration  would  be  caused  by  driving  the 
two  wheels  at  the  required 
speed.  The  side  clearances 
obtained  for  the  parting  tool 
by  the  use  of  this  form  of 
grinding  wheel  would  con- 
stantly change  with  wear. 
This  point  may  not  be  con- 
sidered a  serious  defect,  but 
as  a  matter  of  principle  it  is 
not  correct.    The  work,  when 


grinding  wheels, 
would  deflect, 
and  Intense  vi- 
bration or  chat ter 

would  ho  caused 
by  starting  the 
cut  from  the  end 
of  the  work.  This 
Is  a  natural  con- 
sequence, since 
the  tool  stock  has 
not  the  rigidity 
to  withstand  a 
harsh  cutting  ac- 
tion. This  point 
can  be  more 
clearly  compre- 
hended if  it  is 
imagined  that 
only  one  wheel  is 
brought  into  con- 
t  a  c  t  with  the 
work  instead  of 
two.  The  use  of 
two  wheels  would 
not  overcome  this 
condition      to      a 


Fig. 


4.     Single-wheel    Construction   with    Index- 
ing Fixture  and  Support  for  Work 


sufficient  extent  to  permit  rapid  and  satisfactory  grinding 
results  to  be  realized.  In  similar  doubtful  cases,  an  experi- 
ment with  a  makeshift  arrangement  would  be  of  benefit  to 
obtain  actual  knowledge  of  what  the  working  conditions 
might  be,  so  that  some  experience  is  gained  for  a  safe  and 
reliable  basis  upon  which  to  build. 

Overcoming-  Defects  in  Original  Design 

The  conclusion  reached  in  this  particular  case  is  that  the 
designer  must  adopt  another  viewpoint,  and  consider  a  de- 
sign tha^t  will  require  only  one  wheel  for  the  purpose,  and 
that  will  provide  the  projecting  portion  of  the  tool  with 
some  form  of  backing  or  support  to  resist  the  grinding 
wheel  pressure  exerted  in  making  a  full-face  cut. 

Fig.  4  illustrates  how  this  might  be  accomplished.  In 
order  to  grind  both  faces  of  the  tool,  it  will  be  necessary  to 
index  the  work  to  present  the  opposite  side  after  the  grind- 
ing operation  on  one  face  has  been  completed.  A  cupjwheel 
or  ring-wheel  has  been  substituted  in  this  design,  so  that  a 
uniform  side  clearance  is  obtained  regardless  of  wear.  The 
work  and  wheel-spindle  are  on  the  same  center  line,  as  in- 
dicated in  Fig.  5.  The  indexing  fixture  is  set  at  an  angle 
necessary  to  obtain  the  2-degree  clearance  required  back 
of  the  cutting  edge  of  the  tool.  The  operating  handwheel 
carries  a  spring  plunger,  which  locks  the  fixture  in  the  de- 
sired position.  A  thumb-screw  is  carried  in  a  post,  which 
may  be  adjusted  vertically  and,  when  grinding,  is  brought 
to  bear  against  the  work,  and  may  be  released  sufficiently  to 
allow  for  indexing.  The  wheel-slide  is  operated  by  means 
of  a  screw  and  handwheel.  Although  but  one  wheel  is  used, 
the  operation  of  grinding  the  parting  tool  blade  should  be 
very  rapid.  It  requires  only  a  moment's  time  to  release  the 
resistance  screw  and  to  index  the  fixture.  The  design  should 
provide  for  wet  grinding,  a  water  tank,  pump,  wheel  cover, 
and  water  piping  being  necessary. 

As  a  single-wheel  machine 
has  been  found  to  be  the  pref- 
erable means  in  this  case,  it 
may  be  decided  not  to  de- 
sign a  complete  machine,  but 
to  buy  one  of  the  numerous 
types  of  small  grinders  that 
are  on  the  market  and  to 
simply  design  an  indexing 
fixture  that  may  be  adapted 


brought  into  contact  with  the 


Fig.  5.     Relative   Positions   of   Work   and   Wheel 


to  the  grinder. 
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Making  the  American  Hand  Grenade 

Second  of  Two  Articles  on  Methods  of  Machining  and  Loading  the 
Bodies  and  Assembling  the  Bouchons 


BY  EDWARD  K.  HAMMOND 


IN  the  first  installment  of  this  article  which  appeared  in 
the  January  number,  the  general  design  of  the  Amer- 
ican hand  grenade  was  referred  to,  and  the  practice  of 
the  Gorham  Mfg.  Co.  in  machining  and  loading  grenade 
bodies  was  described.  In  the  present  installment,  which 
concludes  the  article,  a  detailed  description  will  be  given  of 
the  methods  used  in  assembling  the  bouchon,  setting  the  fuse 
in  place  in  the  detonator,  mounting  the  detonator,  and  pack- 
ing the  completely  assembled  bouchon  for  shipment. 

Assembling-  Operations  on  the  Bouchon 

The  first  step  in  assembling  the  bouchon  consists  of  put- 
ting together  the  bouchon  body,  the  striker,  the  hinge  pin 
upon  which  the  striker  is  mounted,  and  the  spring  which 
actuates  the  striker.  For  this  purpose,  use  is  made  of  fix- 
tures of  the  type  shown  in  Fig.  16.  First  the  spring  is  put 
into  place  in  the  fixture  which  is  provided  with  two  lugs  so 
that  opposite  ends  of  the  spring  may  be  caught  over  these 
lugs  in  order  to  put  it  under  the  necessary  tension.  Then 
the  striker  is  put  into  place,  and  finally  the  bouchon  body, 
after  which  handle  A  is  pushed  over  toward  the  right,  the 
purpose  being  to  slide  a  mandrel,  operated  by  this  handle, 
through  the  holes  in  the  bouchon  and  striker,  which  are 
provided  to  receive  the  hinge  pin.     A  supply  of  hinge  pins 


is  contained  in  a  magazine  IS,  and  the  next  step  is  to  move 
both  handles  A  and  C  to  the  left.  This  results  in  pushing 
a  hinge  pin  from  magazine  B  into  contact  with  the  end  of 
the  mandrel  operated  by  handle  A,  and  then  advancing  the 
hinge  pin  into  position  in  the  wake  of  the  mandrel,  which 
clears  the  path  for  it,  by  bringing  the  various  members  into 
accurate  alignment.  During  the  time  that  the  assembling 
operation  is  being  performed,  the  operator  keeps  her  foot 
on  the  treadle  connected  to  rod  D  which  forces  a  jaw  E 
down  on  the  work,  thus  holding  it  in  the  desired  position 
in  the  fixture. 

After  assembling  the  parts  mentioned  in  the  preceding 
paragraph,  the  next  step  is  to  ascertain  that  the  striker 
functions  properly.  A  special  fixture  is  provided  for  this 
purpose  which  has  a  crank  carrying  lugs  that  engage  the 
striker  so  that,  as  the  crank  is  turned,  the  striker  swings 
backward  and  forward  about  the  hinge  pin.  If  this  test  is 
made  with  satisfactory  results,  the  crank  is  finally  revolved 
far  enough  to  enable  the  cotter-pin  or  safety  pin  to  be  entered 
into  the  hole  so  that  the  striker  is  held  back.  The  fixture 
used  for  this  purpose  is  shown  in  operation  in  Fig.  17,  and  a 
better  idea  of  its  design  will  be  gathered  from  Fig.  18,  which 
shows  a  closer  view  of  the  machine;  the  bouchon  has  been 
removed  in  this  view  to  show  the  construction  more  clearly. 


Fig.    16. 


Fixture   used    for   assembling   Bouchon   Hinge   Pin,    Striker, 
and   Spring 


Fig.    17. 


Fixture   used   for   holding   baok    Striker   while    inserting    the 
Safety   Pin 
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Fig.  18. 


Close  View  of  Fixture  shown  in  Fig.  17 
with   Bouchon    removed 


Fig.     19. 


Gaging    Thickness    and    Spacing    of 
Bouchon  "Walls 


Fig.  20. 


Gaging   the   Spreading   of   the   Ends 
of   the    Safety   Pin 


Gaging-  the  Bouchon  Wall  Thickness 
Next  in  the  process  of  assembling  comes  the  step  of  gaging 
the  thickness  and  spacing  of  the  walls  of  the  bouchon  to  see 
that  these  are  accurate  and  properly  spaced.  For  this  pur- 
pose, the  girls  engaged  on  this  work  use  snap  gages,  one  of 
which  is  shown  in  use  in  Fig.  19.  It  consists  merely  of  a 
gage  with  two  spaces  provided  to  receive  the  opposite  walls 
of  the  bouchon,  in  order  that  both  the  thickness  of  the  walls 
and  their  spacing  may  be  tested. 

Inserting  the  Primer  in  Place 

Those  bouchons  which  pass  inspection  now  go  to  the  girls 
whose  duty  it  is  to  insert  the  primers.  For  this  purpose, 
No.  1  Greenerd  arbor  presses  like  the  one  shown  in  Fig.  21 
are  used  which  are  provided  with  special  fixtures  for  hand- 
ling this  work.  Carried  on  the  base  of  the  arbor  press  there 
is  a  small  fixture  on  which  the  primer  is  placed  in  an  in- 
verted position;  the  bouchon  is  then  placed  over  the  primer 
with  the  top  of  its  stem  engaged  by  the  ram  of  the  arbor 
press.  When  the  work  has  been  located  in  this  way,  the 
ram  of  the  press  is  forced  down,  causing  the  bouchon  to  be 
pushed  over  the  primer.  The  downward  movement  is  con- 
tinued until  the  body  of  the  bouchon  comes  into  contact 
with  a  flange  on  the  fixture  that  supports  the  primer,  which 
shows  that  the  primer  has  been  seated  to  the  required  depth. 


Gaging  and  Inspection 
At  this  point,  the  work  is  given  a  complete  visual  inspec- 
tion and,  in  addition,  20  per  cent  of  the  partially  assembled 
bouchons  are  gaged  by  the  inspectors  to  determine  definitely 
that  all  of  the  work  of  assembling  up  to  this  point  has  been 
properly  done. 

Placing  a  Moisture-proof  Seal  over  the  Primer 

In  order  to  have  a  hand  grenade  function  properly,  it  is 
obviously  necessary  for  the  primer  to  be  adequately  pro- 
tected from  moisture.  To  provide  for  protecting  the  primer, 
the  first  step  is  to  apply  a  coat  of  shellac  on  the  flange  inside 
the  bouchon,  which  is  located  around  the  primer,  this 
shellac  being  tinted  with  rose  aniline  in  order  to  make  it 
easy  for  those  engaged  on  this  work  to  see  that  a  uniform 
coating  has  been  applied.  After  applying  the  shellac,  the 
next  step  is  to  press  a  tin-foil  or  lead-foil  disk  (shown  at  P. 
Fig.  1,  in  the  January  Number)  into  position  above  the 
primer.  This  operation  is  performed  by  a  No.  1  Greenerd 
arbor  press  equipped  as  shown  in  Fig.  22,  the  plunger  being 
of  such  a  diameter  that  it  goes  down  over  the  top.  of  the 
disk  and  presses  it  firmly  into  contact  with  the  shellacked 
surface  of  the  bouchon.  When  this  has  been  done,  a  second 
coat  of  rose-colored  shellac  is  applied  around  the  edges  of  the 
disk,  which  makes  a  thoroughly  moisture-proof  seal.     Par- 


Fig.   21. 


No.    1    Greenerd   Arbor   Press   for 
inserting   Primers 


Fig.   22, 


Arbor  Press   for   inserting   Tin-foil 
Shields 


Fig. 


23.     Machine   for   shellacking   and   seal- 
ing Primers 
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Fig.    24. 


Arbor   Press    for   spreading    Opening 
in    Bouchon    Stem 


Fig.    25. 


Fixture    for    spreading    Ends    of   the 
Cotter   Safety  Pin 


Fig.    26. 


Fixture    for    holding    Striker    while 
putting   on    Cover 


ticular  attention  is  called  to  the  fact  that  the  tin-foil  or  lead- 
foil  disk  used  for  this  purpose  is  not  over  0.005  inch  thick, 
so  that  it  does  not  offer  any  obstruction  to  the  effectiveness 
of  the  striker  in  igniting  the  primer.  When  aluminum  foil 
is  used,  it  is  only  0.0025  inch  thick. 

The  Gorham  Mfg.  Co.  has  recently  installed  a  special  ma- 
chine, built  by  the  Baird  Machine  Co.,  of  Bridgeport,  Conn., 
which  provides  for  automatically  applying  the  first  coat  of 
shellac,  stamping  out  the  tin-foil  disk  and  pressing  it  down 
into  place  in  the  bouchon,  and  applying  the  second  coat  of 
shellac  over  the  top  of  the  disk.  This  machine  is  shown  in 
operation  in  Fig.  23,  where  the  coil  of  tin  foil  from  which 
the  blanks  are  stamped  is  shown  at  A,  and  the  opposite  end 
of  the  tin-foil  ribbon  from  which  the  disks  have  been 
blanked  out  is  shown  at  B.  The  use  of  this  machine  saves 
the  performance  of  three  operations  by  hand,  and  enables 
the  work  to  be  done  with  far  greater  rapidity  than  was 
formerly  the  case. 

Spreading  the  Stem  of  the  Bouchon 

Reference  to  Fig.  1  will  make  it  apparent  that  the  deto- 
nator shell  H,  which  forms  a  housing  for  the  lower  end  of 
the  fuse  and  for  the  detonating  charge  of  fulminate  indi- 
cated at  G,  projects  up  into  the  stem  that  extends  out  from 
the  lower  end  of  the  bouchon.  The  bouchons  are  die-castings 
composed  of  90  per  cent  of  lead  and  10  per  cent  of  antimony, 


and,  as  received  at  the  plant,  the  inside  diameter  is  too 
small  to  enable  the  detonator  shell  H  to  be  easily  slipped 
into  place.  To  facilitate  the  work  of  the  operators  engaged 
in  the  performance  of  this  task,  the  next  step  in  assembling 
the  bouchons  is  to  spread  the  lower  end  of  the  stem  in  order 
to  form  a  bell-mouth  into  which  the  shell  H  may  easily  be 
slipped.  This  operation  is  performed  on  a  No.  1  Greenerd 
arbor  press  equipped  as  shown  in  Fig.  24.  Here  it  will  be 
seen  that  mounted  on  the  platen  there  is  a  fixture  which 
carries  a  small  pilot  A  which  projects  about  y$  inch  above 
the  flange  of  the  body  in  which  it  is  carried.  Pilot  A  is 
slightly  beveled  at  the  top  and  is  of  such  a  size  that  the 
hole  inside  the  stem  of  the  bouchon  will  rest  on  the  beveled 
surface  but  will  not  drop  over  the  pilot.  With  the  bouchon 
in  this  position,  the  ram  B  is  brought  down  into  the  opening 
at  the  top  of  the  bouchon  and  the  entire  bouchon  is  pushed 
down  into  contact  with  the  flange  surrounding  the  pilot  A. 
This  opens  up  the  stem  of  the  bouchon  sufficiently  to  re- 
ceive the  detonator  shell,  the  work  of  spreading  the  opening 
being  facilitated  by  having  the  stem  of  the  bouchon  split  for 
a  distance  of  %  inch. 

Placing  the  Cover  on  the  Bouchon 

It  will  be  recalled  that  the  fixture  shown  in  Fig.  18  is 
used  to  pull  back  the  striker  to  provide  for  inserting  the 
safety  pin  which  holds  the  striker  back  against  the  tension 
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Fig.   27.     Equipment  in  Booth  where   Fuses   and  Detonators  are   assembled  and   crimped 
before  being  loaded  into  Bouchon 


Fig.    28.      Mechanism    of    Fixture    shown 
in    Fig.    27 
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Fig.    29. 


View   of   Equipment   in  Booth   where   the   Fuse    and   Detonator   Assemblies   are   placed 
in  Bouchons 


Fig.   30.     Mechanism  of  Fixture  shown 
in  Fig.   29 


of  the  striker  spring.  The  next  step  in  assembling  the 
bouchons  is  to  put  on  the  cover,  and,  in  order  to  do  this,  it 
is  necessary  to  withdraw  the  safety  pin.  For  this  purpose, 
use  is  made  of  a  fixture  in  which  the  bouchon  is  inserted  as 
shown  in  Fig.  26.  This  fixture  is  provided  with  a  finger 
attached  to  the  lever  that  provides  for  engaging  the  striker 
and  holding  it  down  so  that  the  safety  pin  may  be  with- 
drawn without  allowing  the  striker  to  be  thrown  over  onto 
the  primer.  After  this  has  been  done,  the  cover  is  put  in 
place  on  the  bouchon,  and  the  safety  pin  slipped  back 
through  the  holes  in  both  the  cover  and  bouchon,  so  that 
the  striker  is  held  down  under  the  cover.  Just  before  this 
operation,  the  bouchon  assemblies  are  given  a  100  per  cent 
gaging  between  the  bouchon  wings  to  make  sure  that  they 
have  not  been  distorted  in  handling. 

The  bouchons  are  then  passed  along  to  the  operator 
whose  duty  it  is  to  spread  the  ends  of  the  cotter-pin  so  that 
this  pin  will  not  be  withdrawn  unless  considerable  force  is 
applied  by  pulling  on  the  ring  attached  to  the  pin,  a  pull 
of  from  10  to  25  pounds  being  specified.  The  fixture  shown 
in  Fig.  25  is  used  to  accomplish  the  spreading  of  the  cotter- 
pin  in  the  following  manner.     Referring  to  K,  Fig.  2,  it  will 


be  seen  that  one  side  of  the  split  cotter-pin  is  longer  than 
the  other  and  that  the  end  of  the  longer  side  projects  past 
the  end  of  the  shorter  side.  The  operator,  in  placing  the  bou- 
chon in  the  fixture  shown  in  Fig.  25,  makes  sure  that  the 
longer  side  of  the  cotter-pin  is  at  the  bottom.  When  the 
bouchon  is  in  place,  the  operator  pulls  down  on  the  lever  A 
which  brings  block  B  into  contact  with  the  projecting  end 
of  the  cotter-pin,  thus  bending  it  the  required  amount.  The 
bouchons  are  then  subjected  to  a  general  inspection,  and 
particular  attention  is  paid  to  gaging  the  spreading  ends  of 
the  cotter-pin  with  a  chisel-pointed  gage  which  is  shown  in 
use  in  Fig.  20.  After  this  part  of  the  work  has  been  com- 
pleted, the  bouchons  are  sent  on  to  the  government  inspec- 
tion department,  where  they  are  given  a  complete  inspection 
before  going  to  the  loading  department. 

Assembling-  the  Fuses  into  the  Detonators 

In  connection  with  the  description  relating  to  the  opera- 
tion of  hand  grenades,  an  explanation  was  given  of  the 
form  of  fuse  that  is  employed.  These  fuses  are  sent  to  the 
plant  in  cartons  containing  one  thousand  fuses  each.  They 
are  made  by  the  Ensign  Bickford  Co.,   of  Simsbury,  Conn. 
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Fig.    31. 


Dipping   Detonators   and   Bouchon   Stems   in   Shellao   to   form 
Waterproof   Seal 


Fig,  32,     Dipping  Tops  of  Bouchons  in   "Vatudrip"   to  prevent  Bust 
from  accumulating 
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It  is  possible  that,  by  referring  separately  to  the  copper  shell 
H  and  the  charge  of  fulminate  G  contained  in  the  bottom 
of  this  tube,  as  shown  in  Fig.  1,  the  reader  may  have  failed 
to  have  gained  a  true  conception  of  the  exact  nature  of 
.these  detonators.  At  this  point,  particular  attention  is 
called  to  the  fact  that  the  copper  shells,  loaded  with  fulminate 
at  their  lower  ends  to  a  depth  of  %  inch,  are  made  by  the 
E.  I.  Dupont-de  Nemours  Co.,  and  are  sent  to  the  plant 
ready  for  use.  The, copper  shell  with  its  charge  of  fulminate 
is  known  as  a  "detonator."  It  is  powerful  enough  to  blow 
the  hand  to  pieces,  and  must  be  handled  with  care,  as  ful- 
minate is  very  sensitive  to  shock. 

The  first  step  in  loading  the  bouchons  consists  of  assem- 
bling the  fuses  into  the  detonator,  and,  for  this  purpose, 
use  is  made  of  the  apparatus  shown  in  Figs.  27  and  28.  Each 
outfit  of  this  kind  is  contained  in  a  separate  booth  in  order 
to  avoid  danger  of  an  explosion  of  detonators  in  charge  of 
one  operator  spreading  to  the  material  which  is  being  used 
by  others  employed 


In  the  same  de- 
partment. Care  is 
also  taken  to 
safeguard  the  op- 
erator in  each  in- 
dividual booth  just 
as  far  as  it  is  pos- 
sible. An  explana- 
tion of  how  this  is 
done  will  probably 
be  better  under- 
stood after  explain- 
ing the  nature  of 
the  assembling  op- 
eration. It  is  nec- 
essary to  slip  the 
fuse  down  into  the 
detonator  tube  un- 
til the  lower  end  of 
the  fuse  comes 
into  contact  with 
the  fulminate,  after 
which  the  top  of 
the  copper  tube  is 
engaged  between  a 
pair  of  jaws  on  the 
crimping  fixture 
and  squeezed  up  so 
that  the  copper  fits 
tightly  around  the 
fuse.  The  way  in 
which  this  result  is 
accomplished  will 
be  best  understood 
by  referring  to  Fig. 
28,  where  it  will  be 
seen  that  there  is  an  opening  A  into  which  the  detonator 
and  fuse  are  slipped  with  the  fulminate  at  the  lower  end. 
This  hole  is  of  such  a  size  that  it  just  accommodates  the 
detonator,  but  as  the  plate  containing  the  hole  is  cut  away 
to  remove  a  portion  of  the  opening,  it  will  be  evident  that 
the  detonator  extends  out  a  short  distance  beyond  the  front 
edge  of  the  plate.  Sliding  in  contact  with  this  edge  there 
are  two  jaws,  one  of  which  is  partially  shown  at  B,  and 
these  jaws  are  caused  to  slide  inward  by  pushing  the  two 
hand-levers  shown  in  Fig.  27  toward  each  other.  As  the 
inner  ends  of  jaws  B  come  into  contact,  they  clip  the  wall 
of  the  detonator  at  a  point  close  to  its  upper  end  and 
squeeze  it  up  to  a  sharp  edge,  thus  causing  the  wall  of  the 
detonator  to  be  drawn  closely  into  contact  with  the  fuse. 

We  are  now  prepared  to  call  attention  to  the  special  means 
provided  for  the  safety  of  girls  employed  in  the  performance 
of  this  work.  Mention  has  already  been  made  of  the  fact 
that  the  detonator  is  put  into  the  fixture  with  the  fulminate 
end  downward,  and  it  will  be  seen  that  at  the  front  of  the 


Fig.    33. 


fixture  there  is  a  guard  which  extends  up  to  a  point  level 
with  the  top  of  the  operator's  head.  In  order  to  put  the 
detonator  into  the  fixture,,  the  operator  Is  compelled  to  reach 
beyond  this  guard,  and  in  order  to  see  her  work  and  the 
fixture,  the  girl  looks  into  a  mirror  attached  to  the  wall  of 
the  booth  in  front  of  her.  After  the  detonator  has  been  put 
in  place,  the  girl  must  remove  both  of  her  hands  and  grasp 
the  two  levers  in  order  to  close  the  jaws  to  perform  the 
crimping  operation.  This  cannot  be  done  without  grasping 
the  two  levers  simultaneously.  As  a  result,  the  girl's  hands 
are  bound  to  be  out  of  the  danger  zone,  and  the  guard  plate 
prevents  the  possibility  of  an  explosion  injuring  her  eyes. 
It  will  be  seen  that  under  the  fixture  there  is  a  square  shaft 
or  box  extending  down  below  the  work-bench.  The  lower 
end  of  the  detonator  containing  the  charge  of  fulminate  is 
over  this  opening,  so  that  space  is  provided  to  take  up  the 
expansion  which  would  be  caused  if  a  detonator  exploded, 
thus  avoiding  danger  of  wrecking  the  fixture  and  injuring 

the  operator.  As  a 
matter  of  fact,  the 
instances  in  which 
0&  detonator  has  ex- 
ploded are  extreme- 
ly rare,  and  in 
each  case  nothing 
in  the  nature  of  in- 
jury to  the  oper- 
ator has  resulted. 

Assembling-  the  Fuse 

and  Detonator  into 

the  Bouchon 

I  n  connection 
with  the  work  of 
sealing  the  fuse 
into  the  detonator 
body,  a  description 
was  given  of  the 
way  in  which  a 
portion  of  the  cop- 
per wall  of  the 
body  is  drawn  up 
to  a  knife-edge,  in 
order  to  cause  the' 
remainder  of  the 
detonator  wall  to 
fit  closely  around 
the  fuse.  The  next 
step  is  to  push  the 
end  of  the  fuse 
and  detonator  up 
into  the  lower  end 
of  the  stem  that 
projects  down  from 
the  bottom  of  the 
bouchon.  This  will 
be  best  understood  by  referring  to  Fig.  1.  A  description  has 
already  been  given  of  the  way  in  which  the  bouchon  stem  Is 
spread  in  order  to  facilitate  assembling  the  fuse  and  deto- 
nator into  place,  and  it  will  also  be  seen  that  the  lower  end 
of  this  stem  is  split  to  receive  the  crimp  or  knife-edge  por- 
tion of  the  detonator.  After  the  fuse  and  detonator  have 
been  pushed  up  into  the  bouchon,  it  is  necessary  to  crimp 
the  stem  of  the  bouchon  at  its  extreme  lower  end  and  also 
at  a  point  %  inch  up  from  the  lower  end  to  prevent  the 
flash  of  the  primer  from  traveling  outside  of  the  fuse*  to 
the  explosive.  This  is  done  in  the  fixture  shown  in  Figs. 
29  and  30.  The  best  idea  of  the  way  in  which  this  fixture 
operates  will  be  gathered  from  Fig.  30,  where  it  will  be 
seen  that  there  is  an  opening  A  between  two  jaws  that  are 
actuated  by  a  lever  B.  After  the  detonator  and  fuse  have 
been  inserted  in  the  stem  of  the  bouchon,  lever  B  is  pushed 
over  and  by  means  of  a  cam  action,  this  lever  closes  the 
jaws  onto  the  stem  of  the  bouchon,  thus  causing  it  to  be 
squeezed  into  a  tight  fit  around  the  detonator.     Two  crimp- 
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Imk  operations  arc  performed  on  this  machine  one  al  a 
point  al  the  extreme  end  of  the  bouchon  stem,  and  one  al 
a  distance  \  Inch  up  from  the  bottom,  the  ob'jecl  being  to 
make  tin-  joint  between  the  bouchon  and  detonator  as  nearly 
moisture  proof  as  possible 

Inspection,  Bhellaoklns*,  and  RuHtproofiuur 

Alter  the  assembling  of  the  bouchons  has  bees  completed 
mi  the  machines  Bhown  In  Figs.  2\)  and  30,  each  bouchon  is 
given  a  complete  visual  Inspection,  and  those  which  arc 
found  to  be  perfect  In  every  reaped  are  sent  on  to  a  depart- 
ment in  which  the  first  step  is  to  dip  the  detonator  and 
stem  of  the  bouchon  into  rose-colored  shellac  to  a  point 
about  '_.  Inch  above  the  lower  end  of  the  bouchon  stem. 
The  purpose  Of  this  treatment  is  to  seal  the  joint  and  make 
it  as  completely  moisture  proof  as  possible.  The  dipping 
operation  is  accomplished  by  first  placing  the  bouchons  in 
racks  bolding  twelve  bouchons,  as  shown  in  Fig.  31,  and 
then  dipping  their  ends  in  the  shellac  and  afterward  placing 
the  rack  over  the  draining  tank  where  it  remains  for  a  suf- 
ficient length  of  time  to  allow  the  excess  shellac  to  drip  off. 
Handling  the  work  in  this  iway,  very  little  time  is  required 
to  dip  the  bouchon  stems  into  the  shellac.  When  the  shellac 
is  dry,  the  next  step  is  to  dip  the  cover  end  of  the  bouchon 
into  "Vatudrip"  rustproof  solution,  which  is  found  desirable 
because  the  covers  of  the  bouchons  are  made  of  sheet  steel 
and  the  same  material  is  used  for  making  the  striker  spring 
and  hinge  pin.  If  the  bouchon  were  subjected  to  consider- 
able dampness  the  rust  might  prevent  the  striker  mechan- 
ism from  functioning  freely.  Pig.  32  shows  the  method  of 
applying  the  rustproof  solution.  After  it  is  dry,  the 
bouchons  are  packed  in  cases  containing  384  bouchons  each 
and  sealed  up  ready  for  shipment.  A  case  practically  filled 
with  bouchon  assemblies  is  shown  in  Fig.  33.  The  method 
of  sealing  the  boxes  is  the  same  as  that  described  in  connec- 
tion with  the  packing  of  loaded  grenade  bodies. 

Organization  and  Capacity  of  the  Hand  Grenade  Plant 

In  laying  out  the  hand  grenade  plant  of  the  Gorham  Mfg. 
Co.,  and  purchasing  its  equipment,  the  work  was  based 
upon  providing  sufficient  capacity  for  turning  out  100,000 
finished  grenades  a  day.  The  buildings  were  erected  at 
•the  beginning  of  last  year  and  manufacturing  operations  had 
gotten  under  way  by  the  latter  part  of  March.  For  machin- 
ing the  grenade  bodies,  an  equipment  of  forty-eight  drilling 
and  forty-eight  tapping  machines  is  provided,  having  a 
capacity  for  turning  out  50,000  grenades  in  a  nine-hour  shift. 
Consequently,  two  shifts  are  necessary  to  obtain  the  daily 
production  that  is  required.  For  assembling  the  bouchons, 
the  section  of  the  plant  devoted  to  this  work  is  divided  up 
into  units  in  each  of  which  eighteen  girls  are  employed; 
and  the  complete  work  of  assembling  is  handled  on  a  long 
table  in  each  unit,  on  which  the  complete  equipment  of  the 
unit  is  set  up  to  provide  for  performing  the  various  assem- 
bling operations  progressively.  There  is  a  total  of  thirty- 
six  of  these  units,  and  two  nine-hour  shifts  are  required  to 
give  the  necessary  production.  In  loading  the  bouchons, 
there  are  forty  booths  equipped  for  sealing  the  fuses  into 
the  detonator  bodies,  and  forty  booths  for  sealing  the  bouchon 
stem  around  the  detonator.  Each  booth  has  a  capacity  for 
loading  2500  bouchons  a  day,  which  gives  the  required  rate 
of  production. 

*     *     * 

The  consolidation  of  the  Niagara  Falls  Power  Co.,  the  Cliff 
Electrical  Distributing  Co.  and  the  Hydraulic  Power  Co.  of 
Niagara  Falls,  N.  Y.,  into  a  new  corporation  under  the  name 
of  the  Niagara  Falls  Power  Co.  has  created  the  largest  elec- 
tric power  company  in  the  world  as  regards  energy  output. 
Approximately  2,000,000,000  kilowatt-hours  will  be  generated 
yearly  in  the  hydro-electric  plants  of  the  company.  The  com- 
pany, including  the  plant  of  its  subsidiary,  the  Canadian 
Niagara  Power  Co.,  has  an  installed  capacity  of  370,000 
horsepower  and  is  installing  an  additional  100,000  horse- 
power which  will  be  ready  for  operation  during  the  year  1919. 


CONFLICT  OF  COMPENSATION  ACTS 

IIY    CHICHI, A    C.    8HERI.OOK 

Large  employers  Of  labor  who  do  business  in  several  states 
are  frequently  perplexed  as  to  the  apparent  conflict  of  the 
law  relating  to  the  recovery  of  compensation  for  injuries 
received  while  at  work.  It  has  been  pointed  out  before  in 
these  columns  that  there  is  a  great  difference  in  the  amount 
to  be  recovered  for  certain  specific  injuries  in  the  various 
states,  16  2/3  per  cent  per  week  more  money  being  recovered 
by  the  injured  workman  in  Massachusetts  than  in  Iowa  or 
Rhode  Island.  There  are  corresponding  differences  between 
the  amount  of  recovery  and  the  basis  of  recovery  in  other 
states. 

Compensation  Recovered  in  State  in  which  Accident  Occurs 

This  situation  naturally*  leads  one  to  question  where  the 
workman  is  entitled  to  recover  for  his  injury— in  the  state 
where  the  accident  occurred,  in  the  state  where  the  contract 
of  employment  was  entered  into,  or  wherever  he  may  find 
the  employer?  It  might  seem  at  first  thought  to  make  slight 
difference  as  to  where  the  injured  workman  brings  his  ac- 
tion, so  long  as  he  recovers  the  compensation  due  him.  The 
employer  having  paid  the  compensation  according  to  the 
terms  of  the  law  in  one  state  cannot  thereafter  be  called  upon 
to  pay  it  according  to  the  terms  of  the  law  in  another  state. 
However,  there  is  a  very  material  difference  as  to  where 
the  action  is  brought,  and  one  which  causes  a  great  deal  of 
dispute  oftentimes.  Workmen  want  to  recover  where  the 
law  is  the  mosf  favorable  to  them,  if  there  is  a  possibility 
of  their  bringing  an  action  in  more  than  one  state,  while 
employers  prefer  to  pay  their  obligation  in  the  state  which 
is  most  favorable  to  them.  Neither  one  of  the  parties  can 
be  criticized  for  this  natural  desire.  Hence  the  need  of 
understanding  the  rules  of  law  applicable  in  such  cases  so 
that  it  will  not  be  necessary  to  rush  to  the  courts  for  need- 
less litigation. 

It  is  a  general  rule  of  law  in  regard  to  the  conflict  of  com- 
pensation statutes  that  the  law  of  the  state  in  which  the 
injury  occurred  controls  the  right  of  the  injured  person  to 
recover  for  such  injuries.  This  does  not  mean,  however, 
that  the  courts  of  another  state  may  not  try  the  case  if  they 
have  jurisdiction  of  the  parties.  Such  courts  may  try  the 
case,  but  in  their  proceedings  they  will  not  be  governed  by 
their  own  law,  but  by  the  law  of  the  place  where  the  event 
giving  rise  to  the  cause  of  action  occurred.  This  is  a  well- 
known  principle  of  conflict  of  laws. 

For  instance,  in  one  case  a  workman  was  employed  in  a 
tunnel  under  the  St.  Clair  River.  He  was  sent  from  the 
American  side  of  the  tunnel  to  the  Canadian  side  and  was 
injured  there.  It  was  held  that  the  recovery  must  be  under 
the  laws  of  Canada,  as  his  injury  occurred  there.  In  an- 
other case,  a  workman  was  injured  in  Ohio  and  brought  suit 
in  Indiana.  It  was  held  that  while  the  case  could  be  tried 
in  Indiana,  it  must  be  governed  by  the  laws  of  Ohio.  In 
another  case  a  workman  was  injured  by  a  load  of  timber 
which  had  been  negligently  loaded  in  New  Mexico,  but  the 
accident  took  place  in  Texas.  It  was  held  that  the  laws  of 
Texas  would  govern. 

Compensation  Acts  have  no  Extra-territorial  Effect 

While  the  general  rule  is  as  above  stated,  there  are  many 
jurisdictions  holding  that  the  law  of  the  place  where  the 
contract  of  employment  was  entered  into  shall  govern  in 
all  subsequent  actions  for  injuries  received  while  in  such 
employment.  In  a  New  York  case,  where  a  contract  was 
made  in  Germany  for  service  on  a  vessel  which  was  to  com- 
mence at  Hamburg  and  end  there  after  the  vessel  had  been 
to  New  York  and  back,  it  was  held  that  the  law  of  the 
place  where  the  contract  was  made  would  control.  This  na- 
turally raises  the  question  of  whether  the  compensation 
statutes  have  extra-territorial  effect.  The  New  York  court 
has  said  that  the  German  compensation  act  has  extra-terri- 
torial effect  by  the  decision  mentioned  above.     If  the  com- 
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pensation  acts  have  extra-territorial  effect,  then  it  is  logical 
to  argue  that  if  a  contract  of  employment  is  entered  into 
in  a  state  not  having  compensation  acts  and  the  injury  oc- 
curs in  a  state  having  such  legislation,  the  rule  mentioned 
in  the  New  York  case  would  have  to  he  rocognized  and  no 
recovery  could  be  made,  even  though  the  state  statute  where 
the  injury  occurred  expressly  declared  compensation  to  be 
payable  for  injuries  occurring  within  the  state. 

It  is  certainly  within  the  bounds  of  reason  to  say  that 
the  power  of  a  state  legislature,  in  the  matter  of  statutory 
enactments,  extends  to  the  territorial  limits  of  the  state 
for  which  it  acts.  If  the  legislature  of  a  foreign  country 
can  enact  a  law  that  will  govern  in  New  York,  there  is  some- 
thing wrong  with  either  the  sovereignty  or  the  judicial 
branch  of  the  state  of  New  York.  If  the  state  of  Massachu- 
setts can  enact  a  compensation  statute  which  will  follow 
Massachusetts  workmen  around  the  world,  then  the  power 
of  the  Massachusetts  legislature  extends  not  only  to  the  ter- 
ritorial limits  of  that  state  but  to  the  territorial  limits  of  the 
world. 

While  several  of  the  states  have  said  that  the  compen- 
sation acts  have  extra-territorial  effect,  happily  this  is  not  the 
general  rule  and  is  not  supported  by  the  weight  of  authority. 
It  is  not  followed  in  the  majority  of  the  courts  here  and  it 
is  not  recognized  in  the  courts  of  Great  Britain.  In  an 
English  case,  a  workman  was  hired  under  the  laws  of  the 
United  Kingdom  and  sent  to  perform  the  duties  of  his  em- 
ployment outside  the  limits  of  the  British  Empire.  The 
courts  of  England  held  that  he  was  not  entitled  to  relief 
under  the  English  law  because  the  accident  had  not  occurred 
within  the  territory  of  the  British  Empire. 

Sober  thought  would  certainly  indicate  that  there  is 
nothing  wrong  with  this  reasoning.  What  some  of  the 
courts  have  stoutly  denied  in  the  case  of  other  legislation, 
they  have  just  as  emphatically  declared  to  be  true  under  the 
compensation  acts.  If  the  legislature  of  one  state  can  enact 
general  laws  applicable  only  within  the  territory  of  that 
state  and  of  no  effect  elsewhere,  then  the  same  rule  should 
apply  in  the  case  of  compensation  laws.  It  can  be  stated  on 
the  weight  of  great  authority  that  the  compensation  acts 
have  no  extra-territorial  effect. 

Mode  of  Procedure  in  Recovering-  Compensation  Governed  by 
State  in  which  Action  is  Brought 

Another  question  that  often  causes  considerable  dispute  is 
as  to  the  mode  of  procedure.  If  the  law  of  the  place  where 
the  accident  occurred  is  to  be  followed,  must  the  usual 
methods  of  procedure  in  the  state  where  the  action  is  in- 
stituted be  foregone  and  the  unknown  practice  and  pro- 
cedure in  the  state  where  the  accident  occurred  be  used? 
This  is  not  the  case.  It  is  a  recognized  principle  of  con- 
flict of  laws  that  in  matters  of  form  and  procedure  the  law 
of  the  place  where  the  action  is  commenced  shall  govern, 
or  the  lex  fori. 

The  Supreme  Court  of  California  said:  "Ordinarily,  sta- 
tutes of  the  several  states  regulating  remedies  by  means  of 
judicial  proceedings  are  to  be  understood  as  intended  to 
apply  only  to  proceedings  in  the  courts  of  the  particular 
state,  unless  it  clearly  appears  that  they  were  intended  to 
have  a  wider  scope." 

The  Alabama  court  said:  "The  rule  is  general,  of  great 
practical  importance,  and  has  been  frequently  acted  upon, 
that  'when  by  a  statute  a  new  right  is  given,  and  a  specific 
remedy  provided,  or  a  new  power  and  also  the  means  of  exe- 
cuting it  are  provided  by  statute,  the  power  can  be  executed 
and  the  right  vindicated  in  no  other  way  than  that  pre- 
scribed by  the  statute.'  " 

Taking  a  specific  example,  this  means  that  if  the  state 
of  New  Yfcrk  enacts  a  statute  creating  a  new  right  which 
has  never  existed  before  in  law,  and  prescribes  a  definite 
manner  in  which  that  right  is  to  be  exercised,  the  right  can 
exist  only  where  it  is  possible  to  follow  the  procedure  in  the 
manner  indicated.  Let  us  take  the  compensation  acts  as  a 
concrete   example.     In   New   York,   as  elsewhere,   when   the 


compensation  acts  were  enacted,  it  was  necessary  to  outline 
a  mode  of  procedure  to  enforce  them.  The  courts,  being 
antagonistic  in  principle,  could  not  be  expected  to  enforce 
the  acts  according  to  their  true  spirit.  It  was  necessary, 
then,  to  form  an  Industrial  Commission  before  which  com- 
pensation cases  were  to  be  tried  and  procedure  followed  as 
outlined  in  the  statute.  This  procedure  was  absolutely  dif- 
ferent from  any  procedure  followed  by  any  court  in  any 
state  in  the  union.  The  right  to  compensation  could  not 
be  established  unless  this  procedure  was  followed. 

We  have  said,  with  the  sanction  of  sufficient  authority, 
that  the  law  of  the  place  of  the  accident  shall  govern  in 
case  a  workman  brings  a  suit  for  compensation.  We  have 
also  said  that  the  lex  fori  governs  in  matters  of  procedure. 
Suppose  that  a  workman  is  injured  in  New  York,  which  has 
a  compensation  statute,  and  he  desires  to  bring  an  action 
for  it  in  South  Carolina,  which  does  not  have  a  compensation 
act  nor  an  Industrial  Commission.  According  to  the  lex 
fori,  it  would  appear  that  the  New  York  law  would  be  ap- 
plied by  the  procedure  in  South  Carolina.    But  would  it? 

It  seems  that  the  words  of  the  Alabama  court  carry  with 
them  the  weight  of  authority,  and  the  workman  could  not 
bring  his  action  in  South  Carolina  or  any  other  state  which 
did  not  have  a  compensation  act  or  a  commission  to  carry 
it  out  according  to  the  procedure  usually  followed  in  such 
cases,  for  "the  power  can  be  executed  and  the  right  vindi- 
cated in  no  other  way  than  that  prescribed  by  the  statute." 
And  it  is  further  a  principle  in  the  conflict  of  laws  that  is 
recognized  as  being  authoritative,  that  the  law  of  other 
states  will  not  be  enforced  in  a  given  state,  if  to  enforce  it 
will  contravene  the  established  policy  of  the  latter  state. 

However,  where  the  proper  machinery  exists  for  the  en- 
forcement of  a  right  in  a  given  state,  such  state  will  enforce 
the  rights  conferred  by  the  statutes  of  another  state  where 
it  is  possible  to  enforce  the  right  in  the  manner  prescribed 
by  statute.  This  means  that  a  workman  injured  in  New 
York  can  go  into  New  Jersey  or  any  other  state  having  a 
compensation  act  and  the  machinery  to  enforce  it  and  make 
recovery  according  to  the  terms  of  the  New  York  act. 

The  conflict  of  laws  is  a  matter  which  is  extremely  inter- 
esting and  one  that  is  hard  to  determine.  Employers  doing 
business  in  several  states  should  acquaint  themselves  with 
the  general  complexion  of  the  conflict  of  compensation  acts, 
for  it  will  tend  to  bring  about  more  speedy  adjustment  of 
these  cases.  In  the  preceding,  we  have  found  that  the  fol- 
lowing general  principles  apply: 

1.  The  law  of  the  place  of  the  injury  governs  as  to  the 
amount  of  compensation  that  may  be  recovered. 

2.  The  compensation  acts  have  no  extra-territorial  effect. 
as  a  general  rule. 

3.  The  lex  fori  governs  as  to  procedure  and  manner  of 
recovery. 

4.  Compensation  cannot  be  recovered  in  a  state  which  does 
not  have  the  necessary  machinery  to  enforce  the  right. 


FRANCE  NEEDS  RAW  MATERIALS 

In  a  statement  by  Jules  B.  Clausse,  prominently  connected 
with  large  industrial  enterprises  in  France,  emphasis  was 
laid  upon  the  need  for  machinery  in  the  restoration  of 
France.  His  view  is  that,  as  the  machinery  required  must 
be  obtained  at  the  cheapest  possible  price  and  in  the  she 
possible  time,  it  must  He  manufactured  in  France,  but  the 
raw  materials  for  this  industry  must  be  imported.  At  the 
end  of  the  war,  1,700.000  men  and  women  were  working  in 
French  shops  on  war  materials.  In  order  to  keep  these  men 
and  women  employed,  raw  materials  will  be  required  in 
great  quantities.  He  further  advocated  that  all  taxes  which 
raise  the  price  of  raw  materials  artificially,  such  as  tariff 
duties,  should  be  abolished.  For  the  present,  goods  so  com- 
pletely lacking  as  are  many  of  the  metals,  should  be  per- 
mitted to  enter  France  tree,  and  complete  \>nun  reial  liberty 
should  be  given  to  the  industries. 


Manufacture  of 
Steel  Barrels 


By  Edward  K.  Hammond 


t 


Blanking  the  Barrel  Heads,  Bending  the  Sheets  for  the  Bodies, 
Welding,  Flanging,  Brazing,  Bilging,  Pickling  and  Testing 


IN  the  cooperage  department  of  the  Standard  Oil  Co.  at 
Bayonne,  N.  J.,  there  is  a  branch  that  is  engaged  in  the 
manufacture  of  bilged  steel  barrels.  At  the  time  when 
a  decision  was  reached  to  start  making  barrels  of  this  type, 
there  were  two  reasons  why  it  was  desiiable  to  change  from 
the  familiar  form  of  wooden  barrel  with  steel  hoops,  namely, 
the  relatively  short  life  of  wooden  barrels  and  the  steadily 
increasing  cost  of  wood  suitable  for  use  in  cooperage  shops. 
Several  years  of  experience  with  the  use  of  steel  barrels  has 
demonstrated  the  fact  that  they  are  unusually  well  suited  for 
many  classes  of  service,  but  the  prediction  made  some  time 
ago  that  barrels  of  this  type  would  completely  replace 
wooden  barrels  has  not  as  yet  been  justified.  In  fact,  dur- 
ing the  past  two  years  the  cooperage  department  of  the 
Standard  Oil  Co.  has  made  more  wooden  barrels  than  at 
any  time  in  its  history,  although  this  must  not  be  construed 
to  mean  that  the  production  of  steel  barrels  has  fallen  off 
in  any  way. 

Raw  Material  of  the  Steel  Barrel  Industry 

Hot-rolled  steel  is  used  for  making  steel  barrels,  and 
according  to  the  process  used  by  the  Standard  Oil  Co.,  three 
pieces  of  steel  are  required  to  make  a  complete  barrel.  One 
piece  of  13-gage  steel  forms  the  body,  and  two  pieces  of  12- 
gage  steel  form  the  heads  at  each  end.  This  raw  material 
comes  to  the  plant  in  sheets  of  such  a  size  that  those  used 
for  making  the  barrel  bodies  only  require  a  slight  amount 
of  trimming  under  a  squaring  shear;  the  sheets  from  which 
the  heads  are  made  are  of  sufficient  size  to  provide  for 
blanking  and  drawing  three  heads  from  each  sheet. 

There  probably  is  no  one  point  in  the  successful  manu- 
facture of  steel  barrels  which  is  of  more  importance  than 
the  chemical  composition  of  the  steel  from  which  they  are 
made.  When  the 
Standard  Oil  Co. 
started  in  this 
work,  a  great  deal 
of  trouble  was  ex- 
perienced in  weld- 
ing the  side  seams 
in  the  bodies. 
What  appeared  to 
be  perfectly  satis- 
factory welds  were 
produced,  but  dur- 
ing what  is  known 
as  the  "bilging"  op- 
eration— of  which  a 
complete  descrip- 
tion is  presented  in 
a  later  section  of 
this    article  —  the 
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Fig.  1.     Diagrams  showing  Condition  of  Work  Ready  for  folding  Seam  between  Head  and  Body, 
after  the   Seam   is  folded,   and  after  the*  Bilging   Operation  has   been  performed 


barrel  would  either  break  at  the  weld  or  at  a  point  close  to 
one  side  of  the  weld.  This  appeared  to  be  due  to  crystalliza- 
tion of  the  steel.  Material  was  purchased  from  various  steel 
makers  who  had  been  told  in  detail  of  the  requirements  of 
the  work  in  hand,  but  for  a  long  time  none  of  this  material 
gave  satisfactory  results. 

Many  steel  salesmen  were  eager  to  obtain  this  business 
and  spoke  with  great  confidence  of  the  ability  of  their 
metallurgists  to  produce  steel  which  would  fulfill  all  require- 
ments. Sample  shipments  were  sent  in  and  barrels  pro- 
duced from  the  steel,  and  in  some  cases  the  results  obtained 
were  apparently  all  that  could  be  desired.  The  trouble  lay 
in  the  fact  that  the  results  were  not  uniform;  sometimes  a 
considerable  run  of  barrels  would  be  obtained  that  fulfilled 
all  requirements,  but  suddenly — and  for  no  apparent  reason — 
the  barrels  would  begin  to  fail  at  the  welded  section.  Metal- 
lurgists in  the  employ  of  the  United  States  Steel  Corporation 
spent  eight  years  working  on  this  problem  and  eventually 
produced  a  steel  which  gives  very  satisfactory  results,  the 
loss  of  barrels  through  failure  at  the  weld  now  amounting 
to  not  over  1  per  cent.  This  development  work  was  started 
about  thirteen  years  ago,  and  is  of  interest  at  this  time  in 
showing  the  amount  of  perseverance  and  patience  which  was 
required  in  perfecting  the  steel  barrel  industry. 

Making'  the  Barrel  Heads 

A  500-ton  press  built  by  the  Toledo  Machine  &  Tool  Co., 
Toledo,  Ohio,  which  is  shown  in  Fig.  2,  is  used  for  making 
the  barrel  heads,  and  as  has  already  been  mentioned,  three 
heads  are  obtained  from  each  sheet  of  steel.  Two  men  are 
employed  to  operate  the  punch  press,  one  standing  at  each 
side  of  the  platen  so  that  the  sheets  are  passed  through 
from   front   to   back.     The   making   of   the   barrel   heads   is 

done  in  combina- 
tion drawing  and 
blanking  dies, 
which  cut  out  a 
blank  of  the  re- 
quired diameter 
and  draw  it  up  to 
the  form  shown  at 
A  in  Fig.  1.  In 
addition  to  blank- 
ing and  drawing 
the  heads,  the  In- 
terstate Commerce 
Commissftm  r  e- 
quires  that  each 
head  shall  be 
marked  with  the 
date  on  which  the 
barrel    was    made; 
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Fig.  2. 


No.   59  Toledo  Power  Press  equipped  with  Combination  Die  for 
blanking   and  drawing  tbe   Barrel  Heads 


Fig.    3. 


No.    57   Toledo   Power   Press    and    Matthews    Sectional   Dies   for 
embossing  the  Name,   etc.,    on  Barrel  Heads 


various  other  supplementary  markings  are  also  required. 
For  this  purpose  use  is  made  of  special  embossing  dies  made 
for  that  purpose  by  James  H.  Matthews  &  Co.,  of  Pitts- 
burg, Pa. 

The  idea  for  the  design  of  these  marking  dies  was  obtained 
from  the  way  in  which  a  typesetter  assembles  type  for  print- 
ing; and  the  Matthews  marking  dies  have  the  advantage  in 
common  with  type — that  they  can  be  used  over  and  over 
again  in  various  combinations  to  produce  any  desired  mark- 
ing on  the  work.    It  will  be  apparent  from  Fig.  3  that  these 


dies  consist  of  steel  blocks,  each  of  which  carries  a  number 
or  letter  of  the  desired  size.  These  die  sections  are  made  in 
pairs,  in  one  of  which  the  letter  or  figure  is  in  relief,  while 
in  the  other  it  is  cut  into  the  face  of  the  die.  When  used 
for  marking  barrel  heads  which  have  been  blanked  and 
drawn  in  the  preceding  operation,  two  sets  of  these  die  sec- 
tions arranged  to  produce  the  required  marking  are  set  up 
in  the  die-holder  on  the  press  platen  and  in  the  holder  car- 
ried by  the  ram  of  the  press,  respectively.  The  die  sec- 
tions with   letters  or   figures  in   relief  are   mounted   in   the 


Fig.  4.     Small  Power  Press  equipped  with  Dies  for  piercing  Bung  Holes 
and  drawing  up  Metal  around  Holes 


Fig.   5.     Electric  Arc  Welding   Outfit   made  by  C.   &  C.   Electric  Co.   for 
welding   Sockets   into   Head   of   Barrel 
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bolder  carried  bj 
the  ram  of  the 
press,  while  the 
other  Bet  of  die  sec 
la  placed  on 
the  machine  platen 

and     accurately     In 

cated  In  allgnmenl 
with  the  die 
i ions  carried  by  the 
ram.  From  tliis  it 
will  be  apparent 
thai  a  f  t  e  v  t  h  e 
blanking  and  draw- 
ing operation  has 
been  performed, 
these  dies  will  em 
boss  the  marking 
upon  the  barrel 
head,    the   arrange- 


Fig.    6. 


Trimming-   Press   built   by   George    A. 
Sheets    from    which 


Ohl   &   Co.,    which   is   used   for    squaring    up    the 
Barrel    Bodies    are    made 


chine  bull!  i»y  the 
c.  &  C.  Electric  Co. 
This  is  an  ordlnarj 
welding    operation, 

and  consists  mere 
iv  hi'  dropping  i he 

malleable  iron  sock- 
ets   into    place    anil 

wciii inj'.  them  to 
the  barrel  head. 
The  usual  form  of 
elect  rode  holder  is 
employed  and  the 
necessary  amount 
of  metal  is  added 
to  the  weld  from 
a  piece  of  Swedish 
iron  wire  that  is 
carried  in  the  elec- 
trode holder. 


nient  being  such  that  this  marking  appears  in  relief.  The 
No.  57  Toledo  press  used  for  the  performance  of  this  work 
is  illustrated  in  operation  in  Fig.  3  which  also  shows  the 
extra  die  sections  carried  in  trays  on  the  frame  of  the  ma- 
chine. It  will  be  apparent  to  men  who  have  had  experience 
in  the  performance  of  embossing  operations  that  as  the  let- 
ters are  about  %  inch  wide  and  it  is  required  to  emboss  the 
marking  to  a  height  of  3/32  inch,  a  press  which  can  success- 
fully do  this  work  on  12-gage  steel  will  have  to  be  of  great 
strength  and  possessed  of  ample  means  for  the  application 
of  pressure. 

Piercing-  the  Bung-  Holes  in  the  Barrel  Head 

When  the  embossing  operation  has  been  completed,  the 
barrel  heads  are  transferred  to  a  special  power  press,  illus- 
trated in  Fig.  4,  where  two  holes  are  pierced  to  receive  the 
"spuds"  or  malleable  iron  sockets  for  the  bungs.  This  is  a 
simple  blanking  operation  which  is  performed  with  dies 
arranged  to  draw  up  a  slightly  raised  area  around  each  of 
the  holes. 

Welding-  the  Bung  Hole  Sockets  into  the  Head 

After  piercing  the  holes  in  the  manner  which  has  just 
been  described,  the  next  step  is  to  weld  the  spuds  into  place 
in  the  head.  Fig.  5  illustrates  the  apparatus  used  for  this 
purpose,    which    consists    of    an    electric    arc    welding    ma- 


Making  the  Barrel  Bodies 

In  connection  with  a  discussion  of  the  raw  materials  used 
in  the  steel  barrel  industry,  it  was  stated  that  plates  of  13- 
gage  steel  from  which  the  barrel  bodies  are  made  come  to 
the  plant  in  sizes  just  large  enough  to  make  a  complete  bar- 
rel body.  The  only  preparatory  work  necessary  is  to  trim 
the  edges  of  these  plates  under  a  squaring  shear  to  be  sure 
that  they  are  accurate.  The  squaring  shear  used  for  this 
purpose  was  built  by  George  A.  Ohl  &  Co.  of  Newark,  N.  J., 
and  is  shown  in  operation  in  Fig.  6.  After  this  has  been 
done,  the  plates  are  transferred  to  a  set  of  bending  rolls 
built  by  the  Niagara  Machine  &  Tool  Works  of  Buffalo,  N.  Y., 
and  shown  in  operation  in  Fig.  7,  through  which  they  are 
passed  to  bring  each  piece  into  a  cylindrical  form.  When 
this  has  been  accomplished,  the  next  step  is  to  butt-weld  the 
seam  down  the  side  of  the  barrel,  and  for  this  purpose  use 
is  made  of  a  battery  of  special  electric  welding  machines 
built  by  the  C.  &  C.  Electric  Co.  of  Garwood,  N.  J.  As  shown 
in  Fig.  8,  these  machines  will  be  seen  to  consist  of  a  frame 
in  which  the  bent  sheet  for  making  the  barrel  body  is 
clamped  in  such  a  way  that  the  butt  ends  of  the  seam  down 
the  side  of  the  barrel  are  held  closely  in  contact  with  each 
other.  It  will  be  apparent  from  the  illustration  that  this 
clamp  is  so  arranged  that  a  space  A  is  left  down  the  center, 
which  is  of  sufficient  width  to  provide  for  reaching  through 


Fig.    7. 


Bending    Rolls   built    by   Niagara    Machine    & "  Tool    Works    for 
curving  Each   Sheet  into   a   Cylindrical  Form 


Fig.    8. 


Special   Arc   Welding   Machine   built   by   C.    &    C.    Electric   Co. 
for  welding  the  Side  Seam  of  the  Barrel  Body 
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to  perform  the  welding  operation.  The  base  of  the  machine 
is  connected  to  one  terminal  of  the  electric  circuit  so  that 
the  frame  and  the  barrel  held  by  it  become  one  terminal; 
the  other  terminal  consists  of  an  electrode  holder  B  in  which 
is  clamped  a  piece  of  Swedish  iron  wire  0,  %  inch  in  diameter, 
the  holder  being  furnished  with  a  wooden  handle,  which  is 
a  non-conductor  and  so  provides  for  the  safety  of  the  operator. 
When  the  barrel  has  been  clamped  in  place,  application 
of  the  piece  of  Swedish  iron  to  the  joint,  results  in  closing 


Fig.    9. 


Machine   built   by    Charles    Leffler   &    Co-,    for    folding   Edge    of 
Head   over   Flange   on   Barrel   Body 


the  circuit  and  melting  the  iron  wire  to  make  an  addition 
of  metal  at  the  point  where  the  welding  is  to  be  done.  This 
is  the  familiar  process  of  electric  arc  welding  and  requires 
no  detailed  description.  In  this  connection,  however,  atten- 
tion is  called  to  the  fact  that  a  welder  can  only  handle  a 
piece  of  wire  8  inches  in  length,  and  as  it  requires  approx- 
imately 8  feet  of  wire  to  complete  the  weld  in  a  barrel  body, 
it  will  be  apparent  that  he  must  change  his  wire  at  least 


Fig.    11.     Close   View   of   One   of   the   Two   Rolls   on   Leffler   Machine   for 
folding  Seam  between  Barrel  Body  and  Head 

twelve  times.  An  experienced  welder  will  produce  a  weld 
of  practically  the  same  strength  as  that  of  any  other  section 
of  the  steel,  but  in  doing  this  work  care  must  be  taken 
each  time  the  Swedish  iron  wire  is  changed  and  a  fresh 
start  made  in  the  performance  of  the  welding  operation  not 
to  go  back  too  far  over  the  weld.  Steel  adjacent  to  the 
point  of  welding  deteriorates  rather  rapidly,  and  in  the  event 
of  heat  being  applied  to  the  barrel  body  seam  for  a  greater 
length  of  time  than  is  required,  there  is  a  tendency  for  the 
steel  adjacent  to  the  weld  to  become  crystallized  which,  in 


Fig.    12. 


Oil-heated    Brazing   Furnace    with    Rotary    Hearth,    for   brazing 
Barrel    Head    onto    Body 


Fig.   10. 


Close  View  of  the  Two  Rolls  A  and  B  on  Leffler  Machine  for 
turning  up  Flange  C  on  Barrel  Body 


turn,  is  likely  to  result  in  failure  of  the  barrel  at  or  near 
the  weld  during  subsequent  steps  in  ihe  process  of  manu- 
facture. 

Flanging-  the  Barrel  Body  and  Folding  the  Periphery  of  One 
Head  Over  the  Flange 

After  the  welding  operation  has  been  completed,  the  next 
step  is  to  form  a  flange  at  one  end  of  the  work,  as  shown 
at  li  in  Fig.  1.  This  operation  is  performed  on  a  rotary 
flanging  machine  built  by  Charles  Leffler  &  Co.  of  Brooklyn. 
N.  Y.  When  this  operation  has  been  completed,  head  A  is 
dropped  into  place1  in  the  top  of  the  barrel  body  and  trans- 
ferred to  a  second  Leffler  rotary  flanging  machine,  shown  in 
Fig.  9,  which  is  equipped  with  a  set  of  dies  for  folding 
flange  C   (see  diagrams.  Fig.   1)    on  the  head  over  flange  B 


580 


MACHINERY 


February,  1919 


produce  a  good  joint. 


Fig.    13.      Special   Hydraulic   Press   built   by   R.    D.    Wood   for   forming   Bilge    on   Barrel   Body. 

This   Illustration   shows   Barrel   C   filled   with   Water   Ready   for   the   Bilging   Operation, 

Barrel  G  after  the  Bilge  has  been  produced  and  the  Form,  on  the  Press  has  been 

opened,  and  Bilged  Barrel  H  having  Water  dumped  out  into  a  Drain 

on  the  barrel  body.    A  better  idea  of  the  way  in  which  the 
flange  is  turned  up  on  the  body  of  the  barrel  will  be  gath- 
ered by  reference  to  Fig.  10,  which  shows  a  close  view  of 
the  mechanism  provided  for  this  purpose.     The  body  of  the 
barrel  is  dropped  into  place  on  a  form,  after  which  roller 
A  is  swung  over  by  means  of  a  suitable  mechanism   (which 
will  be  described  in  connection  with  Fig.  11)    to  force  the 
metal  at  the  extreme  lower  edge  of  the  barrel  body  into 
close  contact  with  the  form  over  which  it 
is   carried,   and   thus   start  the   work   of 
bending  up  the  flange.     After  the  opera- 
tion   has    progressed    to    this    point    the 
flange  is  completed  by  means  of  a  corru- 
gated roller  B  which  is  forced  up  under 
the  flange  that  has  already  been  started, 
and  causes  this  flange  to  assume  the  con- 
dition shown  at  C  in  the  illustration. 

Fig.  11  shows  the  mechanism  of  the 
machine  illustrated  in  Fig.  9,  which  is 
used  for  folding  the  edge  of  the  barrel 
head  over  the  flange  on  the  body  that  is 
turned  up  on  the  machine  illustrated  in 
Fig.  10.  It  will  be  seen  that  on  the 
seam-folding  machine,  Fig.  10,  there  is 
a  roller  A.  In  setting  up  the  work  on 
the  machine,  the  barrel  head,  which  is  in 
the  condition  indicated  at  A  in  Fig.  1, 
is  put  on  the  table  of  the  machine,  after 
which  the  barrel  body  is  dropped  into 
place  so  that  the  head  fits  up  into  it. 
It  is  then  the  function  of  the  seam-folding 
machine  to  bend  flange  C  over  flange  B 
to  bring  the  work  to  the  condition  shown 
in  the  center  diagram  in  Fig.  1.  To  ac- 
complish this  result,  handwheel  B,  Fig. 
11,  is  turned,  rotating  a  worm  that 
meshes  with  a  worm-wheel  segment  on 
the  pivoted  bracket  on  which  roller  A 
is  mounted.  This  roller  is  caused  to 
move  over  against  the  edge  of  the  flange 
on  the  barrel  head.     Through  the  action 


ni'  the  roller  L,  and  also  thai  of  another 
roller  (no1  shown  in  the  illustration) 
which  engages  the  work  before  roller  A 
comes  into  contact  with  it,  the  edge  of 
tin;  head  is  folded  over  the  flange  on  the 
barrel  body. 

Brazing-  the  Head  onto  the  Barrel  Body 

Experience  in  the  manufacture  of  steel 

barrels    has    shown    that,    it    is    far    more 
desirable    to    braze    the    heads   onto    the 
body   than   to   weld   them   in  place.     The 
reason    lor   this   is   that   if  the  head   of  a 
barrel    becomes    damaged,    it    is    an    easy 
matter  to  remove  it  and  substitute  a  new 
one  if  the  joint  has  been  made     by  braz- 
ing;   but  if  the  joint  were  welded,  such 
a   repair    could    not    be   made   and    so    it 
would   be   necessary   to  throw   away   the 
whole  barrel.     In  preparing  for  the  per- 
formance   of   the    brazing   operation,    the 
work  is  started  during  the  time  that  'the 
seam  is  being  folded  on  the  machine  illus- 
trated  in   Fig.   9.     The   operator   of   the 
seam-forming    machine    introduces    brass 
and  the  necessary  flux  into  the  joint,  so 
that  the  work  is  ready  to  be  brazed  after 
it  leaves  the  seam-folding  machine.     The 
brazing  operation  is  performed  in  an  oil- 
heated  furnace  equipped  with  a  rotating 
hearth.     Such  a  furnace  is  shown  in  op- 
eration  in   Fig.   12,   and   here   it  will   be 
seen  that  near  the  top  of  the  barrel  there 
are  two  long  handles.     The  reason  for  using  these  handles 
is  that  when  the  seam  filled  with  brass  and  flux  is  heated, 
this  material  becomes  molten  and  if  care  were  not  taken  to 
keep  the  barrel  in  a  perfectly  vertical  position  while  it  was 
being  lifted  from  the  furnace,  the  molten  brass  would  run 
out.     During  the  process  of  brazing  it  is  necessary  to  add 
additional  flux  and  sometimes  additional  brass  in  order  to 


Fig.   14. 


This  Illustration  shows  the  R.  D.   Wood  Hydraulic  Bilging  Press  with  All  Equipment 
in  the   Same   Positions  as   shown  in  Fig.    13,   except  that   the  Form  on  the 
Bilging  Press  is  closed  Ready  for  Operation 
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Performance  of  the  Bilging  Operation 
The  condition  of  the  work  is  now  as 
shown  by  the  center  diagram  in  Fig.  1. 
As  will  be  seen  the  body  of  the  barrel  is 
a  straight  cylinder,  and  the  next  step 
required  in  the  process  of  manufacture 
is  to  perform  what  is  known  as  the 
"bilging"  operation,  which  brings  the 
body  of  the  barrel  to  the  form  shown  at 
0  in  Fig.  1.  For  this  purpose  the  barrel 
is  taken  to  a  special  hydraulic  press  built 
by  R.  D.  Wood  &  Co.,  of  Philadelphia,  Pa., 
and  set  up  on  a  swinging  bracket  A 
(Fig.  13),  with  the  head  of  the  barrel 
down.  The  barrel  is  next  filled  with 
water  from  pipe  B,  after  which  the 
bracket  swings  it  into  position  in  the 
bilging  fixture.  It  will  be  seen  that  this 
is  essentially  a  form,  the  diameter  of 
which  at  the  top  and  bottom  is  that  of 
the  cylindrical  shaped  barrel  body  when 
in  the  condition  shown  at  C,  while  the 
sides    of    the    fixture    have    the    desired 


Fig.   15.     Two  of  the  Pickling  Tanks  in  which  Barrels  are  dipped  first  into  Sulphurio  Acid  and 
then  into  Caustic  Soda  to  strip  Scale   off  the   Steel  preparatory   to   galvanizing 


amount  of  bilge 
which  is  required  on  the  barrel  when  completed.  At  the 
top  of  the  fixture  there  is  a  plunger  D  with  an  annular 
groove  of  the  same  diameter  as  the  straight  cylindrical  bar- 
rel body.  This  plunger  descends  into  place  on  the  top  of  the 
barrel  and  the  packing  in  the  groove  serves  to  make  the 
joint  water-tight.  The  pumps  on  the  press  are  now  started 
and  deliver  additional  water  into  the  barrel  under  pressure, 
with  the  result  that  the  barrel  is  expanded  to  completely 
fill  the  bilging  fixture.  Obviously  as  this  operation  pro- 
ceeds, the  upper  edge  of  the  barrel  will  be  drawn  down  as 
the  steel  is  expanded  sidewise.  To  take  care  of  this  contin- 
gency, the  ram  which  fits  the  top  of  the  barrel  is  also  ar- 
ranged to  descend  so  that  the  joint  is  always  maintained 
water-tight.  The  operation  is  started  under  a  water  pressure 
of  about  450  pounds  per  square  inch,  as  shown  by  gage  E, 
and  this  is  gradually  increased  until  the  maximum  of  750 
pounds  per  square  inch  is  attained,  when  the  form  of  the 
barrel  corresponds  to  that  of  the  form  on  the  press. 

It  will  be  seen  that  in  addition  to  the  bracket  indicated 
at  A  at  the  left-hand   side  of  the  bilging  press,   there  is  a 


Fig.    16.      In    this   IUustration   are    shown    One    Barrel   which   has    just   been    removed    from    the 

Galvanizing  Bath  and  hung  up   to   allow   the   Last  of  the   Melted  Zino   to  drain  out 

through  the  Bung  Hole,   and  Another  Barrel  secured  in  the  Clamp  Ready 

to  be  immersed  into  the  Molten  Zinc  by  turning  the  Pilot  Wheel 


second  bracket  /•'  which  supports  the  barrel  G  on  which 
the  bilging  operation  has  just  been  completed.  Before  bar- 
rel body  C  can  be  moved  into  the  press,  bracket  F  will  be 
swung  to  the  right  to  make  room  for  bracket  A  to  carry 
body  C  into  position  in  the  fixture.  After  swinging  it  out 
of  the  press,  barrel  G  will  be  dumped  into  a  sink,  as  indi- 
cated by  the  position  of  the  barrel  H,  and  then  a  new  barrel 
body  will  be  placed  on  bracket  F  and  filled  with  water  from 
supply  pipe  I.  From  this  description  it  will  be  apparent  that 
the  operator  can  spend  his  time  dumping  water  out  of  the 
bilged  barrel  body  and  filling  a  new  barrel  with  water  while 
the  bilging  operation  is  being  performed  on  a  body  held  in 
the  press. 

Putting-  the  Top  Head  in  the  Barrel 

In  putting  the  top  head  into  place,  use  is  made  of  a  second 
pair  of  Leffler  rotary  flanging  and  seam-folding  machines, 
which  are  of  exactly  the  same  design  as  those  already  de- 
scribed, and  the  operation  varies  in  no  respect  from  that 
of  placing  the  lower  head  in  the  barrel.  After  this  head  has 
been  put  in  place  and  flanged  over,  the  barrel  is  again  taken 

to  a  brazing  furnace  and  the  upper  head 

is  brazed  onto  the  body. 

Pickling-  and  Galvanizing 

Steel  barrels  are  expected  to  give  serv- 
ice through  a  life  of  considerable  dura- 
tion, and  in  order  that  they  may  live  up 
to  this  requirement,  it  is  necessary  to 
protect  the  steel  from  rust  and  corrosion. 
This  is  done  by  a  process  of  galvanizing. 
In  galvanizing  the  steel  barrels — as  in 
the  application  of  any  form  of  galvaniz- 
ing or  welding  process — it  is  necessary 
to  have  the  metal  chemically  clean  and 
particularly  to  have  all  traces  of  oxide, 
rust,  oil,  and  grease  removed  from  its 
surface.  This  is  done  by  first  dipping 
the  barrel  into  a  pickling  tank  contain- 
ing a  5  per  cent  solution  of  sulphuric 
acid,  as  shown  in  Fig.  15,  which  pro- 
vides for  stripping  off  rust  and  oxide 
scale  from  the  metal.  The  theory  of  this 
operation  is  rather  interesting,  namely, 
that  the  acid  acts  upon  the  steel  and 
liberates  hydrogen  gas  under  the  scales 
of  oxide  and  rust,  the  pressure  of  this 
gas  eventually  becoming  sufficient  to  strip 
the  scale  from  the  metal.  After  immer- 
sion in  the  acid  bath  for  a  period  of 
about  five  or  six   minutes,   the  barrel    Is 
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taken  oul   ami   dipped   Into  a 

tank  containing  caustic  Boda, 

which    removes    all    oil    and 

The    barrel    la    then 

removed  from  this  tank  and 
thoroughly  rinsed  In  a  lank 
Of  COld  water  to  wash  off  any 
tra<  e    of    caustic    soda     which 

ma\  adhere  to  the  barrel 
after  being  lifted  oul  of  the 

second   pickling   tank. 

The  barrel  is  next  taken  to 
a  furnace  w  here  it  (  is  thor- 
oughly dried,  after  which  i  be 
galvanizing  operation  is  per 
formed  by  dipping  the  barrel 
into  a  tank  of  molten  zinc,  as 
shown  in  Fig.  1G.  Here  it 
will  be  seen  that  the  fixture 
consists  of  a  clamp  in  which 
the  barrel  is  secured  with  the 
head  end  up,  after  which  the 
pilot  wheel  at  the  left-hand 
side  of  the  machine  is  turned, 
to  swing  the  clamp  around 
its  pivotal  support  and  im- 
merse the  barrel  in  the  bath 
of  molten  zinc.  Care  is  taken 
to  immerse  the  barrel  with 
the  head  end  up,  so  that  after 
immersion  the  melted  zinc 
will  be  able  to  flow  in  through 
the  bung  holes  in  the  barrel 
and  galvanize  the  inside  as 
well  as  the  outside.  There  are  two  important  points  to  be 
observed  in  the  performance  of  a  galvanizing  operation  by 
this  method;  the  temperature  of  the  zinc  must  be  just  right, 
and  the  work  must  not  be  left  in  the  bath  any  longer  than 
is  necessary  to  provide  for  its  complete  immersion  and  the 
filling  of  the  barrel  with  zinc.  The  reasons  for  this  are  as 
follows:  First,  if  the  temperature  of  the  zinc  is  above  the 
required  figure  of  800  degrees  F.,  there  will  be  a  tendency 
for  it  to  oxidize  and  assume  a  condition  which  is  adverse 
to  a  speedy  union  of  the  zinc  with  the  steel  barrel.  As 
regards  leaving  work  in  the  bath  for  the  minimum  length 
of  time,  the  reason  is  that  the  shorter  the  time  the  work 


Fig.    17. 


is  immersed  the  more  zinc 
there  win  he  attached  to  it, 
because  as  the  temperature 
of  the   barrel    is   ral  ed,   the 

Zinc  in  contact  with  il  be 
comes  more  fluid  ami  thUI 
drains  off  when  the  barrel  is 
lifted  from  the  bath.  After 
being  galvanized,  the  barrel 
is  bung  up  with  one  of  the 
hung  holes  in  the  lowest  pa 
sit  ion,  as  shown  in  the  fore- 
ground of  Fig.  16,  so  that  the 
last  traces  of  liquid  zinc  held 
iii  i  he  barrel  are  given  an  op- 
portunity  to   drain   out. 

Reaming.  Tapping,  and  Facing 
the  "Spuds"  or  Bung  Sockets 

After  galvanizing  it  is  nec- 
essary to  ream  and  tap  the 
malleable  iron  sockets  in  the 
head  ready  to  receive  the 
bungs  and  also  to  face  the 
tops  of  these  sockets  to  form 
a  good  bearing  for  each  of  the 
flanges  on  the  two  bungs. 
This  is  done  on  a  special  ma- 
chine illustrated  in  Fig.  17, 
which  is  of  such  a  simple 
form  that  little  description  is 
required.  It  consists  merely 
of  a  bevel  gear  drive  and  uni- 
versal joint  which  transmit 
motion  down  to  the  reamer, 
tap,  and  facing  tool  which  are  used  for  the  successive  ma- 
chining operations.  It  will  be  seen  that  a  double  set  of  tight 
and  loose  pulleys  provides  for  reversing  the  direction  of  ro- 
tation of  the  spindle  for  the  tapping  operation. 

Final  Inspection  and  Testing-  of  the  Barrel  Capacity 

In  order  to  meet  the  requirements  of  the  Interstate  Com- 
merce Commission,  steel  barrels  used  for  carrying  oil  must 
be  tested  under  an  air  pressure  of  15  pounds  per  square 
inch.  Obviously  this  test  calls  for  barrels  which  are  abso- 
lutely oil-  and  water-tight,  as  air  would  easily  leak  out  of 
the  most  minute  opening  and  prevent  the  required  pressure 


Special   Machine    used   for   performing   Reaming,    Facing 
Tapping  Operations  in  Bung  Holes 


and 


Fig.  18. 


Testing  the  Barrel  under  Air  Pressure  of  15  Pounds  per  Square 
Inch  to  determine  Freedom  from  Leaks 


Fig.    19. 


Testing    Capacity    of    Barrels    and    marking    them    with    the 
Exact  Volume  which  Each   One   Contains 
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from  being  maintained.  Fig.  18  shows  the  apparatus  in 
which  the  pressure  test  is  conducted.  One  of  the  bung 
holes  is  plugged  and  the  other  is  provided  with  a  special 
valve  through  which  connection  is  made  with  an  air  pressure 
line  in  which  the  air  is  at  a  pressure  of  15  pounds  per  square 
[neb.  After  the  desired  pressure  has  been  built  up  in  the 
barrel,  valve  handle  A  is  manipulated  to  break  the  connec 
tion  between  the  barrel  and  the  pipe  line  and  hold  the  pres- 
sure in  the  barrel,  and  then  the  barrel  is  tested  with  water 
around  the  seams  of  both  heads  and  down  the  side  seam. 
If  there  is  any  leak  it  will  be  evidenced  by  air  bubbles. 

After  making  this  test,  valve  A  is  removed  and  the  barrel 
is  sent  to  a  capacity  testing  apparatus  which  is  shown  in 
Pig.  19.  This  consists  merely  of  running  the  contents  of  one 
of  the  "standard"  barrels  shown  at  A  or  B  into  the  barrel 
C  or  D  which  is  to  be  tested.  The  volume  contained  in  the 
standard  barrel  has  been  accurately  calibrated.  After  the 
contents  of  the  standard  barrel  have  been  run  in,  any  excess 
capacity  is  filled  up  by  adding  water  through  the  funnel  E 
with  a  half-gallon  measure.  The  man  in  charge  of  this  work 
then  stamps  the  capacity  of  the  barrel  into  the  edge  of  the 
spud,  using  an  ordinary  metal  stamp  for  this  purpose,  and 
the  barrel  will  then  Jiave  a  label  soldered  onto  its  head, 
showing  the  exact  volume  of  liquid  which  it  is  capable  of 
holding.  When  this  volume  test  has  been  completed,  the 
final  work  of  inspection  consists  of  putting  a  suction  hose  in 
through  the  bung  hole  of  the  barrel  and  moving  it  around 
to  provide  for  drawing  out  any  particles  of  dust  or  metal 
chips,  etc.,  which  have  been  left  in  the  barrel.  After  this 
work  has  been  accomplished,  the  tag  is  put  on  and  the  barrel 
is  ready  for  shipment. 

In  addition  to  the  regular  routine  tests  to  which  all  bar- 
rels are  subjected,  barrels  are  taken  at  specified  intervals 
and  given  unusually  severe  tests,  such  as  dropping  them 
from  a  considerable  height  in  various  positions,  including 
flat  on  the  head,  flat  on  the  side  seam  and  at  an  angle  on  the 
joint  between  the  head  and  body  of  the  barrel.  Under  such 
severe  conditions  of  handling,  it  is  evident  that  barrels  which 
were  not  made  of  the  best  materials  and  produced  by  thor- 
oughly trained  workmen  would  fail  very  rapidly.  The  actual 
experience  is,  however,  that  such  tests  can  usually  be  made 
without  any  of  the  seams  or  other  sections  of  the  barrel 
showing  any  damage  beyond  an  ordinary  blemish.  It  is 
evident  that  under  normal  conditions  of  service  these  barrels 
would  be  capable  of  lasting  for  a  number  of  years. 


A  USEFUL  MECHANISM  FOR  POWER 
PRESS  FEEDS 

BY  GEORGE   M.  BARTLETT 

The  mechanical  movement  here  illustrated  and  described 
was  devised  by  the  wrVer  several  years  ago  in  order  to  solve 
the  problem  of  converting  the  rotary  motion  of  the  crank- 
shaft on  a  power  press  into  an  adjustable  oscillatory  motion 
for  feeding  parts  into  the  periphery  of  a  rotating  dial  plate 
and  at  the  same  time  actuating  the  ratchet  and  pawl  to  ro- 
tate  the   dial    plate.     The   mechanism,    as   shown   in    Fig.    2 


Fig.    1.     Horizontal   Section  through   Center   Line   of   Crankshaft,   with 

Yoke  H  turned  to  lie   in  Plane  of  Paper  instead  of  at 

Right  Angles  to  it 


Fig.   2.     A  Useful  Mechanism  for  actuating  the  Feed  on  a  Power  Press 

consists  of  a  disk  A  with  a  spherical  shaped  hub  which  can 
be  clamped  at  any  desired  angle  to  the  crankshaft,  the  end 
of  which  has  a  conical  recess  to  receive  the  spherical  hub. 
A  washer  C  with  a  similar  conical  recess  presses  against  the 
other  side  of  the  spherical  hub,  and  is  tightened  by  the  nut 
D.  A  .circular  groove  in  the  periphery  of  the  disk  carries 
a  bronze  ring  F  which  has  a  free  sliding  motion  around  the 
groove.  At  diametrically  opposite  points  on  this  ring,  there 
are  two  pins  G  which  connect  the  ring  with  the  yoke  E. 
The  vertical  rod  K  oscillates  in  a  bearing  at  its  lower  end 
and  carries  two  arms  M  and  N.  One  arm  gives  motion  to  a 
pawl  (not  visible)  which  rotates  the  dial  past  one  notch  for 
each  stroke  of  the  press.  The  other  arm  operates  a  slide 
which  feeds  the  article  to  be  operated  upon  into  the  pe- 
riphery of  the  dial  plate  during  each  backward  motion  of  the 
pawl,  that  is,  while  the  dial  plate  is  stationary.  The  spring 
<S,  which  is  seen  near  the  lower  end  of  the  vertical  rod.  is 
provided  merely  for  safety.  It  does  not  act  unless  some 
accident  prevents  the  dial  plate  from  turning. 

The  construction  of  the  mechanism  which  causes  the  oscil- 
latory movement  of  the  vertical  rod  is  shown  more  clearly 
in  Fig.  1,  where  a  horizontal  section  through  the  center  line 
of  the  crankshaft  is  shown,  and    the  yoke  is  turned  so  as 
to  lie  in  the  plane  of  the  paper  instead  of  at   right  angles 
to  it.     This  is  done  merely  to  bring  all  parts  into  one  view. 
An    inspection    of   this    illustration    will    show    how.    as    the 
crankshaft  B  rotates,  the  disk  A  is  given  a  wobbling  motion, 
and  the  ring  /•',   which  is  prevented  from  turning  with  the 
shaft,  will  slip  through  the  groove,  giving  to  the  two  yoke 
pins  G  an  oscillatory  motion  through  a  short  circular  arc,  and 
transmitting  the  motion  through  the  yoke  //  and  th 
shaft  K  to  the  levers  below.     The  amplitude  of  thii 
is  regulated  by  changing  the  angle  at  which  th( 
with  respect  to  the  crankshaft.    The  characti  r  of  the  motion 
produced  by  this  device  is  "simple  harmonic."  and  the  mech- 
anism   may    have   a    variety   of   applications    to   power   press 
feeds  as  well  as  to  other  automatic  operations. 
*     *     ♦ 

The  Isle  of  Pines  promises  to  become  an  important  pro- 
ducer of  iron,  copper,  and  other  ores.  Eleven  mines  have 
already  been  located,  though  only  two  as  yet  are  being  ac- 
tively developed. 


Special  Tools  for  Shell  Manufacture 

Second    of   Two  Articles    Describing  a    Number   of  Interesting   and 
Ingenious  Devices  Used  by  the  Buffalo  Pitts  Go. 

By  GEORGE  A.  NEUBAUER'  and  ERIK  OBERG' 


THE  preceding  installment 
of  this  article  dealt  with 
the  operations  on  the 
shell  preceding  the  heat-treat- 
ment. The  present  install- 
ment deals  with  the  cooling 
system  for  the  quenching  oil — 
a  system  applicable  to  any 
commercial  line  of  manufac- 
ture— and  treats  also  of  some 
of  the  many  ingenious  tools 
and  gages  that  have  been  de- 
signed in  the  making  of  war 
materials.  The  experience 
gained  by  manufacturers  in 
machining  shells  will  prove 
valuable  in  many  lines  of  inter- 
changeable  manufacture 
where  mass  production  is  the 
important    factor. 

Cooling:  System  for  Oil 


WOOD  TANK 
B 


SPACE  FOR 

PUMPS  AND 
MOTORS 


WOOD  TANK 

3 


.'  ■  ■  >  ■ ' .%_ i — 

D   <-"■/  _H!GH_Ll_Vej.J_2_FEET_  BELOW. 

L°*-  — %  ~~i-  FLOOR  OF  SHOP     .. 


JL L?^  .LEVE  L_ 


Machinery 


Fig.  8.     Lay-out  of  Cooling  and  Storage  System  for  Quenching  Oil 


curately  controlled  by  passing 
It  through  a  greater  number 
of  coils  according  to  the  great- 
er temperature  drop  required. 

An  interesting  system  which 
might  be  called  an  interlocking 
scheme  is  used  for  preventing 
any  diffieulties  from  arising  in 
case  either  of  the  pumps  used 
in  connection  with  the  cooling 
system  and  quenching  tank 
should  fail  to  operate  properly. 
As  mentioned,  there  is  one 
pump  that  brings  the  oil  from 
hot  well  A  to  tank  C  through 
the  cooling  system  B,  and  an- 
other pump  that  brings  the  oil 
from  the  storage  tank  C  to 
the  quenching  tank.  Should 
either  pump  fail,  circulation 
will  still  continue  by  gravity, 
as   valves   are   provided   which 


For  the  cooling  of  the  quenching  oil  an  interesting  system 
is  employed.  Fig.  8  shows  in  diagrammatical  form  the  lay- 
out of  this  system.  The  oil  passes  from  the  quenching  tank 
to  a  hot  well  or  oil  sump  A  by  gravity.  From  this  oil  sump 
it  is  pumped  for  cooling  through  ring  coils  of  2-inch  pipe, 
this  device  being  placed  in  a  large  wooden  tank  B.  From 
this  tank  the  oil  flows  to  a  storage  tank  C,  having  a  capacity 
of  6000  gallons,  and  from  this  storage  tank  the  oil  passes 
back  to  the  quenching  tank  by  the  action  of  another  pump. 
The  cooling  pipes  located  in  the  tank  B  are  arranged  in 
four  coils  which  are  connected  in  parallel,  as  indicated  in 
Fig.  9.  The  length  of  each  of  these  coils  is  240  feet  so 
that  the  oil  passes  through  960  feet  of  pipe  for  cooling. 
It  is  possible,  however,  on  account  of  this  arrangement  of 
the  piping  to  control  the  temperature  of  the  oil  in  the  quench- 
ing tank,  as  by  closing  off  one  or  more  of  the  coils  and  forc- 
ing all  the  oil  through  the  remaining  coils,  a  different  de- 
gree of  cooling  may  be  ob- 
tained. This  is  accomplished 
in  the  following  manner. 
The  pump  forcing  the  oil 
through  the  coils  has  a  ca- 
pacity of  200  gallons  per 
minute  and  is  positive. 
Hence,  if  three  coils  are  shut 
off,  200  gallons  of  oil  per 
minute  must  pass  through 
one  coil.  This  means  that 
the  speed  of  the  oil  through 
the  coil  must  be  much  more 
rapid  than  if  all  four  coils 
were  opened,  and  hence  the 
cooling  effect  will  be  less. 
The  result  is  that  the  tem- 
perature of  the  oil  can  be  ac- 
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Fig.  9.     Arrangement    of    Pipe    Lines    for    cooling    Oil 


are  automatically  opened  to  permit  the  oil  to  flow  by  gravity 
between  the  different  tanks.  For  example,  assume  that  the 
pump  bringing  oil  from  A  to  C  should  fail  to  operate;  this 
means  that  the  oil  in  hot  well  A  will  rise,  while  the  oil  level  in 
tank  O  will  fall.  When  the  oil  level  in  hot  well  A  reaches  a 
high  level  two  feet  below  the  floor  of  the  shop,  a  valve  to 
an  overflow  pipe  D,  Fig.  8,  is  reached,  and  the  oil  will  flow  by 
gravity  through  this  pipe  and  the  circulation  will  thereby  be 
maintained.  Should  the  pump  leading  from  the  tank  C  to 
the  quenching  tank  fail,  the  pump  from  A  to  G  would  still 
operate  and  would  have  a  tendency  to  empty  hot  well  A  which 
would  not  be  supplied  from  the  quenching  tank,  while  tank 
C  would  be  filled  above  the  proper  level.  In  that  case,  when 
the  oil  level  in  C  rose  above  the  low  level  six  inches  above 
the  bottom  in  tank  A,  supply  pipe  E  would  open  up  and  oil 
would  be  carried  from  C  to  A. 
For  Operation  11 — annealing — a  Frankfort  furnace  is  used. 

The  annealing  temperature  is 
from  1200  to  1250  degrees  F. 
according  to  the  chemical 
composition  of  the  steel  in 
the  shells.  The  time  for  an- 
n  e  a  1  i  n  g  is  fifty  minutes. 
Tests  are  made  of  a  few  shells 
of  each  heat  to  determine  ac- 
curately the  temperatures  re- 
quired  for  heat-treatment. 
Three  hardening  furnaces 
and  four  annealing  furnaces 
are  used. 

Remaining-  Operations  for 
Finishing-  the  Shell 

The  machining  operations 
immediately  follow  and  are 
comparatively  simple,  and 
the  tools  used  for  them  are 
similar  to  those  used  in  prac- 
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Fig.  10.     Roller   Chuck   used   for   the   Second    Outside   Turning   Operation 

tically  all  other  plants  machining  similar  shells.  For  the  bor- 
ing of  the  fuse  hole  (7,  Fig.  1) — Operation  12 — six  machines 
are  provided,  and  for  the  re-turning  of  the  outside  of  the 
shell — Operation   13,    {J,  Fig.   1) — four   machines   are   used. 


ing  operation,  these  lathes  being  provided  with  a  special  pro- 
filing attachment  for  this  work.  This  attachment  is  shown 
in  Fig.  11.  A  profile  bar  A  Is  provided,  against  which  a 
roller  suitably  held  in  the  tool-slide  rolls  so  that  the  slide 
is  moved  forward  along  the  shell  to  form  the  shape  of  the 
nose.  A  counterweight  is  provided  at  the  back  of  the  lathe 
as  indicated,  for  forcing  the  tool-slide  against  the  profile  bar. 
One  toolpost  is  used  for  turning  the  profile,  while  the  other 
toolpost  turns  the  straight  part  of  the  shell. 

Operation  14,  (K,  Fig.  1) — finish-turning  and  profiling — 
is  performed  by  a  form  profiling  tool  to  shape  the  nose, 
while  the  straight  part  of  the  shell  iB  turned  in  the  ordinary 
way.     Seven  machines  are  provided  for  this  operation. 

Operation  15,  (L,  Fig.  1) — cutting  the  recess  at  the  back 
of  the  thread  in  the  fuse  hole — is  performed  by  a  special 
recessing  device  as  shown  in  Fig.  16.  The  recessing  tool  A 
is  held  in  a  slide  B,  the  projecting  part  of  which,  after  hav- 
ing entered  the  fuse  hole  is  fed  in  to  form  the  recesses 
until  the  slide  comes  against  stop  C.     Only  one  machine  is 
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Profiling   Attachment   used   for   rough-turning   the   Nose   of 
the   Shell 


Fig.   12,     Die    used    for    riveting    Base     Cover    into 
Position    in    End    of    Shell    in    an    Arbor    Press 


In  this  re-turning  operation  a  roller  chuck,  as  shown  in  Fig. 
10,  is  used  for  holding  the  shell  by  the  fuse  hole  previously 
bored.  The  body  of  this  chuck  is  screwed  onto  the  lathe 
spindle,  and  the  end  of  it  is  provided  with  a  bushing 
as  indicated,  holding  three  hardened  tool- 
steel  rollers.  The  bushing  or  roller  re- 
tainer A  is  made  from  machine  steel,  but 
the  shank  B  against  which  the  rollers 
bear,  is  made  from  tool  steel,  hardened 
and  ground.  Cam  surfaces  are  cut  into 
the  end  of  this  shank  so  that  the  shell 
will  be  firmly  gripped  by  the  rollers  as 
they  roll  upward  along  the  cam  surfaces 
and  thus  become  wedged  between  the  in- 
side of  the  fuse  hole  and  shank  B.  The 
body  C  of  the  chuck  is  made  from  ma- 
chine steel. 
Putnam  lathes  are  used  for  the  re-turn- 


required    for   taking   care   of   the    shop's    capacity    for    this 
operation. 

A   number   of   the   following   operations    present    no    new 
methods.     For  the  grinding  of  the  bourrelet  two  machines 
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Fig.  13.     Device    for    rotating    Shells    for    cleaning    and    varnishing 
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are  provided;  for  the  outtlng  off  of  tho  bass  projection, 
two  machines;  tor  the  swiping  ol  the  Inelde,  two  machines. 

One  scale  only  is  iu>i  <■.■  .n  \  for  i ii > ■  weighing  of  ail  the  shells. 
The  facing  of  the  base  reQulres  three  machines  and  tho  cut- 

tlng  Of  the   hand   and  crimping  groove,   and   also  tho  cutting 

of,  the  bass  cover  groove,  the  same  cumber.  Tho  knurling, 
the  milling  of  the  stabbing  groove,  and  the  reaming  of  the 
fuse  bole  require  only  one  machine  each,  Five  thread 
millers  are  provided  for  the  milling  of  the  fuse  thread,  and 
four  Band-blasting  machines  for  tiie  sand-blasting  operation. 
For  pressing  the  copper  hand  In  place  two  West  tire  setters 
are  used,  and  two  machines  are  required  for  turning  the 
Copper   hand. 

A  special  fixture  is  used  for  holding  the  shell  in  Operation 
24  while  milling  the  stahhing  groove  (7',  Fig.  2).  This  fix- 
ture, as  shown  in  Fig.  14,  consists  simply  of  a  baseplate  A 
with  projections  at  both  ends,  and  vees  B  and  G  for  sup- 
porting the  shell.  The  shell  is  located  by  a  projecting  lug 
D  at  the  open  end  and  by  six  V-supports  at  the  other  end. 
It  is  clamped  by  a  handwheel  as  shown,  operating  against  a 
wooden  shoe.  The  fixture  is  placed  on  the  table  of  the  mill- 
ing machine  and  fed  against  the  milling  cutter  which  mills 
the  indentation  at  E. 

An  unusual  method  is  used  for  Operation  32  {Z,  Fig.  2), 
that  of  riveting  the  base  cover  in  position.  Here  a  No.  9 
Greenerd  arbor  press  operated  by  hand  is  used.  By  means 
of  a  four-foot  handle  applied  to  this  press,  one  man  can 
obtain  a  20-ton  pressure  at  the  operating  point.  Fig.  12 
shows  the  die  used  in  the  arbor  press.  Sleeve  A  held  down 
by  spring  B  first  reaches  the  shell  and  centers  it  with  the 


Fig. 


16.     Recessing    Device    used    for    cutting    the    Recess    back    of    the 
Thread    in    the    Fuse    Hole 


Fig.  13  shows  a  simple  device  for  rotating  shells  for  clean- 
ing, varnishing,  or  any  other  operation  where  it  is  con- 
venient to  have  a  device  for  turning  the  shells  around.  It 
consists  simply  of  four  uprights  provided  with  bearings  for 
shafts  A,  which,  in  turn,  carry  rollers  B  and  pulley  C,  the 
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Fig.    14.     Fixture   for  holding   Shell 

die.  A  small  shoulder  at  G  rests  upon  the  end  of  the  shell, 
holding  it  firfnly.  As  the  plunger  descends,  its  central  part 
D  is  brought  down.  This  presses  the  copper  cover  firmly 
against  the  end  of  the  shell  in  the  center.  Finally,  con- 
tinued pressure  brings  down  the  die  E  which  squeezes  the 
lead  wire  F  into  the  dovetail  groove,  and  thereby  rivets  the 
copper  cover  in  place  in  the  recess.  One  arbor  press  is 
sufficient  to  take  care  of  the  complete  output  of  the  com- 
pany. 


Fig.  15.     Gage  for  checking  the  Wall  Thickness 


while   milling   the    Stahhing   Groove 

latter  being  made  of  wood.  This  pulley  may  be  driven  from 
the  lineshaft  so  that  the  rollers  will  rotate  the  shells.  The 
device  is  simple  and  may  be  moved  to  different  parts  of 
the  shop  according  to  the  requirements. 

Special  Gages  Used 

The  gages  employed  in  the  inspection  are  nearly  all  of 
the  same  design  as  furnished  by  the  Government,  and  are 
known  to  all  shell  manufacturers.  Hence,  they  will  not  be 
described  here.  A  few  gages,  however, 
are  of  special  construction  and  have  been 
adapted  from  gages  used  for  similar  pur- 
poses by  the  Buffalo  Pitts  Co.  One  of 
these  is  shown  in  Fig.  15,  this  gage  being 
used  for  checking  the  wall  thickness.  As 
shown,  it  is  provided  with  an  extension 
at  A,  which  bears  against  the  bottom  of 
the  shell  so  as  to  insure  that  the  gaging 
at  B  is  done  at  the  right  height.  An  in- 
dicating pointer  then  shows  on  a  scale 
whether  the  thickness  of  the  wall  is  be- 
tween the  required  limits.  The  two 
marks  shown  at  G  are  for  the  wall  thick- 
ness at  B,  while  the  two  marks  shown 
at  D  are  for  the  wall  thickness  at  the 
bourrelet. 

Another  interesting  gage,  shown  in  Fig. 
17,   is   used   for   determining  the   concen- 
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Gage   for   checking   the   Concentricity  of   the   Shell 


tricity  of  the  shell.  The  gage  is  provided  with  rollers  at  A 
as  shown,  while  it  rests  at  B  on  the  top  of  the  shell.  As 
the  gage  is  swung  around  the  shell  with  the  roller  on  the 
inside  in  contact  with  the  inside  wall,  the  roller  on  the  out- 


COMPARISON  OF  HARDNESS  TESTS 

In  a  paper  read  before  the  Iron  and  Steel  Institute  of  Great 
Britain,  J.  J.  Thomas  of  the  Watertown  Arsenal,  Watertown, 
Mass.,  stated  that  the  relation  between  Brinell  ball  tests  and 
scleroscope  readings  has  brought  forth  many  inquiries  regard- 
ing the  proper  factor  of  conversion.  Few  manufacturers  pos- 
sess both  testing  Instruments,  and  in  order  that  a  comparison 
may  be  made  with  the  product  of  other  factories,  or  to  enable 
a  comprehensive  understanding  of  the  results  given  in  various 
trade  journals,  it  is  necessary  that  this  factor  of  comparison 
be  determined. 

Results  from  over  500  readings  of  Brinell  impressions  made 
with  an  "Alpha"  machine  having  a  steel  ball  10  millimeters 
in  diameter,  at  3000  kilograms  pressure  for  30  seconds,  and 
results  of  scleroscope  readings  on  an  instrument  having  a 
diamond  tipped  hammer,  each  showed  varying  relative  hard- 
ness for  different  materials.  For  steel  the  factor  is  6.67;  that 
is,  the  scleroscope  reading  multiplied  by  this  factor  gives 
the  Brinell  hardness  number.  The  factor  for  cast  iron  and 
bronzes  is  5.25;  for  aluminum,  it  is  about  6;  and  for  nickel 
steel,  7.7. 

Considerable  variation  is  found  even  in  the  same  metal, 
the  scleroscope  readings  varying  more  than  the  ball  tests. 
This  is  probably  due  to  the  fact  that  the  scleroscope  measures 
the  hardness  of  very  small  areas,  which   would  very  likely 
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Fig.   18.     Gage   for   measuring 

side,  which  is  mounted  on  the  end  of  an  indicating  lever, 
will,  by  its  movement,  cause  the  point  of  the  indicator  to 
show  on  a  scale  to  what  extent  the  outside  of  the  shell  is 
eccentric  with  the  inside. 

Fig.  18  shows  a  gage  which  is  used  after  the  base  has  been 
faced  in  Operation  20,  and  which  is  also  employed  in  the 
preliminary  government  inspection.  This  gage  measures 
the  thickness  of  the  base  by  the  position  of  plunger  A  and 
the  location  of  a  line  B  on  this  plunger,  in  relation  to  two 
marks  G  on  the  gage  frame.  The  gage  is  centered  in  position 
by  V-clamps  at  D. 

Shipping 

The  packing  of  the  shells  in  the  cars  is,  in  itself,  an  in- 
teresting procedure,  and  considerable  thought  has  been 
given  to  the  different  methods  by  mean3  of  which  they 
could  most  satisfactorily  be  shipped.  Fig.  19  shows  a  method 
of  packing  shells  directly  in  box  cars  without  placing  them 
in  cartons;  this  method  has  been  found  very  satisfactory 
and  has  been  approved  hy  the  Government  as  the  best 
method  for  shipping  shells  of  this  type.  As  will  be  seen 
from  the  diagram  indicating  the  method  of  loading  the 
shells,  alternate  layers  are  placed  with  their  noses  in  dif- 
ferent directions,  so  that  the  copper  band  of  the  layer  above 
comes  opposite  the  open  or  waste  space  produced  by  the 
curvature  of  the  nose  of  the  layer  of  shells  below.  In  this 
way,  the  copper  bands  do  not  touch  the  metal  of  the  shells 
on  the  layers  above  or  below.  When  packed  in  this  way, 
it  is  reported  that  the  cars  with  the  shells  are  received  at 
the  loading  plants  in  good  condition. 

The  present  installment  of  this  article  concludes  the  de- 
scription of  the  special  tools  used  at  the  Buffalo-Pitts  Co. 


the    Thickness   of   the   Base 

show  a  greater  variation  than  is  indicated  when  the  areas 
are  tested  by  the  ball  impressions.  Hardness  numbers  above 
300  Brinell  and  45  scleroscope  indicate  metal  difficult  to  ma- 
chine. It  is  believed  that  each  testing  instrument  has  its 
own  place  in  the  testing  of  materials. 
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Fig.  19.     Method    of   packing   the    Shells   ia    Bos   Cars    for   shipping 


Description  of  a  New 

Plant  at  South  Philadelphia 

for  Manufacturing  the  Westinghouse 

Marine  System — By  Edward  K.  Hammond 

AT  the  plant  of  the  Westinghouse  Electric  &  Mfg.  Co., 
East  Pittsburg,  Pa.,  in  which  30,000  men  are  employed, 
there  is  no  possibility  of  making  further  extensions  of 
manufacturing  facilities  because  none  of  the  property  ad- 
joining the  plant  is  available  for  such  a  purpose.  This  con- 
dition made  it  desirable  to  provide  increased  capacity  to 
handle  the  steadily  growing  business  of  the  company,  and 
with  this  idea  in  view  a  decision  was  reached  some  time  ago 
to  obtain  a  new  factory  site  on  which  a  plant  could  be  built 
for  the  manufacture  of  the  Westinghouse  marine  system 
that  will  be  described  in  a  later  section  of  this  article.  Those 
who  are  familiar  with  the  company's  affairs,  know'  that  this 
department  of  the  business  was  formerly  handled  at  East 
Pittsburg  in  the  plant  of  a  subsidiary  known  as  the  Westing- 
house Machine  Co.  With  the  provision  of  a  new  plant  in 
which  to  conduct  this  marine  engineering  work,  the  exist- 
ing facilities  of  the  Westinghouse  Machine  Co.  would  then 
be  made  available  for  the  extension  of  facilities  for  manu- 
facturing the  regular  line  of  Westinghouse  electrical  products. 

Plant  at  South  Philadelphia  not  a  War  Industry 

Since  the  receipt  of  orders  by  American  manufacturers  for 
vast  quantities  of 
munitions  required 
by  the  belligerent 
powers  of  Europe, 
there  have  been 
erected  in  this  coun- 
try a  large  number 
of  plants  for  han- 
dling such  work,  and 
in  many  cases  it  has 
been  the  intention  to 
construct  buildings 
adapted  for  tem- 
porary occupancy, 
but  with  no  inten- 
tion of  permanently 
continuing  manufac- 
turing operations  in 
them.     In    order    to 


Fig.   1. 


guard  against  the  possibility  of  any  readers  forming  an  er- 
roneous idea  concerning  the  plans  of  the  Westinghouse  Elec- 
tric &  Mfg.  Co.  in  constructing  its  new  plant,  it  will  be  wise 
to  outline  briefly  the  steps  which  led  to  this  industrial 
development.  Attention  has  already  been  called  to  the  fact 
that  it  was  the  lack  of  space  at  East  Pittsburg  which  caused 
the  company  to  consider  transferring  its  marine  engineering 
business  to  a  new  location,  and  after  this  decision  was 
reached,  H.  T.  Herr,  vice-president  of  the  company,  was  re- 
quested to  find  a  factory  site  which  would  be  adapted  to  the 
peculiar  requirements  of  this  industry.  It  was  decided  that 
the  plant  should  be  near  the  Atlantic  Seaboard,  and  also 
have  facilities  for  making  shipments  by  rail;  and  with  these 
points  in  mind,  Mr.  Herr  was  eventually  successful* in  locat- 
ing a  tract  of  land  in  South  Philadelphia,  situated  on  the 
Pennsylvania  shore  of  the  Delaware  River,  and  adjacent  to 
the  lines  of  both  the  Pennsylvania  Railroad  and  the  Phil- 
adelphia &  Reading  Railway. 

Advantages  of  the  Plant's  Location 

For  the  purpose  of  engaging  in  this  particular  branch  of 
the  marine  engineering  industry,  the  situation  of  the  new 

Westinghouse  plant 
is  peculiarly  advan- 
tageous, as  it  is  on 
the  Delaware  River 
in  close  proximity 
to  several  important 
shipbuilding  yards, 
among  which  may 
be  mentioned  the 
New  York  Ship 
Building  Co.'s  plant 
at  Camden",  N.  J.,  the 
Hog  Island  plant  of 
the  Emergency  Fleet 
Corporation,  and  the 
yards  of  the  Chester 
Shipbuilding  Co.,  and 
the  Sun  Shipbuild- 
ing   Co.    at    Chester, 


General   View   of   the   Pattern   Shop   and   Pattern   Storage   Building 
This  was  the   First   Structure  to  be  completed 
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Fig.   2. 


The  Foundry  Building,   shown  in  this   Illustration,   was   the   Second  One  completed.     Attention  is  called  to  the  Crane  provided  with  an 
Electromagnet  Attachment  for  lifting  Pig   Iron   and  Scrap  in   the  Yard 


Pa.  Assuming  that  the  application  of  steam  turbines  as  a 
means  of  propulsion  is  to  find  an  extensive  application  in 
our  mercantile  marine,  the  Westinghouse  plant  is  advan- 
tageously located  to  cooperate  with  the  shipbuilders  to  the 
best  advantage. 

A  tract  of  500  acres  of  land  was  purchased  during  the 
latter  part  of  1916,  and  on  this  site  construction  of  the  fac- 
tory buildings  was  started  in  April,  1917.  It  is  probable 
that  the  erection  of  the  plant  might  have  been  delayed  by 
the  scarcity  of  building  materials  and  labor  at  this  time, 
had  it  not  been  for  the  unusual  demand  for  propulsion  equip- 
ment for  ships  resulting  from  the  construction  programs  of 
the  Emergency  Fleet  Corporation  and  of  the  Navy  Depart- 
ment. As  it  was,  the  Westinghouse  company  received  val- 
uable cooperation  from  the  Government,  and  was  able  to 
push  its  plans  with  such  dispatch,  that  the  last  of  the  build- 
ings was  completed  on  November  15,  1917.  This  does  not 
mean,  however,  that  other  work  had  been  delayed  in  the 
meantime.  For  instance,  the  pattern  shop  and  pattern  stor- 
age building  was  the  first  completed,  and  this  building  was 
immediately  equipped  so  that  work  could  be  started  while 
construction  operations  were  still  proceeding  on  other  build- 
ings. Attention  was  next  turned  to  the  foundry  building, 
and  as  soon  as  this  structure  was  finished,  equipment  was 


available  for  installation  so  that  here  again  actual  opera- 
tions could  begin  without  delay.  Next  came  the  forge  shop, 
followed  by  the  two  machine  shops,  and  finally  the  erecting 
shop.  A  little  study  will  make  it  apparent  that  by  follow- 
ing this  construction  program  and  by  having  equipment 
available  for  installation  as  soon  as  the  respective  buildings 
were  completed,  the  company  was  able  to  have  patterns 
available  for  use  in  the  foundry,  castings  and  forgings  for 
the  machine  shops,  and  finally,  finished  parts  completed  for 
assembly,  by  the  time  the  construction  and  equipment  of 
the  erecting  shop  was  completed.  The  establishment  of  new 
records  in  the  erection  of  manufacturing  plants  is  becoming 
almost  commonplace  at  present,  but  the  construction  and 
equipment  in  seven  months  of  seven  buildings  having  thirty- 
five  acres  of  floor  space,  is  certainly  a  noteworthy  achieve- 
ment, even  under  present  conditions. 

It  was  largely  owing  to  the  able  way  in  which  the  erection 
of  the  plant  was  handled,  that  the  company  was  able  to  make 
the  highly  creditable  showing  of  the  finished  product.  The  first 
Westinghouse  marine  system  was  completed  ready  for  ship- 
ment on  June  23,  1918,  although  the  first  actual  shipment 
of  manufactured  material  was  made  to  the  Submarine  Boat 
Corporation  on  March  25,  less  than  one  year  after  the  con- 
struction of  the  plant  was  started.     It  is  the  belief  of  the 


Fig.   3.     General   Interior  View  of   th»  Foundry.      This   Illustration  gives  a    Good   Idea   of   the   Excellent   Equipment   of    Overhead    Traveling    Cranes 

and  Wall-type  Cranes,  which  are  provided  to  facilitate  handling  the  Work 
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\s .  i  inghouae  managemenl 
thai  the  output  will  Incri 
Bteadily  until  the  plain's 
rated  capacltj  of  one  com 
plete  turbine  equipment  of 
average  Bise  will  be  finished 
ever}   day. 

Development  of  the  Westing- 
bouse  Marine  System 

in  L909,  the  late  George 
Westinghouse  began  work 
upon  the  development  of  a 
reduction  gear  suitable  for 
use  in  obtaining  the  neces- 
aarj  speed  ratio  between  a 
steam  turbine  spindle  and 
the  propeller  shaft  of  a  ship. 
This  work  was  carried  on 
in  cooperation  with  the  late 
Rear  Admiral  George  W. 
Melville,  formerly  chief  en- 
gineer of  the  United  States 
Navy,  and  John  A.  MacAl- 
pine,  a  marine  engineer  of 
international  reputation. 
This    gear    is    carried    by    a 

floating  frame,  which  is  one  of  the  essential  features  of  the 
design  that  makes  it  possible  to  transmit  high  powers  at 
high  speed.  The  practicability  of  this  system  for  employ- 
ing turbines  in  driving  ships  has  been  fully  demonstrated 
by  the  service  obtained  from  Westinghouse  marine  systems 
built  at  the  Westinghouse  Machine  Works  in  East  Pittsburg. 

Steam  turbines  have  many  noteworthy  advantages  over 
reciprocating  engines  for  use  in  driving  the  propellers  of  a 
ship,  one  of  the  most  important  of  these  being  the  much 
more  compact  form  of  the  turbine,  which  enables  a  greater 
proportion  of  the  space  in  the  vessel  to  be  available  for  car- 
rying cargo;  another  important  point  is  the  higher  mechan- 
ical efficiency  which  enables  the  turbine-driven  ship  to  make 
a  voyage  with  a  smaller  consumption  of  fuel,  and  also  with- 
out the  necessity  of  devoting  such  a  large  percentage  of  the 
ship's  capacity  to  carrying  fuel  required  for  the  voyage. 
These  advantages  are  so  pronounced  that  the  application  of 
turbines  for  ship  propulsion  is  steadily  increasing,  and  this 
statement  applies  to  both  cargo  and  passenger  ships  as  well 
as  to  different  types  of  naval  vessels. 

An  idea  of  the  different  types  of  merchant  ships  in  which 
Westinghouse  marine  systems  built  at  the  South  Philadelphia 
plant  have  been  in- 
stalled will  be  gath- 
ered by  reference 
to  the  accompany- 
ing table;  and  in 
this  connection  it 
will  be  interesting 
to  note  that  there 
are  now  350  com- 
plete marine  pro- 
pulsion equipments 
on  order  or  under 
construction  at  the 
Westinghouse 
plant.  These  have  a 
total  capacity  of 
1,500,000  horse- 
power, and  rep- 
resent enough  work 
to  keep  the  factory 
operating  at  full 
capacity  until  the 
end  of  1919.  These 
equipments  include 
steam  turbines,  re- 
duction gears,  con- 
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Typr  i.f  Ship 

Hoi  (power 

2900 

( Ihester,  Pa. 

Oil   Tanker 

Qolaa 

Chester.  Pa. 

i  nl  Tanker 

2900 

Hisko 

Chester.  Pa, 

( )il  Tanker 

2900 

Avondale 

Chester.  Pa. 

Oil  Tanker 

2900 

Sudbury 

Chester,  Pa. 

Freighter 

2300 

Overbrook 

Chester,  Pa 

oil  Tanker 

2900 

Coronado 

Oakland,  Cal. 

Freighter 

2400 

Yoso  mite 

Oakland,  Cal. 

Freighter 

2400 

Yellowstone 

Oakland,  Cal. 

Freighter 

2400 

Oakland 

Oakland,  Cal. 

Freighter 

2900 

Westerly 

Seattle,  Wash. 

Freighter 

2500 

Westwood 

Seattle,  Wash. 

Freighter 

2500 

West  Eagle 

Seattle,  Wash. 

Freighter 

2500 

Maul 

San  Francisco,  Cal. 

Passenger 

12500 

West  Ford 

Seattle,  Wash. 

Freighter 

2750 

Accomac 

Los  Angeles,  Cal. 

Freighter 

3000 

Polar  Sea 

Baltimore,  Md. 

Freighter 

1800 

Wakulla 

Los  Angeles,  Cal. 

Freighter 

3000 

Montrolite 

Seattle,  Wash. 

Tanker 

2500 

Wampum 

Los  Angeles,  Cal. 

Freighter 

3000 

Wassiac 

Los  Angeles,  Cal. 

Freighter 

3000 

West  Galoc 

Los  Angeles,  Cal. 

Freighter 

3000 

Phoenix 

Chester,  Pa. 

Tanker 

2900 
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den  its,    condenser    pumps, 

small  turbine-driven  genera 
tor  equipments  for  li^l'iinK. 

stern  tubes,  propeller  shafts, 
and  propeller  shaft  ben 
ings.  In  other  words,  the 
plant  makes  practically  the 
entire  equipment  required 
between  the  boilers  and  the 
propellers  of  the  ship.  The 
largest  of  these  equipments 
is  the  12,500  horsepower 
unit,  and  none  of  the  equip- 
ments on  order  is  less  than 
1500  shaft  horsepower.  ' 

Sizes    and    Facilities    of    the 
Present  Factory  Buildings 

In  order  to  provide  for 
manufacturing  the  Westing- 
house marine  system  in 
South  Philadelphia,  the 
present  plant  comprises  a 
pattern  shop  and  pattern 
storage  building  132  by  396 
feet  in  size,  a  foundry  build- 
ing 186  by  602  feet  which 
has  a  capacity  for  4,000,000  pounds  of  castings  a  month,  a 
forge  shop  76  by  339  feet,  two  machine  shops  each  measuring 
129  by  741  feet,  and  an  erecting  shop  measuring  129  by  600 
feet.  In  addition,  there  is  a  power  house  87  by  175  feet  in 
size.  All  of  the  buildings  are  of  absolutely  fireproof  con- 
struction; they  are  built  of  steel  and  reinforced  concrete, 
with  terra  cotta  tile  walls  and  steel  window  sashes.  The 
roofs  are  of  concrete  construction.  In  general  features,  the 
equipment  of  these  buildings  is  in  accordance  with  standard 
practice  in  providing  for  the  various  classes  of  manufactur- 
ing operations  which  are  to  be  carried  on  in  them.  It  is 
important  to  note,  however,  that  all  of  the  equipment  is  new 
and  that  particular  care  has  been  taken  to  select  all  machin- 
ery and  auxiliary  apparatus  to  provide  for  handling  the 
work  with  the  greatest  possible  facility.  The  buildings  have 
a  combined  floor  space  of  about  35  acres  and  give  employ- 
ment to  5000  operatives.  With  this  equipment  the  plant  has 
a  capacity  for  constructing  approximately  75,000  horsepower 
of  marine  apparatus  per  month,  which  is  equivalent  to  the 
propulsion  equipment  for  fifteen  steam-driven  vessels  of 
average  size. 

From  the  preceding  description  the  readers  will  have  ob- 
tained a  fairly  com- 
prehensive idea  of 
the  new  plant  at 
South  Philadelphia 
for  manufacturing 
the  Westinghouse 
marine  system.  Ac- 
cording to>  present 
plans,  this  part  of 
the  plant  is  now 
completed ;  b  u  t  it 
must  not  be  thought 
that  the  develop- 
ment at  South 
Philadelphia  has 
by  any  means 
reached  its  final 
form.  On  the  five 
hundred  acre  tract 
of  land  it  is  also 
proposed  to  con- 
struct factory  build- 
ings for  use  in 
the  manufacture  of 
electrical  products. 
These     additions 


Tapping  the  First  Molten  Iron  from  the  Foundry  Cupola.     This  was  the  First   Actual 
Manufacturing  Operation  in  the  New  Plant 


February,  1919 


MACHINERY 


541 


Ma^him**> 


Fig.    5. 


Exterior  View   of  the  Forge   Shop   which   was  the   Third  Building  erected.    This  Shop  is  fully  equipped  with  Hydraulic  Forging  Presses, 
Steam  Hammers,   Heating  Furnaces,   Traveling  Cranes,   etc. 


will  make  the  size  of  the  completed  plant  approximately 
four  times  that  of  the  marine  engineering  section  which  has 
already  been  completed. 

Ideal  Facilities  Provided  for  Conducting-  Manufacturing- 
Operations 

Where  it  is  possible  to  lay  out  a  complete  plant  on  paper, 

and  to  provide  an  ideal  location  for  the  various  departments 

in  relation   to   each   other,   it   naturally   follows  that  much 

better   results   can    be   obtained    than  where   a   plant   grows 


and  freedom  from  overhead  belts  or  shafting.  Another  im- 
portant advantage  has  been  secured  through  the  purchase 
of  the  latest  and  best  types  of  machine  tools  and  other 
mechanical  equipment  for  the  plant,  so  that  everything  is 
of  the  most  modern  form  and  therefore  capable  of  giving  the 
highest  degree  of  manufacturing  efficiency  instead  of  forcing 
those  men  who  are  responsible  for  production  to  do  the  best 
they  can  with  machines  that  are  out-of-date,  but  which  they 
are  unable  to  replace  with  modern  tools  because  of  a  false 


Fig.    6. 


There   are   Two   Machine   Shops   at   the   New  Westinghouse   Plant,   which  have  All  the  Most  Modern   Types  of  Equipment. 

Buildings  were  Fourth  and  Fifth  in  Order  of  Erection 


These   Two 


slowly,  making  it  necessary  to  provide  extra  facilities  at 
those  points  where  room  is  available  for  expansion.  One 
sees  the  truth  of  this  principle  after  going  over  the  new 
Westinghouse  works  and  seeing  how  each  of  the  buildings 
of  the  plant,  and  the  various  departments  in  each  building, 
have  been  related  so  that  the  work  of  transferring  materials 
and  product  has  been  simplified  to  a  point  where  the  highest 
degree  of  efficiency  is  attainable.  Every  machine  tool  in  the 
plant  is  equipped  with  individual  electric  motor  drive,  which 
gives  the  double  advantage  of  high   transmission  efficiency 


idea  of  economy  which  is  held  by  the  management.  There 
are  many  factories  throughout  the  country  which  are  labor- 
ing under  severe  handicaps  of  this  kind  because  of  the  un- 
willingness of  directors  to  discard  obsolete  equipment. 

Providing-  for  the  Welfare  of  Employes 

Probably  there  is  no  one  point  in  industrial  management 
which  has  undergone  a  more  noticeable  change  during  the 
past  fifteen  or  twenty  years  than  the  attitude  of  employers 
toward  their  force  of  workers.     Years  ago  there  were  many 


Fi*.   7. 


Exterior  View  of  the  Erecting  Shop.      This   BuUding   was  the  Last   One   to   he   completed.      It    is   constructed    across    the   Ends   of   the 
Machine  Shops,  so  that  Finished  Farts  may  he  transferred  with  a  Minimum  Loss  of  Time 
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Fig.   8. 


General  Interior  View  of  the  No.  2  Machine  Shop.     Attention  is  called  to  the  Standard  Gage  Railroad  Track  and  Overhead  Cranes  for  carry- 
ing Heavy  Work,  and  to  the  Liberal  Amount  of  Window  Space  which  assures  an  Abundance  of  Light 


plants  in  which  the  policy  of  the  management  was  uniformly 
antagonistic  to  labor  and  where  little  attention  was  paid  to 
the  provision  of  satisfactory  working  conditions.  This  is 
diametrically  opposed  to  the  present  attitude  of  progressive 
manufacturers  who  realize  that  a  force  of  trained  workers 
is  one  of  their  most  valuable  assets,  and  who  therefore  are 
both  willing  and  anxious  to  provide  satisfactory  working 
conditions  for  the  men  who  are  engaged  in  maintaining  the 
quantity  and  quality  of  the  work  produced  in  the  shops.  This 
progressive  attitude  in  regard  to  labor  is  exemplified  in  the 
new  Westinghouse  plant  where  all  of  the  most  modern  facil- 
ities are  provided  to  make  working  conditions  pleasant  and 
to  assure  the  health  and  safety  of  the  workers  as  far  as  pos- 
sible. In  each  of  the  buildings,  ducts  are  provided  through 
which  hot  air  is  delivered  for  heating  the  shops  in  the 
winter,  and  cool  air  for  cooling  the  shops  in  the  summer. 
Each  building  is  also  provided  with  an  ample  number  of 
windows  which  are  so  situated  that  all  portions  of  the  shops 
are  thoroughly  lighted.     Past  generations  of  manufacturers 


would  have  regarded  such  provisions  as  entirely  unnecessary, 
but  men  who  have  carefully  studied  production  figures 
under  modern  methods  of  conducting  manufacturing  opera- 
tions realize  that  the  maintenance  of  proper  working  tem- 
peratures and  the  provision  of  an  ample  supply  of  light  are 
vital  factors  in  enabling  each  worker  to  maintain  the  re- 
quired rate  of  production  and  the  desired  standard  of  per- 
fection in  the  product  during  the  entire  working  day. 

Employing  and  Training  the  Working  Organization 

Before  manufacturing  operations  could  be  started  in  the 
new  plant  it  was,  of  course,  necessary  to  hire  and  train  a 
force  of  men  for  handling  the  various  parts  of  work  which 
have  to  be  carried  on  in  this  industry.  The  nucleus  of  this 
organization  came  from  the  Westinghouse  Machine  Works 
in  East  Pittsburg,  but  the  number  of  workers  obtainable 
from  this  source  was  entirely  inadequate.  It  was  therefore 
supplemented  by  hiring  as  many  skilled  mechanics  as  pos- 
sible,  and   also  many   men  of  little  mechanical   experience, 


Fig.  9. 


General  Interior  View  of  the  Forge  Shop.    Some  of  the  Heating  Furnaces  are  shown  at  the  Left  and  the  Hydraulic  Forging  Press  in  the 
Background.     Several  of  the  Forging  Hammers  and  One  Traveling  Crane  are  also  shown 
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Fig.   10. 


Here  is  a  View  down  One   Street  of  the  Model  Village  that  Is  being  built  for  the  Benefit  of  Westinghouse  Employes.    Men  engaged  in  the 
Works  are  privileged  to  either  buy  or  rent  these  Houses  on  Advantageous   Terms 


all  of  whom  had  to  be  carefully  instructed  in  the  details  of 
this  highly  specialized  form  of  industry.  This  work  was 
started  a  little  while  before  the  shops  were  ready  to  receive 
the  workers,  and  today  the  company  has  a  total  force  of 
about  3000  men  on  its  payrolls.  This  number,  however, 
represents  slightly  less  than  50  per  cent  of  the  working  force 
that  will  eventually  be  employed  in  the  section  of  the  new 
Westinghouse  plant  that  has  already  been  completed. 

The  work  of  training  em- 
ployes for  service  in  the  mar- 
ine engineering  plant  is  not 
yet  thoroughly  under  way, 
but  there  are  two  methods  of 
training  that  will  be  em- 
ployed, and  from  which  very 
satisfactory  results  will 
doubtless  be  obtained.  One 
of  these  is  to  take  boys  for  a 
four-year  apprentice  course, 
under  the  terms  of  which 
they  will  receive  20,  24,  28, 
and  32  cents  an  hour,  respect- 
ively, for  the  first,  second, 
third,  and  fourth  years  of 
their  period  of  indenture.  The 
company  is  prepared  to  offer 
this  course  of  training  to  600 
boys.  A  somewhat  similar 
plan  will  be  adopted  for  train- 
ing men  required  for  some  of 
the  more  important  positions 
in  the  factory.  This  course  of 
training  will  be  open  to  grad- 
uates of  recognized  technical 
schools  and  will  cover  a  pe- 
riod of  two  years.     Men  who 


Fig.   11.     General  View  of  the  Power  Plant 


come  in  under  the  terms  of  this  agreement  will  receive  35, 
40,  45,  and  50  cents  an  hour  respectively,  for  the  first,  second, 
third,  and  fourth  six-month  periods  of  their  two-year  train- 
ing course.  After  receiving  a  thorough  practical  training 
of  this  kind,  men  with  a  technical  education  will  be  prepared 
to  undertake  the  duties  of  many  responsible  positions  that 
will  be  open  to  them.  By  this  arrangement,  both  the  com- 
pany and  the  men  are  benefited. 


How  the  Housing'  Problem  is  being  Handled 
The  Westinghouse  plant  at  South  Philadelphia  is  located 
approximately  eight  miles  from  the  City  Hall,  and  at  a  dis- 
tance of  four  miles  from  the  city  of  Chester.  This  location 
made  it  desirable  to  provide  housing  facilities  for  those  em- 
ployes who  wish  lo  live  near  the  plant,  as  there  was  an  in- 
sufficient number  of  houses  in  the  immediate  vicinity.  This 
method   has  been  approached   in   two   ways,   both   of   which 

are  working  out  in  a  highly 

satisfactory  manner.  The 
problem  naturally  divides  it- 
self into  furnishing  living 
facilities  for  employes  of  the 
company  who  have  no  fam- 
ilies, and  houses  for  those 
men  who  wish  to  make  a 
home  for  their  wives  and 
children  in  the  immediate 
vicinity  of  the  works.  For  the 
former  class,  the  Essington 
Club  has  been  constructed,  in 
which  the  men  are  able  to 
obtain  a  bedroom,  while  meals 
are  obtainable  in  a  general 
dining  hall.  This  bids  fair 
to  solve  one  part  of  the  prob- 
lem in  a  highly  satisfactory 
manner.  The  question  of  fur- 
nishing homes  for  married 
men  has  been  worked  out  in 
an  equally  satisfactory  way 
by  the  construction  of  a  large 
number  of  modern  dwellings, 
which  employes  of  the  com- 
pany will  either  be  able  to 
rent  or  purchase. 
These  houses  were  designed  by  architects  who  carefully 
considered  the  questions  of  providing  satisfactory  living 
facilities  for  the  respective  inhabitants,  and  of  developing  a 
community  of  highly  artistic  and  pleasing  appearance.  Some 
houses  are  built  of  brick,  while  others  are  finished  outside 
with  stucco.  This  work  of  construction  is  now  approaching 
completion,  and  as  will  be  seen  from  the  views  presented  In 
connection   with   this   article,    the   community    is   one   which 


Fig.  12.    General  View  of  the  Essington  Club  provided  for  the  Convenience  of  Unmarried  Westinghouse  Employes.     The  Central  Section  U  devoted  to 
Individual   Bedrooms,    and   the   Porch   at   the   Left   is   reserved   for   the   Occupants  of  these  Booms.     At  the  Left-hand  Side,   there  wUl  be  seen 
the  Boof  of   a   Building   devoted   to   what   is   known   as   the    "Dormitories":    that    is,  Large   Booms   furnished   with  125  Cots  in  Eaoh 
Boom.     The   Small   Building  at  the  Bight  U  furnished  with  Individual  Bedrooms  for  the  Use  of  Woman  employed  in  the   Club 
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would  compare  Favorably  with  many  of  the  beet  suburban 
sections  of  leading    American  cities  occupied  by  the  middle 

.lasses.      This    seel  inn    of    the    Citj     will    be    known    as    South 

Philadelphia,  and  a  separate  corporation,  known  as  the  South 
Philadelphia  Co.,  has  been  organized  to  handle  the  renting 

ami  real  .'state  transactions  with  employes  in  order  to  avoid 

an.\  feeling  on  their  part  that  their  relations  with  the  West 
lnghouse  Electric  A  Mfg.  Co,  will  he  affected  through  anj 
commitments  Which  thej   enter  into  in  regard  to  the  renting 

or  purchase  of  houses  which  have  been  provided  near  the 
plant. 

It  is  planned  to  build  816  of  these  houses,  and  2011  are 
now  in  course  of  construction.  Each  house  will  he  provided 
with  steam  heat,  electric  light,  and  all  other  modern  con- 
veniences. The  houses  will  range  in  sizes  from  five  to  eight 
rooms.  The  South  Philadelphia  Co.  has  acquired  a  tract  of 
400  acres  of  land  on  which  this  model  village  is  being  con- 
structed, and  arrangements  have  been  made  with  the  Govern- 
ment to  provide  a  new  post  office  which  will  be  known  as  the 
South  Philadelphia  Station. 

The  Essiugton  Club  has  a  total  capacity  for  bousing  549 
persons.  There  are  250  private  bedrooms  "for  men  employed 
in  the  plant,  and  this  section  of  the  club  has  its  own  dining 
room.  The  building  is  two  stories  high,  with  125  bedrooms 
on  each  floor.  On  each  floor  there  is .  also  a  wash  room 
equipped  with  two  bath  tubs,  ten  shower  baths,  and  nineteen 
wash  bowls;  running  hot  and  cold  water  is  available  in  these 
wash  rooms  at  all  times.  A  well  equipped  recreation  room 
is  also  provided  on  each  floor,  in  which  there  are  pool  and 
billiard  tables,  arm  chairs,  writing  tables,  magazines,  etc. 
For  a  private  bedroom  and  meals,  the  men  pay  only  $9.50  a 
week.  There  is  a  second  section  of  the  club  of  equal  size 
and  with  provision  for  housing  the  same  number  of  men, 
namely  250.  This  portion  of  the  building  is  intended  for  the 
use  of  laborers  and  it  is  not  provided  with  private  bedrooms; 
instead,  there  are  two  dormitories  in  each  of  which  125  beds 
are  placed.  Similar  facilities  are  provided  in  the  form  of 
wash  rooms,  recreation  rooms,  etc.  in  this  part  of  the  build- 
ing. In  the  dormitory  section  of  the  building  there  is  the 
so-called  "mess  hall"  or  cafeteria  form  of  service  in  the  din- 
ing hall;  but  the  equipment  of  the  room  is  similar  to  that 
of  the  dining  hall  in  the  section  of  the  building  where  the 
private  bedrooms  are  situated.  Men  living  in  this  section 
of  the  club  pay  $7.50  a  week  for  their  board  and  room. 

In  addition  to  the  provision  of  living  accommodations  for 
500  workmen,  there  is  a  separate  wing  in  which  bedrooms 
are  provided  for  thirty  women  who  are  employed  in  domestic 
work  about  the  club.  In  this  wing,  each  bedroom  is  furnished 
with  hot  and  cold  running  water  and  electric  light.  Over  the 
kitchen,  sleeping  quarters  are  provided  for  fifteen  men  em- 
ployed in  this  department,  and  the  final  space  in  the  build- 
ing is  taken  by  four  bedrooms  with  private  baths,  which  are 
reserved  for  the  use  of  the  manager  of  the  club  and  three 
of  his  chief  assistants.  The  provision  of  a  well  equipped 
kitchen  is  an  important  feature  in  any  organization  that  is 
arranged  to  provide  living  facilities  for  working  men,  and 
this  point  has  received  caVeful  attention  in  planning  for  the 
Essington  Club.  All  of  the  most  modern  types  of  refrig- 
erators, ovens,  and  the  various  forms  of  auxiliary  culinary 
apparatus  are  provided  for  the  use  of  the  cooks,  so  that  there 
is  no  reason  for  their  not  being  able  to  furnish  the  men 
with  wholesome  and  appetizing  food.  This  will  surely  he, 
an  important  factor  in  keeping  the  men  satisfied  with  their 
employment  and  in  enabling  them  to  work  efficiently. 
*     *     * 

An  association  known  as  the  British  Gage  Manufacturers 
Association,  Ltd.,  has  been  formed  in  Great  Britain  with 
the  object  of  promoting  and  protecting  the  British  gage 
manufacturing  industry.  The  association  has  offices  at  44 
Caxton  House,  "Westminster,  London,  where  its  secretary  is 
permanently  located.  The  British  Government  is  said  to 
have  encouraged  the  formation  of  the  association,  and  it  is 
being  aided  by  the  Ministry  of  Reconstruction. 


OPPORTUNITY  FOR  FOREIGN  TRADE 
SHOULD  BE  GRASPED  NOW 

1 1 v    OH. 'Alt    Klill'HHON.    ISmaMgU   III  Hi,.  United  Hl.11l.1m  »f   Nlulnun  At  Wlnthor, 

1,1.1  .    .  '•i|n'iilju,M'ii,    hi  niMirk 

iii  speaking  to  a  manufacturer  of  machine  tools,  recently, 
the  writer  asked  him  about  his  foreign  agencies  and  was 
told  that  he  had  established  agencies  In  England  and  France, 

hut  had  as  v.i  taken  no  steps  with  regard  to  the  Scandinavian 
countries.  His  attention  was  called  to  the  fact  that  Eng- 
land and  France  shortly  would  be  keen  competitors  of  his 
and  that  the  agencies  in  those  countries  might,  in  the  long 
run,  prove  of  less  importance  than  an  agency  in  the  Scan- 
dinavian countries  where  there  was  a  market  for  machine 
tools  that  could  be  entered  without  encountering  the  same 
amount  of  competition.  This  manufacturer  recognized  the 
peculiarity  of  the  situation  of  having  good  representatives 
in  countries  that  would  be  his  keenest  competitors,  and  of 
not  being  represented  at  all  in  countries  that  were  likely 
to  be  good  customers. 

There  are  a  number  of  similar  instances,  and  it  would 
seem  appropriate  to  call  the  attention  of  American  machine 
tool  builders  to  this  fact.  Germany,  in  her  effort  to  pay  the 
great  indemnity  that  will  be  imposed  upon  her,  will  be  very 
active  in  foreign  trade,  especially  in  the  countries  that  were 
neutral  during  the  war,  and  the  only  way  in  which  American 
machine  tool  builders  can  successfully  meet  this  German 
competition  will  be  by  becoming  active  now,  before  Germany 
is  in  a  position  to  manufacture  again.  The  writer's  experi- 
ence and  connection  with  the  machine  tool  trade  in  Scan- 
dinavia makes  him  confident  that  the  German  competition 
there  can  be  met  successfully  by  American  machine  tool 
manufacturers  if  they  will  make  an  effort  immediately  to 
obtain  this  trade  and  to  impress  upon  the  Government  of 
the  United  States  the  necessity  for  permitting  the  shipping 
of  machinery  to  the  Scandinavian  countries,  where  a  market 
is  already  at  hand  for  the  machines  that  can  be  shipped. 

No  machinery  has  been  shipped  to  these  countries  for  a 
long  time.  The  Germans  know  this  and  are  ready  to  sell 
machines  in  the  Scandinavian  countries  as  soon  as  they  are 
organized  on  a  peace  basis.  The  only  way  in  which  the 
United  States  can  become  the  leading  country  in  the  world 
in  the  machine  tool  business  is  by  paying  attention  to  the 
European  market  in  a  somewhat  more  vigorous  manner  than 
has  heretofore  been  the  case.  American  machine  tool  manu- 
facturers ought  to  inquire  into  the  present  opportunity  for 
the  sale  of  machine  tools  in  Scandinavia,  and  should  then 
insist  that  the  Government  release  sufficient  shipping  space 
to  carry  their  machines  to  Scandinavian  ports. 


SAMPLE  BOARD  FOR  DIE  WORK 

It  is  customary  in  some  of  the  leading  shops  which  spe- 
cialize on  pressed,  punched,  and  drawn  metal  work  to  pro- 
vide sample  boards  on  which  are  hung  specimens  of  the  more 
interesting  types  of  work  produced.  On  pieces  where  ^several 
operations  are  required,  there  is  a  sample  showing  the  result 
of  each  operation.  As  referred  to  by  C.  W.  Starker,  in  an 
article  in  Industrial  Management,  these  samples  may  be  used 
as  models,  and  parts  made  from  worn  dies  may  be  checked 
up  with  the  first  specimen  from  time  to  time.  The  samples 
are  also  an  excellent  educational  medium  for  toolmakers 
and  designers,  as  well  as  for  the  engineer  and  draftsman. 
In  a  few  minutes,  by  visual  demonstration,  a  better  idea  may 
be  obtained  of  the  action  of  the  material  in  the  dies,  of  pos- 
sible depth  of  draws,  and  of  the  influence  of  flanges  or  cor- 
ners on  drawn  or  bent  parts  than  could  be  gained  in  any 
other  manner.  The  exhibition  of  parts  that  have  caused 
trouble,  either  in  the  making  of  the  tools  or  in  the  produc- 
tion of  the  article,  may  serve  as  a  warning  against  future 
difficulties  on  similar  work.  Such  samples  then  become 
instructive — more  so,  even,  than  the  good  examples.  If  these 
parts  were  not  kept  for  record,  more  than  likely  the  same  dif- 
ficulties and  mistakes  would  be  indefinitely  perpetuated. 


LETTERS  ON  PRACTICAL  SUBJECTS 
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WORK-BENCH   OF  STEEL  SHELVING 

In  the  construction  of  lathes,  it  is  the  practice  of  the 
Lodge  &  Shipley  Machine  Tool  Co.  to  first  build  the  units 
such  as  taper  attachments,  aprons,  carriage,  etc.,  and  then 
assemble  them.  The  storage  bins  containing  the  parts  from 
which  the  units  are  assembled,  were  formerly  located  at  one 


Fig.   1. 


Work-bench  constructed   of  Standard   Shelving  with 
Provision  for  storing  Parts 


side  of  the  room,  and  it  was  necessary  for  the  workmen  to 
leave  their  benches  to  get  new  supply  parts  to  assemble  each 
unit.  In  order  to  do  away  with  this  unnecessary  walking, 
a  new  type  of  work-bench  was  designed. 

This  bench  was  made  up  from  standard  shelving  of  a  type 
having  great  strength  and  rigidity  inherent  in  its  design, 
which  made  it  possible  to  construct  this  bench  from  the 
shelving  without  any  additional  reinforcement.  As  the  shelv- 
ing is  of  the  adjustable  type,  it  is  possible  to  change  the 
location  of  the  horizontal  and  vertical  dividers  so  that  the 
compartments  may  be  made  of  the  size  best  suited  to  meet 
the  requirements  of  the  workmen.  All  the  parts  used  are  of 
stock  pattern  and  the  bench  is  virtually  two  sections  of 
storage  shelving  placed  back  to  back  with  a  one-piece  sheet- 
steel  top,  as  shown  in  the  illustrations.  This  construction 
gives  the  workman  an  abundance  of  compartments  in  which 
to  place  the  parts  from  which  he  assembles  the  units.  Thus 
time  is  saved  in  making  the  assemblies,  and  the  workmen 
do  not  interfere  with   each   other's  movements,   since  three 


men  work  on  each  side  of  the  big  double  bench,  and  their 
work  can  be  done  entirely  without  leaving  their  benches. 

In  the  case  of  the  Lodge  &  Shipley  Machine  Tool  Co.,  most 
of  the  work  to  be  done  was  such  that  the  full  steel  top  was 
preferred.  For  such  work  as  scraping,  etc.,  provision 
made  for  bolting  wooden  pads  about  2  by  3  feet  to  the  top 
of  the  bench  as  shown  in  Fig.  2.  The  benches,  however, 
could  have  been  made  with  full  wooden  tops  or  combination 
half  wood  and  half  steel. 

Aurora,   111.  D.  M    Pebull 


NEW  GAGING  IDEA 

The  gaging  of  concentricity  or  alignment  where  more  than 
one  tolerance  on  the  work  to  be  gaged  has  to  be  taken  Into 
consideration  is  usually  a  difOcult  proposition.  Take,  for 
instance,  the  piece  shown  in  Fig.  1.  Here  the  opening  which 
has  a  tolerance  of  0.020  inch,  or  plus  or  minus  0.010  inch, 
must  be  gaged  for  its  relation  to  the  center  line  X-X  of  the 
one-inch  hole;  the  sides  must  be  parallel  with  this  center 
line  and  have  a  tolerance  in  either  direction  of  0.005  inch. 
If  there  were  no  tolerance,  in  other  words  if  the  opening 
were   held   exact,    it   would   be  an   easy   matter   to   line   up 


Fig.   2. 


Work-bench   showing  Wooden   Pad   bolted   to   Top   for 
such  Work   as   Scraping 


Fig.   1.     Piece  of  Work   that  is  Difficult  to  Gage 

against  one  side  of  the  opening  and  indicate  the  hole.  When 
a  tolerance  is  given,  it  is  necessary,  as  a  rule,  to  gage  the 
opening,  so  as  to  get  its  actual  width  in  thousandths  of  an 
inch,  and  then  line  up  one  side  at  a  time,  indicate  the  hole 
from  each  side,  and  by  calculation  find  the  exact  location. 
This  method  is  all  right  for  a  few  pieces,  but  when  thousands 
must  be  made,  more  rapid  means  have  to  be  devised. 

A  gage  that  will  take  into  consideration  the  tolerance  on 
the  width  and  give  instantly  the  exact  location  of  the  cen- 
ter line  of  the  opening  and  its  relation  to  the  hole  is  shown 
in  Fig.  2.  This  consists  of  a  hardened  and  ground  plui;  .1 
that  is  round  on  one  end  and  square  on  the  other.  Two 
opposite  corners  H  have  been  cut  off  so  that  the  distance 
across  them  is  less  than  the  minimum  width  of  the  opening 
in  the  work,  while  the  other  two  corners  A"  are  left  on  and 
the  distance  across  them  is  a  few  thousandths  of  an  inch 
greater  than  the  maximum  width  of  the  opening  to  be 
gaged.  The  round  i>nd  of  the  plug  is  mounted  in  a  hardened 
and  ground  slide  B,  which  is  a  free  sliding  fit  in  the  base  C. 
This  slide  is  exactly  at  right  angles  to  the  center  line  of 
the  work   to  be  gaged   when   the  work   is   placed   over  the 
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Fig.  2.     Gage  for  Work  having  More  than  One  Tolerance 

locating  plug  D.  To  use  this  gage,  the  work  is  first  placed 
over  the  plug  D;  then  the  plug  A  is  turned  by  means  of  the 
handle  E  until  the  two  edges  K  engage  with  the  sides  of  the 
work.  As  pressure  is  exerted,  this  plug  automatically  brings 
the  work  and  the  slide  B  into  alignment  with  each  other. 
The  slide  B  is  held  in  place  on  the  base  by  means  of  two 
hardened  and  ground  strips  F  and  G.  On  the  strip  G  is 
mounted  a  dial  indicator,  the  point  of  which  is  always  in 
contact  with  a  part  of  the  slide  B.  The  location  of  the  slide 
may  be  read  from  the  dial.  For  setting  the  dial  gage  cor- 
rectly and  for  checking  purposes,  holes  J  in  the  slide  B  and 
the  base  G  are  in  exact  alignment  when  the  slide  is  in  the 
correct  position  for  getting  the  indicator  at  zero.  To  set  or 
check  the  indicator,  it  is  only  necessary  to  insert  a  standard 
plug  gage  of  the  correct  size  in  the  holes  in  order  to  bring 
them  into  alignment.  So  far  as  the  author  knows,  this 
use  of  a  square  plug  mounted  on  a  slide  for  gaging  is  a  new 
idea  and  one  that  can  be  applied  to  a  wide  range  of  work. 
New  York  City  Donald  A.  Baker 


~~ 


LOCATING  CENTERS  WITH  SPECIAL 
BUSHING 

When  locating  centers  for  holes  by  the  button  method  on 
the  milling  machine,  instead  of  using  a  bushing  such  as 
shown  in  the  illustration  at  A,  with  a  hole  at  one  end  to  fit 
the  arbor  in  the  spindle  of  the  machine  and  a  hole  &  to  fit  the 
button  at  the  opposite  end,  a  bushing  similar  to  the  one 
shown  at  B  will  be  found  more  convenient  and  easier  to  work 

with.  The  hole  c  of 
this  bushing  is  a 
sliding  fit  on  the 
arbor  of  the  milling 
machine,  and  the  in- 
side surface  of  lug  a 
should  have  the  same 
radius  as  that  of  the 
button  attached  to 
the  work.  The  op- 
erator, in  lining  up 
the  work,  adjusts 
the  table  of  the  mill- 
ing machine  until  the 
button  will  clear  the 
inner  surface  of  the 


b^ 
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lug  freely  at  all  points  as  the  bushing  revolves.  In  this 
position  the  work  is  in  alignment,  and  ready  to  bo  bored. 
One  advantage  of  this  type  of  bushing  is  that  the  button. 
being  more  exposed  than  the  typo  of  bushing  shown  at  a, 
enables  the  operator  to  see  better  in  centering  his  work. 
Dorchester,  Mass.  H.  E.  Biudqkh 


PULLEY-CROWNING  ATTACHMENT  FOR 
THE  ENGINE  LATHE 

While  there  are  numerous  devices  and  machines  on  the 
market  for  turning  and  crowning  pulleys,  convenient  methods 
for  performing  the  work  on  an  engine  lathe  are  of  value  in 
many  cases.  The  old  conventional  way  of  crowning  is  by 
finishing  half  the  pulley  with  the  tailstock  set  over,  and 
then,  by  reversing  the  mandrel,  the  remaining  part  is 
finished.  The  result  is  a  crown  consisting  of  a  high  section 
in  the  center  caused  by  the  angular  cuts.  The  attachment 
shown  in  the  accompanying  illustration  has  been  success- 
fully used  for  turning  pulley  faces. 

Referring  to  the  illustration,  the  bracket  B  is  supported 
by  bar  H  and  is  capable  of  sliding  thereon  to  obtain  suitable 
adjustment.  The  bar  H  is  held  by  the  two  brackets  A,  at- 
tached to  the  vees  of  the  lathe.     Lever  C,  which  swings  on 


Attachment  for  crowning  Pulleys  on  the  Lathe 

bracket  B,  describing  an  arc,  controls  the  direction  of  the 
cut.  The  screw  at  D  holds  lever  G  to  the  cross-slide  F.  G  is 
the  carriage.  I  represents  the  face  of  the  pulley,  which  in 
this  case,  may  be  assumed  to  be  4  inches.  Lever  C  is  first 
set  to  a  radius  of  12  inches  by  means  of  the  series  of  holes 
in  bracket  B  and  lever  C.  The  pulley  mounted  on  a  mandrel 
is  placed  between  centers,  and  bracket  B,  lever  C  and  the 
center  of  the  pulley  are  set  parallel,  bracket  B  being  clamped 
securely  to  bar  H.  Starting  a  cut  from  right  to  left,  the 
cross-feed  screw  is  released  from  the  nut  so  that  the  slide 
F  is  free  to  move  as  determined  by  lever  C.  After  setting 
the  machine,  it  is  unnecessary  to  change  anything  except, 
of  course,  to  adjust  the  tool  by  means  of  the  compound  rest 
or  slide  and  to  mount  the  pulleys  on  the  mandrel  to  the  same 
distance.  The  following  settings  for  the  lever  G  have  been 
found  to  give  satisfactory  results,  although  any  radius  may 
be  used  as  determined  by  the  height  of  the  crown  that  is 
wanted.  For  crowning  a  2-inch  face,  9  inches  radius;  for 
a  4-inch  face,  12  inches  radius;  and  for  a  6-inch  face,  15 
inches  radius. 

St.  Louis,  Mo.  Thomas  Krauska 


Special  Bushing   for  locating  Centers 
by  Button   Method 


STRIPPER  FOR  CUTTING-OFF  TOOL 

The  regular  cutting-off  slide  on  the  Acme  screw  machine 
is  recessed  to  allow  the  tool-holder  to  drop  in  place  and  be 
nearly  flush  with  the  top  of  the  slide.     When  multiple  cut- 
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ting-off  operations  are  performed,  a  special  slide  is  used 
which  carries  the  tools  and  the  stripping  or  clearing  device 
for  positively  ejecting  any  parts  that  might  be  left  between 
the  blades  of  the  cutting-off  tool.  The  accompanying  illus- 
tration shows  a  stripper  that  was  used  on  an  automatic  screw 
machine  when  two  cutting-off  blades  only  were  required, 
and  which  could  be  dropped  into  the  recess  and  tightened, 
just  as  in  the  case  of  a  single  tool,  without  using  a  special 
slide. 

The  shank  A  is  made  of  soft  steel  and  casehardened.  Slots 
for  the  two  blades  are  milled  and  as  the  outside  dimension 
of  the  blades  is  less  than  the  width  of  the  recess  in  the  slide, 
the  blades  are  supported  clear  to  the  end  of  the  shank.  A 
single  14-inch  diameter  hexagon  cap-screw  and  strap  are 
used  to  fasten  both  blades.  Screwed  to  the  top  of  the  shank 
is  a  block  B  having  a  slot  in  which  the  stripping  member  C 
slides  freely.  The  stripper  is  a  piece  of  square  cold-drawn 
steel  and  is  bent  at  right  angles  at  the  inner  end  as  shown 
in  the  illustration,  so  as  to  travel  between  the  blades.  A 
spring  keeps  the  stripper  normally  back,  but  when  the  slide 
is  returned  by  the  cam,  the  projecting  straight  end  con- 
tacts with  a  stationary  piece  D  and  forces  the  part  E  which 
has  just  been  cut  off,  out  from  between  the  blades.  This 
stationary  piece  is  most  conveniently   formed  as  shown   in 


Double    Cutting-off   Tool    Stripper    for    the    Acme    Screw    Machine 

the  illustration,  and  is  suspended  from  the  overhead  slide 
which  is  not  in  use. 

Such  a  stripper  is  positive  in  action  and  there  are  no  parts 
to  become  loose  or  to  need  readjusting  after  the  tools  have 
been  sharpened.  In  cases  where  the  conventional  style  of 
multiple  cutting-off  tool  cannot  be  employed,  this  device  will 
be  found  to  give  good  results  and  it  is  simple  and  inexpensive 
to  construct. 

Middletown,  N.  Y.  Donald  A.  Hampson 


HAND  FRICTION  CLAMP 

A  one-hand  rapid-action  friction  clamp,  designed  for  hold- 
ing cylindrical  work  such  as  shafts,  pipes,  etc.,  is  shown 
in  the  accompanying  illustration.  The  work  W  is  shown 
seated  in  the  V-block  B,  clamped  and  in  readiness  for  use. 
The  clamping  arrangement  consists  of  two  clamps,  one  of 
which,  A,  straddles  the  V-block,  to  the  outside  of  which  each 
prong  is  pinned;  and  the  other,  C.  which  is  hung  between 
the  devised  part  of  clamp  A,  from  a  different  center,  pro- 
vision for  which  is  made  by  the  slot  cut  in  the  V-block  as 
shown  at  8.  This  inner  clamp  has  an  elongated  hole  and 
is  hung  thereby  to  block  B,  by  means  of  the  pin  D.  This 
arrangement  allows  any  variation  from  the  point  of  contact 
of  the  leather  clamping  strip  L,  to  the  leverage  point  D  to 


be  compensated  for. 
T  h  e  s  e  discrepancies 
will  occur  if  the  pin 
becomes  worn  or  if 
the  leather  clamping 
strip,  through  repeated 
compression,  becomes 
flattened  or  worn. 

The  clamp  is  op- 
erated in  the  follow- 
ing manner:  To  re- 
lease the  work,  the 
clamp  is  readily  open- 
ed by  forcing  the 
handle  H  to  the  left. 
The  edge  E  of  the 
connecting  piece  of 
the  prongs  on  A  will 
thus  be  moved  out  of 
contact  with  the  top 
camming  surface  of 
clamp  C  to  about  point 
K.  The  lug  then  comes 
in  contact  with  the 
projections  F  on  the  inner  clamp  and  both  clamps  then  con- 
tinue to  open  in  unison.  To  close  the  clamp,  the  handle  is 
pulled  to  the  right  until  the  edge  E  has  forced  the  leather 
friction  on  the  inner  clamp  firmly  against  the  work.  The 
amount  of  cam  action  due  to  the  change  in  outline  of  the 
top  surface  of  the  inner  clamp  is  represented  by  the  distance 
G.  This  arc  is  swung  from  a  different  center  than  that  on 
which  the  outer  clamp  is  hung,  the  offset  being  indicated  by 
distance  J. 

This  device  is  a  practical  one  and  has  been  used  on  vari- 
ous types  of  fixtures,  both  vertical  and  horizontal,  with  very 
satisfactory  results.  It  has  also  been  used  on  trench  peri- 
scope work  in  one  of  the  factories  of  the  Eastman  Kodak  Co. 

Rochester,  N.  Y.  John  Debnooa 


Hand    Friction    Clamp    with   Work    In 
Position 


LAPPING  WORN  MICROMETER  SPINDLE 
AND  ANVIL 

The  method  of  lapping  worn  micrometer  spindles  and 
anvils  shown  in  the  accompanying  illustration  should  be  of 
general  interest.  The  spindle  is  first  removed  and  placed  in 
a  hardened  steel  block  A,  which  is  a  sliding  fit  for  the 
spindle  and  is  used  to  hold  the  spindle  perpendicular  to  the 
face  of  the  lapping  plate  B.  The  plate  is  then  moved  back 
and  forth  until  the  end  of  the  spindle  is  lapped  perfectly 
flat.  For  lapping  the  anvil,  the  steel  block  C  is  bored  for  a 
wringing  fit  on  the  spindle,  and  after  being  wrung  on,  the 
flat  parallel  lapping  plate  D,  which  is  charged  on  the  side  that 
rests  on  the  anvil,  is  placed  between  the  block  and  the 
anvil,  as  shown  in  the  illustration.  The  anvil  is  then  lapped 
and  its  surface  is  thus  made  absolutely  parallel  to  the 
spindle   end. 

Hartford,  Conn.  j.  Sha.ni> 


* 


LAPPING  PLATE 


/ 
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Lapping:   Micrometer   Spindle    and   Anvil 
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DRIVING  FIT  ALLOWANCES  EOR  JIG 
BUSHINGS 

Standard  dimensions  tor  driving  fil  allowances  (or  Jig 
bushings,  arranged  according  to  the  outside  diameter  of  the 
bushing,  are  given  In  the  accompanying  tabic  Oftentimes 
difficult}    Is  experienced  In  assembling  the  bushings  on  ac- 

ALLOWANCES  FOR  DRIVING   KIT  KOR  DRILL  BUSHINGS 


... 

Outsida 

for 

Outside 

Ulov,  ance 

Outsida 

Allowance 

Dl  imoter, 

Diameter, 
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i  diameter, 
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III.   Ili'S 

Inch 
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1 
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2     1/8 
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1     3/16 
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2     1/4 

0.003 

11/16 

0.0015 

1     5/16 
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2     7/16 

0 .  003 

3/4 

0.0015 

1     3/8 

0.002 

2     5/8 

0.0035 

13/16 

0.0015 

1     7/16 

0.002 

2     3/4 

0.0035 
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count  of  not  having  allowed  the  proper  amount  of  stock  for 
fitting.  This  is  especially  true  of  the  apprentice  and  inex- 
perienced workman,  and  to  such  the  table  should  be  of 
especial  value.  M.  H.  Chase 


INSERTED-TOOTH  SLOTTING  CUTTERS 

Recently  it  was  necessary  to  mill  a  slot  through  some 
bronze  pieces  and  it  was  decided  that  an  ordinary  inserted- 
tooth  cutter  would  be  unsatisfactory,  both  on  account  of  the 
wide  spacing  of  the  teeth  and  on  account  of  the  fact  that 
every  alternate  tooth  is  driven  through  from  opposite  sides, 
in  order  to  obtain  the  desired  adjustment.  As  a  means  of 
overcoming  these  objections  and  at  the  same  time  in  order 
to  get  practically  double  the  number  of  cutting  edges  for  a 


Inserted-tooth    Slotting    Cutter   of    Special    Construction 

given  size,  a  cutter  was  designed  after  the  manner  shown  in 
the  accompanying   illustration. 

The  body  D  is  made  of  soft  steel,  and,  after  being  turned 
in  a  lathe,  it  is  set  up  on  the  dividing  head  of  a  milling  ma- 
chine where  the  %-inch  clearance  holes  A  are  spotted  and 
drilled,  after  which  the  straight  holes  B  are  spotted,  drilled, 
and  reamed.  The  reaming  of  holes  B  must  be  carefully  done, 
after  which  straight  pins,  made  from  drill  rod,  are  driven 
in,  care  being  taken  to  see  that  they  are  a  snug  fit  and  yet 
not  so  tight  but  that  they  may  be  readily  driven  out  again. 
The  cross-slots  C  are  next  milled  out,  being  made  wide 
enough  to  allow  two  blades  to  be  inserted  instead  of  one, 
as  in  the  ordinary  type  of  cutter.  It  will  be  seen  from  the 
illustration  that  at  the  same  time  that  the  slots  are  milled, 
one  side  of  each  of  the  pins  is  milled  at  an  angle  of  3  degrees 
with  its  center. 


The  culler  blades  arc  next  finished,  being  hardened  ami 
ground  on  their  iiai  sides  until  they  can  be  Lightly  driven 
inhi  their  respective  sluts,  after  which  the  pins  are  driven 

in.  the  angular  milled  sides  wedging  Hie  blades  (irmly  in 
place  The  cutlers  may  now  he  slipped  onto  B  mandrel  and 
the    cutting    edges    ground.       With    this    type    Of    cutter,    in 

which  the  number  of  cutting  edges  is  doubled,  chatter  is 
minimized  and  smoother  work  is  produced  for  a  given  feed 

than    is   possible   with    the   ordinary   type. 

New     York    City  DONALD    A.    BAKES 


PRACTICAL  METHOD  OF  SETTING  DIES 
AND  RESETTING  PUNCHES 

Diemakers  and  die-setters  who  know  how  hard  it  is  to 
lit  a  punch  into  a  die  after  upsetting  it  will  appreciate  the 
following  simple  method  used  to  overcome  this  difficulty. 
This  method  has  been  practiced  by  a  large  metalware  con- 
cern for  several  years  with  satisfactory  results.  At  the  lower 
face  of  the  ram  shown  in  the  accompanying  illustration  at  A, 
a  %-  by  %-inch  slot  is  milled  from  the  bore  straight  out  to 
the  edge.    A  pin  B,  fastened  to  the  top  plate  of  the  punch  as 


ill 
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Method  of  setting  Dies   and  resetting:  Punches 

far  away  from  the  stem  as  possible,  is  filed  to  fit  the  slot  in 
the  press.  The  die  and  punch  are  set  up  in  the  press  and  a 
blank  is  cut.  The  punch  is  then  taken  out  and  upset 
wherever  the  blank  shows  a  burr.  After  the  cutting  face  is 
filed  even,  the  punch  is  set  back  into  the  press,  the  excess 
metal  is  sheared,  and  the  die  is  put  into  working  condition. 
Plainfield,  N.  J.  Henry  Daut 


CARBURIZING  THE  ENDS  OF  A  CONNECT- 
ING-ROD 

In  the  accompanying  illustration  is  shown  a  pressed-steel 
connecting-rod  used  on  pneumatic  drills.  In  order  to  obtain 
the  required  wearing  qualities  in  these  connecting-<rods,  it 
is  necessary  to  carburize  both  ends  at  points  A  and  D,  leav- 
ing the  neck  C  soft.  This  was  originally  accomplished  by 
copper-plating  the  entire  surface  of  the  connecting-rods  and 
then  removing  the 
copper  plate  in- 
side the  hole  at 
A  and  on  the 
small  ends  at  D 
by  polishing  with 
emery  cloth.  The 
pieces  were  then 
subjected  to  a 
carburizing  pro- 
cess. The  copper 
plate  served  to 
limit  the  carburiz- 
ing action  to  the 

polished      surfaces  Connecting-rod  used  on   Pneumatic  Drill 
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where  the  plating  had  been  removed.  This  method,  while 
giving  satisfactory  results,  proved  rather  expensive,  as  the 
polishing  operation  was  found  to  require  considerable  time. 

In  order  to  eliminate  the  necessity  of  performing  the  polish- 
ing operation  by  hand,  several  methods  were  tried  out,  the 
following  one  finally  being  adopted  as  satisfactory  in  all 
respects:  Some  Vi-inch  thin  rubber  tube  was  purchased  and 
cut  into  short  lengths.  These  pieces  were  slipped  over  the 
ends  at  D.  Also  pieces  of  rubber  hose  were  fitted  into  the 
hole  at  A.  The  connecting-rods  were  then  copper-plated  in 
the  usual  way.  Assembling  the  connecting-rods  with  the 
rubber  tubes,  cost  the  company  only  50  cents  per  100  pieces 
and  eliminated  polishing,  which  had  cost  $5  per  100  pieces. 

Aurora,  111.  John  J.  Bokkenhagen 


PROFILE   MILLING   MACHINE  FIXTURE 

In  the  machining  of  pieces  which  have  an  irregular  shape, 
it  is  quite  often  possible,  by  using  a  profile  milling  machine, 
to  accomplish  operations  which  by  any  other  method  would 
require  either  an  elaborate  fixture  or  a  combination  of  opera- 
tions.    A  job   of   this   type  is   shown    in   the   accompanying 


The  length  of  the  cut  to  be  taken  on  this  piece  is  about 
two-thirds  of  its  entire  length,  as  indicated  by  J.  The  cutter 
is  here  shown  in  position  for  machining  the  work.  In  order 
to  hold  the  work  more  adequately  under  the  severe  strain  of 
this  long  cut,  two  clamps  K  and  L  are  provided.  These  are 
tightened  by  means  of  a  nut  and  washer,  which  draw  up  the 
bolt  N  and  hind  the  work  securely  on  the  sides.  It  will  be 
obvious  that  the  work  is  thus  rigidly  held  in  such  a  manner 
as  to  make  it  almost  impossible  for  it  to  become  displace  I 
under  any  severe  cutting  strain.  A  block  P,  which  conforms 
to  the  shape  that  is  to  be  milled  on  the  piece,  is  suitably 
located  so  that  the  operator  can  follow  the  form  to  be  milled 
by  keeping  the  form  plate  in  contact  with  the  guide-pin  (j, 
using  the  lever  which  is  provided  for  this  purpose  on  the 
machine.  This  fixture  is  cheaply  built,  and  it  has  proved 
to  be  economical  for  the  work  described.  H.  If. 


CUTTING  WORM  THREADS  ON  THE 
MILLING  MACHINE 

Worm   threads   may   be   satisfactorily   cut   on    the   milling 
machine,    when   a   lathe    is    not   available    for    use,   provided 
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Prqfile   Milling 

illustration.  This  piece  requires  the  outside  to  be  finished, 
and  in  order  to  accomplish  this,  the  fixture  shown  is  used. 
Before  finishing  the  outside,  the  inside  of  the  piece  and  the 
bevel  M  are  machined  by  milling  in  the  ordinary  way. 

To  machine  the  outside,  the  piece  is  first  placed  in  the 
fixture  in  the  manner  shown  in  the  illustration.  This  fixture 
has  a  tool-steel  block  A,  shaped  to  fit  the  finished  inside  of 
the  work.  This  block  is  fastened  to  a  lug  R  on  the  base  of 
the  fixture  B  by  means  of  screws  and  dowels,  as  indicated  at 
C.  When  set  over  this  form  block,  the  work  rests  against 
the  pin  D,  one  side  of  which  is  beveled  to  conform  to,  and 
provide  a  suitable  stop  for,  the  beveled  edge  of  the  work.  A 
clamp  E  which  has  a  hooked  edge  at  the  top  is  used  to 
engage  the  other  end  of  the  work  to  hold  it  down  against  the 
pin  D  and  against  its  seat  on  the  form  block  A.  This  clamp 
is  tightened  by  means  of  a  hand-knob  F,  a  pin  G  being  used 
under  the  tail  of  the  clamp.  A  spring  H  under  knob  F  raises 
the  clamp  when  it  is  loosened  for  removing  the  work. 


Machine   Fixture 

the  dividing  head  spindle  is  connected  directly  to  the  lead- 
screw  of  the  milling  machine.  In  one  instance,  an  extended 
spindle  had  been  previously  used  for  differential  indexing, 
as  the  dividing  head  was  not  provided  with  a  differential 
attachment,  and  it  so  happened  that  the  center  distance  be- 
tween this  spindle  and  the  worm-shaft  of  the  dividing  head 
was  such  as  to  allow  the  use  of  standard  universal  milling 
machine  gears.  Accordingly,  t he  worm  and  worm-wheel  of 
the  head  were  disconnected  and  suitable  gearing  was  mount- 
ed on  the  spindle,  the  worm-shaft  of  the  dividing  head,  and 
the  lead-screw.  Thus  the  motion  of  the  milling  machine 
lead-screw  was  transmitted  directly  to  the  extended  spindle 
of  the  dividing  head.  By  the  use  of  universal  milling  machine 
standard  gears,  almost  any  worm  having  a  full  number  of 
threads  per  inch  may  be  cut.  In  setting  the  cutter  at  the 
desired  angle  a  universal  attachment  is  used.  This  method 
may  be  found  of  value  in  cases  of  emergency. 
Milwaukee,   Wis.  D.   E.   Mapes 
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DEVELOPING  A  GAGING  SYSTEM 
A  COMMENT 

The  aerlea  of  articles  on  gages  which  has  I a  published 

hi  \i\«m\u;\  during  the  pasl  few  months  touches  upon 
Borne  Interests  ol  this  Importanl  feature  of  modern 

Quantlt)  manufacturing  Bystems,  and  a  tew  remarks  relative 
thereto  ma}   not  be  ou1  of  place. 

Regarding  working  llmil  gages  having  three  dimensions   ■ 
minimum,  mean,  and  maximum     the  use  of  this  type  of  g 
la  rarelj    met  with.     Referring  to  work  being  machined  on 

the  outside,   in   general,   piece  work   operators  set    the   tools  so 

that  the  work  will  pass  the  •'Co"  gage,  regardless  of  whether 

it  just  passes,  or  whether  the  "Not  Go"  gage  almost  goes 
over.  The  first  condition  will  he  most  commonly  met  with, 
with  the  result  that  when  the  tool  wears  it  may  soon  leave 
the  pi.re  too  large.  If  the  tool  had  been  set  so  that  the 
work  was  sized  to  the  mean  dimension,  a  greater  number 
of  parts  could  have  been  machined  before  the  wear  of  the 
tool  would  have  caused  the  need  for  readjustment— with 
profit    both   to   the   operator   and -the  employer. 

With  regard  to  the  marking  of  gages,  it  is  the  writer's 
experience  that  the  words  "Go"  and  "Not  Go"  are  preferable 
to  the  words  "High"  and  "Low"  or  "Minimum"  and  "Max- 
imum." Even  men  who  are  not  able  to  speak  the  English 
language  readily  grasp  the  significance  of  the  words  "Go" 
and  "Not  Go." 

The  methods  of  procedure  in  developing  a  gaging  system, 
as  explained  in  the  articles  referred  to  are  extremely  good 
practice,  but  they  are  not  commonly  known  nor  used  as  often 
as  they  might  be.  The  statements  that  relate  to  the  deter- 
mination of  suitable  tolerances  (which,  if  properly  deter- 
mined, would  save  a  great  deal  of  time  and  expense  in 
manufacture),  are  absolutely  true.  Considerable  attention 
should  be  given  to  this  important  subject,  and  the  methods 
in  vogue  not  only  in  government  departments  but  also  in 
many  manufacturing  establishments  need  revision  in  this 
respect. 

Another  subject  of  great  importance  is  dealt  with  under 
the  sub-heading  "Procedure  in  Making  Drawings."  The 
method  of  first  making  a  functional  design,  followed  later 
by  an  economy-of-manufacture  design  is  excellent  and  yet 
not  always  followed.  However,  those  who  have  engaged  in 
work  along  the  principles  outlined  can  bear  witness  to  the 
excellent  results  obtained  by  this  two-stage  arrangement. 
The  cooperation  necessary  between  the  designer  of  a  mech- 
anism and  the  designer  of  tools  and  gages  for  the  quantity 
production  of  parts  is  one  of  the  cornerstones  of  economic 
production,  both  as  regards  quality  and  quantity.  The  most 
common  method  is  for  the  inventor  or  designer  of  a  mech- 
anism to  regard  his  own  efforts  as  the  last  word  and  to  place 
the  responsibility  upon  others  for  converting  his  design  into 
commercial  products.  Too  often  the  designer  so  dimensions 
his  work  as  to  require  it  to  be  "too  good,"  and  only  after 
quantity  manufacture  has  been  engaged  upon  are  the  real 
tolerances  which  can  be  used  in  practice  established;  hence, 
the  fact  should  be  emphasized  that  cooperation  between  the 
designer  of  the  mechanism  and  the  designer  of  the  tools  is 
of  the  greatest  importance. 

The  tolerances  given  under  the  heading  "Practicable  Tol- 
erances for  Interchangeable  Manufacture"  in  the  October 
number  are  of  great  interest.  A  great  many  tool  designers 
know  that  tolerances  frequently  given  on  parts  that  are  re- 
quired to  be  strictly  interchangeable  are  so  close  as  to  ab- 
solutely prevent  interchangeability  when  the  parts  are  to 
be  produced  in  a  commercial  manner.  This  has  been  partic- 
ularly true  of  various  kinds  of  guns  and  rifles.  Regardless 
of  all  demands  to  put  this  problem  on  a  modern  manufactur- 
ing basis,  in  too  many  cases  men  whose  experience  in  actual 
limit  gage  work  is  not  sufficient  insist  that  the  close  limits 
given  can  be  obtained  together  with  a  high  rate  of  production. 

The  subject  of  tolerances  is,  perhaps,  the  most  important 
in  the  whole  series  of  articles.     That  larger  toleracces  are 


permissible  than  is  ordinarily  believed  possible  is  a  truth 
no!  generally  recognized.  Paradoxical  as  it  may  seem,  the 
product   is  often   Improved  by  Larger  tolerances,  judiciously 

determined.  In  one  case,  lor  example,  in  a  mechanism  of 
which  several  hundred  thousand  were  made  tin-  male  pari 
was    machined    to    a    standard    ring    gage    lit.    and    the    female 

pan  was  reamed  to  a  standard  plug  gage;  yet  it  was  necessary 

that  the  parts  move  freely  upon  each  oilier.  To  meet  this 
requirement  the  male  parts  were  Subsequently  tiled  by  hand 
at  the  bench  to  permit  of  proper  tilting  in  the  assembling. 
The  manufacture  of  ibis  part  would  have  in  in  cheaper  and 
the  quality  would  have  been  very  much  improved  if  the  large 
tolerance  had  been   allowed   from    the   beginning. 

Another  important  point  upon  the  subject  of  gages  is  that, 
the  gages  themselves  often  can  have  a  tolerance.  This  tol- 
erance should  be  shown  upon  the  gage  drawing  only,  and 
not  upon  the  gage  itself.  Much  highly  expensive  labor  can 
be  saved  by  attention  to  this  phase  of  gaging,  with  absolutely 
no  detriment  to  the  parts  upon  which  the  gage  is  to  be  used. 
Often  the  gage  inspector  has  no  alternative  but  to  refuse  to 
pass  a  gage  which  may  vary  only  0.0001  inch,  and  that  In 
the  direction  of  wear.  Practice  has  shown  it  advisable  to 
note  upon  the  drawing  both  the  plus  and  minus  limits  to 
which  the  gage  can  be  made,  and  if  no  limits  are  permissible 
it  should  be  so  noted. 

Bridgeport,  Conn.  Aktiiur  Jknner 


BENDING  IRREGULAR  CHUTES  WITHOUT 
WRINKLES 

It  is  often  necessary  to  use  sheet-metal  chutes  similar 
to  the  one  shown  in  the  accompanying  illustration  for  feed- 
ing pieces  of  various  shapes  from  hoppers  to  different 
parts  of  an  automatic  machine.  It  is  rather  difficult  to  bend 
the    stock    without    causing    considerable    wrinkling    in    the 
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Method   of  bending   Chutes   without   producing   Wrinkles   at   the   Bend 

bends.  'A  simple  way  to  overcome  this  wrinklfhg  and  to 
produce  a  smooth  bend  is  shown  in  the  illustration.  The 
flat  stock  is  first  bent  to  the  form  shown  at  C,  three  pieces 
of  cold-rolled  steel  A  being  used,  as  shown,  in  forming  the 
metal.  The  middle  piece  should  be  narrow  enough  so  that 
it  may  be  readily  removed  from  the  opening  at  the  top.  The 
stock  is  bent  in  a  vise  and  the  three  pieces  of  steel  are 
left  within  the  chute  until  after  the  bending  operation 
has  been  performed. 

A  piece  of  round  stock  B,  is  turned  to  the  required  radius, 
the  work  placed  across  a  V-block  as  shown,  and  the  plunger 
of  a  screw  or  arbor  press  forced  down  against  B  until 
the  desired  bend  has  been  produced.  If  the  pressure  is  ap- 
plied gradually,  no  wrinkle  of  any  kind  will  be  in  evidence. 
After  the  chute  has  been  bent,  the  middle  steel  piece  A 
is  readily  removed  through  the  opening  and  the  two  side 
pieces  are  then  brought  to  the  center  and  also  removed. 

Reading,  Pa.  S.  B.  Royal 


HOW  AND  WHY 


QUESTIONS  ON  PRACTICAL  SUBJECTS  OF  GENERAL  INTEREST 


DRAWING  A  STEEL  SHELL 

F.  A.  M. — In  the  accompanying  illustration  is  shown  a  cup- 
shaped  shell  drawn 
from  No.  23  gage,  soft 
steel.  Can  any  reader 
of  Machinebt,  who 
has  performed  a  draw- 
ing operation  of  this 
kind  and  on  materials 
of  practically  the  same 
size  and  thickness, 
give  a  description  and 
show  actual  drawings 
of  the  dies  used  for 
this  work?  The  work 
is  to  be  performed  on 
a  single-action  press — 
preferably  in  one 
operation. 


PROBLEM  OCCURRING  IN  GAGE  WORK 

W.  A.  J. — It  is  required  to  determine  the  distance  between 
the  points  of  tangency  of  a  line  with  the  studs  shown  in 
the  illustration,  and  the  angle  formed  by  the  line  of  tangency. 
If  the  horizontal  and  vertical  center  distances  are  known, 
and  also  the  diameters  of  the  studs,  how  can  the  other  dimen- 
sions be  found? 

Answered  by  John  W.  Adams,  Bridgeport,   Conn. 

By  the  conditions  of  the  problem,  L  and  D  are  known, 
also  the  radii  R  and  r.  It  is  then  required  to  find  the  value 
U    1.  and  of  angle  x. 
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Diagram    illustrating    Problem    in    Gage    Work 

Draw  line  BC,  also  draw  line  CE  parallel  to  the   line  of 
tangency. 
BC  =  VL*  +  D2;  BO1  =  L2  +  D2;  A  ==  V  BC  —  (R  +  r)2 
Substituting  for  BC  in  the  last  equation: 


A—  V  (L2  +  D2)  —  (R  +  r)- 
R  +  r  D 

Tan  y  = and  tan  z  = — .     Knowing   the    values    of   y 

A  L 

and  z,  angle  x  =  y  —  z. 


METHOD  OF  FINDING  LEAD  OF  SPIRAL 
MILLING  CUTTER 

J.  A.  J. — -How  can  the  lead  of  a  spiral  milling  cutter,  like 
the  one  shown  in  the  accompanying  illustration,  be  deter- 
mined from  the  cutter  itself? 

A. — In  order  to  determine  the  lead,  it  is  first  necessary 
to  obtain  the  angle  between  the  teeth  and  the  axis  of  the  cut- 
ter. A  practical  method  of  finding  this  angle  is  to  coat  the 
land  or  edge  of  one  of  the  teeth,  as  AB,  with  some  marking 
material,  such  as  black-lead,  and  then  roll  the  cutter  upon 
a  fiat  sheet  of  paper  in   the  direction   shown   by   arrow   K. 


The  contact   between   the  spiral,  or   more  properly,   helical 

edge  of  the  cutter  tooth  and  the  paper  will  form  a  straight 
line  l,/',.  In  order  to  determine  the  angle  it  may  be  pref- 
erable to  extend  this  line  by  means  of  a  straightedge.  An- 
other line  M,\,  is  then  drawn,  to  represent  the  axis  of  the 
cutter  at  right  angles  to  line  C  along  which  the  cutter  was 
rolled.  The  next  step  is  to  measure  this  angle  a  by  means 
of  a  protractor.  The  lead  of  the  spiral  or  helix  for  any  cir- 
cumference is  then  determined  by  multiplying  this  circum- 
ference by  the  cotangent  of  the  helix  angle  just  measured. 
For  instance,   if  the  circumference  were  12   inches  and  the 
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Method   of   determining   Angle   between   Teeth   and   Axis   of   Spiral 
Milling  Cutter 

cotangent  of  angle  a  were  4,  the  lead  of  the  spiral  would  be 
12  times  4,  or  48  inches.  The  cutter  might  be  rolled  along 
one  edge  of  the  sheet,  or,  all  of  the  teeth  could  be  covered 
at  one  end  with  marking  material  to  locate  line  C. 


A  TOOLMAKER'S  PROBLEM 

J.  A. — Will  you  kindly  show  me  how  to  find  the  correct 
diameter  of  a  plug  which  will  be  tangent  to  the  sides  of 
a  snap  gage  as  shown  in  the  illustration?  The  2-inch  dimen- 
sion and  the  15-degree  angle  are  all  that  is  known. 

A. — Erect  OD  and  OE,  perpendicular  to  AC  and  AB,  re- 
spectively. Also,  draw 
OA  and  OB.  Accord- 
ing to  geometry,  these 
lines  will  bisect  angles 
CAB  and  the  90-degree 
angle  at  B. 

CAB  =  90  degrees 
+  15  degrees  =  105 
degrees 

Then  angle  a  =  52 
degrees  30  minutes 

Also,  angle  05.1  = 
45  degrees 

Angle  b  =  180  de- 
grees —  (a  +  OB  A  ) 
=  82  degrees  30  min- 
utes 

In  the  triangle  OA  I'. 
2    X   sin  OB  \ 


-2-»— >L 


Diagram   for  finding  Diameter  of  a   Plug 

that    is    Tangent    to    the    Sides    of 

a    Snap    Gage 


2(0.70711  ) 


x 


=  1.4264  inch 


0.99144 


sin  b 

In  the  triangle  0  i  /.'. 
r  =  sin  a  X  x  =  0.79335  X  1.4264  inch  =  1.1316  inch 
Diameter  =  2  r  =  2  X  1.1316  inch  =  2.2632  inches 
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A  DIE  PROBLEM 

q  k  Referring  to  the  accompanying "  illustration  of  a 
steel  stamping,  the  question  arises  as  to  whether  the  Job 
would  be  considered  practical  as  a  die  Job,  and  what  would 
be  the  besl  method  to  pursue.  Would  11  be  better  to  Btarl 
the  draw  at  an  angle  with  the  flange,  or  to  make  a  straight 


Shcct-motal   Part   which   it   is   proposed  to   draw   in   a   Die 

draw  and  form  the  flange  at  an  angle  afterward?  The 
proposition  is  submitted  to  Machinery's  readers,  with  the 
hope  that  some  valuable  and  practical  suggestions  may  be 
offered. 


INCREASED-TWIST   AND    CONSTANT- 
ANGLE  DRILLS 

A.  S.  D. — What  is  meant  by  "increased-twist"  and  "con- 
stant-angle" drills? 

A. — To  give  a  drill  sufficient  strength  to  withstand  the 
torsional  strain  to  which  it  is  subjected  in  use,  the  grooves 
are  constantly  decreased  in  depth  from  the  point  to  the 
shank.  In  order  to  retain  a  groove  of  sufficient  area  to  pre- 
vent the  chips  from  clogging  near  the  shank  as  a  result  of 
the  decreased  depth  of  groove,  two  methods  of  cutting  the 
groove  have  been  evolved.  The  two  types  of  drills  produced 
by  these  methods  are  known  as  "increased-twist"  and 
constant-angle"  drills.  In  cutting  the  increased-twist  drill 
grooves,  the  cutter  remains  at  the  same  angle  with  the  axis 
of  the  drill  throughout  the  length  of  the  groove,  and  the 
speed  of  rotation  of  the  drill  remains  constant,  but  the  for- 
ward traverse  of  the  drill,  as  it  is  fed  against  the  grooving 
cutter  is  constantly  increased  as  the  shank  of  the  drill  ap- 
proaches the  cutter.  This  results  in  a  change  in  the  angle 
of  the  cutter  to  the  groove,  producing  a  wider  groove  at  the 
shank.  The  constant-angle  drill  is  fed  against  the  grooving 
cutter  at  a  constant  rate  of  forward  traverse  and  a  con- 
stant speed  of  rotation,  the  increased  width  of  groove  at 
the  shank  being  produced  by  a  gradual  variation  of  the 
angle  of  the  cutter  to  the  axis  of  the  drill  as  the  shank  ap- 
proaches the  cutter.  The  constant-angle  drills  are  considered 
by  many  drill  manufacturers  to  be  superior  to  the  increased- 
twist  drills. 


DETERMINING  ERROR  IN  THREAD  ANGLE 
BY  THREE-WIRE  METHOD 

A.  R.  W— What  is  the  method  of  testing  the  angle  of  a 
screw  thread  by  the  three-wire  system  and  how  can  the 
amount  of  the  error  be  determined? 

A. — The  angle  may  be  tested  by  comparison  with  a  standard 
gage  which  is  known  to  be  correct  or  it  can  be  determined 
by  measurement  and  calculation.  In  either  case  wires  of  two 
diameters  are  employed.  The  diameter  of  the  small  wires 
is  usually  approximately  0.6  times  the  pitch  of  the  thread 
to  be  measured  and  the  diameter  of  the  large  wires  about 
0.9  times  the  pitch.  The  small  wires  must,  of  course,  bo 
large  enough  to  extend  above  the  top  of  the  thread  and,  on 
the  other  hand,  the  large  wires  should  bear  at  some  point 
below  the  top  or  upper  corner. 

If  a  standard  plug  gage  is  available  the  difference  between 
the  measurements  over  the  two  sets  of  wires  is  first  deter- 
mined; the  part  to  be  tested  is  then  measured  to  see  if  there 
is  the  same  difference  in  measurement.     When  no  standard 


plug  is  at   hand  and  the  a< ■.•iirai-y  of  the  thread  is  to  be  deter- 

mined  by  measurement  and  calculation,  the  total  difference 
between  the  measurements  over  the  large  and  small  sets  of 
wires  is  first  determined.  If  the  thread  is  a  U.  S.  standard 
or  any  form  bavlng  an  angle  of  60  degrees,  the  difference 
between  the  two  measurements  referred  to  should  equal  six 
times  the  difference  between  the  radii  ol  the  wires  used.  As- 
iime  in  this  case  that  the  wires  are  0.116  and  0.076  inch 
in  diameter,  respectively.  The  difference  between  the  radii 
or  the  wires  then  equals  0.058  —  0.038  =  0.020.  Hence,  the 
difference  between  the  micrometer  readings  for  a  standard 
angle  of  60  degrees  equals  6  X  0.020  =  0.120  inch. 

If  the  angle  is  incorrect  the  amount  of  error  may  be  deter- 
mined by  the  following  rule:  Subtract  the  radius  of  the 
small  wires  from  the  radius  of  the  large  ones  and  call 
this  difference  value  No.  1.  Next,  subtract  the  radius  of  the 
large  wire  from  one-half  the  difference  of  the  two  microme- 
ter readings  and  then  add  to  this  difference  the  radius  of 
the  small  wires,  thus  obtaining  a  value  designated  as  No.  2. 
Now  divide  value  No.  1  by  value  No.  2,  thus  obtaining  the 
sine  of  one-half  the  included  thread  angle.  This  angle  is 
then  determined  by  referring  to  a  table  of  sines. 

The  preceding  rule  may  be  expressed  by  the  following 
formula: 

R  —  r 

sin  a  =  

x  —  R  -f  r 

In  this  formula  a  equals  one-half  the  thread  angle,  R  equals 
radius  of  the  large  wires,  r  equals  radius  of  the  small 
wires,  and  x  equals  one-half  the  difference  between  the  two 
micrometer  measurements.  (See  accompanying  illustration.) 
To  illustrate  the  use  of  this  formula,  assume  that  the  radius 
of  the  large  wires  is  0.058  inch  and  of  the  small  wires  0.038 
inch  as  in  the  preceding  case.  We  shall  further  assume  that 
a  measurement  over  the  two  sets  of  wires  shows  a  total 
difference  of  0.122  inch  instead  of  the  correct  difference  (0.120 
inch)  for  a  standard  angle  of  60  degrees  when  using  the  sizes 
of  wires  mentioned,  as  was  previously  determined.  In  this 
example, 

0.058  —  0.038                 0.020 
sin  a  = = =  0.4878 


0.061  —  0.058  +  0.038 


0.041 


Factors  required  for  determining  Angle  of  Thread  by  Three-wire  Method 

By  referring  to  a  table  of  sines  it  will  be  seen  that  this 
value  0.4878  is  the  sine  of  29  degrees  12  minutes,  approxi- 
mately; therefore  the  angle  of  the  thread  is  58  degrees  24 
minutes,  or  1  degree  36  minutes  less  than  the  standard  angle. 
*  *  * 
Reductions  of  from  25  to  30  per  cent  in  freight  rates  from 
Atlantic  ports  to  ports  in  South  America,  Asia,  Japan, 
Australia,  and  Africa  have  been  announced  by  J.  H.  Ros- 
seter,  Director  of  Operations  of  the  Shipping  Board. 
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Industrial  Readjustment 

Labor   Readjustment — Training  of  Labor— Representation  of  Employes— Automobile 

Industry — Foreign  Trade 


LABOR  READJUSTMENT  ACTIVITIES 

THE  adoption  of  a  system  of  part-time  employment  at  the 
Watertown  Arsenal,  Watertown,  Mass.,  to  facilitate  the 
redistribution  and  readjustment  of  labor  is  an  action 
which  may  be  advantageously  followed  by  many  employers 
who,  under  present  conditions,  find  it  necessary  to  make 
large  reductions  in  the  number  of  workmen  that  they  em- 
ploy. The  entire  plant  at  the  Watertown  Arsenal  will  close 
Fridays  and  Saturdays,  thus -enabling  a  long  notic"e  of  dis- 
charge to  be  given  to  about  4200  men  whose  services  are 
no  longer  required.  This  will  allow  the  discharged  men  a 
longer  period  of  time  in  which  to  obtain  new  positions  be- 
fore leaving  their  present  jobs. 

Labor  Department's  View  of  Employment  for  Labor 

The  following  statement  relating  to  employment  of  labor 
in  the  United  States  has  been  prepared  by  Assistant  Sec- 
retary of  Labor,  Louis  F.  Post,  after  an  investigation  into 
the  present  conditions  of  the  labor  market  and  the  situation 
in  large  manufacturing  centers:  The  Department  of  Labor 
does  not  look  forward  to  any  unemployment  crisis.  There 
is  no  reason  why  either  business  men  or  wage-earners  should 
be  apprehensive  with  regard  to  commercial  stagnation.  The 
war  has,  on  the  whole,  increased  the  purchasing  power  of 
the  masses  and  has  created  new  markets.  America  must 
assist  in  the  rebuilding  of  Europe,  and  avenues  for  foreign 
trade  hitherto  closed  to  us  are  now  open.  Raw  materials 
which  were  denied  to  private  and  non-essential  industry  dur- 
ing the  war  are  now  accessible  to  the  manufacturers  of 
America  through  their  release  by  the  War  Industries  Board. 
Credits  which  were  similarly  denied  to  private  concerns  be- 
cause they  were  needed  for  government  use  have  also  been 
released  by  the  Capital  Issues  Committee.  There  is  no  reason 
for  anyone  to  be  alarmed  over  the  future. 

Proposed  Public  Works  for  Absorption  of  Labor 

It  must  be  remembered,  however,  that  we  have  large  num- 
bers of  men  under  arms  who  must  be  transferred  to  industry 
as  rapidly  as  possible  and  that  this  number  is  many  times 
larger  than  that  which  we  have  been  accustomed  to  absorb- 
ing. Industries  cannot  be  resumed  over  night.  As  a  conse- 
quence, for  some  months  to  come  there  will  be  the  necessity 
for  providing  some  form  of  employment  for  our  demobilized 
soldiers  and  war  workers,  pending  the  resumption  of  normal 
activities.  Obviously,  the  best  course  is  to  stimulate  work 
which  is  valuable  for  peace-time  purposes.  Many  municipali- 
ties throughout  the  country,  and  many  states  as  well,  have 
during  the  war  either  abandoned  or  suspended  considerable 
amounts  of  public  improvements.  The  Federal  Government 
Itself  has  practically  abandoned  its  building  program  for  the 
last  two  years.  This  accumulation  of  work  should  be  under- 
taken at  once  as  a  means  of  providing  employment  to  carry 
us  beyond  the  transition  period  and  take  up  such  unemploy- 
ment slack  as  may  result  not  so  much  from  the  inability 
of  the  industries  eventually  to  absorb  demobilized  soldiers 
and  war  workers,  as  from  the  rapidity  with  which  they  will 
be  required  to  absorb  them.  There  is  also  a  scarcity  of  farm 
labor  which  needs  to  be  Met. 


Duty  of  the  Industries  to  Crippled  Soldiers 
The  Red  Cross  Institute  for  Crippled  and  Disabled  Men, 
311  Fourth  Ave.,  New  York  City,  makes  an  appeal  to  manu- 
facturers on  behalf  of  the  crippled  soldiers  that  are  now 
returning  from  the  front.  The  Government  will  give  these 
men,  in  addition  to  medical  care,  special  training  for  self- 
support,  but  after  they  have  acquired  this  training,  the  at- 
titude of  the  manufacturer,  as  the  prospective  employer,  be- 
comes the  important  factor.  The  disabled  soldier  should  not 
be  assumed  to  be  helpless  or  persuaded  by  charity  to  become 
so.  All  he  needs  is  the  kind  of  job  for  which  he  is  fitted. 
There  are  hundreds  of  seriously  crippled  men  who  are  now 
employed  at  important  work  in  many  factories,  especially 
in  the  Ford  plants.  "In  the  past,"  states  the  Red  Cross,  "we 
have  done  everything  possible  to  make  the  cripple  a  failure 
by  lavishing  upon  him  sympathy  and  charity,  instead  of 
giving  him  a  real  opportunity  to  take  his  place  in  the  world 
with  the  rest  of  the  useful  people." 

The  responsibilities  to  the  men  disabled  in  the  fighting 
include  giving  them  proper  training  for  some  work  which 
they  can  still  perform  in  spite  of  their  handicap,  so  as  to 
make  them  self-respecting,  and  make  life  for  them  really 
worth  living.  In  other  words,  the  crippled  soldier  is  entitled 
to  a  square  deal,  and  it  is  for  the  manufacturers  who  employ 
labor  to  assist  in  giving  this  to  them.  They  ask  for  no 
charity,  require  no  expenditures — only  an  opportunity  to 
work — and  expect  to  give  full  value  for  the  wages  paid  them. 
Find  real  jobs  for  them  which  they  can  hold  with  self- 
respect  and  without  feeling  that  they  hold  them  down  as  a 
matter  of  charity.  Reserve  those  jobs  for  crippled  soldiers 
that  can  be  performed  as  well  by  them  as  by  a  fully  able- 
bodied  man. 

Department  of  Labor  Urges  the  Training-  of  Labor  for 
Peace  Time 

The  United  States  Department  of  Labor  is  endeavoring 
to  induce  employers  to  continue  the  methods  of  training 
employes  for  peace-time  work  in  the  same  manner  as  was 
done  in  many  instances  under  war  conditions.  It  is  pointed 
out  that  $200,000,000  is  wasted  every  year  in  the  United 
States  by  excessive  labor  turnover.  Officials  of  such  large 
concerns  as  the  General  Electric  Co.  have  declared  that  the 
cost  of  hiring  a  man  runs  from  $10  to  $200,  and  that  the 
average  charge  against  the  employer  in  the  discharge  of  one 
man  and  the  hiring  of  another  is  $50.  This  is  a  loss  that 
can  be  largely  avoided  by  proper  training  and  proper  work- 
ing conditions.  The  constant  change  in  industrial  organiza- 
tions is  a  tremendous  hindrance  to  production  and  to  satis- 
factory returns  both  to  capital  and  to  labor.  It  requires  a 
leavy  investment — or  rather  expense — for  unproductive  ef- 
fort; it  is  an  outgo  that  bears  little  or  no  relation  to  out- 
put, and  American  manufacturers  should  do  everything  in 
their  power  to  guarantee  for  themselves  a  stable  system  of 
production  by  a  stable  working  force. 

One  of  the  principal  factors  in  labor  turnover  is  the  failure 
of  manufacturers  to  obtain  from  their  workers,  by  proper 
training,  a  full  measure  of  efficiency,  and  hence  their  in- 
ability to  pay  the  wages  to  which  the  highest  efficiency 
would  be  entitled.     That  this  failure  is  generally  ascribable 
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to  the  management  is.  according  to  the  Department  of  Labor, 
Indicated  bj  the  results  obtained  In  establishment*  where 
proper  training  methods  have  been  Introduced.  Furthermore, 
in  an  Investigation  In  one  large  manufacturing  concern,  It 
was  found  that  onlj  10  per  cenl  of  the  dismissals,  when 
properlj  analyzed,  were  due  to  Inefficiency  on  the  pari  of 
iiu>  worker,  while  90  per  cent  were  attributable  to  Bhort 
comings  of  one  son  or  another  on  the  part  of  the  manage- 
ment. Another  Burvey  showed  that  90  per  rent  of  the  men 
thai  lefl  their  emploj  did  so  on  accounl  of  causes  thai  could 
have  been  removed  by  the  management,  and  which  would 
have  aided  in  Increasing  the  production. 

Reasons  for  Failure  to  Obtain  Full  Efficiency  from  Labor 

Six  general  reasons  are  assigned  for  the  Inefficiency  of 
production,  live  of  which  may  be  removed  by  vigilant  man- 
agement. The  sixth  is  inefficiency  or  incompetence  on  the 
pari  of  the  employe.  The  five  reasons  for  which  the  man- 
agement is  held  responsible  are:  (1)  Failure  of  power.  (2) 
Failures  of  equipment.  (3)  Lack  of  proper  instructions. 
(4)  Lack  of  systematic  training.  (5)  Failure  to  supply 
materials  In  time. 

A  special  service  known  as  the  "training  service"  has  been 
instituted  by  the  Department  of  Labor,  which  is  designed 
and  equipped  to  assist  manufacturers  in  making  their  labor 
efficient,  productive,  and  profitable.  There  are  now  two  hun- 
dred training  rooms  or  schools  in  the  United  States  in  opera- 
tion, 90  per  cent  of  which  are  conducted  without  direct  cost 
to  the  employer,  because  they  are  made  self-supporting  by 
the  manner  in  which  they  are  run.  Employers  generally 
are  urged  by  the  Government  to  adopt  some  system  of  train- 
ing, providing  their  plants  are  large  enough  to  warrant  such 
a  departure.  From  the  investigations  that  have  been  made, 
there  is  no  doubt  that  the  efficiency  of  our  factories  can  be 
greatly  increased  by  preventing  excessive  labor  turnover, 
thereby  stabilizing  the  factors  that  prevent  the  highest  ef- 
ficiency from  being  obtained. 

Plan  for  Representation  of  Employes  in  Dealing  with  the 
Management  of  an  Industry 

The  Inland  Steel  Co.,  Indiana  Harbor,  Ind.,  has  recently 
placed  in  operation  a  carefully  worked  out  plan  of  employe 
representation,  stating  that  it  is  established  "in  order  to 
provide  effective  communication  and  means  of  contact  be- 
tween the  management  and  the  men  on  matters  pertaining 
to  industrial  relations,  and  to  insure  justice,  maintain  tran- 
quility, and  promote  the  general  welfare." 

The  employes'  representatives  shall  be  elected  by  secret 
ballot  for  a  term  of  one  year.  Representation  shall  be  on  the 
following  basis:  Departments  employing  under  500  employes 
shall  have  one  representative  for  each  100  employes;  and 
departments  employing  over  500  employes,  one  representative 
for  each  150  employes;  but  the  latter  must  not  have  less 
than  five  representatives.  The  nominations  and  elections 
shall  be  conducted  by  the  employes  in  accordance  with  rules 
and  regulations  prescribed  by  the  committee  on  rules  and 
shall  receive  only  such  assistance  from  the  management  as 
may  be  required  by  this  committee. 

The  company  shall  appoint  a  management's  representative 
who  shall  keep  the  management  in  touch  with  the  represen- 
tatives, and  represent  the  management  in  negotiations  with 
the  representatives,  their  officers,  and  committees.  It  shall 
be  his  duty  to  interview  all  the  representatives  at  least  once 
a  month  with  reference  to  matters  of  concern  to  the  em- 
ployes, and  to  report  the  results  of  such  interviews  to  the 
management.  Immediately  following  their  election,  the  rep- 
resentatives shall  meet  for  the  purpose  of  electing  a  chair- 
man, secretary,  and  committee  on  rules,  and  such  other  com- 
mittees as  shall  be  found  necessary,  to  consider  the  follow- 
ing subjects:  Wages,  employment,  and  working  conditions; 
housing,  domestic  economy,  and  living  conditions;  safety 
and  the  prevention  of  accidents;  health  and  sanitation; 
transportation  of  employes;  work's  practice,  methods,  and 
economy;  education;  recreation  and  athletics;  continuous 
employment  and  reconstruction  problems. 


The  procedure  for  adjustment  on  any  matter  which,  in  the 
opinion  of  any  employe,  requires  adjustment  and  which  sHich 
employe  has  been  unable  io  adjust  with  the  foreman  of  the 
department  In  whicb  be  Is  engaged,  may  be  taken  up  by  such 
employe  either  In  person  lor  through  any  representative  of 

his  department,   first,    wilh    the  superintendent    Of   the   depart 

ii i < -ii i :  Becond,  with  the  management's  representative;  third, 
with    the  superior   operating  officers  of  the   company,   who 

shall   endeavor   Io   make   a   Settlement,   or   who   may,    with   the 

approval  <>i  all  the  parties,  refer  the  matter  to  a  joint  com 
mittee. 

If,  alter  a  reasonable  length  of  time,  satisfactory  disposi- 
tion Of  such  matter  cannot  be  accomplished  by  a  general 
joint  committee  on  appeals,  the  matter  shall  be  referred  to 
an  arbitrator,  or  arbitrators,  agreed  upon  by  the  president 
of  the  company  and  the  majority  of  the  employes'  represen- 
tatives. 

The  New  Government  Working:  Conditions  Service 
The  Working  Conditions  Service  of  the  Department  of 
Labor,  Washington,  I).  C,  has  been  organized  to  furnish  the 
industries  of  the  country  with  a  service  covering  investiga- 
tions and  suggestions  relating  to  sanitary  and  safety  stand- 
ards, measures  necessary  to  prevent  physical  disability,  and 
problems  In  connection  with  enrployment  management.  This 
service  is  distinct  from  that  performed  by  the  mediation 
and  conciliation  branch,  which  deals  with  working  condi- 
tions and  industrial  relations  as  controversial  issues  between 
employers  and  employes.  The  Working  Conditions  Service 
deals  with  matters  that  have  nothing  to  do  with  occasional 
controversies,  such  as  industrial  hygiene  and  medicine,  safety 
engineering,  and  health  service.  The  Department  of  Labor 
offers  by  this  service  assistance  to  owners  and  managers  of 
industrial  establishments  in  working  out  labor  policies  and 
standards  for  hygiene  and  safety. 


PROSPECTS  IN  THE  AUTOMOBILE 
INDUSTRY 

The  automobile  industry  will  absorb  the  surplus  stocks  of 
automobiles  and  motor  trucks  that  are  now  in  the  hands  of 
the  War  Department.  An  agreement  to  this  effect  has  been 
made  between  representative  automobile  manufacturers  and 
War  Department  officials.  The  action  was  taken  to  prevent 
the  disorganization  of  the  business  by  a  possible  flooding  of 
the  market  with  automobiles  owned  by  the  Government. 
Present  indications  are,  however,  that  the  cars  and  trucks 
controlled  by  the  War  Department  will  be  needed  for  some 
time  in  government  service,  and  that,  for  that  reason,  there 
would  be  comparatively  little  disturbance  of  the  industry 
even  if  the  present  arrangement  had  not  been  entered  into. 

Future  Development  of  the  Motor  Truck  Industry 

Although  manufacturers  are  now  permitted  to  resume  pro- 
duction of  trucks  for  civilian  use  it  will  probably  be  about 
six  months  before  anything  like  maximum  prbduction  is 
obtained.  The  number  of  motor  trucks  now  in  use  in  the 
United  States  is  approximately  500,000,  and  notwithstanding 
the  limitations  placed  upon  the  production  of  commercial 
trucks  by  war  conditions,  there  were  nearly  twice  as  many 
civilian  trucks  produced  in  1918  as  in  1917,  the  total  produc- 
tion in  1918  being  over  180,000.  As  regards  transportation 
by  horse-drawn  vehicles,  it  is  estimated  that  there  are  about 
25,000,000  horses  and  10,000,000  wagons  suitable  for  business 
purposes.  The  increasing  demands  on  transportation  ef- 
ficiency will  probably  make  it  necessary  to  replace  many  of 
these  horse-drawn  vehicles  by  motor  trucks. 

Extended  Use  of  Motor  Trucks 

The  establishing  of  hundreds  of  rural  motor-truck  lines 
throughout  the  country  is  proving  of  great  benefit  to  the 
farmers  who  can  now  make  daily  shipments  of  farm  prod- 
ucts to  the  city  and  can  have  delivery  made  at  their  homes 
of  any  articles  they  may  require  from  the  city.     The  Post 
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Office  Department  has  already  established  motor  postal  ro 
between  some  of  the  larger  cities  whicli  handle  all  kinds  of 
farm  produce  and  merchandise  as  well  as  first-class  mail. 
These  lines  have  proved  so  successful  that  the  department 
has  made  plans  to  extend  this  service  throughout  the  coun- 
try. This  work  may  be  more  rapidly  accomplished  than 
would  otherwise  be  possible  by  employing  the  1%-  to  3-ton 
trucks  which  have  been  made  for  war  purposes.  It  is  claimed 
thai  not  only  are  these  trucks  suitable  for  use  on  the  postal 
routes  planned  by  the  Post  Office  Department,  but  that  use 
can  also  be  made  of  the  standardized  Type  B  military  trucks 
for  heavy  transfer  work.  It  is  not  probable  that  any  of  the 
army  trucks  which  have  been  shipped  abroad  will  be  re- 
turned to  this  country,  but  on  the  other  hand,  many  more 
will  be  needed  for  reconstruction  work  in  Europe.  There 
can  be  no  doubt  but.  that  American  trucks  will  find  a  ready 
market  abroad  in  the  future,  for  the  performance  of  Amer- 
ican-built trucks  in  France  during  the  war  has  gained  for 
them  a  most  satisfactory  reputation  for  reliability  and  ser- 
vice, and  our  manufacturers  are  in  a  position  to  furnish  the 
large  numbers  of  trucks  which  will  be  required  in  carrying 
out  the  work  of  reconstruction. 

The  use  of  motor  trucks  by  the  railroads,  whether  or  not 
they  continue  to  be  operated  by  the  Government,  will  prob- 
ably be  found  necessary,  for  in  order  to  compete  with  motor 
truck  transportation,  they  will  be  required  to  extend  their 
service  so  as  to  include  local  deliveries,  as  do  the  express 
companies.  With  the  many  opportunities  and  new  fields 
open  to  motor-truck  transportation  it  is  evident  that  the 
motor  truck  industry  is  certain  to  experience  a  rapid  devel- 
opment and  expansion  in  the  near  future. 

The  Revised  Steel  Prices 

With  regard  to  the  new  steel  prices,  the  following  figures 
will  prove  of  interest:  The  average  of  eight  representative 
steel  products  under  the  new  price  schedule  is  $70.95  a  ton, 
which  is  only  $1.17  under  the  price  which  prevailed  in 
December,  1916,  and  which  was  then  regarded  as  an  ex- 
tremely high  level.  The  new  schedule  of  prices  averages  $30 
a  ton  more  than  the  highest  price  previous  to  the  war,  which 
was  $40.68  and  which  was  reached  in  1907.  It  is  evident, 
therefore,  that  the  present  reductions  in  steel  prices  will  by 
no  means  bring  steel  anywhere  nearly  back  to  the  pre-war 
prices;  in  fact,  the  present  price  is,  in  many  instances,  about 
double  that  previous  to  the  war. 


FOREIGN  TRADE  NOTES 

The  following  information  transmitted  to  Machinery  by 
the  Belgian  Consulate  in  New  York  City,  will  be  of  value  to 
manufacturers:  The  Belgian  Government  recommends,  as 
the  best  Belgian  organization  with  which  American  mer- 
chants and  manufacturers  can  deal,  the  "Comite  Central 
Industriel  de  Belgique,"  11  rue  du  Gentilhomme,  Brussels. 
The  Government  is  compiling  information  relating  to  the 
present  conditions  of  the  Belgian  industry,  and  the  "Comite 
Central  Industriel  Belgique"  is  requested  to  prepare  lists  of 
the  names  and  addresses  of  Belgian  firms  who  handle  the 
principal  articles.  These  lists  will  be  available  later  through 
the  Belgian  Legation  at  Washington. 

What  France  Needs 

Commercial  Attache  Pierce  C.  Williams,  of  the  Department 
of  Commerce,  cables  that  France  needs  for  the  rehabilitation 
of  its  devastated  areas  and  its  damaged  industries,  first, 
labor;  second,  raw  materials  to  keep  the  French  industries 
going;  third,  machinery  and  equipment  for  iron  and  coal 
mines,  steel  works,  textile  mills,  and  other  industrial  estab- 
lishments in  France  which  the  country  is  not  now  in  a  posi- 
tion to  manufacture  in  sufficient  quantities;  and,  fourth, 
ships.  As  to  the  equipment  for  the  rebuilding  of  industrial 
plants,  the  French  industries  have  already  collected  data  as 
to  exactly   what   they   need   and   are   ready   to   place  orders 


through  the  French  Hixh  Commission  in  Washington  Ju 

soon    as    Shipping    facilities    can    lie    provided.      It    has    been 
suggested   that   the   best   way   for  American    industries   to  aid 

the  French  buyers  would  be  by  organizing  group  Bellini 

p  Facilitate  French  collective  buying.    As  soon  as  practic- 
able, these  selling  groups  should   then  send   properly  trained 

engineers   to   France,    who  could   deal    with    French   engini 
regarding  the  equipment  required. 

Resumption  of  Trade  with  Alsace-Lorraine 

The  War  Trade  Hoard  announces  that  all  persons  in  the 
United  States  are  authorized,  subject  to  the  rules  and  regu- 
lations of  the  War  Trade  Hoard,  to  trade  and  communicate 
with  persons  residing  in  Alsace  and  Lorraine.  In  accordance 
with  this  authorization,  applications  will  now  be  considered 
for  licenses  to  export  or  import  all  commodities  to  and  from 
Alsace  and  Lorraine.  For  the  exportation  of  articles  which 
are  not  on  the  export  conservation  list,  individual  export 
licenses  will  not  be  required.  Applications  tor  the  exporta- 
tion to  Alsace  and  Lorraine  of  commodities  which  are  on 
the  export  conservation  list  should.be  filed  in  the  same  man- 
ner as  applications  for  licenses  to  export  to  France.  For 
importations  into  the  United  States  from  Alsace  and  Lor- 
raine, individual  import  licenses  will  be  required,  on  the 
same  conditions  as  for  importations  from  other  European 
non-enemy  countries,  except  where  the  shipments  are  covered 
by  the  list  of  general  import  licenses. 

Reconstruction  Plans  for  Devastated  Regions  in  Europe 

A  plan  for  the  reconstruction  of  the  devastated  areas  in 
Europe  has  been  proposed  whereby  the  building  material 
and  equipment  now  owned  by  the  United  States  Government, 
both  here  and  in  Europe,  and  which  was  purchased  for  war 
purposes,  should  be  employed  in  the  reconstruction  work 
abroad.  The  United  States  should  assume  the  financial  re- 
sponsibility and  include  the  reimbursement  necessary  in  the 
restitution  bill  against  Germany.  This  plan  would  make  it 
possible  to  proceed  with  the  reconstruction  work  immediately, 
and  under  proper  control  and  supervision,  and  it  would  make 
it  possible  to  employ  the  present  governmental  organizations 
instead  of  creating  new  organizations  for  the  purpose.  Fur- 
thermore, the  equipment  would  be  immediately  turned  to 
productive  uses,  instead  of  waiting  for  the  organization  of 
new  agencies  to  take  charge  of  the  reconstruction  work.  An 
arrangement  between  the  French  and  the  United  States 
Governments  to  this  effect  would  probably  be  all  that  would 
be  necessary  to  start  work  at  once. 
» 
Bureau  of  Commerce  Sends  Representative  to  Study 
European  Trade 

Chauncey  D.  Snow,  assistant  chief  of  the  Bureau  of  For- 
eign and  Domestic  Commerce,  will  study  reconstruction  and 
commercial  problems  in  Europe  during  the  coming  year,  and 
will  visit  England,  France,  the  Scandinavian  countries,  Hol- 
land, Switzerland,  and  Italy.  It  is  believed  that  his  Btu 
will  be  of  considerable  importance  to  the  export  business  of 
American  industries.  He  has  formerly  done  similar  work, 
having  been  connected  with  the  Bureau  Of  Foreign  and 
Domestic  Commerce  for  eight  years  and  being  the  author  of 
"German  Foreign  Trade  Organization"  and  "German  Trade 
and  the  War." 

Russian-Pacific  Trade  Expansion 

The  first  number  of  a  periodical  entitled  "Russian-Pacific 
Trade  Expansion."  which  is  the  journal  of  the  Russo-Amerl- 
can  Committee  for  the  Far  Fast,  has  recently  made  its  ap- 
pearance. The  magazine  is  published,  partly  in  English  and 
partly  in  Russian,  at  Vladivostok,  Siberia.  The  Russo- 
American  Committee  for  the  Far  Kast  was  formed  in  Decem- 
ber. 1917.  to  promote  close  industrial  and  commercial  rela- 
tions between  America  and  Russia.  It  may  be  reached 
through  the  Central  War  Industrial  Committee  of  Russia. 
which  has  headquarters  in  New  York  City  at  1014  Flatirou 
Bldg. 
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JOHANSSON  SYSTEM  OF  TOLERANCES 


The  tolerances  given  In  Table  I  have  recently  been  adopted 
bj  Mctlebolagel  C.  B3.  Johansson,  Dskllstuna,  Sweden,  and 
bave  been  furnished  to  Ma<  bines*  by  the  Swedish  Gago  Co., 
New  Viu-k  City.  The  tolerances  as  given  in  the  original 
table  furnished  were  expressed  In  the  metric  system,  but 
for  convenient  use  in  American  machine  shops,  they  have 
been  translated  Into  Inches.    The  tolerances  are  based  upon 

tlit-  diameter  of  the  hole  as  the  standard.  The  values  in 
the  first  two  subdivisions  of  the  table,  headed  A  and  B, 
respectively,  apply  to  the  tolerances  for  the  plug  gage  for 
the  hole,  the  values  In  column  A  being  for  ordinary  work, 
while  those  in  column  /}  are  used  where  smaller  tolerances 
are  required.  The  values  in  the  other  subdivisions  of  the 
table  apply  to  the  tolerances  allowed  on  the  shaft.  These 
values  include  tolerances  for  a  light  running  fit,  running  fit, 
sliding  fit,  push  fit,  easy  driving  fit,  close  driving  fit,  and 
forced  fit.  The  accompanying  diagram  graphically  illus- 
trates the  application  of  these  tolerances  both  in  regard  to 


the    hole    and    to    the    shaft.      In    the    illustration,    the    I 
values  tO  live  deeinials  given   in  Table   1    have  not.  been  repro 
(hired,  but  instead,  the  nearest    values  to  lour  decimals  have 
been  given,  as  Ibis  is  as  close  as  could  ordinarily  be  measured, 

Table  2  gives  the  tolerances  which  are  employed  In  the 

Johansson  shops  in  the  making  of  gages.  These  tolerances 
are  given  both  in  millimeters  and  in  inches,  for  comparison. 
The  values  headed  "Standard  Cylindrical  Gage,"  relate  to 
plug  gages  used  as  reference  standards.  The  values  headed 
"Shop  Gage,"  refer  to  working  gages. 

The  tolerances  for  shop  gages  in  Table  2  are  determined 
by  the  following  formulas: 

For  diameters  70  millimeters  and  under: 
Tolerance  =  (0.28 -f  f.'   D)  -i-  2000,    in    which    D  =  diameter 
in  millimeters. 

For  diameters  over  70  millimeters: 

Tolerance  =  (D  ~  100,000)  -f  0.0015 


TABLE   1.     SYSTEM  OF  TOLERANCES  WITH  DIAMETER  OF  HOLE  AS  BASIC  SIZE 


Diameter 
of  dole, 

Hole  (See  Note) 

Shaft 

■ 

A,  Inch 

B,  Inch 

Light  Running  Fit,  Inch 

Inched 

Minimum 

Maximum 

Minimum 

Maximum 

Minimum 

Maximum 

Tolerance 

(Minus) 

(Plus) 

(Minus) 

(Plus) 

(Minus) 

(Minus) 

3*2-    4 

0.00016 

0.00016 

0.00032 

0.00008 

0.00008 

0.00016 

0.00083 

0.00043 

0.00040 

4  -  i 

0.00024 

0.00024 

0.00048 

0.00012 

0.00012 

0.00024 

0.00122 

0.00063 

0.00059 

i  -     41 

0.00031 

0.00031 

0.00062 

0.00016 

0.00016 

0.00032 

0.00165 

0.00087 

0.00078 

H-  §1 

0.00043 

0.00043 

0.00086 

0.00024 

0.00020 

0.00044 

0.00217 

0.00118 

0.00099 

if-  n 

0.00055 

0.00055 

0.00110 

0.00028 

0.00028 

0.00056 

0.00276 

0.00157 

0.00119 

U   -  14 

0.00067 

0.00067 

0.00134 

0.00035 

0.00031 

0.00066 

0.00335 

0.00197 

0.00138 

H  -  2i| 

0.00083 

0.00083 

0.00166 

0.00043 

0.00039 

0.00082 

0.00402 

0.00236 

0.00166 

2}g-  44i 

0.00098 

0.00098 

0.00196 

0.00051 

0.00047 

0.00098 

0.00473 

0.00276 

0.00197 

4J5  -  64 

0.00118 

0.00118 

0.00236 

0.00059 

0.00059 

0.00118 

0.00551 

0.00315 

0.00236 

6i  -10T7B 

0.00138 

0.00138 

0.00276 

0.00071 

0.00067 

0.00138 

0.00630 

0.00354 

0.00276 

10^-15| 

0.00157 

0.00157 

0.00314 

0.00079 

0.00079 

0.00158 

0.00709 

1 

0.00394 

0.00315 

Diameter 

Shaft 

of  Hole, 

Rue 

ning  Pit,  Inch 

Sli 

ling  Pit,  Inch 

Push  Fit,  Inch 

Inches 

Minimum 

Maximum 

Minimum 

Maximum 

Minimum 

Maximum 

Tolerance 

(Minus) 

(Minus) 

(Minus) 

(Minus) 

(Minus) 

(Plus) 

&-       4 

0.00043 

0.00020 

0.00023 

0.00020 

0.00008 

1 
0.00012 

0.00008 

0.00012 

0.00020 

4  -   i 

0.00063 

0.00031' 

0.00032 

0.00031 

0.00012 

0.00019 

0.00012 

0.00020 

0.00032 

i    ~      4S 

0.00087 

0.00043 

0.00044 

0.00043 

0.00016 

0.00027 

0.00016 

0.00028 

0.00042 

0.00118 

0.00059 

0.00059 

0.00059 

0.00020 

0.00039 

0.00020 

0.00031 

0.00051 

§1-  14 

0.00157 

0.00079 

0.00078 

0.00079 

0.00024 

0.00055 

0.00024 

0.00031 

0.00055 

14  -  14 

0.00197 

0.00098 

0.00099 

0.00098 

0.00031 

0.00067 

0.00031 

0.00031 

0.00062 

14  -  2+i 

0.00236 

0.00118 

0.00118 

0.00118 

0.00039 

0.00079 

0.00039 

0.00028 

0.00067 

2M-  Hi 

0.00276 

0.00138 

0.00138 

0.00138 

0.00047 

0.00091 

0.00047 

0.00024 

0.00071 

4Ji  -  64 

0.00315 

0.00157 

0.00158 

0.00157 

0.00055 

0.00102 

0.00055 

0.00020 

0.00075 

64  -lO^s 

0.00354 

0.00177 

0.00177 

0.00177 

0.00067 

0.00110 

0.00067 

0.00020 

0.00087 

10A-15J 

0.00394 

0.00197 

0.00197 

0.00197 

0.00075 

0.00122 

0.00075 

0.00020 

O.p0095 

Easy 

Driving  Pit,  It 

ich 

Close 

Driving  Pit,  I 

ich 

For 

ced  Fit,  Inch 

Diameter 

of  Hole, 

Inches 

Minimum 

Maximum 

Minimum 

Maximum 

Tolerance 

Minimum 

Maximum 

Tolerance 

(Plus) 

(Plus) 

(Plus) 

(Plus) 

. 

(Plus) 

(Plus) 

«fc-  4 

0.00012 

0.00024 

0.00012 

0.00024 

0.00039 

0.00015 

1 

0.00039 

0.00059 

0.00020 

4  -  i 

0.00020 

0.00035 

0.00015 

0.00035 

0.00059 

0.00024 

0.00059 

0.00098 

0.00039 

i  -     41 

0.00028 

0.00047 

0.00019 

0.00047 

0.00083 

0.00036 

0.00083 

0.00146 

0.00063 

SI-  14 

0.00031 

0.00059 

0.00028 

0.00059 

0.00110 

0.00051 

0.00110 

0.00197 

0.00087 

0.00031 

0.00071 

0.00040 

0.00071 

0.00142 

0.00071 

0.00142 

0.00252 

0.00110 

14  -  14 

0.00031 

0.00087 

0.00056 

0.00087 

0.00177 

0.00090 

0.00177 

0.00319 

0.00142 

14  -  2}| 

0.00028 

0.00102 

0.00074 

0.00102 

|  0.00213 

0.00111 

0.00213 

0.00394 

0.00181 

2}g-  4JX 

0.00024 

0.00118 

0.00094 

0.00118 

0.00256 

0.00138 

0.00256 

0.00481 

0.00225 

4JJ-  64 
6|  _ioT75 

0.00020 

0.00138 

0.00118 

0.00138 

0.00303 

0.00165 

0.00303 

0.00579 

0.00276 

0.00020 

0.00157 

0.00137 

0.00157 

0.00354 

0.00197 

0.00354 

0.00689 

0.00335 

10T75  -  15f 

0.00020 

0.00177 

0.00157 

0.00177 

0.00414 

0.00237 

0.00414 

0.00808 

0.00394 

Machinery 

tTse  column  A  for  less  accurate  work,  where 
required.  The  values,  in  inches,  in  the  table  above 
in   the  original  tables. 


greater   tolerances   are   allowable.     Use   column   B   for    accurate   work, 
have  been  given  to  five  decimals   simply   to   give    the   exact   value  of 


where   smaller   tolerances   are 
the    dimensions   in    millimeters 
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OIAM.    OF  HOLE    1%   TO  2^" 


ZT~. — nr: 


TOL.  A:^  +  O.OUO0" 
0.0008" 


LIGHT   RUNNING  FIT 
-0.0040" 

: -0.0032" 

-0.0021" 


;. ;  •      •    •— -^ 


RUNNING  FIT 

0.0024" 

-0.0018" 
-     -0.0012" 


"  ~ ^  ■     ^_= 


SLIDING  FIT 

0.0012 

—    -0.0008 
0.0004 " 


r"~    - :-== 


~  ....JZ^ 


3S3^==_ 


~~        .__irr — ^ 


PUSH   FIT 
■    -0.0004" 


EASY   DRIVING   FIT 
+0.0003" 


CLOSE   DRIVING   FIT 
+0.0010" 


+  0.0039" 


if'iihlnrry 


Diagram  Graphically  illustrating  Fitting  Tolerances  based  on  Size  of  Hole 


TABLE  2.     TOLERANCES  FOR  GAGES 


Diameter  D 

Standard  Cylindrical  Gage 

Shop 

Gage 

Milli- 

Inches 

Millimeter 

Inch 

meters 

(Approx.) 

1 

A 

0.0004 

0.000016 

0.0006 

0.000024 

2 

& 

0.0005 

0.000020 

0.0008 

0.000032 

3 

4 

0.0005 

0.000020 

0.0009 

0.000035 

4 

& 

0.0006 

0.000024 

0.0009 

0.000035 

5 

if 

0.0006 

0.000024 

0.0010 

0.000039 

10 

if 

0.0007 

0.000028 

0.0012 

0.000047 

15 

4S- 

0.0008 

0.000032 

0.0014 

0.000055 

20 

H 

0.0008 

0.000032 

0.0015 

0.000059 

25 

11 

0.0009 

0.000035 

0.0016 

0.000063 

30 

1ft 

0.0010 

0.000039 

0.0017 

0.000067 

35 

if 

0.0011 

0.000043 

0.0018 

0.000071 

40 

1H 

0.0011 

0.000043 

0.0018 

0.000071 

45 

1H 

0.0012 

0.000047 

0.0019 

0.000075 

50 

lfi 

0.0012 

0.000047 

0.0020 

0.000079 

55 

2hi 

0.0013 

0.000051 

0.0020 

0.000079 

60 

m 

0.0013 

0.000051 

0.0021 

0.000083 

65 

2  ft 

0.0014 

0.000055 

0.0022 

0.000087 

70 

2f 

0.0015 

0.000059 

0.0022 

0.000087 

75 

2  If 

0.0015 

0.000059 

0.0023 

0.000091 

80 

3& 

0.0016 

0.000063 

0.0023 

0.000091 

90 

3|f 

0.0017 

0.000067 

0.0024 

0.000094 

100 

3t& 

0.0018 

0.000071 

0.0025 

0.000098 

125 

4§| 

0.0020 

0.000079 

0.0028 

0.000110 

150 

5§| 

0.0023 

0.000091 

0.0030 

0.000118 

175 

6i5 

0.0025 

0.000098 

0.0033 

0.000130 

200 

74 

0.0028 

0.000110 

0.0035 

0.000138 

250 

m 

0.0033 

0.000130 

0.0040 

0.000157 

300 

ll*f 

0.0038 

0.000150 

0.0045 

0.000177 

350 

13s§ 

0.0043 

0.000169 

0.0050 

0.000197 

400 

15  f 

0.0048 

0.000189 

0.0055 

0.000217 

450 

i7§i 

0.0053 

0.000209 

0.0060 

0.000236 

500 

19tt 

0.0058 

0.000228 

0.0065 

0.000256 

ifnrhivry 

RECONSTRUCTION    PLANS    OF    CANA- 
DIAN MANUFACTURERS 

The  Canadian  Manufacturers'  Association,  in  connec- 
tion with  the  Trades  and  Labor  Congress  of  Canada,  has 
recommended  the  following  specific  proposals  to  the 
Canadian  Government:  The  Government  should  estab- 
lish a  bureau  of  public  welfare  to  deal  with  such  matters 
as  health,  sanitation,  accident  prevention,  etc.,  and  to 
look  into  the  matter  of  suitable  homes  for  working-men 
in  industrial  centers.  A  permanent  representative  bur- 
eau should  be  established  to  make  a  survey  of  imports, 
with  a  view  to  ascertaining  whether  some  of  the  goods 
imported  could  not  be  manufactured  advantageously  in 
Canada.  The  work  of  the  Government  done  in  the  past 
relating  to  the  refining  of  minerals  mined  in  Canada 
should  be  expanded.  At  least  $1,000,000  annually  should 
be  appropriated  for  scientific  and  industrial  research. 
Necessary  public  works  should  be  carried  forward  as 
promptly  and  energetically  as  possible.  The  advance- 
ment of  technical  education  should  be  furthered  by  the 
Dominion  Government.  Educational  facilities  for  the 
thorough  training  of  soldiers  who  desire  to  settle  on  the 
land  should  be  provided.  The  establishment  of  employ- 
ment bureaus  operated  by  the  provinces  in  cooperation 
with  the  Federal  Government  is  emphasized,  and  the 
absolute  undesirability  of  private  employment  offices  is 
pointed  out  and  their  abolition  recommended.  The 
Government  should  adopt  a  fixed  policy  on  a  compre- 
hensive scheme  with  regard  to  the  utilization  of  water 
powers  already  developed  and  those  to  be  developed,  and 
in  order  to  give  industry  the  proper  freedom  for  ex- 
pansion, the  power  supply  should  always  be  kept  well 
in   advance   of  the  demand. 
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Readjustment  in  Great  Britain  and  France 


BY  ALEXANDER  LUCHARS' 


INFORMATION  lately  received  from  a  number  of  corre- 
spondents connected  with  the  machine  tool  Industry  In 
Greal  Britain  and  France,  on  conditions  In  those  coun- 
tries, and  various  points  with  which  the  writer  is  familiar, 
are  summarized  In  this  article. 

GREAT  BRITAIN 

The  armistice  was  as  unexpected  in  Great  Britain'  as  in 
this  country,  and  introduced  conditions  in  the  mechanical 
industries  similar  to  those  which  prevailed  in  this  country 
last  November.  Generally  speaking,  preparation  for  the 
transition  to  post-war  programs  is  far  from  complete.  Those 
Arms  who  fortunately  are  able  to  continue  their  former 
lines  of  manufacture  are  going  ahead  full  speed;  others  who 
had  definite  changes  in  view  find  themselves  short  of  toot 
equipment  and  with  jigs  and  fixtures  in  an  incomplete  state 
for  their  new  product.  The  transition  is  rendered  more  dif- 
ficult in  the  case  of  plants  which  before  the  war  had  not 
followed  interchangeable  manufacturing  methods,  as  we  em- 
ploy them  in  the  United  States,  but  who  have  acquired  in 
the  last  four  years  some  entirely  new  experience  in  quantity 
production  and  other  up-to-date  methods  on  their  war  work, 
and  are  anxious  to  adapt  it  to  their  future  product.  There 
remains  a  third  class,  chiefly  smaller  concerns  who  have 
been  caught  napping  and  have  no  definite  plans  for  the 
future. 

Readjustment  of  War  Industries  to  Other  Lines  of  Manufacture 

There  is  work,  however,  in  abundance,  and  no  difficulty 
should  be  found  in  keeping  all  the  up-to-date  works  going. 
Motor  car  production  is  likely  to  be  greatly  increased  over 
that  before  the  war,  as  there  is  already  a  long  list  of  waiting 
orders.  The  change  over  from  war  work  is  exemplified  by 
such  transitions  as  from  fuses  to  electrical  accessories;  guns 
to  locomotives;  airplane  parts  to  motor  fittings,  toys,  ignition 
systems  and  hosiery  needles.  The  possibilities  in  the  way 
of  new  industries  have  been  reviewed  by  the  Ministry  of 
Reconstruction  which  has  made  recommendations  as  to  the 
following:  Wire  machinery,  agricultural  machinery,  brazing 
lamps,  reaper  oil-cans,  hurricane  lamps,  seamless  milk  cans, 
enamelled  hollow-ware,  bread  baking  machines,  incandescent 
burners,  sewing  machines,  typewriters  and  sheet-metal  filing 
cabinets  and  furniture.  Plans  have  already  been  formulated 
by  a  number  of  manufacturers  with  the  necessary  plant  and 
experience  for  producing  some  of  these  lines. 

Jig  and  tool  makers  are  likely  to  be  filled  with  orders,  and 
in  anticipation  of  the  "demand  several  large  concerns  are 
putting  in  equipment  for  this  class  of  production.  There 
are  indications  of  a  slight  set-back  in  gaging  equipment, 
which  received  a  big  stimulus  on  account  of  the  war;  but 
this  doubtless  is  only  temporary,  as  the  demand  under  the 
new  conditions  should  be  co-extensive  with  that  for  jigs  and 
tool  equipment.  At  least  three  concerns  have  successfully 
entered  the  field  for  the  manufacture  of  gages  of  the  Johans- 
son type,  and  look  forward  with  confidence  to  meeting  future 
competition. 

Prospects  of  British  Machine  Tool  Trade  and  Industry 

In  the  machine  tool  industry,  the  first  step  toward  free- 
dom of  action  has  been  taken  by  the  removal  of  restrictions 
upon  the  release  of  new  machine  tools  and  woodworking 
machinery,  providing  such  machines  are  purchased  from 
firms  holding  permits  from  the  Ministry  of  Munitions.     It 
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is  consequently  no  longer  necessary  for  buyers  to  make  ap- 
plication to  the  Ministry  for  release  certificates  before  plac- 
ing their  order  with  the  manufacturer  or  merchant.  A  COD 
slderable  volume  of  business  has  been  freed,  the  demand  for 
standard  machines  being  brisk  in  connection  with  the  new 
reconstruction  policy.  Against  this,  however,  must  be  placed 
the  reduction  in  orders  for  war  work  and  cancellation! 
resulting  from  the  armistice.  The  latter,  however,  are  not 
serious  and  are  chiefly  associated  with  gun  and  shell  plants. 
The  demand  for  machine  tools  for  shipbuilding  and  marine 
engineering  machine  tools  continues;  in  fact,  inquiries  since 
the  armistice  have  in  some  instances  exceeded  in  number 
those  received  during  the  last  two  years. 

Probable  Effect  of  Second-hand  Market 

There  is  no  present  indication  that  any  large  number  of 
machine  tools  installed  for  war  purposes  will  be  thrown  on 
the  market,  inquiries  up  to  date  considerably  exceeding  of- 
fers of  sale,.  It  is  certain,  however,  that  as  large  numbers 
of  tools  employed  in  shell  plants  are  now  lying  idle,  they 
must  eventually  find  their  way  on  the  market.  A  fair  propor- 
tion of  these  will  be  high-grade  tools  capable  of  application 
to  normal  requirements,  and  consist  chiefly  of  capstans 
(hand  screw  machines)  and  turret  lathes  which  will  need 
only  a  slight  overhauling  and  a  new  tool  equipment  to  enable 
them  to  be  utilized.  A  very  large  percentage  of  second-hand 
tools  are  special  machines,  so  that  their  application  to  pro- 
duction work  other  than  that  for  which  they  were  intended 
will  not  be  easy.  Many  of  these,  together  with  the  large 
number  of  machines  that  have  been  subjected  to  rough  treat- 
ment, are  more  likely  to  find  their  way  to  the  scrap  heap 
than  to  the  market. 

British  war  production  in  machine  tools  has  led  to  an 
optimistic  official  utterance  to  the  effect  that  "there  is  no 
reason  why  Britain  should  not  become  independent  of  out- 
side supplies."  The  output  showed  an  increase  of  66  per 
cent  in  1917  over  pre-war  production,  compared  with  the 
German  increase  of  23  per  cent.  The  pre-war  output  was 
valued  at  £4,000,000  per  annum,  but  increased  in  1917  to 
£6,500,000,  based  on  pre-war  prices,  or  £10,000,000  at  war 
prices.  The  official  view,  unfortunately,  appears  to  have 
overlooked  the  almost  total  absence  of  automatic  machinery 
makers  in  Great  Britain,  to  say  nothing  of  the  relatively 
small  proportion  of  makers  of  high-grade  precision  machine 
tools. 

Research  Work  in  Machine  Tool  Field 

In  connection  with  the  government  scheme  for  industrial 
and  scientific  research,  the  question  of  forming  a  Research 
Association  for  the  machine  tool  industry  has  been  con- 
sidered by  the  Machine  Tool  Association,  Ltd.,  which  decided 
that  the  project  should  be  favorably  considered  and  a  plan 
drawn  up.  Parliament  has  placed  the  sum  of  one  million 
pounds  at  the  disposal  of  the  Department  of  Industrial  and 
Scientific  Research,  and  it  proposed  to  use  a  great  part  of 
this  money  in  assisting  different  trades  to  carry  out  re- 
searches likely  to  be  of  advantage  to  those  trades.  The 
procedure  which  is  being  adopted  is  the  formation  of  re- 
search associations  under  the  auspices  of  existing  trade  asso- 
ciations, and  generally  speaking  the  Government  is  prepared 
to  grant  such  associations  a  sum  equal  to  that  subscribed 
by  the  members.  Other  important  matters  receiving  careful 
attention  from  the  association  are  the  financing  of  long 
period  contracts  and  the  Imports  and  Exports  Control  Bill. 
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Labor  Conditions,  Employment  of  Women  and  Outlook 
for  the  Future 

As  regards  labor,  the  displacement  of  the  munition  work- 
ers, male  and  female,  is  being  met  for  the  time  being  by  the 
payment  of  "out-of-work"  wages.  The  employmenl  of  women 
in  the  machine  tool  trade  is  not  likely  to  be  extensive  in  the 
future,  their  lack  of  shop  experience  and  technical  training 
having  proved  a  handicap  on  anything  except  simple  fepetl 
tion  machine  work.  Their  prospects  on  mechanical  work 
generally  it  is  difficult  to  forecast,  but  the  National  Council 
of  Women  has  appointed  a  Special  Engineering  Committee 
to  give  attention  to  the  future  of  women  who  have  attained 
some  degree  of  skill  and  who  wish  to  continue  their  work. 

In  Great  Britain,  as  in  this  country,  many  enormous  fac- 
tories, not  only  for  the  production  of  munitions,  but  for  all 
kinds  of  war  material,  will  be  closed,  and  although  various 
rumors  are  circulated  in  regard  to  some  of  them  being  pur- 
chased for  various  purposes,  nothing  definite  has  yet  trans- 
pired. Engineers  and  those  connected  with  the  machine  tool 
industry  in  Great  Britain  look  forward  confidently  to  a  period 
of  great  expansion  and  prosperity,  and  the  definite  plans 
they  are  making  for  the  future  are  receiving  substantial 
help  and  encouragement  from  the  British  Government — an 
example  which  our  own  Government  would  do  well  to  follow. 
Only  persistent  efforts  by  our  manufacturers  will  accom- 
plish this. 

FRANCE 

Conditions  in  France  are  still  too  unsettled  to  afford  def- 
inite information  on  some  important  points.  Many  of  the 
plants  equipped  for  manufacturing  munitions  will  be  adapted 
to  a  variety  of  work,  such  as  the  production  of  automobiles, 
motor  trucks,  tractors  and  some  machine  tools  and  small 
tools.  The  Citroen  plant  in  Paris,  mentioned  in  one  of  the 
writer's  letters  from  Europe  in  1916,  which  is  strictly  a  shell- 
making  factory,  is  to  expand  its  equipment  so  as  to  build  a 
light  car  similar  to  the  Ford.  The  Ford  Motor  Co.,  by  the 
\v;iy,  has  a  large  assembling  plant  at  Bordeaux  and  as  their 
enormous  production  brings  their  cost  down  to  rock  bottom 
and  their  machines  are  shipped  "knocked  down"  so  as  to 
reduce  freight  cost  to  the  minimum,  the  Citroen  concern 
may  find  the  Ford  competition  strenuous. 

It  is  said  that  the  great  arsenal  at  Roanne,  intended  to 
employ  some  50,000  workmen,  is  to  be  used  principally  for 
making  locomotives  and  railroad  material,  and  that  the  Etab- 
lissements  Mayen,  just  outside  of  Paris,  a  large  factory  built 
to  manufacture  airplane  motors,  is  to  make  textile  ma- 
chinery. It  is  generally  thought  that  nearly  all  the  French 
war  plants  will  be  turned  over  to  peace-time  products;  but 
it  should  be  remembered  that  there  are  not  nearly  so  many 
war  plants  in  France  as  in  Great  Britain. 

Estimated  Machine  Tool  Requirements  in  the  Near  Future 

The  French  Ministry  of  Armament  has  had  made  an  in- 
ventory of  the  machines  in  the  arsenals  to  ascertain  how 
many  can  be  profitably  used  in  general  manufacture,  and  it 
is  said  that  their  lists  show  machines  amounting  in  value 
to  between  50  and  75  million  francs  that  can  be  used  in 
French  factories.  Some  of  these  machines  have  been  sub- 
jected to  rather  hard  usage;  but  many  are  still  in  the  cases 
in  which  they  arrived,  and  a  great  many  of  the  latter  are 
standard  machine  tools  of  various  kinds  that  can  be  used 
in  the  average  large  machine  shop.  Some  of  the  machines 
not  adapted  to  peace-time  products  can  be  placed  in  the  Bel- 
gian arsenals,  which,  of  course,  were  completely  stripped. 
Many  of  the  munition  plants  were  largely  equipped  with 
standard  machinery,  using  special  jigs  and  fixtures,  so  there 
is  less  special  machinery  than  might  be  expected. 

In  my  opinion  it  is  impossible  to  estimate  yet  what  amount 
of  tools  will  be  required  to  re-equip  the  French  plants  dis- 
mantled or  destroyed  by  the  Germans.  A  well-known  French 
dealer  estimates  that  about  200  million  francs  worth  of 
machine  tools  will  be  required  within  two  years;  or,  say, 
100  million  francs  worth  a  year  in  addition  to  a  number  of 
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many    machines    too    old    or    worn    out    by    war    work    to    be 
worth    using,    and    these    must     be    replaced.      The    vain 
machines   required   for   this  purpose  he  estimates   at    50   mil- 
lion  francs   for    1919   for   Alsace-Lorraine,  and   from    30   to   50 
million    francs    for    the    rest    of    France      He    also    estlmi 
thai    there    can    be    mad'     m    France    about    50    million    li 
worth   of   machinery    during    1919,    consisting    principal! 
lathes,    planers,    punching    and    shearing    machines,    drilling 
machines,  boring  mills,  a  few  radial  drills  and  shapers.    (The 
writer's  opinion   is   that    this   last    figure   is   much    too   lai. 
The  total  amount   of  machine  tools  needed,  according  to  this 
climate,    will    therefore    be   about    ISO   or   200   million    fram  .- 
worth.     The  lists  of  the  French  Ministry  of  Armament  show 
machines  no  longer   required   in   arsenals   and    munition    fac- 
tories  amounting   to   from    50    million    to   75    million    francs, 
which   can   be  used   in   French    factories,    which   leaves   from 
100  to  125  million  francs  worth  to  be  bought. 

A  high  official  in  the  French  ministry  told  one  of  our  cor- 
respondents recently  that  they  had  requested  the  American 
Government  not  to  dispose  of  any  of  their  material  in 
France — that  is,  machinery  in  the  various  United  States 
repair  shops,  dock  machinery,  auto  trucks,  etc., — to  private 
concerns  there;  and  that  an  agreement  is  practically  made 
for  the  French  Government  to  take  over  all  of  this  material 
at  the  pre-war  price.  This  sesms  almost  too  good  to  be  true; 
but  it  comes  to  me  on  what  I  consider  good  authority.  It 
is  quite  certain  that  the  project  is  being  pushed  by  one  of 
the  French  departments. 

Prospects  of  Competition  with  French  Machine  Tool  Industry 

It  is  not  believed  by  authorities  in  the  machine  tool  in- 
dustry in  France  that  there  will  be  enough  machine  tools 
of  the  highest  quality  manufactured  there  to  materially  af- 
fect importations  from  America.  Aside  from  engine  lathes, 
plain  milling  machines  and  other  simple  machines,  there 
will  still  be  a  good  market  for  first-class  American  tools, 
because  the  French  cannot  turn  out  the  higher  grade  ma- 
chines, such  as  turret  lathes,  universal  milling  machines, 
automatic  screw  machines,  etc.,  in  sufficient  quantities  to 
so  reduce  their  cost  as  to  compete  with  the  American  prod- 
uct. Most  users  will  prefer  an  American  machine  of  reputa- 
tion, even  at  a  higher  price,  to  a  French  machine  that  is  an 
experiment. 

Importance  of  Quality  in  American  Machine  Tools 

When  the  writer  was  in  France  two  years  ago  there  was 
wide  and  bitter  complaint  about  the  quality  of  some  of  the 
tools  sold  there  b,y  our  manufacturers,  ard  those  complaints 
still  exist.  Two  well-known  American  manufacturers  are 
flagrant  offenders.     One  correspondent  (not  a  dealer  and  not 

financially  interested  in  any  way)   writes  that  all  the  

lathes  sold  in  France  during  the  past  two  years  were  literally 
"fit  only  for  junk,  in  workmanship  as  well  as  material."  and 
they  are  made  by  a  well-known  and  wealthy  concern  that 
ought  to  be  ashamed  of  itself  for  injuring  the  reputation  of 
American  machine  tools  for  the  sake  of  a  few  almighty  dol- 
lars. There  are  also  complaints  in  regard  to  machines  put 
out  by  new  concerns  that  sprang  up  during  the  war.  but 
these  are  due  to  inexperience,  increase  of  costs,  the  dif- 
ficulty of  getting  good  castings  and  other  causes,  a-  well  as 
sheer  profiteering.  Every  American  who  visits  Europe  will 
find  instances  of  this  for  years  to  come,  which  will  injure 
the  general  reputation  of  American  manufacturers  and  make 
buyers  there  very  careful  to  purchase  only  reliable  makes 
of  tools. 

Restrictions  on  Importations  of  Machine  Tools  to  France 

The  present  policy  of  the  Comptolr  d'Achats  de  Machines 
Outils  greatly  restricts  the  importation  of  machine  tools 
into  Frame,  and  strong  efforts  are  being  made  to  have  it 
discontinued.  Under  the  present  restrictions,  from  three  to 
four  months  are  necessary  for  the  customers'  orders  to  reach 
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the  American  manufacturer,  and  Borne  French  dealers  bave 

al  much  as  ;i  million  francs  in  orders  tied  up  at  the  romp 
toir.  This  organisation,  like  some  of  ours,  baa  outlived  its 
usefulness.      It    was   necessar\    in   war  time,   but    now   that  the 

war  is  over  it  is  only  a  hindrance  to  the  revival  of  business 

and  an  interference  with  the  import  of  machine  tools  into 
France.  .Many  government  and  private  orders  in  France 
have  been  held  up  Or  cancelled  on  account  of  the  excessive 
length  of  time  required  for  deli  very — sometimes  one  year. 
These  delays  have  been  cauaed  not  only  by  restrictions  on 
the  receipt  of  machines  in  France,  but  also  on  account  of 
the  American  government  orders  for  its  war  needs,  and  of 
the  difficulty  of  securing  transportation  from  America,  which 
sometimes  required  six  months. 

Effect  of  the  War  on  French  Machine  Industries 

The  educational  effect  on  the  French  people  of  their  enor- 
mous mechanical  development  during  the  war  will  undoubt- 
edly greatly  affect  the  future  of  the  nation.  There  will  as- 
suredly be  a  marked  advance  over  pre-war  methods,  as  the 
French  have  seen  the  great  advantage  of  quantity  produc- 
tion and  also  of  interchangeable  manufacture,  and  have 
learned  to  use  high-speed  steel  as  it  should  be  used. 

The  multitude  of  little  shops  throughout  France,  in  which 
a  handful  of  men  turned  out  machinery,  will  disappear,  to 
be  replaced  by  manufacturing  plants  along  American  lines. 
Many  specialists  in  other  vocations  will  resume  their  former 
work;  but  the  return  to  France  of  Alsace  and  Lorraine  with 
their  coal  and  iron  mines  and  industries,  will  make  that 
country  more  of  a  manufacturing  nation  than  ever  before, 
and  she  will  be  an  exporting  nation  in  metal  goods  rather 
than  an  importing  one,  as  she  was  before  the  war. 

Labor  and  Wages 

The  labor  situation  is  yet  to  be  worked  out;  but  some 
results  of  the  war  are  definitely  visible.  Some  believe  that 
a  great  many  German  prisoners  will  be  kept  in  France  for 
reconstruction  work  for  a  certain  period,  but  the  number  of 
men  and  the  length  of  time  that  they  will  be  retained  is  to 
be  decided  at  the  peace  conference.  With  this  question  comes 
the  consideration  of  work  on  the  railroads,  bridges,  roads, 
buildings,  etc.,  all  of  which  have  been  so  neglected  that  it 
is  a  question  in  many  cases  of  rebuilding  rather  than  re- 
pairing. 

Wages  in  France  will  certainly  stay  at  the  present  peak 
for  a  long  time.  The  cost  of  living  will  not  go  down  until 
enough  men  have  returned  to  the  farms  to  create  more  of 
a  competition  in  prices  for  foodstuffs,  and  when  that  time 
comes  labor  may  be  sufficiently  abundant  to  reduce  wages  a 
little;  but  they  certainly  will  never  return^  to  the  level  of 
five  years  ago.  This  confirms  the  view  which  the  writer 
expressed  in  the  December  number  of  Machinery,  and  will 
reconcile  our  manufacturers  somewhat  to  similar  conditions 
which  exist  in  this  country. 

Many  women  will  continue  in  the  mechanical  field;  but, 
as  in  the  case  of  men,  those  who  are  specialists,  such  as 
dressmakers  and  milliners,  or  who  are  trained  in  other  lines 
of  work  that  cannot  be  done  by  men,  will  return  to  their 
former  vocations.  Many  others  are  physically  unfit  for  work 
in  factories  except  on  repetition  work,  and  as  male  labor 
becomes  available  will  take  up  lighter  work. 

Coming1  Importance  of  the  French  Iron  and  Steel  Industry 

The  basic  measure  of  the  iron  and  steel  industry  of  any 
nation  is  its  pig-iron  production.  In  1913,  France  produced 
5.200,000  tons  of  pig  iron,  Germany,  19,000,000  tons,  and 
Great  Britain,  10,300,000  tons.  As  at  least  one-half  of  Ger- 
many's iron  producing  capacity  is  likely  to  be  transferred 
to  France  by  the  peace  conditions,  the  pig-iron  producing 
capacity  of  France  after  the  war  will  be  about  15,000,000 
tons,  while  that  of  Great  Britain  will  remain  about  the 
same  as  before  the  war,  or  around  10,000,000  tons,  and  that 
of  Germany  will  also  be  about  10,000,000  tons.  Hence,  France 
is  likely   to   become   the   largest   iron   and   steel   producing 


nation  in   Europe,  and  is  likely  to  have  one-half  the  iron  and 
steel   producing  capacity  of  the  United  States. 

In  the  invaded  districts  of  France  there  were  nearly  20,000 
factories  and  industrial  establishments  of  all  kinds,  rep- 
uting more  than  :',()  per  cent  of  the  total  industrial  out- 
put of  the  country.  Before  the  war,  this  territory  furnished 
90  per  cent  of  the  iron  ore,  X'A  per  cent  of  the  pig  iron,  75 
per  cent  of  the  steel,  and  70  per  cent  of  the  coal  of  France. 
It  will  be  some  time,  of  course,  before  these  industries  can 
again  be  worked  at  their  maximum  capacity,  and  large  quan- 
tities of  American  machinery  of  all  kinds  will  be  required 
in  placing  them  again  in  operation.  The  iron  and  steel  in- 
dustries will  require  machine  tools,  especially  heavy  types. 

The  Future  to  which  France  Looks  Forward 

French  engineers  who  have  been  in  close  touch  with  the 
industrial  and  engineering  side  of  European  conditions,  all 
seem  to  expect  that,  in  the  future,  France  will  become  the 
most  important  industrial  country  in  Europe,  even  excelling 
England  in  this  respect.  This  opinion  is  based  upon  the 
tremendous  impetus  that  has  been  given  to  the  mechanical 
industries  by  the  war;  the  resources  in  coal  and  iron  within 
the  new  boundaries  of  France;  and  the  necessity  for  France, 
as  far  as  possible,  not  only  to  supply  her  own  needs  in 
various  directions  but  also  to  develop  her  foreign  trade,  if 
possible,  in  order  to  pay  her  enormous  war  debt.  The  spirit 
of  victory  and  the  assurance  of  France's  future  position  will 
have  a  great  deal  to  do  with  future  development,  and  another 
factor  of  importance  will  be  her  ability  in  future  to  utilize 
her  entire  resources  to  the  best  advantage — something  she 
was  never  able  to  do  before  1870,  and  less  able  after  that 
year.  It  is  also  believed  that  France,  being  depleted  in 
population,  will  offer  considerable  opportunity  for  labor,  and 
that  the  Italian  immigration  to  the  United  States  will  be 
partly,  at  least,  diverted  to  France.  The  proximity  of  the 
two  nations  will  make  this  all  the  more  probable. 

In  the  near  future,  there  will  be,  of  course,  a  large  demand 
for  machine  tools  in  France,  but  the  time  will  most  likely 
come — and  probably  within  a  few  years — when  the  American 
export  trade  in  machine  tools  must  look  for  markets  in  the 
parts  of  the  world  that  are  as  yet  undeveloped,  but  which 
probably  within  the  next  decade  or  two  will  become  cus- 
tomers— China,  Russia,  and  South  America.  The  opportu- 
nities for  trade  at  present  in  these  territories  are  incon- 
siderable, but  the  demand  ten  years  hence  may  be  important. 
European  machine  tool  manufacturers,  as  well  as  makers  of 
other  lines  of  industrial  machinery,  are  already  giving  close 
attention  to  the  possibilities  in  China,  where  an  industrial 
awakening  would  mean  an  enormous  opportunity  for  the 
trade  in  machinery. 

*     *     * 

FELLOWS  GEAR  SHAPER  CO.'S  BONUS  SYSTEM 
The  Fellows  Gear  Shaper  Co.,  in  accordance  with  the  policy 
decided  upon  three  years  ago,  has  paid  an  annual  bonus  to 
every  man  and  woman  who  entered  the  employ  of  the  com- 
pany before  December  1,  1918,  and  who  was  still  employed 
on  December  24,  the  date  upon  which  the  bonus  was  distrib- 
uted. The  bonus  plan  is  based  upon  the  yearly  earnings  of 
each  employe.  The  minimum  rate  is  2  per  cent  of  the  earn- 
ings for  those  who  have  been  employed  one  or  two  years, 
with  1  per  cent  added  for  each  succeeding  year  of  employ- 
ment, up  to  10  per  cent.  For  instance,  those  who  entered 
the  employ  of  the  company  during  1917  received  2  per  cent 
of  their  total  yearly  earnings,  and  those  who  entered  the 
employ  of  the  company  in  1908  received  10  per  cent  of  their 
total  yearly  earnings.  The  total  amount  of  bonus  thus  dis- 
tributed was  approximately  $14,500.  Thirty  per  cent  of  the 
employes  of  the  company  have  been  in  its  employ  for  more 
than  three  years,  and  over  five  per  cent,  over  ten  years.  Men 
who  have  entered  the  service  of  the  country  will,  upon  their 
return,  receive  a  bonus  based  upon  their  earnings  for  the 
time  of  previous  employment,  and  all  employes  who  entered 
government  service  will  not  be  looked  upon  as  new  employes. 
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HARRIS  IMPROVED  AUTOMATIC  HOB  GRINDER 


THE  H.  E.  Harris  Engineer- 
ing Co.,  Bridgeport,  Conn., 
has  recently  developed  and 
placed  on  the  market  a  universal 
hob  grinder  known  as  the  Har- 
ris improved  No.  4  automatic. 
While  this  machine  is  primarily 
designed  for  grinding  hobs  and 
form  cutters,  it  can  also  be  used  for  various  other  grinding 
operations  such  as  re-gashing  worn  milling  cutters  and 
grinding  work  of  square  and  hexagonal  shape.  During  the 
past  four  years  the  Harris  Engineering  Co.  has  constructed 
a  large  number  of  special  automatic  hob  grinders  to  meet 
the  varying  requirements  of  different  customers,  and  in 
placing  this  new  grinder  on  the  market  the  designers  have 


As  its  name  implies,  this  universal  automatic  hob 
grinding  machine  is  primarily  adapted  for  use  in 
grinding  hobs  and  form  cutters;  but  it  will  also  give 
satisfactory  results  in  the  performance  of  other  grind- 
ing operations,  among  which  are  included  gashing 
worn  milling  cutters,  grinding  square,  hexagonal,  and 
other  similar  shaped  work,  etc.  The  machine  grinds 
on  both  the  forward  and  return  strokes  of  the  table, 
which  substantially  increases  its  productive  capacity. 


endeavoreJ  to  combine  all  the 
features  and  improvements 
which  their  experience  in  build- 
ing special-purpose  grinders  has 
shown  to  be  desirable  in  ma- 
chines of  this  type.  In  the  il- 
lustration Fig.  1  the  grinder  is 
shown  with  the  cover  removed 
from  the  spiral  and  dividing  head  in  order  to  show  the  de- 
tails of  construction.  The  sine  bar  which  generates  the 
spiral  section  can  also  be  partially  observed  at  the  back  of 
the  dividing  head  mechanism.  In  Fig.  2  the  machine  is 
shown  with  the  cover  in  place  over  the  dividing  head. 

The  machine  grinds  both  on  the  forward  and  return  stroke 
of  the  table.    This  feature  is  made  possible  by  a  device  which 


Fig.  l. 


Harris  No.   4  Automatic  Hob  Grinding  Machine  with   Cover 
removed  from   Spiral   and   Dividing   Head 


Fig.   2. 


End  View  of  the  Harris  No.   4   Automatic   Hob   Grinding 
Machine   shown   in   Fig.    1 
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Fig.  l.     Tlio  Kartell  Hand  Reamer 

takes  up  all  the  Black  on  both  the  forward  and  return  move- 
ment >>!'  the  table.  The  Han-is  hob  and  form  cutter  grinder 
is  simple  in  operation,  ami  an  Inexperienced  workman  can 
grind  hobs  or  form  cutters  as  well  as  the  most  skilled  me- 
chanic. The  amount  of  material  ground  at  each  stroke  of 
the  machine  is  uniform  when  the  machine  is  once  adjusted. 
and  the  Wheel  works  under  Hooded  lubrication,  thus  protect 
tng  the  temper  of  the  hob  or  form  cutter.  The  feeding 
mechanism  is  so  designed  that  the  speed  at  which  the  work 
Is  fed  to  the  grinding  wheel  is  constant. 

As  the  machine  is  automatic  in  action  and  requires  only 
occasional  attention,  it  can  be  operated  by  a  workman  in 
conjunction  with  his  regular  work.  The  automatic  feature 
proves  of  great  advantage  in  the  salvaging  of  milling  cut- 
ters, as  the  automatic  indexing  device  makes  it  possible  for 
one  operator  to  attend  to  several  machines.  The  wheel- 
spindle  is  equipped  with  ball  bearings  and  is  mounted  on  a 
universal  head.  Horizontal  and  vertical  movement  of  the 
head  is  obtained  by  carefully  fitted  slides.  The  wheel  itself 
is  covered  with  a  guard  through  which  the  lubricant  is  fed 
by  the  forced-feed  lubrication  system.  This  guard  not  only 
safeguards  the  wheel,  but  also  prevents  the  scattering  of  dirt 
and  confines  and  directs  the  lubricant  to  the  proper  place. 
After  the  lubricant  has  been  used,  it  drains  from  the  work 
into  the  pan  surrounding  the  table,  which  is  integral  with  it, 
and  from  there  it  is  fed  back  into  the  tank  in  the  column, 
thus  being  used  over  and  over.  All  wearing  surfaces  are 
provided  with  adjustments  which  are  readily  accessible  so 
that  any  play  can  be  taken  up  simply  and  effectively.  The 
wearing  surfaces  are  adequately  protected  from  abrasive  par- 
ticles, and  provision  is  made  for  lubricating  these  surfaces. 

The  machine  is  so  designed  that  all  backlash  between  the 
work  and  the"  wheel  is  taken  up  automatically  while  the 
machine  is  in  operation,  thus  preventing  any  unequal  grind- 
ing, dragging,  or  gouging  of  the  wheel  into  the  work.  The 
indexing  is  done  at  the  end  of  each  double  stroke.  The 
wheel-head  and  its  slides,  idlers,  etc.,  are  held  on  a  large 
circular  mounting  at  the  back  of  the  machine,  which  allows 
the  wheel  to  be  swung  to  and  clamped  at  the  angle  desired, 
either  to  the  right  or  left.  This  movement  does  not  affect 
the  axial  position  of  the  wheel  in  relation  to  the  work- 
centers,  but  adapts  the  wheel  to  the  spiral  flutes  to  be  ground. 

The  spiral  mechanism  operating  directly  on  the  work-arbor 
is  mounted  at  the  back  of  the  machine,  where  a  simple  ad- 
justment will  give  the  work-arbor  the  amount  of  spiral  re- 
quired. This  can  be  quickly  set  to  a  cutter,  the  spiral  of 
which  is  not  exactly  known,  by  putting  the  cutter  between 
the  centers  and  trying  it  out  with  the  table  automatic  feed 
thrown  out,  feeding  the  table  by  hand  with  the  handle  at 
the  right  end  of  the  machine.  All  necessary  adjustments  for 
changing  from  sharpening  one  type  of  hob  to  another  have 
been  carefully  worked  out. 

While  the  regular  type  of  grinding  wheel  which   is  sup- 


Fig.    2.     Hand   Reamer  disassombli  id 

plied  with  this  machine  is  primarily  designed  for  grinding 
the  faces  of  the  teeth,  it  is  possibles,  by  means  of  the  trans- 
verse adjustment  of  the  wheel-head,  to  grind  the  faces  of  the 
teeth  either  radially  or  with  an  under-cut  or  rake,  or  if  de- 
sired to  grind  them  more  obtuse  than  a  radial  tooth  would 
be.  The  amount  of  metal  removed  from  the  face  of  the  teeth 
is  controlled  by  rotating  the  bob  a  slight  amount  in  relation 
to  the  indexing  mechanism  after  each  complete  revolution. 
To  provide  for  doing  this  accurately,  an  adjusting  screw  is 
used.  In  this  manner,  if  the  machine  is  set  for  grinding  the 
teeth  radially,  it  will  still  grind  them  radially,  regardless  of 
the  amount  which  is  removed.  If  the  machine  is  set  for 
grinding  the  teeth  under-cut,  it  will  give  the  same  amount  of 
under-cut  when  either  a  small  or  a  large  amount  is  removed 
from  the  face  of  the  teeth.  A  broad-faced  wheel  is  used  for 
grinding  squares,  hexagons,  octagons,  etc.,  or  a  formed  grind- 
ing wheel  is  used  to  grind  special  forms.  The  flutes  of  a 
reamer  or  tap  can  also  be  ground  by  using  a  special  formed 
wheel.  It  is  also  possible  to  arrange  this  machine  so  it  will 
grind  the  clearance  of  the  teeth  of  taps  at  the  cutting  end. 
This  class  of  work,  however,  requires  a  special  attachment. 


MARTELL    HAND  REAMER 

An  addition  has  been  made  by  the  Taft-Peirce  Mfg.  Co., 
Woonsocket,  R.  I.,  to  the  line  of  Martell  reamers  manufac- 
tured by  the  company,  this  addition  being  a  hand  reamer 
shown  in  its  assembled  and  disassembled  state  in  Figs.  1 
and  2,  and  in  section  in  Fig.  3.  As  far  as  the  arrangement 
of  the  blades  is  concerned,  this  reamer  is  practically  of  the 
same  construction  as  the  Martell  cylinder  reamer  shown  on 
page  512  of  this  number  of  Machinery,  the  only  difference 
being  that  as  the  blades  here  are  longer,  they  are  supported 
at  three  points  instead  of  two. 

By  supporting  the  blade  at  the  center,  it  is  possible  to  in- 
sure proper  support  of  the  blade  for  its  whole  length,  and 
when  expanding  or  adjusting  the  reamer,  the  adjustment 
will  take  place  properly  along  the  whole  face  of  the  blade. 
The  method  of  adjustment  is  identical  with  that  for  the 
cylinder  reamer.  The  blades  are  set  at  an  angle  of  iy2  de- 
gree with  the  center  line,  some  of  the  blades  being  put  on  a 
left-hand  and  some  on  a  right-hand  spiral  to  gain  the  same 
advantages  as  obtained  in  the  cylinder  reamer.  Fig.  3 
shows  a  sectional  view  of  the  reamer  indicating  clearly  how 
the  blades  rest  upon  ground  angular  supports,  by  means  of 
which  the  blades,  when  forced  forward  by  the  adjusting  nut, 
will  be  raised  so  as  to  become  adjusted  to  the  larger  size 
required. 

The  blades  are  finished  in  such  a  way  that  when  under  no 
stress  they  balance  on  the  middle  wedges  with  approximately 
0.003  inch  clearance  under  each  end.  Drawing  up  the  clamp- 
ing nuts  springs  the  ends  down,  seating  them  on  the  end 
wedges  and  then  they  are  ground  in  position.     By  forcing 
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the  blades  to  bend  over  the  middle  wedges,  they  are  held 
rigidly  in  place  and  all  tendency  to  spring  outward  while 
rutting  is  overcome.  Blades  ground  in  this  way  are  actually 
concave   when    all    strain    is    released    by    loosening    the    nuts. 


COGSDILL  CENTER  DRILL  AND  REAMER 

The  combination  center  urill  and  reamer  which  is  shown 
in  the  illustration  accompanying  the  following  description 
Is  a  iecul  product  of  the  Cogsdill  Mfg.  Co.,  818-820  W. 
Warren  Ave.,  Detroit,  Mich.     These  drills  are  made  of  high- 


Combination  Center  Drill  and  Reamer  made  by  the  Cogsdill  Mfg.   Co. 

speed  steel,  and  are  provided  with  radial-relief  cutting  edges 
that  are  produced  by  a  method  of  grinding  on  which  appli- 
cation has  been  made  for  a  patent.  Deep  spiral-fluted  chip 
chutes  provide  for  easily  releasing  all  chips  without  danger 
o?  the  tool  becoming  clogged.  These  tools  are  made  in 
twenty  different  sizes,  on  which  the  diameter  of  the  body 
ranges  from  0.302  inch  up  to  %  inch,  inclusive.  This  tool 
is  designed  in  such  a  way  that  it  can  be  recut  once  for  one- 
third  the  cost  of  a  new  drill. 


LEHMANN  TAPER  ATTACHMENT 

A  description  was  published  in  the  July,  1916,  number  of 
Machinery  of  a  16-inch  engine  lathe  which  was  then  a  new 
product  of  the  Lehmann  Machine  Co.,  608  S.  Broadway,  St. 
Louis,  Mo.  A  taper  attachment  is  not  regularly  furnished 
as  part  of  the  equipment  of  the  Lehmann  lathe,  but  to  pro- 
vide for  the  performance  of  taper-turning  operations  on 
these  machines,  the  company  is  now  building  an  equipment 
which  is  here  illustrated  and  described.  It  is  important  to 
note  that  both  the  lathe  and  the  taper-turning  attachment 
have  been  designed  in  such  a  way  that  the  attachment  can 
be  applied  to  any  lathe  after  it  has  been  placed  in  service. 
very  little  work  being  required  to  do  the  necessary  fitting. 

In  this  attachment,  a  rigid  and  direct  connection  is  es- 
tablished between  the  cross-slide  and  the  taper  slide,  which 
avoids    straining    the    cross-feed    screw    and    nut,    and    also 


eliminates  backlash.    The  crosssinie  extension  is  gibtx 
the  carriage,  ami  on   top  ol  the  cro 
are  two  screws,    i  and  /;.     When  screw  .1  is  loose  and 
tight.,   the  cross-feed    may   be  used   in    the  regular   v.; 
to  provide  for  using  the  taper  attachment   it.  is  men 

■  *  to  tighten  screw  .1  and  loosen  /;.  and  to  lock  clamp  0 
on  the  bed  ol  the  lathe.    The  taper  slide  is  graduated  to  Indi- 
the  degree  of  taper  in  inches  per  foot,  and  I 
ed    in    degrees   may   also   be    readily   obtained.      One   full 
turn  ol'  the  adjusting  handle   //  I  tteen   min- 

utes from  the  center  line;  or  in  other  words,  four  full  turns 
Of  tin    handle   pro.  tting  of  the  attachment   for   turn- 

ing a  taper  Of  one  degree.  Thus,  by  starting  at  zero,  it  is 
an  extremely  simple  matter  to  set  for  any  taper  desired 
which   is  expressed   in   degrees  or  minutes. 


LEWIS-SHEPARD  ELEVATING  TRUCK 

In  the  January,  1918,  number  of  Mai  iiimkv.  refer 
was  made  to  a  Type  K  elevating  truck  built  by  the  Lewis- 
Shepard  Co.,  48  Binford  St.,  Boston,  Mass.  The  truck  was 
of  the  "Jacklift"  type,  built  by  this  company  and  designed 
along  lines  which  provided  for  obtaining  an  elevation  of  3% 
inches  for  the  truck  platform.  Recently,  a  Type  G  Jack- 
lift"  truck  has  been  placed  on  the  market,  in  which  provision 


Type    G    "Jacklift"    Elevating    Truck   built    by    the    Lewis-Shepard    Co. 

is  made  for  obtaining  an  elevation  of  6  inches.  This  is  an 
important  feature  when  it  is  necessary  to  convey  loaded 
platforms  over  steep  inclines  of  the  general  nature  fre- 
quently encountered  in  trucking  work  to  and  from  freight 
cars,  etc.  In  addition  to  its  high  lift,  this  truck  has  all  of 
the  other  features  of  the  trucks  of  the  Lewis-Shepar  1  Co.'s 
manufacture.  It  is  made  in  ten  different  models,  five  of 
which  have  8-inch  wheels  and  bodies  of  various  lengths, 
while  the  other  five  models  have  10-inch  wheels. 


Taper   Attachment    developed    by   the    Lehmann    Machine    Co.    for   Use    on 
Lathes  of  its   Manufacture 


DAVIS   CYLINDER  BORING  MACHINE 

For  use  in  the  performance  of  cylinder  boring  operations, 
Davis  &  Thompson,  803  Security  Bldg.,  Milwaukee.  Wis.,  are 
now  building  a  continuous  rotary  cylinder  boring  machine 
which  Is  here  illustrated  and  described.  In  working  out  the 
design  of  this  equipment,  provision  has  been  made  tor  al- 
ways having  six  cylinder  blocks  set  up  on  the  machine. 
These  six  pieces  of  work  are  carried  by  the  machine  head 
which  rotates  continuously;  and  the  speed  and  feed  of  the 
six  spindles  carried  by  the  rotating  bead  are  BUCb  I 
the   head   has   made   one   revolution,    the    boring  in    in 

the  cylinder  block  has  been  completed.  In  this  way.  the 
Operator  is  able  to  stand  at  the  loading  station  to  remove 
bored  cylinders  and  substitute  rougb  castings,  the  remain- 
der of  the  operation  of  the  machine  being  automatically 
controlled.  As  each  casting  conies  around  to  the  loading 
station,  the  operator  disengages  the  feed  after  which  he 
rapidly  raises  tin-  boring  tool  out  of  the  cylinder  block. 
Then    it    is   merely   a   question   of   releasing   the  bolts   which 
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secure  the  work  Id  the  fixture,  111 
din  the  bored  03  Under,  and  Bubsl  itui 
inn  a  fresh  casting  When  this  has 
bivn  done  tiu>  bolts  are  tightened  and 
the  feed  clutch  re  engaged,  ready  i<> 
feed  the  boring  tool  down  into  the 
work.  With  s  machine  of  this  i< imi. 
where  the  operation  proceeds  with 
<>ut    Interruption,   11    Is  obvious   that 

B     \''i-y    Batisfactorj     rale    Of    produc- 
tion can  be  ohtained. 


FERRACUTE    POWER 
PRESS 

in  the  accompanying  illustrations 
arc  shown  front  and-  rear  views  of  a 
heavy-duty  power  press  which  has 
recently  been  placed  on  the  market 
by  the  Ferracute  Machine  Co.,  Bridge- 
ton,  N.  J.  This  is  known  as  a  Type 
S-507  press,  and  has  a  capacity  for 
applying  pressures  up  to  500  tons. 
Tensile  stresses  in  the  machine  frame 
are  carried  by  four  5%-inch  steel  tie- 
rods  that  are  shrunk  into  the  cast- 
iron  columns.  A  vertical  movement 
of  18  inches  is  provided  for  the  ram 
which  makes  between  5  and  6  strokes 
per  minute.  The  available  space  be- 
tween the  columns  is  148  inches  and 
the  maximum  capacity  from  the  bed 
to  the  ram  at  the  top  of  its  stroke 
and  adjustment  is  60  inches.  Power 
is  supplied  through  a  combination 
friction  clutch  and  brake  by  means 
of  which  the  operator  is  given  complete  control  of  the 
action,  it  being  possible  to  start  or  stop  the  press  in  any 
position;  and  provision  may  also  be  made  for  running  con- 
tinuously, or  for  having  the  ram  stop  automatically  at  the 
top  of  each  stroke.  Where  motor  drive  is  to  be  employed, 
the  motor  shaft  is  mounted  at  the  top  of  the  press. 

Attention  is  called  to  the  tapered  back-shaft  which  repre- 
sents a  departure  from  standard  practice  in  designing.  The 
reason  for  having  this  shaft  of  larger  diameter  at  its  driven 
end  is  to  equalize  torsional  strains  so  that  both  of  the  large 
gears  will  receive  an  equal  tangential  pressure  upon  the 
teeth.  This  result  is  accomplished  by  having  the  short  part 
of  the  shaft  twisted  to  the  same  degree  as  the  long  part.     If 


Continuous   Cylinder   Boring   Machine   built   by 
Davis  &  Thompson 


1  he  si;aii  were  cylindrical  tor  its  en- 
tlre  length  it.  would  be  twisted,  of 
com:;",  tar  more  in  the  longer  sec- 
tion than  in  the  shorter  one.  As  the 
torsional  deflection  Of  a  shaft  under 
stress     is    inversely    proportional    to 

the  fourth  power  of  its  diami  ter,  the 
proper  amount  of  taper  required  to 
produce   the  desired   result  may    be 

readily  calculated. 

A  method  formerly  used  to  secure 
equal  pressures  at  the  ends  of  back- 
shafts  was  to  mount  the  driven  gear 
at  the  middle,  but  this  involved  the 
use  of  a  rather  unwieldly  out-rigger, 
or  bracket,  to  carry  the  journal  box 
of  the  clutch  shaft,  and  required 
great  care  in  the  performance  of  ma- 
chining operations  while  building  the 
press,  because  it  was  essential  to 
have  the  journals  of  the  clutch  shaft 
in  accurate  alignment.  By  placing 
the  gear  at  one  end  of  the  shaft  and 
proportioning  the  shaft  according  to 
the  amount  of  stress  which  each  sec- 
tion of  the  shaft  is  called  upon  to 
carry,  it  is  believed  that  a  more 
satisfactory  design  is  secured.  Where 
this  practice  is  followed,  it  is  pos- 
sible to  make  the  clutch  shaft 
shorter. 

An  idea  of  the  size  of  the  machine 
shown  in  the  accompanying  illustra- 
tions, Figs.  1  and  2,  will  be  gathered 
from  the  fact  that  it  weighs  approx- 
imately 137,000  pounds. 


TAPER  ATTACHMENT  FOR  SUNDSTRAND 
MANUFACTURING  LATHE 

In  the  May,  1918,  number  of  Machinery  a  description  was 
published  of  the  Sunstrand  short-bed  manufacturing  lathe 
which  had  just  been  placed  on  the  market  at  that  time  by 
the  Rockford  Tool  Co.,  Harrison  Ave.  and  11th  St.,  Rockford, 
111.  Recently  this  concern  has  developed  a  taper  attach- 
ment for  use  on  this  lathe,  and  in  Fig.  1  one  of  the  ma- 
chines is  shown  with  the  taper  attachment  in  place,  while 
in  Fig.  2  the  attachment  is  shown  separately  in  order  to  give 
a  better  idea  of  its  design.     It  will  at  once  be  apparent  to 


Fig.   1.     Type   S-507  Power  Press  built  by  the   Ferracute  Machine   Co.  Fig.   2.     Opposite  Side  of  the  Ferracute  Power  Press  shown  in  Fig.   1 
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Fig.    1. 


Sundstrand   Manufacturing:   Lathe    built    by    the    Rockford   Tool 
Co.    and   equipped    with    the   New    Taper   Attachment 


machine  designers  that  a  departure  has  been  made  from 
customary  practice  by  placing  the  taper  attachment  at  the 
front  of  the  machine  instead  of  at  the  rear.  Another  valu- 
able feature  is  that  only  three  screws  are  required  to  hold 
the  attachment  in  place.  Sundstrand  lathes  are  now  being 
built  with  holes  drilled  and  tapped  for  the  taper  attach- 
ment; thus,  if  the  user  desires  to  purchase  the  taper  at- 
tachment for  use  on  lathes  which  he  has  already  in  his  shop, 


restful  position  possible  so  that  bis  hand  can  absolutely 
control  the  position  of  the  gage  while  it  is  being  lapped, 
thus  avoiding  all  tendency  to  drag  the  threads  or  to  lap  the 
gage  bell-mouthed. 

The  lapping  machine  here  illustrated  and  described  has  an 
external  and  internal  cone  in  each  one  of  the  driven  groove 
pulleys.  Everything  is  made  to  be  conducive  to  the  comfort 
of  the  operator.  His  left  hand  and  arm  rest  upon  the  bench 
and  a  slight  pressure  with  either  the  thumb  or  index  finger 
of  this  hand  will  cause  the  lapping  spindle  to  drive  in 
either  direction.  In  his  right  hand,  in  the  case  of  a  female 
gage,  he  holds  the  work  while  the  lap  is  held  in  the  chuck. 
His  elbow  rests  on  a  pad  upon  the  bench,  thus  taking  the 
weight  of  his  body  and  leaving  the  muscles  of  his  hand, 
fingers,  and  wrist,  completely  free  for  the  lapping  operation. 
In  the  case  of  a  male  gage,  this  is  carried  by  the  chuck  and 
the  lap  is  held  in  the  operator's  hand.  The  drive  is  at  high 
speed,  either  by  a  light  motor  or  a  high-speed  countershaft. 
The  drive  is  communicated  from  the  groove  pulleys  by  a 
spider,  which  is  fastened  directly  to  the  spindle  and  carries 
an  external  and  internal  double  leather  cone  friction.  The 
reversing  is  done  so  smoothly  that  it  cannot  be  detected  by 
the  eye  when  the  machine  is  running  at  high  speed;  neither 
is  there  any  shock  of  reversing. 

The  reversing  mechanism  requires  a  very  slight  movement, 
probably  one  hundredth  inch,  of  the  spindle.  This  is  ob- 
tained by  pressing  lightly  on  the  vertically  suspended  lever 
with  the  thumb  or  finger  of  the  left  hand.  The  upper  end 
of  this  lever  carries  a  yoke  and  a  ball  thrust  bearing,  so 
that  there  is  no  friction  at  this  point.  When  there  is  no 
pressure  with  either  the  thumb  or  the  finger,  the  ball  weight 


Fig:.   2.     Taper  Attachment  shown  in  Place  on  the 

no  machine  work  or  fitting  is  necessary  to  secure  the  attach- 
ment in  place.  Two  of  the  screws  used  for  this  purpose  will 
be  seen  on  the  rectangular  block  directly  beneath  the  crank 
which  operates  the  cross-slide  feed-screw;  and  the  third 
screw  will  be  seen  on  the  bracket  at  the  extreme  right- 
hand  end  of  the  bed.  The  attachment  is  made  with  gradu- 
ations to  indicate  tapers  in  either  degrees  or  inches  per 
foot,  and  it  is  provided  with  a  sliding  block  running  in  a 
bearing  which  may  be  set  at  the  desired  angle.  This  ar- 
rangement is  quite  clearly  shown  in  Fig.  2. 


HARRIS  THREAD  GAGE  LAPPING 
MACHINE 

Owing  to  the  large  number  of  accurate  thread  gages  that 
have  been  required  in  interchangeable  manufacturing  be- 
cause of  the  war  and  kindred  causes,  great  strides  have  been 
made  in  the  facilities  for  producing  them.  It  is  safe  to  say 
that  only  in  a  very  few  instances  were  really  accurate 
thread  gages  produced  prior  to  1915.  One  of  the  slowest 
and  most  difficult  operations  in  making  thread  gages  is  that 
of  correctly  lapping.  To  overcome  errors  in  lead  and  shape 
of  thread,  due  to  hardening  and  previous  operations,  it  is 
necessary  in  doing  this  work  to  have  a  machine  which  is 
absolutely  under  the  control  of  the  operator,  and  which  is 
very  sensitive  and  rapid  in  operation.  The  chief  difficulties 
which  a  thread  gage  lapper  has  to  contend  with  are  the  dis- 
tortion of  the  angles  of  his  laps,  lapping  the  gages  bell- 
mouthed,  jerkiness  in  the  action  of  the  machine,  and  last, 
but  not  least,  inconvenient  machines  which  cause  muscle 
strain.  As  this  lapping  is  a  very  sensitive  operation,  in 
order  to  do  it  right,  the  operator  must  be  put  in  the  most 


Sundstrand  Manufacturing  Lathe  illustrated  in  Fig.   1 

at  the  end  of  this  shifter  lever  holds  the  friction  in  the  neu- 
tral position  and  the  lapping  spindle  at  rest.  This  machine 
can  be  run  at  very  high  speed  for  small  gages,  and  can  be 
reversed  in  a  quarter  revolution,  if  so  desired.  It  does  ad- 
mirable work  when  lapping  with  emery  or  carborundum, 
and  is  most  highly  efficient  when  used  with  a  diamond  dust 
lap.  The  H.  E.  Harris  Engineering  Co..  Bridgeport,  Conn., 
originally  built  these  machines  for  its  own  thread  gage  de- 
partment, in  which  twenty-four  were  used;  but  owing  to 
the  demands  from 
other  thread  gage 
makers,  they  have 
been  put  on  the 
market.  The  ca- 
pacity is  from  the 
smallest  thread 
gage  which  is 
made,  up  to  3  or 
4  inches  in  dia- 
meter. The  H.  E. 
Harris  Engineer- 
ing Co.,  in  its 
thread  gage  de- 
partment, has  ob- 
tained remarkably 
good  results  from 
inexperien  c  e  d 
women  after  a 
few  days'  school- 
ing on  lapping  by 

Using      these      ma-  Thread    Gage    Lapping    Machine    built    by    the 

.  I  H.   E.   Harris  Engineering  Co.   for  lapping 

cnines.  Either  Male   or  Female   Thread    Gages 
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Tig.    1.     Milling   Vise   manufactured   by   the   Hartford   Special 
Machinery   Co. 

HARTFORD  MILLING  VISE 

The  5-inch  quick-acting  milling  vise  which  is  shown  in 
Fig.  1  is  one  of  the  recent  products  of  the  Hartford  Special 
Machinery  Co.,  Hartford,  Conn.  Parts  of  this  vise  are  shown 
in  Fig.  2,  and  by  referring  to  this  illustration  in  connection 
with  the  assembly  view,  a  good  idea  will  be  obtained  of  the 
features  of  this  tool.  Referring  to  the  latter  illustration, 
attention  is  called  to  the  fact  that  parts  A,  E,  and  F  are 
made  from  drop-forgings  of  alloy  steel,  while  parts  K,  D,  H, 
J,  and  L  are  made  from  bar  stock,  machined  all  over,  and 
fitted  to  gages,  so  that  all  parts  of  the  vise  are  interchange- 
able. With  the  exception  of  base  B  which  is  machined  from 
a  gray  iron  casting,  all  parts  of  the  vise  are  made  of  steel, 
hardened  and  ground  on  all  engaging  surfaces.  The  sliding 
T-head  jaw  A  is  carefully  fitted  to  the  base  B  by  scraping. 
There  is  a  T-slot  in  the  sliding  jaw  A  which  receives  the 
head  of  bolt  J  on  which  there  is  provided  a  bearing  H.  This 
bearing  has  serrations  machined  in  it  which  engage  those 
provided  on  the  sliding  jaw  A,  so  that  there  is  no  danger  of 
slipping  when  the  vise  is  under  a  strain.  An  eccentric  on 
binder-handle  F  fits  into  cam-handle  E,  and  both  swing  on 
bearing  H  which  is  clamped  to  jaw  A  by  means  of  bolt  J. 
In  operation,  the  sliding  jaw  is  adjusted  to  the  work  by 
clamping  the  bearing  in  its  proper  position.  Cam  E  moves 
the  jaw  up  to  the  work  and  partially  clamps  it,  after  which 
a  movement  of  the  eccentric  F  affords  the  final  grip. 


DEMCO  HIGH-SPEED  DRILLING  MACHINE 
In  the  December,  1917,  Dumber  of  Mai  him  ky,  a  descrip- 
tion was  published  of  bench  and  pedestal  types  of  drilling 
machines  which  had  just  been  placed  on  the  market  at  that 
time  by  the  Demco  Machine  Tool  Co.,  Cleveland,  Ohio.  The 
machine  which  is  here  illustrated  and  described  is  of  the 
same  general  design  as  those  previously  illustrated,  the 
noteworthy  improvement  consisting  of  a  change  which  has 
been  made  in  the  method  of  driving  the  spindle.  It  will 
be  apparent  from  the  illustration  that  the  belt  runs  over 
idler  pulleys  carried  by  a  horizontal  shaft  at  the  back  of 
the  machine,  and  over  a  single  idler  carried  by  a  vertical 
shaft,   from  which   the  belt  runs  down   to  the  cone  pulley 


Improved   Design   of   Bench   Type    of   Drilling   Machine   built   by  the 
Demco   Machine   Tool   Co. 

located  at  the  base.  It  will  be  seen  that  the  idler  pulley 
carried  by  the  vertical  shaft,  or  stud,  is  mounted  on  a 
bracket,  the  position  of  which  may  be  adjusted  by  means 
of  a  screw.  In  this  way,  it  is  an  easy  matter  to  so  adjust 
the  belt  tension  that  efficient  conditions  of  operation  may 
always  be  maintained.  Other  features  of  the  design  of  this 
improved  drilling  machine  are  essentially  the  same  as  those 
of  the  preceding  type  of  machines  which  have  already  been 
described.  In  addition  to  the  bench  type  of  machine  shown 
in  the  accompanying  illustration,  a  pedestal  type  of  drilling 
machine  of  this  design  has  also  been  placed  on  the  market. 


Fig.   2. 


Parts  of  the  Hartford  MUling  Vise   which  is  shown   assembled 
in  Fig.   1 


WEIGEL  VERTICAL  DRILLING  MACHINE 

A  21-inch  vertical  drilling  machine,  equipped  with  back- 
gears,  a  tapping  attachment,  and  a  plain  quick-return,  is  a 
recent  product  of  the  Weigel  Machine  Tool  Co.,  Peru,  Ind. 
In  working  out  the  design  of  this  machine,  the  standard 
friction  quick-return  and  power  feed  mechanism  have  been 
eliminated  and  the  plain  quick-return  mechanism  has  been 
substituted.  The  quick-return  shaft  carries  four  long  levers 
mounted  in  the  form  of  a  pilot  wheel,  which  afford  a  power- 
ful hand  feed.  This  machine  is  also  built  without  the  tap- 
ping attachment  or  back-gears.  When  the  back-gears  are 
not  included,  a  friction  drive  is  provided  for  starting  the 
machine,  and  a  brake  for  stopping  it  instantly.  A  control 
lever  for  starting  or  stopping  is  located  at  the  front  of  the 
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machine  in  the  same  position  as  the  back-gear  lever.  Twen- 
ty-flve-inch  machines  of  the  same  general  design  as  the  21- 
inch  tools,  which  have  just  been  described,  are  built  by  the 
Weigel  Machine  Tool  Co. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Total  height  with  spindle  extended,  9  feet,  6%  inches;  height 
to  top  of  drill,  7  feet,  6%  inches;  distance  from  base  to 
spindle,  46%  inches;  distance  from  table  to  spindle,  30% 
inches;  capacity,  for  drilling  to  center  of  a  21%-inch  circle; 
traverse  of  table  on  column,  13%  inches;  traverse  of  head 
on  column,  21  inches;  traverse  of  spindle  9  inches;  dia- 
meter  of  table,   19   inches;    diameter  of  column,   7   inches; 


Back-geared  21-inch  Drilling   Machine  built  by   the   Weigel  Machine 
Tool  Co. 

diameter  of  spindle  above  sleeve,  19/16  inch;  diameter  of 
spindle  in  sleeve,  111/16  inch;  diameter  of  sleeve,  2% 
inches;  bore  of  spindle,  No.  4  Morse;  and  ratio  of  back-gears, 
6.44  to  1. 


"GO  &  GO"  MILLING  CUTTERS 

The  Goddard  &  Goddard  Co.,  39  W.  Congress  St.,  Detroit, 
Mich.,  has  recently  added  to  its  line  of  "Go  &  Go"  milling 
cutters  a  line  of  tools  which  are  made  with  teeth  of  the 
form  shown  in  the  accompanying  illustration.  It  will  at 
once  be  seen  that  the  .distinctive  feature  of  this  design  is 
the  way  in  which  the  metal  is  carried  up  behind  the  back  of 
the  teeth  in  a  curve,  which  affords  an  unusually  favorable 
condition  for  supporting  the  teeth  directly  behind  the  cutting 
edges.  The  reason  for  this  is  apparent,  because  if  a  straight 
line  is  employed,  the  angle  must  be  such  that  the  required 
amount  of  strength  is  obtained,  and  then  it  is  sometimes 
difficult  to  combine  with  this  strength  the  required  amount 
of  chip  clearance  between  the  teeth. 

It  is  claimed  for  these  cutters  that  the  following  advan- 
tageous conditions  of  operation  are  obtained:  Owing  to  the 
liberal  amount  of  support  for  the  teeth  which  is  provided 
directly  behind  the  cutting  edge,  it  is  entirely  feasible  to 
provide  a  10-degree  end  cut  which  increases  the  cutting  effi- 
ciency.    Ample  strength  for  the  cutting  teeth   is  combined 


"Go    &    Go' 


Cutters   with   Improved   Type    of    Teeth   recently   developed 
by  the  Goddard  &  Goddard  Co. 


with  a  liberal  amount  of  chip  clearance.  Another  feature 
which  is  not  directly  connected  with  the  form  of  the  back 
of  the  teeth,  but  which  is  highly  important  in  determining 
the  efficiency  of  the  teeth,  is  that  in  the  case  of  shell  end- 
mills,  plain  milling  cutters,  etc.,  the  cutting  edge  is  made 
to  conform  to  a  sufficiently  steep  spiral  angle  so  that  a 
shearing  action  is  obtained. 


LIDSEEN  FORCED-FEED  OILER 

Gustave  Lidseen,  224-230  N.  Desplaines  St.,  Chicago,  111., 
is  now  manufacturing  a  line  of  positive  forced-feed  oilers, 
one  of  which  is  shown  in  the  accompanying  illustration. 
The  chief  point  of  difference  between  this  oiler  and  the  com- 
monly used  form  of  oil-can  is  that  the  Lidseen  oiler  has  a 
solid  bottom  and  special  means  for  forcing  oil  through  the 
spout  of  the  can  into  the  bearing  which  is  to  be  lubricated. 
This  result  is  accomplished  by  means  of  a  trigger  located 
at  the  base  of  the  spout 
which  actuates  a  plunger 
working  in  a  cylinder  lo- 
cated between  the  can  and 
the  spout.  When  the  trig- 
ger is  pushed  down  it 
moves  the  plunger  in  this 
cylinder  and  forces  oil 
through  the  spout  of  the 
can  into  the  bearing.  No 
reliance  is  placed  upon  a 
spring  bottom  in  the  can 
to  accomplish  the  same  re- 
sult. Another  noteworthy 
feature  of  the  design  of  the 
Lidseen  oiler  is  that  the 
spout  is  held  onto  the  can 
by  means  of  curved  flanges ; 
and  a  packing  is  furnished 
between  the  base  of  the 
spout  and  top  of  the  can  in 
order  to  insure  maintain- 
ing an  oil-tight  fit.  These 
cans  are  made  of  drawn 
steel,  and  they  may  be 
furnished  either  copper- 
plated  or  with  a  gun  metal 
finish.  They  are  made  with 
5%-  and  9%-inch  spouts 
and  with  capacities  for  '  ■_• 
and  s4  pint,  respectively. 


Forced-feed   Oiler  manufactured 
by    Gustave    Lidseen 
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SUPERIOR 


OSCILLATING-HEAD 
MACHINE 


MILLING 


For  ubo  in  tiic  performance  i>r  slot  milling  oporatlons  in 
screw  heads  and  similar  work,  tho  Superior  Machine  & 
engineering  Go.,  51-68  D.  Fori  St.,  Detroit,  Mich.,  has  placed 
mi  the  markel  an  oeolllatlng-head  milling  machine  which  is 
hero  Illustrated  and  described,  This  equipment  provides 
for  milling  slots  with  a  two-lipped  milling  cutter  by  revolv- 
ing the  cutter  at  high  speed,  and  oscillating  it  at  the  same 
time.  The  diameter  of  the  cutter  corresponds  to  the  width 
of  the  slot  to  be  millod  in  the  work,  while  the  length  of 
the  slot  is  governed  by  the  oscillation  of  the  spindle,  which, 
in  turn,  is  regulated  by  the  detachable  block  carried  by  a 
crank  disk  at  the  rear  of  the  machine.  This  disk  is  driven  by 
a  flanged  pulley  from  which  power  is  transmitted  through 
gearing  that  runs  in  a  bath  of  oil  and  is  entirely  enclosed. 
The  fixture  which  carries  the  work  is  fastened  to  the  table 
so  that  the  work  may  be  automatically  fed  up  to  the  milling 
cutter;  and  when  the  slot  has  been  cut  to  the  required 
depth,  the  feed  is  automatically  tripped.  A  T-slot  in  the 
table  affords  a  simple  method  of  securing  the  work-holding 
fixture  in  place. 

A  split  chuck  holds  the  milling  cutter  in  the  machine 
spindle,  this  chuck  being  of  the  draw-in  type  and  backed  up 
by  a  threaded  rod  which  passes  through  the  hollow  spindle. 
This  rod  prevents  any  possibility  of  the  milling  cutter  sliding 
backward,  and  at  the  same  time  acts  as  a  guide  in  replacing 
the  cutter  after  it  has  been  removed  for  sharpening.  An 
adjustment  of  the  degree  of  oscillation,  and  consequently  of 
the  length  of  slot  milled  in  the  work,  is  secured  by  changing 
the  position  of  the  pin  carried  by  the  crank  disk.  It  is  also 
possible  to  adjust  the  spindle  head  on  the  oscillating  table, 
and  clamp  it  in  the  desired  position,  by  means  of  four 
bolts  entering  T-slots.  The  machine  spindle  is  hardened, 
ground,  and  lapped,  and  runs  in  bronze  bearings  which  are 
provided  with  means  of  compensating  for  wear.    Reservoirs 


HANDLE  FOR  HAND  FEED 


Machinery 


Fig.    2. 


Improved   Type   of   Feed   Mechanism   used   on   the    Superior 
Osoillatlng-head  Milling  Machine  shown  in  Fig.  1 


located  beneath  the  spindle  supply  oil  for  lubricating  the 
bearings. 

To  provide  feed  motion  for  the  table  which  carries  the 
work  up  to  the  milling  cutter,  power  is  delivered  through 
shaft  H,  which  carries  the  crank  arm  O;  and  by  means  of 
an  adjusting  screw,  the  slide  J  which  carries  member  K, 
may  be  set  to  give  the  required  rate  of  feed.  Block  K  fits 
into  a  slot  in  segment  E,  and  the  maximum  rate  of  feed  for 
the  table  is  obtained  whenever  K  is  located  nearest  to  the 
center  of  segment  E.  In  working  out  the  design  for  this 
machine  it  was  found  desirable  to  provide  for  feeding  the 
table  at  each  end  of  the  stroke  made  by  the  milling  cutter, 
in  order  to  avoid  loss  of  time;  and  this  feed  movement  which 
occurs  at  each  end  of  the  cutter  stroke  is  accomplished  by 
the  mechanism  illustrated  in  Fig.  2.  By  referring  to  this 
illustration,  it  will  be  seen  that  in  the  feed-case  there  is  a 
stationary  sleeve  on  which  the  clutch  C  and  segments  E 
are  mounted.  The  ratchet  wheel  A  is  keyed  to  clutch  C. 
In  the  top  of  the  feed-case  there  is  a  small  pinion  which 
meshes  with  segments  E,  and  this  pinion  reverses  the  di- 
rection of  the  segments  when  oscillating. 

Each  segment  E  carries  a  spring  plunger  B  which  en- 
gages with  the  ratchet  wheel  A  and  turns  the  feed-screw 
at  each  end  of  the  cutter  stroke.  Clutch  D  is  slidably  con- 
nected to  the  feed-screw  and  is  engaged  with  clutch  C  when 
the  table  is  being  automatically  fed  by  power.  Clutch  D 
may  be  disengaged  by  hand  at  any  time  the  operator  de- 
sires to  do  so,  and  it  can  also  be  disengaged  automatically 
at  any  time  by  means  of  a  rod  on  the  side  of  the  machine, 
which  carries  an  adjustable  stop.  This  arrangement  allows 
the  feed-screw  to  be  turned  by  hand  in  either  direction  after 
clutch  D  has  been  disengaged,  without  revolving  the  ratchet 
wheel;  and  consequently,  unnecessary  wear  of  the  ratchet 
wheel  and  plungers  is  prevented.  These  machines  can  be 
set  in  a  pan  on  a  bench,  or  several  machines  can  be  set  up 
on  one  table  according  to  the  requirements  of  the  shop  in 
which  they  are  to  be  used.  They  are  so  designed  that  pro- 
vision is  made  for  milling  slots  of  any  width  up  to  3/8  inch 
by  2y2  inches  in  length.  The  weight  of  the  machine  is  ap- 
proximately 400  pounds. 


Fig.  l. 


Improved  Type  of  Osoillating-head  Milling  Machine  built  by  the 
Superior  Machine  &  Engineering  Co. 


SCHIPPER  GRADUATING  ATTACHMENT 
FOR  INDEX-CENTERS 

In  the  October,  1918,  number  of  Machinery  a  description 
was  published  of  the  10-inch  universal  index-centers  which 
had  just  been  placed  on  the  market  at  that  time  by  the 
Schipper  Machine  &  Tool  Co.,  Aurora,  Ind.  Recently  this 
company  has  developed  an  interesting  attachment  for  use 
on  these  centers.  The  object  of  this  attachment  is  to  provide 
for  graduating  or  marking  tools  at  any  angle  from  45  to  90 
degrees,  inclusive,  and  around  the  entire  circumference  of 
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Graduating   Attachment  for  Use   with  Index-centers   made   by   the 
Schipper   Machine   &   Tool   Co. 

the  dials  for  use  on  feed-screws  of  machine  tools,  etc.  The 
Index-centers  will  swing  work  up  to  10  inches  in  diameter, 
and  provision  is  made  for  cutting  four  short  graduation 
lines  and  one  longer  line,  this  order  being  repeated  indef- 
initely. The  index-centers  with  the  graduating  attachment 
can  be  set  up  on  any  flat  surface,  such  as  a  milling  machine 
table,  planer  bed,  or  work-bench.  The  outfit  is  of  compact 
design,  weighing  only  110  pounds,  and  is  said  to  be  capable 
of  operating  rapidly  and  producing  entirely  satisfactory  re- 
sults in  the  performance  of  those  graduating  operations 
which  come  within  its  range. 


QUIOK-MAKE  STARTING  SWITCH 

One  of  the  new  equipments  brought  out  by  the  Westing- 
house  Electric  &  Mfg.  Co.,  East  Pittsburg,  Pa.,  during  the 
past  year,  is  an  interesting  starting  switch.  The  switch  is 
designed  for  use  where  squirrel-cage  motors  are  started  with 
a  full  line  voltage.  It  is  known  as  the  quick-make  (and 
quick-break)  starting  switch,  and  its  characteristics  are  10 
to  100  amperes,  25  horsepower  maximum,  three-phase,  220, 
440,  and  650  volts.  The  switch  is  extremely  flexible  in  its 
applications;  in  addition  to  being  a  motor  starting  switch, 
it  can  also  be  used  to  control  feeder  circuits;  and  it  may  be 
supplied  in  any  of  the  following  combinations,  each  having 
the  "quick-make  and  quick-break"  feature  for  either  hand 
or  shipper-rod  operation:  (a)  non-automatic  switch;  (b) 
switch  with  low-voltage  protection;  (c)  switch  with  in- 
verse time  element  overload  protection;  and  (d)  full  auto- 
matic switch  with  low-voltage  and  inverse  time  element 
overload  protection.  This  switch  is  especially  suitable  for 
operation  by  means  of  a  shipper-rod  on  account  of  the  pos- 
itive action   of   the   contacts.    It   is   not    possible    for   the 

operator  to  retard  the  motion  of  the  con- 
tacts  after   they   have   started   to    close; 

and   there   can   be   no   "  teasing "   of   the 

contacts.     Workmen  who  are  accustomed 

to    starting    machines   from    lineshafting 

by  means  of  shifting  belts  have  no  con- 
fusing details  to  learn.     They  may  start 

the  motor-driven  machine  with  the  same 

starting  motion  they  use  in  shifting  belts. 
The  contacts  are  opened  and  closed  in 

oil,   thus   effectually   suppressing  arcing. 

The  contact  is  made  or  broken  so  quickly 

that  the  eye  cannot  follow  the  motion, 

and  a  rolling  action  confines  the  arc  to 

the  tips  of  the  contacts  and  prevents  pit- 
ting or  roughening  of  the  seating  parts 

where   final   contact  is  made.     A  strong 

spring  holds  the  contacts  firmly  in   the 

closed  position.    These  features  result  in 

greatly   prolonged   life   for   the   contacts. 

A  drawn-steel  construction  is  used  giving 

maximum  strength  with  light  weight,  and 

assuringuniformityandinterchangeability 


when  new  parts  are  needed  for  replacement  or  repairs.  The 
oil  tank  is  supported  by  snap  ring  latches,  and  removal  of  the 
tank  clearly  exposes  the  contacts  and  makes  them  easily  ac- 
cessible, When  it  becomes  necessary  to  replace  contacts,  each 
may  be  removed  by  taking  out  a  single  screw.  These  contacts 
and  contact  supports  are  of  the  same  construction  as  is  used 
for  Westinghouse  Type  A  auto-starters  and  magnetic  con- 
tactors, which  minimizes  the  number  of  spare  parts  that  should 
be  carried.  These  starting  switches  are  dustproof;  openings 
are  provided  for  conduit  wiring  in  the  top  of  the  case;  and 
the  terminals  for  connecting  the  motor  and  line  wires  are  ac- 
cessible when  the  cover  at  the  top  of  the  starter  is  removed. 
Micarta  insulation  is  used  throughout.  Overload  and  low- 
voltage  attachments  may  be  added  with  no  change  in  the 
switch  mechanism  as  the  toggle  trip  is  common  to  all  com- 
binations of  this  switch. 

Low-voltage  protection  not  only  opens  the  contacts  on  the 
failure  of  the  power,  but  makes  it  Impossible  to  close  them 
again  until  return  of  the  voltage.  Since  the  low-voltage 
coil  is  connected  in  the  line  circuit  continuously,  means 
have  been  provided  to  close  the  armature  of  the  low-voltage 
circuit  when  the  «witch  is  in  the  "off"  position,  thereby 
giving  protection  to  the  coil  and  preventing  burn-outs.  A 
safety  stop  may  be  provided  by  connecting  one  or  more 
push-buttons  in  series  with  the   low-voltage  coil. 

The  overload  relay  is  the  same  as  that  used  on  Westing- 
house  Type  A  auto-starters.  It  has  the  inverse  time  ele- 
ment feature,  and  is  equipped  with  a  regulating  device,  ad- 
justment of  which  controls  the  degree  and  duration  of  the 
overload  possible  on  a  motor  or  feeder  circuit.  This  adjust- 
ment can  be  made  without  opening  the  switch  cover.  The 
hand  reset  is  an  additional  safety  feature  which  makes  it 
necessary  to  set  the  mechanism  before  the  switch  contacts 
can  be  closed.  Whether  the  contacts  have  been  opened 
through  the  operation  of  the  low-voltage  coil,  the  overload 
relay,  or  by  moving  the  switch  handle  to  the  "off"  position, 
it  is  impossible  to  close  them  again  until  the  switch  handle 
has  been  moved  to  the  "reset"  position.  Thus  protection  is 
afforded  both  to  the  workmen  and  to  valuable  machinery 
which  might  be  injured  by  accidental  starting  of  the  motor. 


An  employment  office  on  wheels,  mounted  on  a  Packard 
truck,  is  an  innovation  introduced  by  the  Packard  Motor 
Car  Co.  The  mobile  office  is  furnished  with  benches,  each 
of  which  has  accommodation  for  four  or  five  applicants  and 
a  desk  for  the  company's  employment  representative.  The 
applicant  enters  by  a  short  stairway  which  is  let  down  from 
the  rear.  In  cold  weather  this  completely  equipped  room  is 
heated  by  a  hot  water  heating  plant,  which  operates  directly 
from  the  water  circulating  system  of  the  engine. 


Quick-make"    Starting   Switch   made  by  the   Westinghouse    Electric    4    Mfg. 
the   Case   Open  and   Closed 


Co..    shown    with 
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Tool  Marking  Outfit:  .1.  iM.  Watoistnn,  77  Woodward  Ave., 
Detroit,    IMirli       This  oiiilil    consists   of  a   steel   srribrr,    three 

bottles  containing  varnish,  etching  fluid  and  cleaning  fluid, 
respectively,  a   brush   and    full  directions  for  marking  tools. 

Thread  Grinding  Attachment:  American  Standard  Gage 
Corporation.  7 -s  Chatham  Sq.,  New  York  City.  A  portable 
thread  grinding  attachment  which  is  adapted  for  use  on  any 
hit  ho  bj  clamping  to  the  compound  rest.  When  the  attach- 
ment is  not  required  it  can  be  removed  from  the  lathe  and 
stored  away. 

Compression  Coupling:  C.  H.  Clark,  60  Grand  St.,  New 
York  Citv.  A  coupling  which  consists  of  three  cylindrical 
Begments  laid  against  the  shaft,  and  two  rings.  The  outside 
of  the  three  pieces  forming  the  main  body  of  the  coupling 
is  slightly  tapered  and  the  rings  are  driven  on  from  the 
ends,  affording  sufficient  compression  to  hold  the  two  ends 
of  the  shaft  firmly  together. 

Crank  Shaper:  Sellew  Machine  Tool  Co.,  Pawtucket,  R.  I. 
A  16-inch  belt-driven  crank  shaping  machine  which  is  espe- 
cially adapted  for  tool-room  work,  although  it  has  been  made 
sufficiently  heavy  and  rigid  for  use  in  the  performance  of 
general  manufacturing  operations.  Motion  of  the  ram  is 
obtained  by  the  use  of  a  crank.  Adjustments  with  degree 
and  micrometer  readings  enable  angular  work  to,  be  easily 
handled  on  this  shaper. 

Portable  Electric  Drill:  Black  &  Decker  Mfg.  Co.,  10 
Guilford  Ave.,  Baltimore,  Md.  This  company  has  added  to 
its  line  of  portable  drilling  tools  a  7/8-inch  drill  which 
weighs  approximately  27  pounds.  It  is  equipped  with  a  re- 
movable No.  2  Morse  taper  socket  to  take  a  taper  shank  up 
to  7/8  inch  diameter.  The  drill  measures  5  3/4  by  17  inches 
and  has  an  off-set  spindle  which  is  located  2  3/8  inches  from 
the  edge  of  the  frame. 

Sine  Bar  Attachment:  Presto  Machine  Works,  124  Pearl 
St.,  Brooklyn,  N.  Y.  The  sine  bar  itself  is  4  inches  in  length 
and  the  attachment  is  accurately  finished  to  a  4-inch  cube, 
all  faces  of  which  are  provided  with  a  number  of  tapped  and 
countersunk  holes  to  provide  for  attachment  of  work,  clamps, 
etc.  Five  sides  of  the  cube  are  provided  with  accurate  V- 
grooves  for  seating  cylindrical  work  and  one  side  has  a  T- 
slot  quadrant  for  attaching  the  sine  bar. 

Adjustable  Electric  Light  Bracket:  K.  F.  M.  Lindblad,  65 
Sudbury  St.,  Boston,  Mass.  A  jointed  electric  light  bracket 
which  is  particularly  adaptable  for  use  in  shops  where  it  is 
necessary  to  get  the  required  adjustment  of  electric  lights 
for  the  purpose  of  efficiently  illuminating  the  work.  The 
present  arrangement  consists  of  a  bracket  made  of  jointed 
sections  which  may  be  adjusted  as  desired  to  provide  for 
locating  the  light  in  exactly  the  desired  position. 

Lathe  Chucks:  Terkelsen  &  Wennberg,  326  A  St.,  Boston, 
Mass.  A  line  of  lathe  chucks  which  have  the  body  made  of 
a  heavy  single-piece  construction  and  ground  to  a  finish. 
The  back  of  the  body  is  not  slotted  and  it  is  claimed  that 
this  gives  additional  strength.  Thrust  bearings  are  pro- 
vided at  the  end  of  each  screw  and  the  jaws  are  double 
gibbed.  Use  of  heat-treated  0.30  to  0.35  per  cent  carbon  steel 
for  the  jaws  affords  ample  strength,  and  the  jaws  are  ground 
all  over  and  made  interchangeable. 

Motor-driven  Countershaft:  Presto  Machine  Works,  124 
Pearl  St.,  Brooklyn,  N.  Y.  This  equipment  was  developed 
in  connection  with  the  company's  work  of  making  gages,  and 
received  a  thorough  test  under  working  conditions  before 
it  was  placed  on  the  market.  The  equipment  consists  of  a 
heavy  cast-iron  base  provided  with  a  bracket  to  support  a 
motor  of  1/4  or  1/2  horsepower.  The  motor  is  of  a  type 
suitable  for  plugging  directly  into  an  electric  lighting  cir- 
cuit.    The  whole  outfit  weighs  only  75  pounds. 

Signaling  Pyrometer:  Brown  Instrument  Co.,  Philadel- 
phia, Pa.  An  automatically  operated  indicating  pyrometer 
which  is  connected  to  a  thermo-couple  in  the  furnace  and 
three  signal  lights  located  at  the  furnace.  An  electric  motor 
mounted  beneath  the  pyrometer  instrument  causes  the  sig- 
naling apparatus  to  be  operated  at  intervals  of  ten  seconds. 
If  the  temperature  is  O.  K.,  a  white  light  is  flashed  at  the 
furnace,  while  if  the  temperature  is  low,  a  green  light  shows, 
and  a  red  light  is  flashed  in  case  the  temperature  is  too  high. 
In  case  of  too  high  or  too  low  a  temperature,  the  light  de- 
noting that  fact  calls  the  attention  of  the  furnace  attendant 
who  regulates  the  conditions  of  operation  as  may  be  re- 
quired. The  red,  white,  and  green  lights  referred  to  are 
commonly  used,  although  any  other  colored  lights  may  be 
employed.  One  of  these  instruments  may  be  connected  to 
the  thermo-couple  and  signal  lights  provided  at  any  number 
of  furnaces  up  to  and  including  twelve. 
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This  is  the  fifth  entirely  rewritten  edition  of  the  well- 
known  work  "Materials  of  Construction,"  published  somo 
twenty  years  ago,  by  Dean  J.  15.  Johnson.  It  is  one  of  the 
largesL  and  most  complete  works  published  on  materials  of 
construction,  dealing  with  metals  as  well  as  with  non-metal 
building  materials.  The  great  scope  of  the  work  is  best  in- 
dicated by  a  review  of  the  contents  of  the  twenty-nine  chap- 
ters into  which  it  is  divided,  which  are  headed  as  follows: 
Synopsis  of  the  Principles  of  Mechanics  of  Materials;  Ma- 
chines and  Appliances  for  Mechanical  Tests;  The  Mechanical 
Testing  of  Structural  Materials;  Characteristics,  Physical 
Properties,  and  Uses  of  Wood ;  The  Deterioration  and  Pres- 
ervation of  Timber;  The  Mechanical  Properties  of  Timber; 
Building  Stone;  Structural  Clay  Products;  Portland  Cement; 
Natural  and  Other  Hydraulic  Cements;  Limes  and  Plasters; 
Methods  of  Testing  Hydraulic  Cements;  Making  Mortar  and 
Concrete;  The  Physical  Properties  of  Mortar  and  Concrete; 
Portland  Cement  Products;  Metals  and  Their  Ores;  Reduc- 
tion of  Iron  from  its  Ores;  Manufacture  of  Wrought  Iron 
and  Steel;  The  Manufacture  of  Iron  and  Steel  Shapes;  For- 
mation and  Structure  of  Alloys;  Constitution  of  Iron  and 
Steel;  Properties  of  Wrought  Iron;  Properties  of  Steel;  Alloy 
Steels;  Cast  Iron  and  Malleable  Cast  Iron;  Non-ferrous 
Metals  and  Alloys;  The  Effect  of  Temperature  on  the  Me- 
chanical Properties  of  Metals;  Fatigue  of  Metals;  and  Corro- 
sion of  Metals. 

In  arrangement,  the  new  book  differs  markedly  from  the 
earlier  editions  which  were  somewhat  cumbersome  in  this 
respect.  The  division  into  parts  has  been  discarded,  and  re- 
lated subject  matter  has  been  more  closely  coordinated.  On 
the  whole,  therefore,  the  arrangement  is  much  more  logical, 
and  reference  to  specific  subjects  is  made  easier.  A  com- 
plete index  is  also  provided  so  that  incidental  reference  to 
materials  that  are  not  treated  in  all  their  aspects  under  a 
given  chapter  heading  may  be  easily  found.  Great  care  has 
been  taken  to  illustrate  the  revised  work  adequately.  Old 
illustrations  have  been  redrawn  and  diagrams  and  charts 
have  been  largely  used  for  presenting  facts  and  laws.  Tables 
have  been  omitted  wherever  possible,  charts  being  used  in 
their  stead.  There  have  also  been  some  changes  in  the  scope 
of  the  new  work;  the  space  devoted  to  the  principles  of 
mechanics  has  been  materially  reduced  by  more  concise  treat- 
ment, a  departure  which  is  justified  by  the  fact  that  these 
principles  are  now  well  treated  in  many  text-books  on  me- 
chanics and  structural  design.  The  methods  of  microscopic 
analysis  and  magnetic  testing  of  materials  have  been  omit- 
ted, since  it  was  believed  by  the  revisers  that  an  adequate 
treatment  of  these  very  important  methods  of  investigation 
cannot  be  given  in  a  treatise  of  this  nature.  On  the  other 
hand,  the  new  work  treats  more  fully  than  the  older  editions 
of  non-metallic  materials,  as  well  as  of  the  methods  of  manu- 
facture of  metals,  the  structural  constitution  of  metals  and 
alloys,  the  corrosion  and  protection  of  metals,  and  the  decay 
and  preservation  of  timber. 

In  preparing  the  work,  care  was  taken  to  properly  sub- 
ordinate theoretical  and  practical  considerations,  and  hence 
the  cooperation  of  Professor  Withey,  assistant  professor  of 
mechanics  at  the  University  of  Wisconsin,  and  Mr.  Aston, 
metallurgist  with  the  A.  M.  Byers  Co.,  of  Pittsburg,  proved 
highly  valuable.  Dean  Turneaure  of  the  College  of  Engineer- 
ing, University  of  Wisconsin,  has  endeavored,  as  editor,  to 
adhere  to  the  purpose  which  inspired  the  first  edition  of 
Johnson's  work,  so  as  to  preserve  it  as  a  work  of  real  service 
both  to  students  and  to  practical  engineers. 

The  extensive  areas  of  agricultural  land  in  Latin-American 
countries  offer  a  rich  field  for  the  development  of  trade  in 
farm  tractors.  Many  of  the  estates  in  these  countries  com- 
prising hundreds  of  thousands  of  acres  still  cultivate  their 
crops  of  grain,  sugar,  and  cotton,  under  the  old  systems  that 
require  large  numbers  of  laborers  and  horses.  Where  trucks 
have  been  used  on  these  extensive  plantations,  they  invari- 
ably show  an  economy  of  time  and  expense,  and  the  increas- 
ing shipments  of  tractors  to  these  districts  indicates  that 
the  more  progressive  ranch  owners  realize  the  value  of  new 
methods.  The  lack  of  transportation  facilities  is  acutely  felt 
in  some  of  the  richer  sections  of  South  America,  and  the 
tractor  is  proving  of  incalculable  advantage  in  the  construc- 
tion of  needed  highways.  Mexico  leads  all  other  Latin-Amer- 
ican countries  in  the  importation  of  tractors,  having  im- 
ported 285  tractors  from  the  United  States  in  the  year  1918. 
Cuba  follows  Mexico,  having  imported  165  tractors  in  the 
same  year.  Panama  leads  the  Central  American  countries 
with  an  importation  of  16  tractors  and  Brazil  leads  in  South 
America  with  an  importation  of  83. 
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PROMOTION  OF  THE  BRITISH  PRECISION 
TOOL  INDUSTRY 

The  British  Ministry  of  Reconstruction  is  at  work  on  the 
task  of  making  Great  Britain  a  self-supplying  nation  in  a 
number  of  highly  important  commodities  which  have  in  the 
past  been  procured  either  wholly  or  partly  from  abroad.  To 
deal  with  this  problem  more  effectively,  the  department  has 
been  subdivided  into  numerous  sections,  each  dealing  with 
some  particular  article  or  group  of  allied  articles  under  the 
direction  of  an  expert.  One  subject  that  is  engaging  atten- 
tion at  present  is  that  of  engineers'  fine  tools,  which  in- 
cludes the  various  precision  tools  used  in  engineering  work, 
particularly  instruments  and  gages  used  for  measuring  ac- 
curately to  0.0001  inch.  These  have  in  the  past  come  mainly 
from  the  United  States  and  to  a  lesser  extent  from  Germany 
and  France.  The  value  of  the  imports  of  these  goods  has 
reached  several  hundred  thousand  pounds  a  year  and  as 
regards  the  majority  of.  them,  it  is  found  that  no  serious 
attempt  has  yet  been  made  to  produce  them  in  Great  Britain. 

It  is  the  object  of  the  department  to  promote  the  home 
manufacture  of  as  many  of  these  tools  as  possible  by  those 
companies  already  making  gages  of  various  kinds.  Some 
people  doubt  the  ability  of  Great  Britain  to  supply  this  class 
of  goods  on  a  competitive  basis,  as  they  say  that  among 
other  things  England  lacks  a  supply  of  young  mechanics 
who  are  thoroughly  trained  and  who  are  capable  of  produc- 
ing work  of  the  fine  degree  of  accuracy  required  in  making 
this  class  of  tools.  It  is  also  said  that  it  would  be  necessary 
to  have  large  plants  which  could  not  be  kept  in  operation 
unless  a  world-wide  trade  was  established.  It  is  encourag- 
ing to  note  that  very  fine  work  in  the  making  of  screw  gages 
is  being  accomplished  on  quite  a  large  scale  in  the  Engineer- 
ing Department  of  the  Sheffield  University.  M.  E. 
*     *     * 

RADIAL  SHAPER  ATTACHMENT 

An  unusual  shaper  operation  is  illustrated  in  Fig.  1,  which 
shows  a  shaper  equipped  with  an  attachment  «r  fixture  for 
planing  a  radial  T-slot  in  a  bronze  rocker-arm.  Two  of 
these  rocker^arms  may  be  seen  on  the  table  at  the  right-hand 
side  of  the  illustration.  The  T-slot  extends  clear  through 
that  part  which  is  attached  to  the  end  of  the  arm  or  lever. 
The  detail  view,  Fig.  2,  shows  clearly  the  general  arrange- 
ment of  the  attachment  and  the  method  of  holding  the  rocker- 
arm  in  position.  The  arm  A  is  clamped  in  V-blocks,  and 
plugs  B  enter  each  end  of  a  hole  which  has  been  previously 


Fig.     1.     Radial    Attachment    applied    to    a    21-inch    Shap» 


Fig.  2.     Detail  View  of  Attachment  used  for  planing  a  Radial  T-alot 

drilled  at  this  end  of  the  casting.  The  tool-head  is  equipped 
with  two  slides  which  are  operated  by  the  handwheels  C  and 
D,  for  obtaining  vertical  and  horizontal  adjustments.  This 
tool-head  has  a  pivot  or  bearing  at  the  upper  end,  and  it  is 
given  a  swinging  movement  when  the  machine  is  in  opera- 
tion. This  swiveling  motion  is  derived  from  the  ram  of  the 
shaper  by  means  of  a  link  clamped  in  the  toolpost  and  con- 
necting with  an  arm  on  the  rear  side  of  the  fixture.  The 
cutters  are  set  to  gages  both  for  height  and  width,  these 
gages  bearing  on  steel  pads  at  the  bottom  and  side  of  the 
fixture.  After  the  tool  is  set  by  means  of  the  gages,  stops 
are  adjusted  for  controlling  the  vertical  and  lateral  feeding 
movements  within  the  limits  required,  so  that  the  tool  can  be 
worked  anywhere  between  these  stops.  There  are  four  tools, 
two  for  roughing  and  finishing  the  main  slots,  and  a  right- 
and  a  left-hand  tool  for  the  T-slot.  With  this  attachment,  a 
slot  1  inch  wide,  %  inch  deep,  8  inches  long,  with  a  -ft-  by 
^4-inch  T  or  under-cut  on  each  side  at  the  bottom,  Is  finished 
every  five  hours.  The  radius  of  the  T-slot  is  10%  inches  and 
it  is  made  to  fit  the  segment  of  a  worm-wheel.  This  radial 
attachment  is  a  design  of  the  Gem  City  Machine  Co.,  434  E. 
First  St.,  Dayton,  Ohio. 

*     *     * 

Some  interesting  information  in  regard  to  America's  trade 
relations  with  British  South  Africa  is  given  in  a  recent  Com- 
merce Report.  It  is  stated  that  a  large 
demand  already  exists  in  the  United 
States  for  many  of  the  raw  products 
of  South  Africa,  among  which  are 
chrome  ore,  and  with  the  reopening  of 
more  favorable  trade  conditions  it  is 
almost  certain  that  the  export  of  cop- 
per, tin,  corundum,  and  asbestos  to 
the  United  States  will  increase  rapidly. 
Although  the  United  States  has  long 
held  a  prominent  place  in  the  list  of 
countries  from  which  South  Africa 
obtains  its  manufactured  goods,  the 
basis  of  trade  has  rested  largely  upon 
the  gold  mining  industry,  and  it  is 
only  within  recent  years  that  Amer- 
ican manufacturers  have  come  to  re- 
alize the  possibility  of  other  means  of 
exchange.  The  articles  of  American 
manufacture  for  which  there  is,  or 
might  be,  a  demand  in  the  South  Af- 
rican market  are  numerous,  but  some 
of  the  most  important  are  agricultural 
machinery,  bicycles,  bolts  and  nuts, 
cranes,  elevators,  electrical  material, 
fencing  wire,  locomotives,  automobiles, 
and  machine  tools. 
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TREND  OF  THE  MACHINE  TOOL  MARKET 


PRESENT  DEMAND    SKi  <  >N  D-H AND  MARKET-OUTLOOK  IN  DIFFERENT   LINES 


Nkakia  three  months  have  passed  since  the  armistice 
was  signed  and  active  measures  were  adopted  tor  cur- 
tailing the  manufacture  of  munitions  and  the  great 
variety  of  machine  tools  and  shop  equipment  required  for 
use  In  the  munition  plants.  The  market  for  machine  tools 
is  naturally  governed  by  the  condition  of  business  In  those 
industries  which  require  the  products  of  machine  tool  build- 
ing plants  for  carrying  on  their  work.  Consequently,  it  is 
of  greater  importance  for  the  machine  tool  builder  to  obtain 
an  accurate  forecast  of  the  trend  of  business  in  the  auto- 
mobile industry  and  other  lines  which  are  large  buyers  of 
machine  tools,  than  it  is  to  learn  of  actual  sales  which  have 
been  made  by  manufacturers  of  lathes,  milling  machines, 
boring  mills,  etc. 

In  Detroit,  rapid  progress  is  being  made  in  readjustment 
to  a  normal  condition  of  the  automobile  industry.  The  rap- 
idity with  which  the  different  builders  of  passenger  cars  and 
motor  trucks  will  be  able  to  get  back  to  regular  production 
depends  largely  upon  how  fully  their  manufacturing  capacity 
was  engaged  upon  special  government  work  at  the  time  the 
armistice  was  signed.  One  of  the  best-known  factories  in 
Detroit  had  practically  its  entire  plant  engaged  upon  the 
manufacture  of  Liberty  motors  and  motor  trucks  for  the 
Army.  Preparation  for  this  work  had  made  it  necessary  to 
reorganize  departments  and  install  a  considerable  amount  of 
special  machinery.  This  plant  will  experience  as  much  dif- 
ficulty as  any  in  getting  back  to  normal  manufacturing  con- 
ditions; but,  despite  this  fact,  it  is  expected  that  the  normal 
rate  of  production  will  be  attained  by  June  1.  Other  plants 
were  more  fortunately  situated  and  are  making  more  rapid 
strides  toward  the  complete  readjustment  of  their  shop 
facilities. 

Readjustment  Creates  a  Demand  for  Machine  Tools 

The  changing  over  of  plants  to  provide  for  the  manu- 
facture of  munitions  greatly  stimulated  the  demand  for  ma- 
chine tools  from  early  in  1915  until  the  armistice  was  signed; 
and  it  is  believed  that  the  readjustment  of  many  of  these 
same  industries  back  to  a  normal  basis,  now  that  the  war 
orders  have  been  filled,  will  create  a  new  demand  for  the 
product  of  the  machine  tool  builders.  It  is  safe  to  say  that 
there  is  no  industry,  taken  as  a  whole,  in  which  manufactur- 
ing facilities  have  been  of  a  more  modern  type  and  more 
carefully  maintained  than  in  the  plants  building  automobiles. 
But  even  in  these  modern  factories,  there  are  many  tools 
that  have  been  nearly  worn  out,  or  the  designs  of  which  are 
obsolete.  Also,  the  severe  service  which  has  been  demanded 
of  the  mechanical  equipment  of  plants  engaged  upon  the 
execution  of  contracts  for  munitions  and  military  supplies 
has  brought  the  condition  of  many  machines  to  a  point  where 
they  are  only  fit  for  the  scrap  heap.  During  the  interval 
between  intensive  war-time  production  and  that  time  when 
industry  gets  back  to  a  normal  peace  basis,  there  will  be  a 
chance  for  the  management  of  large  industrial  plants  to 
carefully  scrutinize  the  condition  of  their  machinery,  and  re- 
place those  machines  which  are  either  worn  out  or  obsolete. 
This  practice  has  created  a  demand  for  machine  tools  from 
the  automobile  builders  of  Detroit;  and  if  these  manufac- 
turers, with  their  modern  plant  facilities,  recognize  the  neces- 
sity of  replacing  inefficient  equipment,  the  same  will  nat- 
urally be  true  of  those  plants  where  conditions  were  much 
less  favorable  at  the  time  they  entered  upon  work  for  the 
Government. 

Second-hand  Machinery  as  a  Market  Factor 

There  has  been  some  apprehension  that,  when  munition 
plants  throughout  the  country  were  dismantled,  a  sufficient 
quantity  of  machine  tools  would  be  thrown  upon  the  market 
to  enable  the  normal  demand  to  be  filled  by  second-hand 
machinery  for  some  time  to  come.    As  a  matter  of  fact,  this 


apprehension  seems  to  have  been  without  foundation.  Those 
who  have  made  a  careful  study  of  the  subject  state  that  fully 
80  per  cent  of  the  machine  tools  sold  for  use  in  munition 
plants  were  of  standard  design  and  could  be  used  for  other 
general  classes  of  machine  shop  work.  But,  in  order  to  ar- 
rive at  an  accurate  conclusion  in  regard  to  how  many  of 
these  tools  are  likely  to  find  their  way  onto  the  second-hand 
market,  consideration  must  be  given  to  the  conditions  under 
which  they  have  been  used.  Not  only  has  the  character  of 
the  service  been  exceedingly  severe,  but  the  machines  have 
also  been  worked  night  and  day  by  inexperienced  operators. 
Also,  very  little  time  has  been  spared  for  making  adjust- 
ments and  repairs,  except  where  they  were  absolutely  neces- 
sary. As  a  result,  it  is  entirely  reasonable  to  assume  that 
there  are  few  machines  in  the  miinition  plants  which  will 
be  found  in  condition  for  additional  service  until  they  have 
been  completely  overhauled  and  practically  "remanufactured." 
Dealers  in  second-hand  machinery  state  that  good  machine 
tools  are,  at  present,  very  difficult  to  buy,  most  of  those  of- 
fered to  the  dealers  being  in  extremely  poor  condition  and 
suitable  for  no  other  destination  than  the  junk  pile.  Manu- 
facturers keep  their  newer  types  of  machines,  and  are  of- 
fering only  the  older  ones. 

Factors  that  are  Creatine:  a  Demand  for  Machine  Tools 
Reports  received  from  the  important  manufacturing  cen- 
ters throughout  the  country  seem  to  indicate  that,  in  general, 
both  the  manufacturers  of  machine  tools  and  the  dealers  are 
experiencing  conditions  of  business  which  are  all  that  could 
be  expected.  Probably  there  are  two  vital  factors  which  are 
responsible  for  the  present  demand  for  machine  tools; 
namely,  that  worn-out  or  obsolete  machines  are  being  re- 
placed in  those  factories  which  are  at  present  switching  back 
from  war  to  peace  work,  and  that  there  is  an  accumulated 
demand  for  "machine  tools  which  has  been  deferred  by  gov- 
ernment regulations,  prohibiting  the  supplying  of  machinery 
for  use  in  non-essential  industries. 

A  factor  which  is  helping  to  stimulate  the  present  market 
for  machine  tools  is  that  sales  are  being  made  by  some 
builders  for  deferred  delivery,  with  the  understanding  that 
if  the  price  is  reduced  before  the  time  delivery  is  made,  the 
purchaser  will  be  given  the  benefit  of  such  a  reduction.  Un- 
deniably, the  price  of  machine  tools  will  fall  after  the  labor 
and  raw  material  markets  have  been  liquidated;  but  just 
how  rapidly  this  result  can  be  attained  seems  problematical. 
The  cost  of  materials  is  likely  to  remain  above  the  normal 
until  the  cost  of  labor  comes  down,  and  labor  cannot  be  ob- 
tained at  normal  figures  unless  the  cost  of  living  is  com- 
mensurately  reduced. 

In  any  case,  it  is  highly  improbable  that  machine  tool 
prices  will  ever  get  back  to  the  figures  quoted  in  1914.  Dur- 
ing the  ten  years  before  the  war,  the  prices  of  practically 
all  manufactured  products,  in  the  making  of  which  machine 
tools  are  employed,  were  substantially  advanced,  on  the 
claim  that  the  costs  of  labor  and  raw  materials,  and  the 
value  of  plant  investments,  had  made  such  increases  in  the 
selling  price  an  absolute  necessity.  The  machine  tool  builder, 
meanwhile,  kept  his  prices  about  stationary,  because  the 
demand  for  his  product  was  not  sufficiently  brisk  to  make 
it  appear  probable  that  an  increase  in  price  could  be  success- 
fully effected.  Then  the  war-time  demand  made  it  possible 
for  him  to  raise  quotations.  In  some  cases,  the  present  prices 
of  machine  tools  and  other  shop  equipments  may  seem  high, 
but  as  a  general  proposition  they  do  not  represent  an  undue 
return  upon  the  investment  in  plant,  and  the  labor  and  in- 
genuity which  has  gone  into  the  design  of  the  machines. 
Demand  for  Various  Types  of  Machine  Tools 
The  following  brief  outline  of  the  condition  of  their  bus- 
iness, which  is  reported  by  builders  of  various  standard  types 
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of  machine  tools,  affords  on  idea  of  the  demand  which  exists 
at  the  present  time:  Automatic  Screw  Machines: — Builders 
of  this  type  of  equipment  report  a  good  demand  for  both  the 
machines  and  product  produced  on  them.  A  good  export 
demand  is  also  expected  to  materialize.  Boring  Mills: — Some 
builders  report  a  fairly  good  demand,  with  a  fair  volume  of 
new  orders  since  January  1;  and  other  builders  of  this  type 
of  machine  state  that  business  Is  quiet  at  present,  but  that 
they  anticipate  a  good  demand  within  three  months.  Chucks: 
— Business  Is  reported  to  be  very  good;  there  were  few  can- 
cellations and  some  shops  in  this  line  are  still  running  over- 
time with  a  full  force.  Drilling  Machines: — Representative 
builders  of  drilling  machines  report  that  they  are  receiving 
plenty  of  orders,  and  do  not  intend  to  reduce  prices  unless 
there  is  a  substantial  reduction  in  the  cost  of  labor;  then  it 
might  be  possible  to  reduce  quotations  10  per  cent  from  the 
current  level.  Gages,  Jigs,  Fixtures,  etc.: — Business  in  these 
lines  has  naturally  fallen  off  since  the  armistice  was  signed. 
Some  shops  engaged  in  making  these  special  tools,  however, 
have  found  plenty  of  work  for  their  men  in  doing  contract 
work  for  plants  that  are  switching  back  from  government 
work  to  their  regular  line  of  manufacture.  Grinding  Ma- 
chines:— There  appear  to  have  been  comparatively  few  can- 
cellations of  orders  for  this  type  of  machinery,  but,  at  pres- 
ent, business  is  slightly  below  normal.  The  demand  is  re- 
ported to  be  increasing  possibly  as  a  result  of  special  induce- 
ments offered  by  some  builders  of  grinding  machines.  Hack- 
saw Machines: — Business  is  reported  as  somewhat  quiet,  al- 
though there  is  a  good  demand  for  hacksaw  blades.  Milling 
Machines: — Business  is  reported  to  be  good,  and  builders  of 
this  type  of  machinery  anticipate  a  brisk  demand  for  some 
time  to  come.  Small  Tools: — The  demand  is  reported  to 
be  fully  as  good  as  it  was  in  ordinary  peace  times.  Dealers 
are  out  of  stock,  and  this  will  also  create  a  demand  for 
small  tools. 

It  is  generally  conceded  that  the  inquiry  for  machine  tools 
has  been  steadily  improving  since  January  1.  The  high 
prices  of  materials  is  one  of  the  serious  drawbacks,  making 
it  risky  for  shops  to  lay  in  a  stock  for  the  requirements  of 
future  business.  After  a  period  of  intense  activity  during 
the  past  four  years,  many  machine  tool  builders  are  taking 
advantage  of  the  present  opportunity  to  overhaul  machinery 
and  get  their  shops  into  condition  for  efficiently  handling 
the  demand  for  machine  tools  which  is  expected  to  come 
when  the  work  of  industrial  readjustment  has  proceeded 
somewhat  further.  Closing  down  of  the  munition  plants 
will  return  men  from  these  industries  to  occupations  where 
their  labor  will  result  in  the  production  of  useful  com- 
modities; and  this  cannot  but  help  to  improve  business  con- 
ditions in  a  way  which  will  be  reflected  in  the  machine  tool 
market. 

*     *     * 

The  American  Metric  Association,  at  its  annual  meeting 
held  in  Baltimore,  December  27,  and  at  Washington,  Decem- 
ber 28,  was  addressed  by  the  Secretary  of  Commerce,  Wil- 
liam C.  Redfleld,  who,  after  outlining  his  practical  experience 
as  a  manufacturer  for  thirty  years  and  his  travels  in  other 
countries  in  the  interest  of  the  export  trade  of  his  own  bus- 
iness, voiced  the  opinion  that  metric  weights  and  meas- 
ures should  and  would  be  adopted  for  general  use  in  the 
United  States,  stating  that  he  believed  that  the  metric  system 
offered  a  return  to  simplicity.  An  address  was  also  made  by 
Jesse  M.  Smith,  past  president  of  the  American  Society  of 
Mechanical  Engineers,  who  stated  that  he  had  been  in  close 
touch  with  the  metric  movement  for  fifty  years,  and  who 
added  that  he  had  frequently  used  the  metric  system  both 
in  America  and  in  other  countries,  and  believed  that  it  was 
only  a  question  of  time  when  the  metric  system  would  be 
adopted  in  all  parts  of  the  world.  The  association  indorsed 
a  bill,  introduced  in  Congress  by  Senator  John  F.  Shafroth, 
which  is  intended  as  a  step  toward  the  general  use  of  metric 
weights  and  measures,  making  exceptions  where  such  seem 
to  be  advisable  for  special  work. 


NEW  MATERIAL  FOR  METAL  CUTTING 

A  new  alloy  has  been  developed  and  patented  by  H.  S. 
Cooper  of  Cleveland,  Ohio.  This  alloy  is  intended  mainly 
for  use  as  a  cutting  tool  for  lathes,  planers,  boring  mills,  and 
similar  machine  tools,  but  can  also  be  used  for  milling  cut- 
ters, hollow  mills,  chisels,  etc.  The  alloy  contains  zirconium 
and  tungsten,  with  nickel  as  a  base.  Zirconium  is  the  essen- 
tial element  and  gives  to  the  material  most  of  its  peculiar 
qualities.  Iron  is  present  In  the  alloy  only  as  a  trace,  and  is 
an  impurity.  Hence,  this  alloy  is  not  classed  as  a  steel. 
While  it  may  contain  a  fractional  per  cent  of  carbon,  it  is 
not  in  any  way  dependent  upon  carbon  for  its  hardness.  The 
specific  gravity  of  the  alloy  is  lower  than  that  of  other  alloys 
used  for  cutting  tools.  The  material  cannot  be  forged  and 
it  requires  no  heat-treatment.  The  hardness  is  varied  by 
changing  the  proportion  of  the  constituents  and  it  is  pos- 
sible to  produce  cutting  tools  having  a  hardness  on  the 
Brinell  scale  of  from  250  to  500  without  sacrificing  the 
toughness  required  to  withstand  severe  usage. 

The  alloy  is  quite  fluid  at  a  temperature  of  1200  degrees 
C.  (2200  degrees  F.),  which  makes  it  possible  to  make  In- 
tricate castings  such  as  milling  cutters,  gear-cutters,  end- 
mills,  etc.,  as  well  as  the  usual  bars  for  lathe  tools,  requir- 
ing only  grinding  on  the  surface  to  produce  the  finished 
tool.  The  molten  metal  is  poured  into  molds  of  the  required 
size  to  give  the  proper  shape. 

The  material  when  used  either  in  a  lathe,  planer,  or  bor- 
ing mill,  or  as  a  milling  cutter,  is  particularly  adapted  for 
high  speeds,  but  heavy  roughing  cuts  with  lower  speeds  may 
also  be  taken  to  advantage.  According  to  the  conditions, 
cutting  speeds  of  from  50  to  300  feet  per  minute  are  recom- 
mended with  feeds  varying  from  1/32  to  %  inch.  The  ma- 
terial will  cut  at  a  red  heat,  which  makes  it  possible  to 
operate  it  at  the  high  speeds  mentioned. 

As  an  example  of  the  performance  of  the  metal,  it  may  be 

mentioned  that  in  one  case  a  tool  %  by  1  by  10  inches  was 

used  to  cut  a  1.10  per  cent  carbon  tool  steel,  semi-annealed, 

having  an  ultimate  tensile  strength  of  101,500  pounds  per 

square  inch  and  an  elastic  limit  of  60,000  pounds  per  square 

inch.     This  steel  was  cut  at  a  speed  of  85  feet  per  minute 

with  a  feed  of  1/32  inch  and  a  depth  of  cut  of  3/16  inch 

without  the  use  of  a  lubricant.     It  is  also  stated  that  in  a 

series  of  tests  lasting  several  weeks,  in  which  time  several 

thousand  pounds  of  the  tool  steel  mentioned  above  was  cut 

with   this   alloy,   the   average   time   between   grlndings   was 

forty-nine  minutes,  while  the  best  18   per  cent  grades  of 

high-speed   steels  of  average   quality   averaged   only  twelve 

minutes. 

*     *     * 

NATIONAL  ASSOCIATION  OF  ELEVATING 
TRUCK  MANUFACTURERS 

The  National  Association  of  Elevating  Truck  Manufac- 
turers has  recently  been  organized,  comprising  the  manu- 
facturers of  elevating  trucks  in  the  United  States.  The  of- 
ficers are  as  follows:  President,  W.  M.  Lyman,  president  and 
treasurer  of  the  Holyoke  Truck  Co.,  Holyoke,  Mass.;  vice- 
president,  J.  W.  Grayson,  sales  manager  of  the  National 
Scale  Co.,  Chicopee  Falls,  Mass. ;  treasurer,  A.  L.  Lewis, 
president  of  the  Lewls-Shepard  Co.,  Boston,  Mass.;  secretary, 
Byron  Fields,  sales  manager,  George  P.  Clark  Co..  Windsor 
Locks,  Conn.  The  next  meeting  of  the  association  will  be 
held  next  July  at  Hotel  Traymore,  Atlantic  City,  N.  J. 


CORRECTION 

In  the  article  entitled  "Making  Electric  Steel  for  Roller 
Bearings,"  which  appeared  in  the  December  number  of 
Machineby,  a  statement  was  made  that  the  manipulator 
which  serves  the  hydraulic  press  shown  In  Figs.  10  and  11 
was  built  by  the  Morgan  Engineering  Co.  of  Alliance,  Ohio. 
This  statement  was  made  in  error,  as  the  manipulator  shown 
was  built  by  the  Alliance  Machine  Co.  of  Alliance,  Ohio. 
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SETTING  CALIPERS  AND  DIVIDERS  ON 

THE  STEEL  RULE 

in  c  r  smut  \nn 

Tho  writer  has  noticed  that  some  machinists  have  consider- 
able difficulty  in  setting  calipers  and  dividers  by  means  of 
the  steel  rule.  They  do  not  seem  to  use  any  definite  method 
of  setting,  so  that  much  time  is  wasted  in  selecting  tho  gradu- 
ations to  be  used.  The  fault  may  be  due  to  the  fact  that 
they  have  never  been  taught  a  good  method.  Many  mistakes 
may  be  traced  directly  to  the  inaccurate  setting  of  these  In- 
struments. A  pair  of  calipers  or  dividers  will  determine  If 
the  piece  of  work  is  correct  to  the  setting  of  the  tool,  but 
this  fact  does  not  insure  the  correctness  of  the  work  to  some 
predetermined  dimension,  unless  the  calipers  or  dividers 
have  been  accurately  set.  In  other  words,  the  calipers  or 
dividers  are  only  a  means  of  transfering  a  certain  dimension 
from  a  standard  gage  to  the  work,  so  if  the  instrument  is 
incorrectly  set  the  work  will  be  wrong.  The  methods  given 
here  will  be  found  both  simple  and  accurate. 

The  rule  commonly  used  by  machinists  is  a  six-inch  steel 
rule  which  is  generally  graduated  on  one  side  into  eighths 
and  sixteenths  of  an  inch  and  on  the  other  side  into  thirty- 
seconds  and  sixty-fourths.     The  graduations  are  marked  8, 
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Machinist's   Six-inch   Rule 

16,  32,  and  64  near  the  end  of  the  respective  series.  The 
whole  inch  divisions  are  numbered  from  1  to  6,  starting  from 
the  left-hand  end,  the  number  6  being  left  off  as  it  falls  on 
the  edge  of  the  rule. 

Setting:  the  Calipers 

Suppose  that  a  pair  of  calipers  is  to  be  set  to  measure 
4  7/16  inches.  Place  one  leg  against  the  left-hand  end  A 
of  the  rule  and  in  line  with  the  graduations  marked  16. 
Then  move  the  other  leg  until  it  is  past  the  seventh  division 
to  the  right  of  the  4-inch  mark,  or  to  the  letter  B.  Many 
machinists  prefer  to  start  from  the  right-hand  end  of  the 
rule.  To  use  this  method,  place  one  leg  of  the  calipers 
against  the  right-hand  end  C  of  the  rule  and  move  the  other 
leg  until  it  has  passed  over  four  whole  inch  divisions  and 
seven  small  divisions,  or  to  the  point  D.  When  using  this 
method  no  attention  is  paid  to  the  figures  denoting  the  whole 
inch  divisions,  as  the  correct  setting  of  the  rule  is  found  by 
subtraction.  For  example,  as  the  rule  is  six  inches  long,  4  7/16 
inches  is  6-4  7/16  =  1  9/16  inch,  which  is  the  distance  D 
is  from  the  left-hand  end  A  of  the  rule.  These  methods  may 
be  applied  to  the  other  graduations  of  the  rule.  In  all 
cases  the  series  of  graduations  corresponding  to  the  frac- 
tional part  of  the  dimension  should  be  used  to  insure  ac- 
curacy in  setting. 

Setting-  the  Dividers 
When  setting  the  dividers,  the  best  result  can  be  obtained 
by  placing  the  end  of  one  leg  on  some  division  rather  than 
by  holding  it  against  the  end  of  the  rule.  For  instance,  to 
set  the  dividers  to  2  7/16  inches,  place  the  end  of  one  leg 
in  the  graduation  representing  the  first  whole  inch  division 
at  the  left-hand  end  of  the  rule,  or  at  E.  Then  count  to  the 
right  two  whole  inch  divisions  and  seven  small  divisions, 
or  to  F,  in  which  place  the  end  of  the  other  leg.  Sometimes, 
however,  it  is  more  convenient  to  work  to  the  right  and 
left  of  the  whole  inch  division.  Thus  starting  at  the  first 
whole  inch  division,  or  1,  count  seven  small  divisions  to 
the  left,  or  to  the  point  G,  in  which  place  one  leg  of  the 
dividers.  Then  count  two  whole  inch  divisions  to  the  right, 
or  to  the  mark  H,  in  which  place  the  other  leg. 


Since  the  rule  is  only  six  inches  long,  It  is  not  possible  to 
set  the  dividers  to  a  greater  dimension  than  five  inches  by 
resting  one  leg  on  a  whole  inch  division.  Should  it  be  de- 
sired to  set  the  instrument  to  5  11/16  inches,  for  example, 
B  division  nearer  the  left-hand  end  than  the  1-inch  mark  E 
must  be  taken  for  a  starting  point.  The  1/2-inch  graduation 
will  not  do  for  6-1/2  =  6  1/2  inches,  which  is  not  suffi- 
cient. However,  the  fourth  sixteenth  division  I  from  the 
left-hand  end  or  the  1/4-inch  graduation  will  do,  because 
6-1/4  =  6  3/4  inches,  which  is  the  amount  lying  to  the 
right  of  this  division.  Place  the  end  of  the  dividers  in  this 
division  I  and  as  6-(l/4  +  5  11/16)  =1/16,  place  the  other 
leg  in  the  first  division  from  the  right-hand  end  of  the  rule, 
or  at  J. 

Should  it  be  desired  to  set  a  pair  of  dividers  to  3  31/64 
inches,  the  graduations  marked  64,  on  the  other  side  of  the 
scale  must  be  used.  Place  the  end  of  one  leg  of  the  dividers 
into  the  1-inch  mark  and  move  the  other  leg  over  three 
whole  inches.  As  1/2  inch  is  equal  to  32/64  and  as  the 
fraction  desired  is  31/64,  move  this  leg  of  the  dividers 
to  the  1/2-inch  mark  past  the  four  whole  inch  division  and 
then  back  one  division.  Another  way  of  setting  the  dividers 
for  this  dimension  is  to  count  off  the  fraction  to  the  left  of 
the  1-inch  mark  and  then  move  the  other  leg  past  three 
whole  inch  divisions  or  to  the  4-inch  mark,  thus  moving  on 
both  sides  of  a  selected  division. 


LOOKING  AFTER  THE  HEALTH  OF 
WORKERS 

The  precautions  taken  by  the  Bickett  Machine  &  Mfg.  Co., 
Cincinnati,  Ohio,  to  prevent  illness  among  its  employes  are 
well  worth  noting,  as  similar  plans,  if  followed  in  other 
shops,  would  doubtless  have  a  remarkable  influence  upon  the 
health  of  industrial  workers.  The  Bickett  Co.  employs  a 
physician  and  surgeon  who  is  in  attendance  at  the  shop 
daily  from  9  to  11  A.  M.  and  has  an  office  in  the  plant.  Con- 
sidering the  fact  that  the  shop  employs  only  about  200  men, 
the  daily  presence  of  a  physician  is  unusual.  The  men  are 
at  liberty  to  consult  this  physician  without  charge,  and  the 
effects  upon  the  general  health  of  the  employes  have  been 
most  gratifying. 

During  the  recent  influenza  epidemic  the  production  of  the 
factory  was  maintained  without  any  decrease  and  although 
50  per  cent  of  the  employes  showed  first  symptoms  of  the 
disease  not  a  single  case  progressed  beyond  its  early  stages 
when  the  treatments  prescribed  were  followed.  At  one  time 
there  were  57  cases  in  the  first  stages  of  influenza,  but  of  that 
number  only  one  person  was  absent  from  his  work  and  that 
one  only  for  a  couple  of  days.  Not  a  single  serious  case  de- 
veloped among  a  force  of  200  men  during  the  entire  duration 
of  the  epidemic. 

In  addition  to  the  physician,  there  is  a  welfare  worker 
employed  at  the  shop,  who  interviews  the  foremen  every 
morning  and  arranges  for  any  man  to  consult  the,  physician 
in  case  he  shows  the  slightest  symptoms  of  illness.  Thus 
the  treatment  begins  at  once  and  any  serious  illness  is  pre- 
vented from  the  start.  The  welfare  worker  keeps  in  personal 
touch  with  the  men,  urging  them  to  follow  faithfully  the 
treatment  prescribed.  The  men,  noting  the  beneficent  re- 
sults, are  naturally  quite  anxious  to  avail  themselves  of  the 
services  of  the  physician. 

The  welfare  worker,  in  addition  to  his  endeavors  among 
the  men  in  the  plant,  extends  his  work  to  the  domestic  life 
and  to  the  families  of  the  employes.  He  is  a  trained  social 
worker  and  offers  helpful  advice  and  cooperation  wherever 
it  is  needed.  Special  attention  is  given  to  sanitation,  and  if 
it  is  necessary  for  the  welfare  of  the  family,  it  is  recom- 
mended that  they  move  to  some  other  locality  within  the 
city,  assistance  being  given  them  in  moving  in  any  way  that 
may  be  required.  Personal  hygiene  is  also  taught  the  men, 
and  the  endeavors  in  this  direction  are  paying  dividends  in 
the  form  of  good  health  and  increased  production. 
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FLEXIBLE  FABRIC  UNIVERSAL  JOINTS1 

BY   C.  A.   8CHELL2 

The  development  of  the  flexible  fabric  type  of  universal 
joints,  like  that  of  most  new  industrial  products,  has  been 
an  industrial  evolution  rather  than  an  abrupt  change  from 
one  proved  construction  to  another  and  newer  design.  This 
type  of  joint  has  been  in  use  on  automobiles  in  this  country 
for  about  four  years,  and  has  given  very  satisfactory  results. 
Some  of  the  engineers  who  first  experimented  with  this  type 
of  universal  joint  obtained  discouraging  results  in  most 
cases,  owing  either  to  a  lack  of  knowledge  of  the  fabrics  and 
friction  material  required  in  the  construction  of  the  disks, 
or,  in  many  cases,  to  lack  of  care  and  thought  in  the  design 
of  the  metal  parts.  In  some  of  the  earlier  tests  it  was  soon 
learned  that  very  good  fabric  must  be  used  and  that  it  must 
be  woven  correctly.  Disks  woven  in  six  directions  or  sectors, 
with  the  strands  running  completely  around  the  disks  gave 
satisfactory  results,  but  were  expensive  and  involved  the 
necessary  Installation  of  intricate  machinery.  Another  con- 
struction, that  of  building  up  the  disks  by  the  straight 
method,  or  by  laying  one  ply  upon  the  next,  without  partic- 
ular attention  to  the  direction  of  the  weave,  was  unsatis- 
factory, and  uneven  strength  and  a  stretching  in  the  dif- 
ferent sectors  resulted.  In  practical  use,  the  sector  which 
happened  to  be  in  such  relation  to  the  bolt  holes  as  to  take 
the  greatest  part  of  the  load,  failed  quickly. 

Efficiency  of  Hardy  Type  Flexible  Fabric  Disk 

The  Hardy  disk,  which  is  made  by  twisting  the  plys  in  con- 
secutive fashion  so  that  the  disk  is  uniform  in  strength, 
has  perhaps  proved  to  be  the  most  satisfactory.  This  type, 
when  made  of  a  good  fabric,  has  a  tensile  strength  of  3000 
pounds  per  square  inch.  Disks  of  other  types  of  construc- 
tion can  and  are  being  used,  but  the  Hardy  type  seems  to 
provide  considerable  elasticity,  and  the  cushioning  effect  of 
the  elastic  disks  adds  greatly  to  the  life  of  the  shafting,  bear- 
ings, gears,  transmission,  clutch,  and  even  to  the  engine. 
Much  trouble  was  also  experienced  in  some  of  the  earliar 
clutch  assemblies,  because  of  the  lack  of  care  in  designing 
the  metal  parts.  Excellent  disks  may  fail  if  they  are  not 
provided  with  good  friction  washers.  Most  of  the  first 
washers  were  made  too  thin  and  allowed  the  fabric  to  pull 
out  under  the  surface,  throwing  the  load  onto  the  bolt  holes 
until  failure  took  place.  The  washers  should  be  made  thick 
enough  to  resist  cupping,  and  should  be  knurled  like  a  clutch- 
pedal,  in  order  to  grip  the  fabric  snugly  and  drive  by  fric- 
tion. It  is  also  good  practice  to  groove  or  knurl  the  driving 
side  of  the  spider  bosses.  It  must  be  remembered  that  the 
disks  are  comparatively  soft,  that  the  volume  or  section  held 
tightly  under  the  washer  face  is  depended  upon  to  do  the 
work,  and  that  a  disk  made  of  the  most  expensive  materials 
will  fail  unless  efficient  washers  are  used. 

Use  of  Flexible  Coupling  with  Hotchkiss  Drive 

One  of  the  strongest  arguments  for  the  use  of  the  Hotch- 
kiss drive  is  the  flexibility  of  transmission;  therefore,  with 
the  installation  of  the  flexible  coupling  in  addition,  a  still 
greater  cushioning  effect  is  obtained.  Of  course,  this  cushion- 
ing can  be  obtained  even  on  fixed  axles  with  the  coupling, 
and  to  a  much  greater  extent  than  with  the  Hotchkiss  drive 
itself.  The  Studebaker  Corporation,  after  experimenting 
and  going  thoroughly  into  the  proposition,  both  in  the  lab- 
oratory and  on  the  road,  has  adopted  the  flexible  disk  as  a 
clutch-to-transmission  coupling  on  all  of  its  new  chassis. 
The  engine  in  the  large  Studebaker  chassis  develops  a  torque 
of  about  2400  inch-pounds,  and  in  this  case  a  single  disk, 
7%  inches  in  diameter  and  13/32  inch  in  thickness,  consist- 
ing of  10  plies  of  fabric,  is  used.  By  actual  test  this  disk 
will  not  fail  until  a  torque  of  from  12,000  to  13,000  inch- 
pounds  has  been  developed,  pulling  through  1%-inch  diam- 

'Abstract  of  a   paper  read  before   the   Indiana   Section  of  the  Society   of 
Automotive  Engineers. 
'Chief  Engineer,  Thermoid  Rubber  Co.,  Trenton,   N.  J. 


eter  washers.  This  complete  assembly  is  lighter  than  a  metal 
type  for  the  same  place.  It  also  requires  no  attention, 
eliminates  backlash  and  noise,  and  adds  greatly  to  the  life 
and  safety  factor  of  all  metal  parts.  In  the  Studebaker 
disks  four-arm  spiders  are  used,  and  the  bolt  holes  are  on  a 
5%-inch  radius  with  1%-inch  diameter  washers.  The  disk 
will  carry  a  6750-pound  load  at  the  bolt-circle  radius.  The 
actual  load  at  this  distance  from  the  center  is  equal  to  850 
pounds;  consequently  this  assembly  has  a  very  high  factor 
of  safety. 

Three-  and  Four-arm  Spiders 

Another  well  balanced  design  consists  of  the  use  of  two 
disks  per  joint,  6%  inches  in  diameter  and  5/16  inch  thick, 
with  a  1%-inch  diameter  knurled  washer  and  using  three- 
arm  spiders.  For  engine-to-transmission-case  couplings,  many 
designers  are  now  using  the  four-arm  spider,  similar  to  the 
Studebaker  type,  taking  advantage  of  the  fourth  arm  for 
extra  strength  and  thereby  saving  fabric  and  making  a 
slightly  cheaper  assembly,  although  the  flexibility  is  some- 
what decreased.  With  a  three-disk  joint,  if  the  hole  in  the 
center  of  the  disk  is  not  too  large,  it  will  be  very  strong  in 
a  direction  outward  from  the  center  and  will  still  have 
flexibility  laterally. 

Advantage  of  Using  Flexible  Coupling  between  Engine 
and  Transmission 

For  installation  between  the  engine  and  transmission,  the 
flexible  coupling  eliminates  all  bearings  and  splines,  thereby 
avoiding  the  production  of  noise  and  doing  away  with  the 
inconvenience  of  greasing.  In  addition,  it  reduces  severe 
shocks,  makes  the  shifting  of  gears  e?sier  and,  owing  to 
these  qualities,  adds  greatly  to  the  life  and  safety  factor  of 
all  the  metal  parts.  In  laying  out  propeller  shaft  joints, 
many  factors  besides  torsional  load  are  to  be  considered, 
the  angle  of  shaft  and  the  amount  of  lateral  movement  being 
the  most  important.  On  account  of  these  conditions,  the 
three-arm  type  is  the  most  practical  and  is  the  only  one 
now  used  between  the  engine  and  transmission.  The  diam- 
eter and  thickness  of  the  disks  are  partly  dependent  on  the 
lateral  movement  and  angularity,  and  should  be  great  enough 
to  take  care  of  the  increased  torque  while  in  low  gear.  Con- 
trary to  general  opinion,  the  thrust  required  to  stretch  the 
disks  to  take  care  of  lateral  axle  movement  is  very  slight. 
The  variation  is  taken  up  in  two  sets  of  disks,  and  if  a  total 
of  %  inch  is  required,  each  coupling  must  move  only  3/16 
inch  either  way. 

Correct  Location  of  Coupling 

Many  of  the  first  engineers  to  experiment  with  propeller 
shaft  couplings  had  trouble  with  vibration.  This  was  often 
due  to  poor  machine  work  or  to  a  bad  combination  of  disks. 
Several  light  cars  with  fairly  high-speed  engines  are  using 
rear  installations,  and  when  the  assembly  is  properly  ma- 
chined, no  trouble  of  this  nature  is  experienced.  Vibration 
led  to  the  application  of  centering  devices,  but  on  the  whole 
these  were  not  especially  successful.  When  extremely  high 
speeds,  together  with  large  shaft  angles  are  encountered,  a 
good  centering  device  will  help  to  minimize  the  small  amount 
of  vibration  which  may  develop.  On  a  chassis  which  has  a 
low-speed  engine  and  a  propeller  shaft  mounted  on  about  an 
8-degree  angle,  with  the  car  light,  it  has  been  found  that 
with  the  use  of  a  metal  joint,  the  pinion  and  transmission 
shafts  must  be  lined  up  very  carefully,  in  order  to  obtain 
a  smooth  low-speed  performance  and  eliminate  the  slight 
jerking  of  the  car.  However,  with  the  use  of  flexible  joints 
which  have  been  properly  constructed,  if  has  been  possible 
to  place  the  shafts  in  a  great  variety  of  positions  in  relation 
to  each  other,  and  still  have  a  smooth  action. 

A  complete  shaft  assembly  with  well  designed  metal  parts 
weighs  about  SO  per  cent  as  much  as  a  metal  joint  of  similar 
capacity.  It  requires  no  attention,  eliminates  backlash,  adds 
to  the  safety  factor  of  the  other  chassis  parts,  and  acts  as  a 
sound  insulator  between  the  axle  and  the  frame. 
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The  Indexing 
Mechanism  Has  a  Positive, 
No-Shock,  Independent  Action 

Assuring  Accuracy  by 

The  precision-cut  teeth  of  the  index  wheel  which  is  large 

in  proportion  to  the  gear  being  cut,  and  the  positive  action 

of  the  indexing  mechanism  which  is  accelerated  at  the  start 

and  retarded  at  the  end  of  each  indexing  period  to  eliminate 

shocks  at  any  stage  of  the  movement. 

And  a  High  Production  Rate  because: 

The  indexing  mechanism  acts  independently  of  feed  and 
speed  of  cutter,  resulting  in  a  constant  high  speed  in  in 
dexing  regardless  of  feed  and  speed  of  cutter. 

V.        Machine  shown  here  is  from  our  line  of  Spur  Gear 
\>        Cutting  Machines.  We  also  make  machines  for  cut 
ting  both  Spur  and  Bevel  Gears.     Both  types 
have   the   indexing   mechanism   referred   to 
above    and    other    features    that    make 
them  the  ideal  machines  for  the 
busy  shop.     Information  in 
detail    on    request.    .. 


REPRESENTATIVES    IN    U.   S.    A. 

BALTIMORE,    MD Carey    Machinery    &    Supply    Co. 

CINCINNATI,  O.,   INDIANAPOLIS,   IND..The  E.  A.  Kinsey  Co 

SAN    FRANCISCO,   CAL Pacific   Tool   &   Supply  Co. 

CLEVELAND,   O.,    DETROIT,    MICH., 

__     ,  „  Strong,    Carlisle   &   Hammond    Co. 

ST.    LOUIS,    MO Colcord-Wright   Machinery   &    Supply   Co. 

SEATTLE,    WASH Perine    Machinery    Co. 

PORTLAND,    ORE Portland    Machinery    Co. 


Brown  & 

Providence 

OFFICES:   CHICAGO,   ILL.,  626-630  Washington  Bl. 
BROWN  &  SHARPE  G~  NEW  YORK,  INC.  OFFICU 

Block. 


i. 


February,  1919 


MACHINERY 


135-B 


rid  Fast  Production 
n  Hand  With 
UTTING  EQUIPMENT 


A  PPRECIATING  the  need  for  speed  as  well  as  accuracy, 
/\  every  man  responsible  for  the  gear  production  of  a 
J.  A.  busy  shop  is  bound  to  be  impressed  by  the  efficiency  of 
B  &  S  Gear  Cutting  equipment — the  result  of  sixty-six 
years'  experience,  not  only  as  manufacturers,  but  as  extensive 
users  and  commercial  cutters  of  precision  gears.  Read  the 
description  of  the  positive,  no-shock,  independent  action  of 
the'  indexing  mechanism  on  opposite  page.  This  feature  alone 
proves  the  merit  of  Brown  &  Sharpe  Machines. 

Now  just  a  word  about  that  small  but  highly  important  part 
of  gear  cutting  equipment — the  cutter. 

The  fast  production  of  accurate,  smooth-running  gears  is  pos- 
sible only  with  correctly  designed,  accurate  cutters.  By  a 
special  process  in  the  producing  of  B  &  S  Gear  Cutters,  the 
original  curves  we  have  developed  are  duplicated  in  every 
cutter.  Each  tooth  of  a  cutter  is  exactly  alike  and  all  cutters 
are  uniform. 


v    \ 


Brown  &  Sharpe 

Involute 

Gear  Cutters 


By  the  care  and  skill  exercised  in  every  detail  of  manufacture, 
selected  materials  and  proper  heat  treatment,  these  cutters 
will  take  deep  cuts  at  coarse  feeds,  standing  up  under  the 
hardest  service  and  turning  out  gears  that  meet  the  most  ex- 
acting requirements  at  a  high  rate  of  production  with  mini- 
mum sharpening. 


TRADE  MARK. 


harpe  Mfg.  Co. 

hiode  Island,  U.  S.  A. 

ADELPHIA,  PA.,  1103-1105  Liberty  Bldg.     PITTSBURGH,  PA.,  2538  Henry  W.  Oliver  Bldg. 
Bey  St.    ROCHESTER,  415  Chamber  of  Commerce  Bldg.    SYRACUSE,  Room  419  University 


REPRESENTATIVES    IN 

CANADA: 
Canadian  Fairbanks- 
Morse  Co.,  Ltd.,  Toronto, 
Montreal,  Winnipeg,  Cal- 
g  a  r  y  ,  Vancouver,  St. 
John,    Saskatoon. 

REPRESENTATIVE     IN 

AUSTRALASIA: 
R.     L.     Scrutton     &     Co., 
Ltd.,    Sydney,    N.    S.    W. 
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PERSONALS 


William  K,  Swift  has  become  associated  with  the  Hales 
Department  of  the  Bound  Brook  Oil-less  Bearing  ('<>.,  Hound 
Brook,  n.  J. 

W.  P.  SPARKS  is  now  connected  with  the  Cleveland  Milling 
Machine  Oo.  as  [ndianapolia  representative,  with  offlce  at  816 
Terminal   Bldg.,   Indianapolis,  Ind. 

I,n  i  n  n  w t  J.  B.  HOWELL  has  been  mustered  out  of  the 
artillery  service  and  has  rejoined  the  Bound  Brook  Oil-less 
Bearing  Co.,  Bound  Brook,  N.  J.,  in  his  former  capacity. 

GBAHAM  W.  Bbogan,  formerly  advertising  manager  of  the 
Duesenberg  Motors  Corporation,  has  entered  the  employ  of 
the  Black  &  Decker  Mfg.  Co.,  Baltimore,  Md.,  and  will  handle 
the  publicity  of  this  company. 

Lewis  Russell,  who  has  been  manager  of  the  Plant  Sec- 
tion New  York  District,  Ordnance  Office,  has  returned  to  his 
duties  as  president  of  Russell,  Holbrook  &  Henderson,  Inc., 
30  Church  St.,  New  York  City. 

George  W.  Felton,  formerly  assistant  chief  engineer  with 
the  New  Process  Gear  Corporation,  Syracuse,  N.  Y.,  is  now 
factory  superintendent  with  the  Crofoot  Gear  Works,  Inc., 
Cambridge  A  Station,  Boston,  Mas^. 

Herbert  W.  Gladhill,  sales  engineer  in  the  Philadelphia 
office  of  the  Shepard  Electric  Crane  &  Hoist  Co.,  Montour 
Falls,  N.  Y.,  has  been  made  district  manager  of  that  office, 
with  Glenn  Rumsey  and  Leland  Woodworth  as  assistants. 

S.  R.  Warner,  who  has  been  in  charge  of  gaging  produc- 
tion in  the  Plant  Section,  New  York  City  District,  Ordnance 
Office,  is  now  connected  with  the  Sales  Department  of  Rus- 
sell, Holbrook  &  Henderson,  Inc.,  30  Church  St.,  New  York 
City. 

L.  P.  Prossen,  formerly  mechanical  superintendent  of  the 
Black  &  White  Taxicab  Co.,  New  York  City,  has  become  asso- 
ciated with  the  Nilson-Miller  Co.,  Hoboken,  N.  J.,  as  vice- 
president,  and  will  have  charge  of  the  gear-cutting,  piston 
and  piston  ring  departments. 

Thomas  P.  Orchard,  formerly  production  manager  on  the 
Browning  machine  gun  tripods  with  the  New  Britain  Ma- 
chine Co.,  New  Britain,  Conn.,  has  joined  the  Service  En- 
gineering Co.,  planning  and  quantity  production  specialists, 
25  Church  St.,  New  York  City,  as  sales  engineer. 

Frederick  A.  Scheffler  is  now  associated  with  the  Fuller 
Engineering  Co.,  Allentown,  Pa.,  as  manager  of  the  depart- 
ment devoted  to  the  application  and  introduction  of  pulver- 
ized coal  equipment  for  steam  power  plants  in  the  United 
States.  Mr.  Scheffler  will  be  located  at  the  company's  New 
York  office  at  50  Church  St. 

Horace  N.  Trumbull,  who  has  recently  received  his  dis- 
charge from  the  Engineers  Officers'  Training  School  at  Camp 
A.  A.  Humphreys,  Va.,  has  been  appointed  advertising  man- 
ager of  the  Wellman-Seaver-Morgan  Co.,  of  Cleveland,  Ohio. 
Before  entering  the  service,  Mr.  Trumbull  was  advertising 
manager  with  the  S  K  F  Ball  Bearing  Co.,  of  Hartford,  Conn. 

C.  J.  Brown,  who  has  been  connected  with  the  Sales  Divi- 
sions of  the  R.  D.  Nuttall  Co.  for  the  past  three  years,  has 
become  associated  with  Frank  M.  Erb,  representing,  in  the 
Pittsburg  district,  the  Silver  Mfg.  Co.,  National  Forge  &  Tool 
Co.,  Horsberg  Forge  Co.,  and  Meadville  Malleable  Iron  Co. 
Mr.  Brown  will  be  located  at  902  Second  National  Bank 
Bldg.,  Pittsburg,  Pa. 

William  Blake  Patterson,  president  of  the  Patterson 
Tool  &  Supply  Co.,  Dayton,  Ohio,  has  been  appointed  special 
representative  in  Italy  and  Switzerland  for  the  Monarch  Ma- 
chine Tool  Co.,  Sidney,  Ohio,  manufacturer  of  lathes,  and 
with  his  wife  and  daughter  expects  to  sail  for  Italy  this 
spring.  Mr.  Patterson  will  retain  his  position  and  interests 
in  the  corporation  of  which  he  is  president. 

E.  Erichsen,  formerly  New  York  manager  of  the  Allied 
Machinery  Co.  of  America,  has  joined  the  Youroveta  Home 
&  Foreign  Trade  Co.,  Inc.,  165  Broadway,  New  York  City  as 
vice-president  and  manager  of  the  New  York  office.  Mr. 
Erichsen  has  had  extensive  engineering  experience  in  Amer- 
ica and  Norway,  and  from  1909  to  1914  was  managing  director 
of  important  stamping  and  enameling  works  in  Bergen,  Nor- 
way. 

J.  Arthur  Deakin,  formerly  representative  in  the  United 
States  for  H.  W.  Ward  &  Co.,  Ltd.  of  Birmingham,  England, 
has  become  New  York  manager  of  E.  Isbecque  &  Co.,  15  Park 
Row,  New  York  City.  E.  G.  Todd,  who  has  been  manag- 
ing the  New  York  office  during  the  period  of  the  war,  is 
about  to  return  to  Europe  to  resume  the  direction  of  the 
machine  tool  and  small  tool  departments  in  the  Brussels  and 
Antwerp  offices. 


L.  D.  B<  n hi mai  iii.it,  who  has  been  chid'  inspector  of  the 
We  tinghou  le  Electric  &  Mfg.  Co.  at  East  Pittsburg,  Pa.,  for 
the  last  eight  years,  has  been  promoted  to  the  position  of 
works  manager  of  the  Krantz  Mfg.  Co.,  Brooklyn,  N.  Y.,  the 
latest  subsidiary  of  the  Westinghouse  Electric  &  Mfg.  Co. 
I'rior  to  his  coming  to  the  company  in  June,  1900,  Mr.  Schu- 
macher \sa a  employed  at  the  Niagara  Falls  Power  Co.,  which 
at  thai  time  was  the  largest  electric  water  power  installation 
in  the  world. 

D.  G.  Cay  wood,  formerly  sales  manager  of  the  Brunner 
Mfg.  Co.,  Utica,  N.  Y.,  has  become  special  representative  of 
the  Black  &  Decker  Mfg.  Co.,  Baltimore,  Md.,  maker  of  port- 
able electric  drills  and  electric  air  compressors.  Mr.  Cay- 
wood  will  carry  on  the  field  work  in  the  distribution  of  the 
Black  &  Decker  specialized  products.  He  has  been  actively 
engaged  in  the  electric  air  compressor  field  for  the  last 
fifteen  years.  Mr.  Caywood's  headquarters  will  be  at  the 
Baltimore  factory  of  the  Black  &  Decker  Mfg.  Co. 

Stubb  Osmar,  vice-president  and  general  manager  of  G.  A. 
Lindstedt  &  Co.,  Stockholm,  Sweden,  has  arrived  in  the 
United  States  with  a  view  to  arranging  for  agencies  and  con- 
nections with  leading  American  manufacturers  of  machine 
tools  and  accessories.  His  company  is  one  of  the  best  known 
machine  tool  dealers  in  Sweden,  the  capital  of  which  has 
recently  been  increased  to  Kr.  4,000,000  (about  $1,100,000). 
Several  of  the  most  prominent  industrial  men  in  Sweden, 
among  whom  are  the  directors  of  Sandvikens  Iron  Works 
and  the  Billeruds  Co.,  have  an  active  interest  in  the  organ- 
ization, which  represents  many  Allied  business  organizations 
in  the  Scandinavian  countries.  Correspondence  for  Mr. 
Osmar  during  his  stay  in  the  United  States  may  be  addressed 
in  care  of  the  Swedish  Gage  Co.,  245  W.  55th  St.,  New  York 
City. 


OBITUARIES 


Andrew  G.  Anderson,  president  of  the  Anderson  Mfg.  Co., 
Elyria,  Ohio,  died  December  29. 

Arthur  Daniel  Gallmeyer,  a  member  of  the  firm  of  the 
Valley  City  Machine  Works,  Grand  Rapids,  Mich.,  and  super- 
intendent of  the  foundry  department,  died  November  23. 

Charles  J.  Mandler,  president  of  the  Allen  Filter  Co., 
Toledo,  Ohio,  died  December  8  after  a  short  illness  from  in- 
fluenza and  pneumonia,  aged  forty-four  years.  Mr.  Mandler 
leaves  a  wife  and  daughter. 

John  B.  Palizza,  secretary  and  sales  manager  of  the  Lange- 
lier  Mfg.  Co.,  Arlington,  R.  I.,  died  December  25.  Mr.  Palizza 
was  born  in  Montreal  in  1885  and  spent  his  early  years  in 
that  city.  He  was  a  graduate  of  the  LaSalle  Academy  and 
of  the  Rhode  Island  School  of  Design.  After  graduating 
from  the  latter  institution  he  was  employed  by  the  Textile 
Finishing  Machinery  Co.  of  Providence,  R.  I.,  and  later  was 
consulting  engineer  for  the  Knight  C.  Richmond  Co.  He 
had  been  connected  with  the  Langelier  Mfg.  Co.  for  eight 
years.    He  is  survived  by  a  widow  and  one  child. 

Angus  Sinclair,  editor  and  proprietor  of  Railway  and 
Locomotive  Engineering,  died  at  his  home  in  Millburn, 
N.  J.,  January  1,  aged  seventy-seven  years.  Mr.  Sinclair 
was  born  in  Scotland,  and  first  entered  the  British  Customs 
Service,  after  which  he  sailed  the  seas  for  some  time  in  the 
engine  room  of  ocean-going  vessels,  until  he  finally  came  to 
the  United  States  and  entered  railway  work  in  the  Middle 
West.  As  a  railway  engineer  he  became  acquainted  with  the 
late  George  Westinghouse,  and  wrote  one  of  the  earliest  de- 
scriptions of  the  air-brake.  He  also  wrote  a  number  of  other 
books  and  articles  relating  to  locomotive  operation?  In  1883 
he  became  associate  editor  of  the  American  Machinist,  and 
in  1892,  after  a  varied  editorial  experience  on  various  trade 
journals,  he  went  into  partnership  with  the  late  John  A.  Hill, 
and  bought  Locomotive  Engineering,  and  later  a  controlling 
interest  in  the  American  Machinist.  In  1897  the  partnership 
was  dissolved,  and  Mr.  Sinclair  became  the  sole  owner  of 
Locomotive  Engineering,  which  he  retained  until  his  death, 
the  name  later  having  been  broadened  to  Railway  and  Loco- 
motive Engineering.  About  ten  years  ago  he  received  the 
degree  of  Doctor  of  Engineering  from  Purdue  University, 
and  for  eight  years  he  was  special  instructor  in  the  me- 
chanical department  of  the  Erie  Railroad.  He  was  also  at 
one  time  secretary  and  later  treasurer  of  the  American 
Master  Mechanics  Association.     His  wife  survives  him. 


•In  view  of  the  scarcity  of  graphite  for  industrial  purposes, 
it  is  of  interest  to  note  that  the  French  Government  has 
authorized  the  Governor-General  of  Madagascar  to  permit 
the  immediate  export  to  the  United  States  of  15,000  tons  of 
graphite  during  the  first  six  months  of  1919. 
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The  New 
Cincinnati  12" 
Knee  Type 
Manufactur- 
ing Miller  for 
Repetition 
Work. 

Also  Made 
with  18"  Travel 


Shops  turning-  out  great 
quantities  of  small  parts 
will  find  this  machine  in- 
tensely profitable.  Ca- 
pable of  standing  up  to 
the  drive  of  twenty-four 
hours  a  day  service,  and 
giving  maximum  pro- 
duction at  all  times.  It 
is  just  as  profitable  as  a 
jobbing  machine.  It  is 
compact,  having  only  12" 
table  travel.  It  is  power- 
ful— 4  h.p.  at  the  spindle. 
The  drive  is  by  constant 
speed  belt,  with  a  com- 
mercial range  of  feeds 
and  speeds,  and  for  the 
sake  of  simplicity,  quick 
change  mechanisms 
have  been  avoided,  the 
change  in  feed  or  speed 
being  made  by  interpos- 
ing change  gears. 


1007 


The    Cincinnati    12-inch  Knee   Type  Manufacturing  Miller 
Also  made  with   18-inch  travel 

(Patent  Rights  fully  Reserved) 

Single    Pulley   Drive— 4  H.  P. — Twelve  speeds— Four  feeds 

It  Is  Handy 

The  operator  stands  at  the  end  of  the  table. 
Assume  that  a  new  piece  has  been  chuck- 
ed: He  runs  the  table  forward  with  his 
right  hand  at  2%"  per  turn  of  the  hand 
wheel.  A  dog  hits  the  trip,  which  auto- 
matically disengages  the  hand  movement, 
and  at  the  same  time  throws  in  the  power 
feed.  When  the  piece  has  been  milled, 
another  dog  disengages  the  power  feed, 
and  the  operator  brings  the  table  back  by 
hand,  ready  to  chuck  a  new  piece. 

This  is  quick  action.  The  operator  can  slam  the 
table  forward  as  fast  as  he  pleases  luithout 
danger  of  jamming  the  ivork  into  the  cutter. 
The  trip  dog  takes  care  of  that,  and  it  can  be 
set  so  that  the  work  will  be  close  up  to  the  cut- 
ter before  the  power  feed  engages,  thus  reduc- 
ing the  power  travel  of  the  work  to  a  minimum. 

Ask  for  complete  specifications. 


THE  CINCINNATI  MILLING  MACHINE  COMPANY 
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SOCIETIES,   SCHOOLS  AND 
COLLEGES 


Louisiana    Stato    University,     Baton     Rouge,     La, 

Catalogue   fur   1911  huh  with   announcamenta   ft>r 
L918  1018. 

Lowell  Textile  School,  Lowell,  Muss.  Bulletin 
for  1918-1919,  giving  eoureai  and  schedule  for 
■Tanlng  claaai 

Clarkson  Collogo  of  Technology,  Potadam,  N.  Y. 
Special  commencement  imiu- 1 in  for  ish8  contain- 
ing the  namei  of  graduate!  and  Information  re- 
lating to  the  commencement  exercises. 

American  Museum  of  Safety,  18  W.  24th  St., 
New  York  (11  v,  linn  changed  its  name  to  the 
Sufetv  Institute  of  America.  The  ollicers  for  the 
coming  year  are  Arthur  Williams,  president; 
James  Spejer.  treasurer;  Dr.  William  J.  Moron, 
secretary.  The  vice  presidents  ore  E.  H.  Gary, 
Mrs.  BS.  II.  llarrlmon,  Dr.  William  H.  Nichols, 
Charles   D.    Hughes,   and   B.    B.    Thayer. 

Amerioan  Society  of  Meohanlcal  Engineers,  <29 
W  8l)th  St.,  New  York  Gity,  announces  that  the 
Engineering  Index,  published  for  twenty-five 
yeurs  by  the  "Engineering  Magazine"  and  its 
successor,  "Industrial  Management,"  has  been 
acquired  by  the  American  Society  of  Mechanical 
Engineers,  and  will  hereafter  be  compiled  and 
published  by  the  society.  The  first  Issue  of  the 
Index  under  its  new  management  appears  in  the 
January  number  of  the  Society's  Journal.  As 
heretofore,  the  Engineering  Index  will  be  regularly 
Issued  in  three  different  forms:  (1)  As  a  part  of 
the  Journal  of  the  society.  (2)  As  a  separate 
monthly  publication  for  libraries  or  individuals 
desiring  to  clip  the  items  for  indexing  purposes. 
(3)  As  an  annual  volume  in  which  all  the  items 
for  the  year  are  collected.  Through  the  facilities 
afforded  by  the  library  of  the  Engineering  So- 
cieties, which  receives  regularly  1100  periodicals 
from  all  parts  of  the  world,  the  society  has  un- 
limited possibilities  for  publishing  the  Index. 
These  periodicals  comprise  one  of  the  most  com- 
plete collections  of  current  engineering  literature 
in  the  world,  representing  not  less  than  ten  lan- 
guages, and  are  received  from  thirty-seven  dif- 
ferent  countries. 


BOOKS    AND    PAMPHLETS 


Design  and  Test  of  Standards  of  Mass.  89  pages, 
7  by  10  inches.  Published  by  the  Depart- 
ment of  Commerce,  Washington,  D.  0.,  as 
Circular   No.    3   of   the    Bureau   of    Standards. 

Annual  Report  of  the  Chief  of  Bureau  of  Foreign 
and  Domestic  Commerce,  to  the  Secretary  of 
Commerce  for  the  Fiscal  Year  Ended  June  30, 
1918.  93  pages,  6  by  9  inches.  Published  by 
the  Department  of  Commerce,  Washington, 
D.   C. 

Proceedings  of  the  26th  Annual  Convention  of  the 
Traveling  Engineers'  Association.  By  W.  O. 
Thompson.  478  pages,  6  by  9  inches.  Pub- 
lished by  the  Secretary '  of  the  Association, 
W.  O.  Thompson,  Care  of  General  Offices, 
New  York   Central   Railroad,   Cleveland,    Ohio. 

Signaling    in    the    United    States    Navy    and   Mer- 
chant  Marine.     47   pages,   3%    by   6V2    inches. 
Published  by  the  Army  and  Navy  Signal  Pub- 
lishers,   8  Beacon  St.,    Boston,    Mass. 
This    booklet     Is    published    for    use    with     the 

United   States   Navy   and   Merchant   Marine   Signal 

Chart,  which  is  also  issued  by  the  same  publishers. 

The  book  gives  complete  instructions   for  the  use 

of  the  chart. 

How    Industrial    Fatigue    May    he    Reduced.      12 
pages,   6  by  9  Inches.     Published  by  the  Uni- 
ted States  Public  Health  Service,  Washington, 
D.    C,    as    Reprint    No.    482. 
This    pamphlet    comprises    the    preliminary    re- 
port   of    the    Divisional    Committee    on    Industrial 
Fatigue,   Section  on  Sanitation,   National   Commit- 
tee on   Welfare  Work.      It   discusses   ways  of  de- 
tecting  and   of   reducing   fatigue. 

Hours  of  Work  as  Related  to  Output  and  Health 

of  Workers    (Wool   Manufacturing).    69   pages, 

6    by    9    inches.      Published    by    the    National 

Industrial    Conference    Board,    15    Beacon    St., 

Boston,    Mass.,    as    Research    Report    No.    12. 

This   pamphlet    contains   a    report   which   is    the 

result   of   an   investigation   made  by   the    National 

Industrial  Conference  Board  concerning  the  hours- 

of-work  problem  in  major  industries.     This  report 

is   the  third   of   a   series   and   relates   to   the   wool 

manufacturing  Industries. 

Inventor's    Manual.      By    George   M.    Hopkins   and 
A.   A.   Hopkins.      144   pages,   5  by  7%   inches. 
Published  by  the  Norman  W.   Henley  Publish- 
ing   Co.,    2    West   45th    St.,    New    York    City. 
Price,   $1.25. 
This  Is  the  second  revised  and  enlarged  edition 
of    a    book    intended    to    give    the    Inventor    and 
patentee    some    hints    on    patents    in    general,    to- 
gether with  approved  methods  of  bringing  patents 
to    public    notice.      The    book    deals   with    a    great 
many     subjects     in     connection     with     inventions, 
patents,    and    their   commercial   exploitation,    some 
of  the  section   headings  being   as  follows:   Patent 


Idvertlalng;  Making  and  Proaeeutlng  Your  Own 
Application;  A  Limited  Patent;  Becord  of  in- 
vention;   The     Development     of     the     Invention; 

ate;     Reveralon    «>f    ■     Patent ; 

Patent! ;  Patent!  as  the  KhhIh  of  Builneia; 
Profit!  from  Invention!;  How  Patent!  Promote 
Trade;  Joint  Ownerablp;  Partly  Bxplred  Patent!; 
Foreign  Patent! ;  The   Inventor  and  the  Promoter, 

American  Methods  in  Foreign  Trade.  l:.v  Qeorg! 
0.  Vedder,  8M  pagei,  r, ',.  i..v  8  Lnchei. 
Publlehed     i>.v     the    McGraw  inn     Book    Oo., 

Inc.,  2:tll  W.  It'.Mh  St.,  New  York  City. 
This  book  Is  intended  for  the  American  bus- 
iness executive  who  Is  interested  in  foreign  trade 
method!.  It  Is  stated  in  the  preface  that  Amer- 
ican manufacturer*  are  not  the  beat  exporter!  In 
the  world,  but  the  host  exporters  in  the  world  are 
American  manufacturer!,  it  being  intended  to 
convey  the  Idea  that  while  as  a  whole,  American 
manufacturers  have  not  yet  grasped  the  important 
principles  of  foreign  trade,  some  of  the  most 
efficient  world  traders  in  steel,  heavy  machinery, 
cash  registers,  and  numerous  other  articles  are 
to  be  found  among  large  American  manufacturing 
enterprises.  The  book  deals  with  a  great  number 
of  problems  met  with  in  foreign  trade;  agencies, 
catalogues,  advertising,  foreign  credits,  foreign 
correspondence,  American  banking  abroad,  for- 
eign investments,  the  American  merchant  marine, 
etc. 

Graphical  and  Mechanical  Computation.   By  Joseph 
Lipka.      264    pages,    6    by    9    inches,    205    il- 
lustrations.    Published  by  John  Wiley  &  Sons, 
Inc.,    432    Fourth    Avenue,     New    York    City. 
Price,  $4. 
This   book  embodies  a   course  of   study   prepared 
by  the  author,  who  is  assistant  professor  of  math- 
ematics  In    the   Massachusetts    Institute    of    Tech- 
nology.    It  is  designed  as  an  aid   in  the  solution 
of  a  large  number  of  engineering  problems  of  an 
advanced    character.       The    book    is    divided    Into 
nine   chapters   headed   as   follows:    Scales   and    the 
Slide-rule;      Network    of    Scales;    Nomographic    Or 
Alignment     Charts;     Nomographic     or     Alignment 
Charts,      Continued;       Empirical      Formulas — Non- 
periodic      Curves;      Empirical      Formulas — Periodic 
Curves;     Interpolation;      Approximate     Integration 
and  Differentiation.     The  work  is  of  an  advanced 
character  and   can  be   used   to  advantage  only   by 
students    well    versed   in    mathematics   and   by   en- 
gineers   of    an    analytical    trend    of    mind.      It    is 
mainly  intended  as   an   advanced  text-book   in   en- 
gineering colleges. 

Gasoline  and  Kerosene  Carburetors.  By  Victor  W. 
Page.  206  pages,  5  by  7%  inches;  89  illus- 
trations. Published  by  the  Norman  W.  Hen- 
ley Publishing  Co.,  2  West  45th  St.,  New 
York  City.  Price,  $1.50. 
This  book  is  intended  to  provide  a  simple 
comprehensive  treatise  for  practical  men  on  the 
construction,  installation,  and  adjustment  of  gas- 
oline and  kerosene  carburetors,  explaining  the 
principles  pertaining  to  carburetors  for  all  types 
of  internal  combustion  engines  that  operate  on 
liquid  fuels.  The  subject  matter  has  been  pre- 
sented in  a  non-technical  manner,  no  attempt 
having  been  made  to  consider  it  from  the  view- 
point of  either  the  engineer  or  the  scientist,  but 
rather  to  adapt  it  to  the  average  mechanic, 
repairman,  and  motorist.  The  book  is  divided 
into  seven  chapters  as  follows:  Liquid  Fuel 
Suitable  for  Power;  Liquid  Fuel  Supply  Methods; 
Carburetor  Action  and  Construction;  Modern  Gas- 
oline Carburetors;  Kerosene  Carburetors;  Manifolds 
and  Carburetor  Installation;  and  Carburetor  Faults, 
Location  and  Remedies.  The  treatment  of  the 
construction  of  kerosene  carburetors  of  various 
types  is  quite  complete,  and  in  view  of  the 
present  possibilities  of  using  kerosene  as  a  fuel, 
especially  in  agricultural  internal  combustion 
engines,  this  part  of  the  book  should  prove  of 
considerable  interest  and  value. 

Storing.  By  H.  B.  Twyford.  200  pages,  6  by  9 
inches;  96  illustrations.  Published  by  D.  Van 
Nostrand  Co.,  25  Park  Place,  New  York  City. 
Price,  $3.50. 
This  book  covers  the  economical  aspect  and 
proper  methods  used  in  storing,  it  being  recog- 
nized that  some  of  the  greatest  problems  facing 
large  businesses  relate  to  the  storing  of  raw  ma- 
terials and  manufactured  articles  of  every  kind. 
The  book  points  out  that  storekeeping  is  a  func- 
tion of  the  management  which  is  often  neglected, 
although  it  is  as  important  a  function  as  that  of 
actual  manufacturing,  because  everything  held 
in  storage  is  a  form  of  wealth,  otherwise  there 
would  be  no  logical  reason  for  storing  it.  It  is 
further  pointed  out  that  the  material  should  be 
so  stored  that  it  is  easily  accessible,  that  it  does 
not  deteriorate,  and  that  it  is  not  lost.  The  work 
•  is  divided  into  twelve  chapters  headed  as  fol- 
lows: General  Considerations;  Economic  Questions 
Connected  with  Storing;  Economic  Questions  Con- 
nected with  Storing,  Continued;  Specifications, 
Definitions,  and  Standardization;  Location  and 
Equipment  of  Store-room;  Appliances  for  Use  in 
the  Store-room;  Manual  Operations;  Clerical 
Work — Inventories;  The  Stores  Department;  Re- 
ceiving Material;  Inspecting  and  Placing  Mate- 
rial In  Store-room;  and  Deliveries  from  Store- 
room. There  are  numerous  charts  and  forms 
throughout  the  work,  as  well  as  halftone  Illustra- 
tions showing  methods  of  storing  and  of  convey- 
ing goods  to  and  from  store-rooms.  Storing  equip- 
ment is  also  thoroughly  dealt  with,  and  the  book 
should  be  of  value  to  every  manufacturing  con- 
cern of  such  a  size  that  the  storing  problem  re- 
quires proper  attention  by  the  management. 


NEW  CATALOGUES  AND 
CIRCULARS 


Unity  Mfg.  Co.,  Cleveland,  Ohio  Circular  giv- 
ing   sizes    and    prhi'S   of    the    "E  Z  Set"    boring    tool. 

Buckeye  Machine  Co.,  Lima,  Ohio.  Catalogue  of 
Hockey  Barrett  Oil  engines  for  operating  on 
low  grade    fuel    oil. 

Aluminum  Casting!  Co.,  Cleveland,  Ohio.  Clr- 
CUlar  relating  to  "Lynux"  bronzes  used  for  bear- 
ings  and    bushings. 

Lohmann  Machine  Co.,  008  S.  Broadway,  St 
Loull,  Mo.  Circular  illustrating  and  describing  a 
taper  attachment   for   use   on   Lehmann   lathes. 

Hart-Parr  Co.,  Charles  City,  Iowa.  Instruction 
book  and  repair  price  list,  covering  the  new  Hart- 
Purr  oil-cooled  gas  tractor  for  generul  farm  work. 

Blanchard  Machine  Co.,  64  State  St.,  Cambridge, 
Mass.  Circular  illustrating  and  describing  the 
Blanchard  No.  10  high-power  vertical  surface 
grinder. 

National  Tube  Co.,  Frick  Bldg.,  Pittsburg, 
Pa.  Circulars  entitled  "The  Answer"  and  "The 
Chief  Consideration,"  advertising  National  pipe 
and   tubing. 

Simonds  Mfg.  Co.,  Fitehburg,  Mass.  Calendar 
for  1919,  each  sheet  of  which  contains  the  cal- 
endar for  three  months  and  a  view  of  Simonds 
saw   steel   products. 

Sanitary  Appliance  Co.,  39  Cortlandt  St.,  New 
York  City.  Circulars  advertising  automatic  ex- 
tension reel  for  electric  lamps,  and  the  Barr 
adjustable   window   ventilator   and   draft   deflector. 

Davis  &  Thompson,  803  Security  Bldg.,  Mil- 
waukee, Wis.  Bulletin  25,  containing  illustra- 
tions and  descriptive  matter  of  the  Davis  duplex 
milling  machine,  which  is  known  as  the  "Rapid 
No.   3." 

Smith-Serrell  Co.,  Inc.,  144  Cedar  St.,  New 
York  City.  Bulletin  102,  giving  sizes  and  list 
prices,  of  "Pintite"  rigid  couplings  for  lineshaft- 
ing,  which  can  be  quickly  installed  by  means  of  a 
hammer. 

Kelly  Reamer  Co.,  Cleveland,  Ohio.  Catalogue 
J,  of  Kelly  floating  reamers  and  production  tools 
with  adjustable  and  replaceable  high-speed  steel 
blades  for  machining  steel,  Iron,  bronze,  or 
aluminum. 

Link-Belt  Co.,  Chicago,  111.  Book  833,  entitled 
"Link-Belt  Equipment  for  the  Handling  and 
Preparation  of  Coal  at  the  Mine,"  illustrating 
coal  tipples,  conveyors,  washeries,  and  other  Link- 
Belt  equipment  for  use  in  mines. 

National  Machinery  Co.,  Tiffin,  Ohio.  National 
Forging  Machine  Talk  No.  33,  treating  of  the  slid- 
ing die  in  the  forging  machine,  and  its  use.  The 
feature  of  slide  alignment  has  been  given  special 
attention  in  the  National  heavy-pattern  forging 
machine. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa. 
Catalogue  illustrating  the  forge  department  of 
this  concern  and  its  products,  among  which  are 
airplane  forgings,  automobile  truck  and  tractor 
forgings,  gear  blanks,  general  forgings  and  mis- 
cellaneous forgings. 

Gustavo  Lidseen,  224-230  N.  Desplalnes  St., 
Chicago,  111.  Circular  descriptive  of  a  new  type 
of  positive  force-feed  oil-can  in  which  the  oil 
is  forced  out  of  the  can  by  operating  a  trigger, 
instead  of  pressing  a  spring  bottom,  as  in  the 
ordinary   type  of  oil-can. 

Walter  A.  Zelnicker  Supply  Co.,  325  Locust  St., 
St.  Louis,  Mo.  Bulletin  250,  giving  data  on  new 
and  second-hand  rails,  locomotives,  cars,  cranes, 
shovels,  pipe,  machinery,  tanks,  power  plant 
equipment,  machine  tools,  wire  rope,  hoists,  con- 
tractors' equipment,  etc.,  carried  by  this  com- 
pany. 

Electric  Controller  &  Mfg.  Co.,  Cleveland,  Ohio. 
Circular  describing  the  E.  C.  &  M.  automatic 
compensator,  which  is  used  to  start  squirrel  cage 
induction  motors  by  first  applying  a  reduced  volt- 
age to  the  motor  and  then  automatically  connect- 
ing the  motor  to  the  line  when  it  has  reached 
the  right  speed. 

Coats  Machine  Tool  Co.,  Inc.,  30*  Church  St., 
New  York  City.  Bulletin  entitled  "The  Prestom- 
eter  for  Tool-room  and  Production  Inspection," 
describing  the  "Prestometer,"  a  fluid  gage  for 
measuring  the  accuracy  of  work.  A  large  number 
of  illustrations  show  the  "Prestometer"  testing 
a   variety  of  work. 

Advance  Tool  Co.,  Cincinnati,  Ohio,  is  issuing 
a  monthly  stock  list.  The  January  number  gives 
dimensions  and  other  data  for  counterbores,  key- 
seat  cutters,  T-slot  cutters,  side  milling  cutters, 
end-mills,  angular  cutters,  hollow-mills,  gages, 
mandrels,  reamers,  steel  sleeves,  collets,  collet 
chucks,   and  keyseat  chucks. 

Philadelphia  Gear  Works,  1120-1128  Vine  St., 
Philadelphia,  Pa.  Catalogue  and  price  list  of 
gears  and  sprockets,  Illustrating  and  describing 
the  different  types  of  gearing  cut  by  the  com- 
pany, giving  stock  lists  of  gears  and  sprockets, 
and  including  other  information  that  may  be  use- 
ful to  gear  users  and  buyers. 

Hilliard  Clutch  &  Machinery  Co.,  Elmira,  N.  Y. 
Circular  describing  and  illustrating  the  construc- 
tion of  the  Hilliard  multiple  disk  truck  and  tractor 
clutches,  a  new  design  of  heavy-duty  clutches  for 
use  with  motors  rated  from  80  to  200  horsepower 
at  1000  revolution  per  minute.  It  is  claimed  that 
these  clutches  will  meet  the  most  severe  demands 
of  heavy  trucks,  tractors  and  gasoline  locomo- 
tives. 
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LELAND-G1FF0RD  Sensitive  Controlled  Power  Feed 


The  Sensitive  Controlled  Power  Feed  can  be 
applied  to  all  Leland-GifFord  Sensitive  Ball 
Bearing  Drilling  Machines  and  is  .made  possible 
by  the  use  of  our  Talented  Power  Feed  Clutch 
construction.  Three  changes  of  feeds  are  pro- 
vided, giving  .001",  .0025",  and  .005"  per  revolu- 
tion of  the  spindle,  this  change  being  accom- 
plished by  three-step  round  belt  sheave. 

Simplicity  of  operation  and  sensitiveness  of 
control  are  the  fundamental  principles  incorpo- 
rated in  this  Patented  Power  Feed  design.  The 
efficiency  of  this  device  is  further  increased  by 
use  of  ball  bearing  end  thrust  to  worm. 

The  operation  can  be  adjusted  to  a  positive 
power  feed  with  positive  depth  knock-out  and 
automatic  quick  return  of  the  spindle. 

A  Dial  Depth  Gauge  insures  accurate  drilling 
to  depth,  such  Depth  Gauge  being  graduated  in 


fractional  parts  of  an  inch.  Provision  is  made 
for  long  depth  drilling  as  well  as  short,  and  a 
Safety  Stop  is  provided  to  prevent  damage  to 
the  machine  through  carelessness  of  operator  in 
setting  depth  stops.  The  same  movement  that 
feeds  the  drill  to  the  work  engages  the  power 
feed,  and  at  any  time  while  the  power  feed  is 
in  operation,  the  operator  can  raise  or  lower 
the  spindle  by  the  regular  feed  lever  against  the 
power  feed  or  ahead  of  it,  giving  a  simplicity 
or  flexibility  of  control  impossible  with  any 
other  device. 

For  deep  hole  drilling,  especially  in  steel 
where  the  chips  have  to  frequently  be  freed 
from  the  drill,  this  feature  alone  insures  a 
great  saving  of  time  and  reduction  of  broken 
drills,  and  thereby  insures  sensitiveness  other- 
wise impossible. 


*&he  machine  feeds,  the  operato 
controls;  one  motion  approaches, 
returns,  engages  and  disengages 
feed  to  the  spindle;  can  he  applie  " 
to  any  machine  now  in  use. 
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The  open  eye  of  the  open  mind"  needs 
no  glass  to  see  that  the 

PRECISION 

Boring,  Drilling  and  Milling  Machine 


Is  the  nearest  approximation  to  per- 
fection in  the  selection  of  details 
important  in  machine  design. 

These  details  are  given  as  far  as 
possible  in  a  circular  which  we  would 
like  you  to  send  for. 


*> 


LUCAS  MACHINE 
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Sellew  Maohlne  Tool  Co.,  Pawtucket,  H.  I. 
OlrouUr  Illustrating  nml  describing  the  Scllcw 
10-Inch  crank-ahaper,  which  la  n  now  prodm  I  of  the 
company.  Thla  mnchino  la  primarily  a  tool  room 
iniirlilm-.  designed  with  a  view  to  accuracy  In 
performing  lta  work  nml  convenience  of  adjust- 
ment and  operutlon.  The  circular  giTM  I  complete 
description  of  the  machine,  which  1h  ulso  well 
Illustrated   by   halftone  engravings. 

Qreenfleld  Tap  &  Die  Corporation,  Greenfield, 
Maaa.  Catalogue  40,  devoted  to  the  small  toola 
manufactured  by  thl8  company,  which  Include 
tai>H  and  dies,  screw  plates,  nnil  reamers.  The 
catalogue  gives  dimensions  and  price  Uttta  for  the 
various  elaos  of  tool!  BBd  Includes  a  number  of 
useful  tablea  containing  data  on  threads,  tup  drill 
alsea,  etc.  A  pocket  edition  of  this  catalogue 
will  be  supplied  to  Jobbers  and  dealers  for  dis- 
tribution  to   the   trade. 

Barrott-Cravons  Co.,  Transportation  Building. 
Chicago  111.  Catalogue  entitled  "How  to  Save 
Hamulus  Expense  In  Factory,  Warehouse,  and 
Stock-room."  describing  the  Barrett  system  of 
handling  materials  and  pointing  out  the  ^onomlee 
that  can  be  effected  through  lta  use.  The  book 
contains  numerous  Illustrations  showing  Barrett 
llft-trucka  In  uae  In  various  plants.  The  four 
models  in  which  the  Barrett  lift-truck  is  made 
are  Illustrated  and  specification,  are  given  for 
each.  These  trucks  are  built  in  two  capacities, 
for   handling   2000  and   3000   pounds,    respectively. 

Edward  K.  Ladew  Co.,  Inc.,  64  Franklin  St.. 
New  York  City.  Catalogue  treating  of  Ladew 
leather  belting.  The  first  part  of  the  book  con- 
iatns  a  discussion  of  belt  engineering  and  belting 
economics,  taking  up  efficiency  in  belting,  cost  of 
belt  transmission,  and  life  of  leather  belt lng. 
This  general  discussion  is  followed  by  a  complete 
descrinUon  of  the  process  of  making  the  Ladew 
leather  belting,  beginning  with  the  hide  and  car- 
rrine  it  through  the  various  operations  that  are 
nVcessary  to  convert  it  into  finished  belting  The 
book  also  contains  rules  for  users  of  belts,  and 
tables  giving  belt  travel,  horsepower  transmitted, 
and  other  data  relating  to  belting. 


TRADE  NOTES 


Vlotor  Tool  Sc  Supply  Co.,  Detroit,  Mich.,  Is 
buying  drills,  cutters,  etc.,  from  munition  plants 
and  reflnishing  or  salvaging  them. 

Fansteel  Prodnota  Co.,  Ino.,  North  Chicago, 
111  .  has  moved  Its  New  York  office  to  15  Park 
Bow,   Park   Row  Bldg.,   New  York  City. 

McCrosky  Reamer  Co.,  Meadvllle,  Pa.,  has 
changed  its  name  to  McCrosky  Tool  Corporation. 
No  change  has  been  made  In  the  management  or 
personnel. 

Hoefer  Mfg.  Co.,  Freeport.  B.  S..  Til.,  has 
broken  ground  for  an  addition  to  Its  plant.  The 
work  including  the  remodeling  of  the  old  plant, 
Is  being  handled  by  Frank  D.  Chase,  Inc.,  In- 
dustrial engineers,   Chicago,   111. 

Wellman-Seaver-Morgan  Co.,  Cleveland,  Ohio, 
has  opened  an  office  at  415-417  Rialto  Bldg.  San 
Francisco,  Cal.,  in  charge  of  Norman  S.  Ross. 
Business  from  California,  part  of  Nevada,  lower 
California  and  part  of  Oregon  will  be  taken  care 
of  by  Mr.  Ross. 

Peninsular  Machinery  Co.,  machinery  dealer. 
bas  moved  Its  offices  and  wareroom  to  larger 
quarters  at  279-281  E.  Jefferson  Ave..  Detroit, 
Mich.  The  increased  floor  space  will  enable  the 
company  to  carry  a  larger  line  of  machine  tools 
than  It  has  carried  in  the  past. 

W.  F.  Meyers  Gage  Co.,  Bedford,  Ind.,  manu- 
facturer of  special  machines,  precision  instru- 
ments, tools,  dies,  gages,  jigs,  and  fixtures,  has 
opened  an  office  in  the  Dime  Bank  Bldg.,  Detroit, 
Mich.,  which  is  in  charge  of  L.  E.  Simon,  who 
will  cover  the  Michigan  and  Ohio  territory. 

Michigan  Pattern  &  Machine  "Works,  Detroit, 
Mich.,  announces  that  it  has  doubled  the  capacity 
of  Its  plant  to  meet  the  increased  demands  of  the 
automobile  business,  and  that  it  Is  now  in  a 
position  to  handle  anything  in  the  jobbing  line 
such   as  tools,   gages,   and   special   machinery. 

Electric  Furnace  Co.,  Alliance,  Ohio,  has  re- 
cently closed  a  contract  with  the  Standard  Roller 
Bearing  Co..  Philadelphia,  Pa.,  for  a  190-kilowatt 
continuous  automatic  heat-treating  equipment, 
consisting  of  one  150-kilowatt  electric  furnace  for 
hardening,  one  40-kilowatt  electric-heated  oil  draw- 
ing   bath,    and   an   oil   quenching   bath. 

International  Oxygen  Co.  has  removed  Its  gen- 
eral offices  from  115  Broadway,  New  York  City, 
to  the  company's  Waverly  Works  at  796  Freling- 
huysen  Ave.,  Newark.  N.  J.  This  centralization 
of  the  executive,  sales,  and  production  depart- 
ments has  been  made  in  order  to  serve  the  in- 
terests of  the  company's  trade  more  effectively. 
Electrio  Furnace  Co.,  Alliance,  Ohio,  maker  of 
electric  furnaces,  has  just  closed  a  contract  with 
the  Braeburn  Steel  Co.,  Braeburn,  Pa.,  for  a 
large  continuous  recuperative  annealing  furnace, 
for  the  annealing  of  alloy  steel  bars  and  wire. 
The  furnace  has  a  capacity  for  annealing  75  tons 
of  steel  per  day  and  an  electrical  capacity  of 
600  kilowatts. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa.,  has 
recently  completed  a  large  government  contract 
for  airplane  engines,    and   contemplates  using   the 


facilities,  organisation,  and  experience  thus  gained 
In  Ihc  manufacture  of  high-grade  SDfftDM  for 
passenger  car  BBd  I  nick  service.  The  company's 
inw  Ihestory  buildings  are  of  fireproof  construc- 
tion, and  have  ample  capacity  for  quantity  pro- 
duction. 

W.  C.  Duoomb,  Jr.,  Detroit,  Mich.,  distributor 
of  S  K  K  ball  bearing  hangers,  loose  pulleys  and 
friction  clutches,  baiting,  belt  fasteners,  electric 
motors  and  Hand-blasting  machinery,  as  well  as 
a  number  of  other  products,  has  removed  from 
tin'  Kerr  Itldg.,  and  now  occupies  the  entire 
second  floor  of  279-281  K.  Jefferson  Ave.,  Detroit, 
Mich.,  where  both  sales  rooms  and  stock-rooms 
are  located. 

Conlon  Electrio  Washer  Co.,  manufacturer  of 
Western  Electric  washing  machines  and  other 
electric  household  devices  distributed  by  the 
Western  Electric  Co.,  has  broken  ground  at  52nd 
Ave.  and  W.  19th  St.,  Cicero,  111.,  for  the  erec- 
tion of  a  factory,  the  cost  of  which  will  be 
approximately  $250,000.  Frank  D.  Chase,  Inc., 
People's  Gas  Bldg.,  Chicago,  111.,  are  the  engineers 
In  charge  of  the  work. 

Frank  H.  Lee  Co.,  Danbury,  Conn.,  (Machin- 
ery Division)  has  acquired  the  well-known  Walters 
planer,  which  until  recently  has  been  made  at 
Bridgeport,  Conn.  This  makes  another  addition 
to  the  numerous  industries  that  have  recently 
been  brought  to  Danbury,  directly  or  indirectly, 
by  the  Danbury  Industrial  Corporation,  which  is 
a  new  association  formed  by  the  manufacturers 
and  people  of  Danbury  to  further  the  interests  of 
that   town. 

Westinghouse  Eleotrio  &  Mfg.  Co.,  East  Pitts- 
burg, Pa.,  has  moved  its  plant  at  Shadyside, 
Pittsburg,  Pa.,  which  has  been  devoted  to  the 
making  of  electrical  equipment  for  automobiles, 
to  Newark,  N.  J.  Besides  a  number  of  accessories, 
the  company  is  manufacturing  lighting  apparatus, 
an  ignition  system,  a  self-starting  device,  and  a 
generator  and  storage  battery  to  supply  power  for 
the  foregoing.  These  generator  sets,  in  addition 
to  being  used  on  automobiles,  are  also  used  on 
airplanes  and   tractors. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y.,  held  a  con- 
vention of  its  salesmen  in  Buffalo,  December  11 
to  13.  This  was  the  beginning  of  a  series  of 
conventions  which  will  be  held  at  more  or  less 
regular  intervals  for  the  purpose  of  developing  a 
better  understanding  among  the  men.  Among  the 
various  subjects  that  were  discussed  at  the 
convention  were  Cancellations;  Advertising;  Meet- 
ing Competition;  Selling  to  Engineers,  Architects, 
etc.;  Air  Washers;  Humidity  Controls;  and  various 
other  matters  of  interest. 

Wheelock,  Lovejoy  &  Co.  announce  that  their 
business  has  been  taken  over  by  Wheelock,  Love- 
joy  &  Co.,  Inc.,  of  Cambridge,  Mass.  The  of- 
ficers are  as  follows:  President,  Harry  F.  Stimp- 
son;  vice-president,  A.  Oram  Fulton;  treasurer, 
Frederick  B.  Lovejoy.  The  sales  agency  agree- 
ment heretofore  existing  with  the  Firth-Sterling 
Steel  Co.,  terminated  in  December,  and  Wheelock, 
Lovejoy  &  Co.,  Inc.,  has  been  appointed  by  the 
Ludlum  Steel  Co.  of  Watervliet,  N.  Y.,  as  its 
general  sales  agent  for  the  New  England  states. 
Vanadium-Alloys  Steel  Co.,  Pittsburg,  Pa., 
manufacturer  of  high-speed  and  alloy  tool  steels, 
has  leased  offices  and  warerooms  at  566-568  W. 
Randolph  St.,  Chicago,  111.  The  company  will 
carry  in  its  new  warerooms  a  large  stock  of  "Red 
Cut  Superior"  high-speed  steel  in  all  the  stand- 
ard sizes  and  shapes  of  bar  stock,  as  well  as 
treated  bits  for  tool-holders.  The  increased 
facilities  will  enable  the  company  to  carry  a  much 
larger  stock  than  formerly  with  which  to  serve 
its  customers  in  Chicago  and  the  surrounding  ter- 
ritory. 

Walworth  Mfg.  Co.,  Boston,  Mass.,  has  recently 
purchased  the  business  of  Hunter  &  Dickson  Co., 
241-247  Arch  St.,  Philadelphia,  Pa.,  and  will 
operate  it  as  one  of  the  branches  of  the  company. 
The  purchase  of  the  Kewanee  Works  of  the  Na- 
tional Tube  Co.  In  1917  by  the  Walworth  Mfg. 
Co.  so  increased  Its  production  of  valves  and  fit- 
tings for  steam,  water,  and  gas  work,  that  the 
company  is  well  prepared  to  take  care  of  the 
growing  trade  that  will  come  with  the  rapid 
expansion  of  post-war  activities  in  the  Philadel- 
phia section. 

Onondaga  Steel  Co.,  Inc.,  Syracuse,  N.  Y.,  con- 
server  of  high-speed  steel  scrap,  has  recently  pur- 
chased twelve  acres  of  land  at  Eastwood  on  the 
outskirts  of  Syracuse  for  the  purpose  of  expand- 
ing its  plant.  The  new  location  has  excellent 
shipping  facilities.  A  rolling  mill  and  hammer 
shop  are  in  operation  and  a  melting  shop  is  fin- 
ished, melting  furnaces  now  being  rapidly  in- 
stalled. Several  additional  buildings  are  planned 
for  the  near  future,  and  it  is  expected  that  the 
entire  plant  will  be  removed  from  its  original 
location  in  Syracuse  by  early  spring. 

American  Pipe  Bending  Machine  Co.,  39  Pearl 
St.,  Boston,  Mass.,  is  about  to  open  pipe  bending 
plants  in  all  the  large  cities  throughout  the 
country.  The  first  plant  is  practically  ready  for 
operation  at  Lowell,  Mass.  "Wonder"  pipe 
benders,  manufactured  by  this  company,  will  be 
used  in  all  the  plants.  The  company  will  make 
a  specialty  of  furnishing  bent  pipe,  and  will 
make  delivery  of  small  orders  at  forty-eight 
hours'  notice.  Each  plant  will  have  facilities  for 
turning  out  from  1000  to  3000  bends  per  day. 
The  company  is  about  to  be  reorganized  with  a 
capital  of  $1,000,000  to  carry  on  this  business. 


Weitinghouie  Eleotrio  &  Mfg.  Co.,  East  Pltte- 
burgi  Pa.  i  announces  that  the  Westlnghouaa 
Workl  at  Daalngton,  .South  Philadelphia,  Pa., 
which  are  now  making  only  ship  propulsion  ma- 
chinery, contemplate  bringing  to  Easlngton  all  of 
the  turbine  and  electric  generator  construction 
work  that  Is  now  handled  at  East  Pittsburg. 
Before  this  work  can  be  accommodated,  however, 
several  new  buildings,  Including  an  office  build- 
ing and  a  shop  for  making  turbine  blades,  aa  well 
as  an  electric  generator  shop  must  be  built.  It 
Is  believed  that  this  new  construction  will  begin 
this  spring.  Later,  It  la  planned  to  build  electric 
locomotives  at  this  plant  In  cooperation  with  the 
Baldwin   Locomotive  Works. 

New  Proceas  Gear  Corporation,  Syracuse,  N.  Y., 
lias  been  purchased  outright  by  John  N.  Willys, 
who  has  taken  over  all  of  the  $3,000,000  capital 
stock  of  the  concern.  No  change  la  contemplated 
In  the  nature  of  the  product,  although  It  la  ex- 
pected that  material  expansions  In  the  old  field 
will  result.  It  Is  the  Intention  of  the  company 
to  solicit  gear  business  of  all  kinds,  particularly 
in  as  far  as  the  manufacture  of  gears  relates  to 
differentials  and  transmissions  for  the  automobile 
trade.  Thomas  W.  Meachem  and  other  membera 
of  the  Meachem  family  connected  with  the  cor- 
poration have  retired.  No  change  of  active  man- 
agement will  be  made,  immediate  control  of  tba 
enterprise  being  in   the  bands  of  J.   Allen  Smith. 

Tool  Manufacturers'  Association,  Dayton,  Ohio, 
has  been  incorporated  under  the  laws  of  the  state 
of  Ohio  with  a  charter  membership  of  thirty  manu- 
facturers. The  following  officers  were  elected: 
O.  Garrison  of  the  Garrison  Machine  Works,  pres- 
ident; J.  S.  Kepler  of  the  Automatic  Machine 
Co.,  vice-president;  E.  F.  Moore  of  the  Moore- 
Eastwood  Mfg.  Co.,  treasurer.  These  officers,  to- 
gether with  W.  H.  McBarron  of  the  McBarron- 
Mitchell  Tool  &  Mfg.  Co.  and  Lee  A.  Jonea  of 
the  Vulcan  Tool  Co.  constitute  the  Board  of  Di- 
rectors. Charles  W.  Saffell  bas  been  employed 
as  secretary  of  the  association,  and  will  maintain 
an  office  at  1200  U.  B.  Bldg.  The  purpose  of  the 
association  is  to  maintain  the  present  standard 
of  efficiency  of  the  industry  in  Dayton  and  to  In- 
form the  trade  of  the  large  resources  that  are 
available  In  the  tool  industry  In  that  city. 

Consolidated  Steel  Corporation,  City  Investing 
Bldg.,  New  York  City,  an  organization  formed  by 
the  independent  steel  manufacturers  to  handle 
their  export  trade,  has  been  incorporated  in  the 
state  of  Delaware  with  a  capital  of  $10,000,000. 
The  organization  will  be  the  exclusive  agency  for 
exporting  the  merchant  iron  and  steel  products  of 
the  following  companies:  Bethlehem  Steel  Co., 
Brier  Hill  Steel  Co.,  Cambria  Steel  Co.,  Lacka- 
wanna Steel  Co.,  Republic  Iron  &  Steel  Co., 
Sharon  Steel  Hoop  Co.,  the  Trumbull  Steel  Co., 
Whitaker-Glessner  Co.,  and  the  Youngstown  Sheet 
&  Tube  Co.  The  president  of  the  organization  la 
E.  A.  S.  Clarke,  formerly  president  of  the  Lacka- 
wanna Steel  Co. ;  the  vice-president  is  H.  H. 
Barbour;  secretary  and  comptroller,  L.  W.  Hessel- 
man;  and  treasurer,  A.  Van  Winkle.  Foreign 
offices  are  to  be  opened  and  representatives  ap- 
pointed to  cover  every  part  of  the  world  where 
American   iron   and   steel   products  are   usable. 

American  Bosch  Magneto  Corporation,  223-225 
W.  46th  St.,  New  York  City,  successor  to  the 
Bosch  Magneto  Co.,  announces  that  the  former 
German-owned  concern  is  now  a  100  per  cent 
American  organization,  the  Alien  Property  Cua- 
todlan  of  the  United  States  having,  on  December 
7,  1918,  sold  the  entire  property  holdings,  assets, 
and  patent  rights  of  the  old  company  to  the 
American  Bosch  Magneto  Corporation.  The  offi- 
cers of  the  new  company  are  A.  T.  Murray,  pres- 
ident; George  A.  MacDonald,  vice-president  and 
treasurer;  A.  H.  D.  Altree  and  Leon  W.  Rosen- 
thal, vice-presidents;  and  J.  A.  MacMartin,  sec- 
retary and  assistant  treasurer.  The  new  corpo- 
ration has  taken  over  the  great  Bosch  works  at 
Springfield,  Mass.,  comprising  250,000  square  feet 
in  buildings  and  having  1500  employes;  the  com- 
plete service  and  selling  system  throughout  the 
United  States;  and  the  entire  ownership  of  all 
the  United  States  and  foreign  patents  and  trade- 
marks under  which  the  old  company  operated. 
It  is  planned  to  greatly  extend  the  scope  of 
manufacture  in  the  field  of  the  automotive  indus- 
tries. 

National  Sales  Engineering  Corporation,  Detroit, 
Mich.,  has  been  organized  for  the  purpose  of  sell- 
ing and  distributing  production  tools  to  the  metal- 
working  industries  in  the  Michigan,  Ohio,  and 
Indiana  territory.  The  company  has  been  ap- 
pointed exclusive  sales  representative  for  Michigan 
for  the  Kelly  Reamer  Co.,  manufacturer  of  ad- 
justable reamers  and  boring-bars,  and  for  the 
Buhr-Buiwltt  Co.,  distributor  of  air  equipment. 
The  National  Sales  Engineering  Corporation  la 
also  distributor  for  the  product  known  as  the 
"Universal"  drill  jig,  which  Is  a  jig  that  can  be 
used  for  all  styles  of  drilling,  and  will  handle  the 
McCrosky  Reamer  Co.'s  lines  and  the  products 
of  the  Nelson-Blanck  Mfg.  Co.  E.  E.  Minard, 
president  and  general  manager,  has  been  asso- 
ciated with  several  large  concerns  throughout  the 
Middle  West  in  an  engineering  capacity,  and  has 
had  considerable  experience  in  the  sale  of  pro- 
duction tools  in  this  territory;  C.  H.  Eckhard, 
vice-president,  is  known  in  the  Buffalo  territory 
as  an  expert  on  air  equipment;  and  T.  J.  Fraser, 
secretary  and  treasurer,  has  been  associated  with 
the   small   tool   industry   for   several   years. 
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General  Practice  of  the  Tacony  Ordnance  Corporation  in  the  Production  of  Ingots 
and  Forgings  for  155-  and  240-Millimeter  Guns 

BY  FRANKLIN  D.  JONES 


N  a  plant  making  large  guns,  the  different  pro- 
cesses employed — from  the  production  of  the 
steel  and  the  forging  of  the  ingot  to  the  final 
operation  in  the  machine  shop — must  conform 
to  standards  which  are  unusually  high,  because 
the  work  which  the  completed  gun  does  is  of  such  an  intense 
nature  and  so  much  may  de- 
pend upon  it  that  the  highest 
qualities  in  materials  and 
workmanship  are  essential. 
The  real  work  of  gun  mak- 
ing begins  in  the  steel  plant, 
and  the  quality  of  the  finished 
product  depends  largely  upon 
the  metallurgist  and ,steel 
maker  in  producing  and  re- 
producing steel  having  chem- 
ical and  physical  qualities 
which  previous  experience 
and  tests  have  proved  to  be 
correct  for  whatever  class  of 
ordnance  is  under  construc- 
tion. The  success  of  the 
Tacony  Ordnance  Corpora- 
tion, Tacony,  Philadelphia, 
Pa.,  in  the  manufacture  of 
tubes,  jackets,  and  hoops  for 
heavy  field  guns  and  how- 
itzers, is  based  primarily 
upon  the  attention  which  has 
been  given  to  the  steel  mak- 
ing end  of  the  work,  although 
the  mechanical  processes  for 
transforming  the  ingots  into 
the  proper  shape  conform  to 
modern  practice  and  are 
based   on  certain  well   estab- 


Fig.    1.     Pouring 


lished  principles,  so  that  the  good  qualities  in  the  steel  ingot 
are  retained  and  the  finished  forgings  have  the  required 
physical  characteristics.  The  steel  in  the  ingot,  however, 
is  of  the  greatest  importance,  and  it  must  be  of  the  right 
quality  if  the  finished  tube,  jacket,  or  other  part  is  to  be 
satisfactory;  if  the  steel  is  of  poor  quality  this  may  be  im- 
proved  but  not  completely  cor- 
rected by  the  other  mechanical 
or   heat-treating  processes. 

At  the  Tacony  Ordnance 
Corporation  the  work  is 
chiefly  on  tubes,  jackets,  and 
hoops  for  the  155-millimeter 
field  guns  and  the  240jmilli- 
meter  hcwitzers  for  the  United 
States  Army.  It  might  be 
well  to  explain  that  the  tube 
is  the  inner  part  of  a  built- 
up  gun,  and  forms  the  rifled 
bore  as  well  as  the  seat  for 
the  projectile  and  the  powder 
chamber.  The  jacket  sur- 
rounds the  rear  or  breech 
end  of  the  tube  and  extends 
forward  a  distance  equal  to 
less  than  one-half  the  length 
of  a  gun.  The  jacket  also 
extends  far  enough  beyond 
the  rear  end  of  the  tube  to 
form  a  seat  for  the  breech- 
block so  that  the  extremely 
high  pressures  developed  in 
the  powder  chamber  are 
transmitted  directly  to  the 
jacket  instead  of  to  the  tube. 
The  hoops  surround  the  tube 
the  ingots  ahead  of  the  jacket. 
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T  h  e   production 

<>f  these  parts  be* 
gius    in    the    open 

hearth      l '  u  r  n  a  i  e 

Wlll'lf     thf     steel     is 

made,  and  the  pro 
cesses  thai  follow 
Include  forging  the 

ingots,  heat  treat- 
ing, machining,  and 

testing.  The  prob- 
lems encountered  in 
this  work  arc  made 
more  complex,  both 
from  the  metallur- 
gical and  mechan- 
ical viewpoints,  be- 
cause of  the  size 
of  the  ingots  and 
the  forgings  re- 
quired. These  large 
ingots  are  more 
difficult  to  produce 
than  smaller  ones,  and  the  different  mechanical  processes 
and  appliances  by  means  of  which  they  are  shaped  to  the 
required  form  involve  the  use  of  ponderous  and  powerful 
machinery  as  well  as  methods  especially  adapted  to  such 
heavy  work. 

Kind  ol  Steel  Used 


Fig.   2.     One  of  the  Oil-fired  Furnaces  in  which  Ingots  are  heated  preparatory  to  forging 


The  open-hearth  furnace  is  now  used  principally  for  mak- 
ing gun  steel  in  preference  to  the  original  crucible  process, 
which  also  applies  to  ordnance  steel  in  general,  although 
recently  the  electric  furnace  has  been  employed  to  some  ex- 
tent for  this  work.  Plain  carbon  gun  steel  has  a  rather  low 
carbon  content  of  about  0.5  per  cent  or  less.  Alloy  steels 
are  used  extensive- 
ly at  the  present 
time  for  the  vari- 
ous classes  of  ord- 
nance work.  The 
forgings  referred  to 
in  this  article  are 
made  of  nickel 
steel  containing  ap- 
proximately 3  per 
cent  nickel,  0.40 
per  cent  carbon, 
and  0.60  per  cent 
manganese,  with  a 
phosphorus  and 
sulphur  content 
less  than  0.05  per 
cent.  This  steel  is 
made  in  an  open- 
hearth  furnace  hav- 
ing an  acid  bottom, 
and  the  raw  mate- 
rials must  be  care- 
fully selected  to 
produce  pure  steel 
having  the  neces- 
sary mechanical 
and  physical  char- 
acteristics. The  fur- 
naces are  of  40- 
ton  capacity  and 
are  oil-fired.  While 
much  depends  upon 
the  operation  of 
these  furnaces,  this 
part  of  the  work 
will  not  be  con- 
sidered    since    this  FiS-  3<     Forging  an  Ingot  under  a  2000-ton  Hydraulic  Press 


article  is  to  be 
confined  to  the 
in  u  r  <•  general  fea- 
tures of  the  manu- 
facturing   practice. 

Pouring  the  InROts 
After  steel  of  the 
right  kind  and 
quality  has  been 
produced  in  the 
open-hearth  fur- 
nace, the  next  step 
in  the  manufacture 
of  gun  forgings  is 
the  casting  of  the 
ingots  by  pouring 
molten  steel  into  a 
suitable  mold.  The 
exact  method  of 
pouring  the  ingots 
and  the  form  of 
ingot  mold  used  is 
considered  a  very  important  part  of  the  work.  The  heading 
illustration  shows  a  row  of  these  ingot  molds  and  illustrates 
the  method  of  pouring.  The  large  ladle,  suspended  above 
one  of  the  molds  by  a  crane,  is  first  filled  with  molten  steel 
from  one  of  the  open-hearth  furnaces.  This  ladle  holds  forty 
''tons  of  steel,  and  the  pouring  is  done  through  a  hole  in  the 
bottom  of  the  ladle.  The  mold  itself  is  formed  of  a  heavy 
iron  casting,  and  at  one  side  there  is  a  vertical  runner  which 
connects  with  the  mold  at  the  bottom  and  extends  up  above 
the  highest  part.  On  the  top  of  the  main  body  there  is  a 
relatively  thin  flask  which  forms  an  extension  of  the  mold 
and  is  of  smaller  size.  This  flask  and  the  vertical  runner 
are  lined  with  refractory  brick,  but  the  main  body  of  the 

mold  comes  into 
direct  contact  with 
the  molten  steel. 

When  pouring  an 
ingot,  the  metal  is 
poured  into  the 
vertical  runner  and 
flows  up  into  the 
main  part  of  the 
mold  through  an 
opening  in  the  bot- 
tom. As  the  runner 
is  kept  full  of 
metal  by  the  con- 
stant flow  from  the 
ladle,  the  level  in 
the  ingot  mold 
gradually  rises. 
When  the  main 
part  of  ,the  mold 
has  been  filled,  the 
ladle  is  moved  over 
to  the  position 
shown  in  Fig.  1, 
and  the  hot  metal 
is  slowly  poured 
directly  into  the 
top  of  the  mold. 
The  object  of  this 
shift  in  the  pour- 
ing position  is  to 
prevent  the  forma- 
tion of  a  cavity  or 
"pipe"  at  the  upper 
end  of  the  ingot 
such  as  would  oc- 
cur if  the  top  were 
not  fed  by  this  body 
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Fig.  4.     Ingot  after  being  partially  drawn  out  to  form  Tube  of 
240-millimeter  Howitzer 

of  hot  metal  which  is  introduced  after  the  ingot  proper  has 
been  bottom-poured.  As  is  well  known,  the  formation  of 
the  pipe  in  the  center  of  an  ingot  is  due  to  the  fact  that  the 
metal  in  contact  with  the  mold  first  cools  and  solidifies,  and 
the  contraction  which  naturally  follows  causes  the  metal  to 
be  drawn  away  from  the  center  of  the  ingot.  After  the  ladle 
is  shifted  directly  over  the  mold  the  pouring  is  done  quite 
slowly  at  first  so  that  the  top  of  the  ingot  is  supplied  with 
hot  metal  directly  from  the  ladle  during  the  period  in  which 
a  pipe  might  form.  After  this  upper  flask  has  been  filled, 
thus  forming  the  sink-head  or  tong-hold,  a  heavy  steel  eye 
is  partly  submerged  into  the  molten  metal  and  is  held  there 
until  the  metal  has  cooled  enough  to  hold  it  in  position. 
This  eye  provides  a  hold  for  the  crane  hook. 

Why  Ingrots  are  Bottom-poured 

While  all  metallurgists  and  steel  makers  do  not  agree  that 
bottom-poured  ingots  possess  the  superior  qualities  which 
others  claim  for  them,  the  principal  advantages  from  this 
method  of  pouring  are  as  follows:  In  the  first  place  the  metal 
flows  up  into  the  mold  very  quietly  and  without  any  splash- 


Fig.    5.     Rough-turning    Operation   on   Hoop   Forgings    for   240-millimeter 
Howitzer 

ing  such  as  occurs  when  pouring  from  the  top  and  especially 
when  first  beginning  to  pour  into  the  bottom  of  the  mold. 
This  splashing  action  which  accompanies  top-pouring  results 
in  a  poor  surface  condition  of  the  ingot.  It  is  also  claimed 
that  when  pouring  from  the  bottom  there  is  less  tendency 
to  entrap  dirt  or  foreign  matter  in  the  ingot,  as  this  is 
carried  outward  to  the  surface  of  the  mold  when  the  metal 
flows  up  through  the  opening  in  the  center.  Still  another 
advantage  claimed  for  the  bottom  method  of  pouring  is  that 
there  is  practically  no  oxidizing  action  of  the  air  upon  the 
stream  of  metal  which  flows  from  the  ladle.  The  distance 
between  the*  bottom  of  the  ladle  and  the  top  of  the  runner 
is  only  a  few  inches,  so  that  there  is  no  time  for  oxidizing 
action  to  occur,  which  is  not  the  case  when  the  metal  is 
poured  from  the  top  and  there  is  a  long  stream  extending 
from  the  ladle  to  the  level  of  the  metal  in  the  ingot.  Some 
metallurgists  contend  that  the  advantages  which  might  ac- 
crue from  bottom-pouring  are  partially,  if  not  entirely,  off- 
set by  a  slagging  off  of  the  refractory  lining  in  the  runner. 
While  this  would  be  injurious,  the  contention  is  that  such 
slagging  action  can  be  reduced  until  it  is  negligible. 


Fig.   6.     Boring   a  Hole  through  the  Center  of  a  Large   Hoop   Forging 
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simp.'  .>f  th.>  luk'ot.s  and 

An'u  u*  Compared 

with  ForsrtBgi 

TIk  ie  i  n  go  t  s  arc 
not  round,  bul  prao 
tically  of  octagonal 
i  o  r  in,  although  the 
eight  rides  are  Con- 
or tinted  instead 
Of  being  Bat.  Here  is 
another  feature  eon 
cernlng  W  1»  i  C  h  opin- 
ions differ,  the  Ingots 
in  some  other  plants 
preferably  being  made 
with  flat  sides.  The 
reason  for  the  fluted 
form  is  to  avoid  the 
checks  or  cracks  in 
the  ingots  at  the 
corners.  By  making 
the  sides  concave  the 
practical  effect  is  to 
add  metal  at  the  cor- 
ners,   and   reinforce 


Fig.   7.     Detail  View  of  Cutter-head  which  bores  a  9-inch  Hole  from  the  Solid 


Of  800  or  900  di 
F.  It  is  then  taken  to 
the  forging  depart- 
ment and  placed  In  a 
furnace,  where  it  is 
heated  preparatory  to 
the  forging  operation. 
There  are  a  number 
of  these  furnaces  in 
the  forging  depart- 
ment. Some  of  them 
are  designed  to  hold 
a  single  ingot,  and 
others  are  of  duplex 
form,  two  ingots  be- 
ing heated  simulta- 
neously. A  furnace  of 
the  single  type  is 
shown  in  Fig.  2.  The 
ingot  is  in  a  horizon- 
tal position,  and  the 
tong-hold  projects 
outside.  In  this  par- 
ticular illustration,  a 
large  sleeve  or  chuck 


them  against  the  severe  shrinkage  strains  set  up  as  the  out- 
side of  the  ingot  cools  and  solidifies  while  the  interior  is 
still  molten  or  in  a  soft  plastic  state. 

The  size  of  the  ingot  or  the  area  of  its  cross-section  must 
be  about  twice  the  area  of  the  finished  forging,  though  for- 
merly a  larger  ratio  was  required.  Since  the  difficulty  of 
making  a  perfect  ingot  increases  with  the  size,  it  is  believed 
that  the  ratio  of  the  ingot  area  to  the  forging  area  should 
not  be  too  large.  Moreover,  the  less  an  ingot  is  elongated 
in  forging,  the  better  will  be  the  physical  tests  on  pieces  cut 
transversely  from  the  forging;  and  since  transverse  tests 
are  required  in  the  case  of  gun  forgings,  this  is  another 
reason  why  the  area  of  the  ingot  should  not  be  too  large  in 
proportion  to  the  area  of  the  finished  forging.  In  casting 
these  ingots,  an  allowance  is  always  made  for  cropping  a 
certain  amount  from  the  ends.  The  sink-head  or  tong-hold 
previously  referred  to,  is  entirely  removed  and  also  a  part 
of  the  ingot  body. 

Heating  the  Ing-ot  for  Forgringr 

The  ingot,  after  being  poured,  is  allowed  to  stand  for 
about  six  hours,   or   until   it  cools   down  to   a  temperature 


has  been  placed  over  the  tong-hold,  and  extending  beyond 
this  sleeve  there  is  a  heavy  bar  known  as  the  "porter  bar," 
which  serves  to  counterbalance  the  weight  of  the  ingot  when 
suspended  from  the  crane.  The  chuck  is  secured  to  the 
tong-hold  by  large  set-screws  which  may  be  seen  in  the  il- 
lustration. The  chuck  and  porter  bar  have  been  attached  to 
this  particular  ingot  because  it  is  nearly  ready  for  forging. 
This  is  an  oil-fired  furnace,  and  it  has  a  vertical  sliding  door 
in  front  which  is  operated  by  a  hydraulic  hoisting  device. 
The  space  around  the  ingot  being  heated  between  the  bottom 
of  the  door  and  the  floor  of  the  furnace  is  filled  with  bricks 
and  fireclay. 

It  is  essential  to  heat  the  ingots  uniformly  and  avoid  heat- 
ing the  outer  section  faster  than  the  metal  at  the  interior, 
because  the  ingots  have  internal  strains  due  to  the  cooling 
in  the  mold,  and  cracks  may  develop  if  there  is  unequal 
expansion  caused  by  a  lack  of  uniform  heating  in  the  forging 
department.  The  ingots  should  be  heated  to  a  temperature 
of  about  2100  degrees  F.  and  they  should  be  allowed  to  re- 
main in  the  furnace  or  "soak"  until  the  temperature  is  uni- 
form throughout.  The  time  required  depends  upon  the  size  of 
the  ingot  and  may  be  from  twenty  to  thirty  hours  or  more. 


Fig.   8. 


Planer  arranged  for  machining   Cylindrical   Surfaces  which  cannot  be   turned   because   of   Interference  between   Turning   Tool 

and   Slides  on   Sides  of  Forging 
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Forging  the  Ingot 
As  a  general  rule,  the  ingot  is  completely  forged  in  one 
heat;  in  fact,  when  an  ingot  must  be  heated  a  second  time 
this  is  considered  undesirable  forging  practice,  and  it  is 
seldom  necessary  unless  there  is  a  breakdown  or  some  other 
unexpected  difficulty.  Fig.  3  shows  a  2000-ton  hydraulic 
press  forging  a  tube  for  a  240-millimeter  howitzer.  This 
view  shows  the  first  stage  of  the  forging  process,  and  was 
taken  soon  after  the  ingot  was  placed  under  the  press.  One 
of  the  interesting  features  of  this  work  is  the  method  of 
handling  the  huge  ingot  and  of  directing  the  forging  opera- 
tion. The  ingot  with  its  attached  chuck  and  porter  bar  is 
supported  principally  from  an  overhead  traveling  crane  from 
which  is  suspended  an  electrically  operated  mechanism  for 
turning  the  forging  or  rolling  it  over  in  order  to  bring  dif- 
ferent sides  into  the  forging  position.  This  turning  mech- 
anism consists  chiefly  of  a  motor  which  drives  through  worm 
and  spur  gearing  an  upper  drum,  from  which  is  suspended 
a  heavy  chain  belt  that  passes  around  the  chuck  attached  to 
the  ingot.     As  the  motor  and   its  gear-driven  drum  are  re- 


placed on  the  anvil  to  be  reduced  to  the  proper  diameter. 
The  time  required  for  drawing  out  a  tube  of  this  size  is 
about  one  hour,  and  as  previously  mentioned,  it  does  not  need 
to  be  reheated  because  such  a  large  mass  of  metal  retains 
the  necessary  forging  heat.  While  the  steam  hammer  is 
sometimes  used  for  drawing  out  heavy  gun  forgings,  the 
hydraulic  press  is  generally  preferred  for  work  of  this  kind, 
especially  when  large  ingots  must  be  forged.  The  hydraulic 
press  applies  a  gradual  pressure,  as  compared  with  the  sud- 
den blow  of  a  hammer,  and  consequently  the  metal  has  more 
time  to  flow,  and  a  more  uniform  density  is  obtained.  An- 
other advantage  is  that  the  forging  pressure,  in  the  case  of 
a  hydraulic  press,  is  taken  by  the  large  columns  or  tie-rods 
connecting  the  anvil  or  lower  part  with  the  head.  For  this 
reason  a  large  foundation  is  not  required,  as  in  the  case  of 
a  steam  hammer  adapted  to  such  heavy  work. 

After  the  forging  has  been  reduced  to  the  right  size  and  is 
drawn  out  to  the  required  length,  the  ends  are  cropped  or 
cut  off.  The  entire  sink-head  or  tong-hold  is  removed  and 
also  a  short  section  of  the  top  end  of  the  ingot  body.     This 


Fig.  9.     General  View  of  the  Machine  Shop  at 

volved,  a  rotary  movement  is  also  transmitted  to  the  forg- 
ing. During  the  first  stages  of  the  work  the  opposite  end 
of  the  ingot  is  also  supported  by  a  sling  suspended  from  a 
hoist,  as  it  is  necessary  to  lift  the  ingot  far  enough  to  clear 
the  anvil  each  time  it  is  to  be  turned  to  a  different  position. 
Later,  when  the  ingot  has  been  reduced  and  is  approximately 
round,  the  extra  hoist  at  the  far  end  is  not  needed  as  the 
forging  can  be  turned  easily  in  the  V-shaped  anvil. 

The  forging  process  is  controlled  by  one  man  who  in- 
dicates by  movements  of  the  hand  whether  the  forging  is 
to  be  turned,  elevated,  or  shifted.  One  man,  by  means  of  a 
lever  at  the  side  of  the  press,  controls  the  movements  of 
the  press  head,  another  controls  the  turning  mechanism,  and 
a  third  man  controls  the  end  hoist  previously  mentioned. 
In  addition,  the  crane  operator  regulates  the  height  of  the 
forging  and  its  position  in  a  lengthwise  direction.  These 
various  operators  are  guided  entirely  by  the  signals  of  the 
forger,  who  is  expert  in  controlling  the  forging  process  by 
this  method. 

Fig.  4  shows  the  partly  completed  forging.  The  far  end 
of  the  ingot,  which  up  to  this  time  has  been  suspended  from 
the  hoist  on  the  opposite  side  of  the  press,  has  just  been 


the  Plant  of  the  Tacony  Ordnance   Corporation 

cropping  is  usually  done  under  the  hydraulic  press,  the  forg- 
ing being  pushed  down  upon  a  knife  or  wedge  upon  the 
anvil.  The  forging  is  first  cut  half  way  through  on  one  side, 
and  then  it  is  turned  over  and  the  remaining  half  severed. 
Sometimes  the  forging  becomes  too  cold  for  cropping  by  this 
method,  and  then  an  oxy-hydrogen  torch  is  used  after  the 
forging  is  finished. 

Annealing-  the  Forgings 

After  the  heavy  ingot,  which  is  3  feet  or  more  in  diameter, 
has  been  gradually  reduced  and  drawn  out  to  form  a  long 
forging,  the  working  of  the  metal  causes  internal  strains. 
which  must  be  relieved  by  annealing.  This  annealing  is 
done  by  heating  the  forging  to  a  temperature  considerably 
above  the  critical  range,  this  temperature  being  maintained 
long  enough  to  insure  uniform  heating,  and  a  uniform  con- 
dition. The  exact  procedure  from  this  point  on  may  depend 
somewhat  upon  the  size  of  the  forging,  the  composition  of 
the  steel,  and  the  physical  results  desired.  In  many  cases 
the  forging  is  boated  to  a  temperature  of  about  1600  degrees 
P.,  which  is  well  above  the  critical  range,  and  then  it  is 
cooled  rather  quickly  in  the  air  until  it  has  reached  a  tern- 
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perature  of  aboul   900  degrees.     The   temperature   is   then 

i  again  to  aboul    L400  degrees,  and  after  the  forging 

haa  Boaked  for  a  long  enough  period  to  Insure  "  uniform 

temperature  throughout  the  section,  the  furnace  is  allowed 

to  cool  slow  Ij 

The  type  of  furnace  used  for  this  work  is  sometimes  known 
as  a  "bung-top"  furnace,  it  is  of  a  horizontal,  rectangular 
form  baring  removable  sections  or  lids  <>n  the  top  which 
are  lifted  off  when  charging  the  furnace  or  removing  the 
annealed  forgdngs.  The  temperatures  In  this  furnace  at 
Various  Stages  Of  the  annealing  process  are  Indicated  by 
recording  pyrometers  and  a  number  of  thermo-couples  which 
are  inserted  In  the  furnace  at  different  points. 

Rouen-machining-  Operations  on  Tubes,  Jackets,  and  Hoops 

The  rough-machlnlng  of  the  different  parts  such  as  tubes, 
jackets,  and  hoops  consists  principally  in  boring  a  hole 
through  the  center  of 
the  forging  and  ma- 
chining the  outside  by 
turning,  and  in  some 
cases  by  the  use  of 
other  tools  in  con- 
junction with  the 
lathe.  The  forging  is 
first  given  a  prelimi- 
nary turning,  which 
provides  true  surfaces 
for  steadyrest  bear- 
ings, and  also,  by  re- 
moving the  outer 
layer  of  metal,  shows 
any  seams  or  other 
defects  that  may  have 
developed.  Fig.  5 
shows  one  of  the  hoop 
forgings  in  the  lathe. 
This  forging  is  for  a 
240  -  millimeter  how- 
itzer, and  it  forms 
two  A-boops,  as  they 
are  called,  the  forg- 
ing being  parted  in 
the  center  later  on. 

A  similar  hoop  forg- 
ing is  shown  in  the 
gun  boring  lathe  in 
Fig.  6.  All  of  these 
forgings  are  bored 
from  the  solid,  instead 
of  forging  them  hol- 
low as  is  the  practice 
in  some  plants  where 
large  guns  are  con- 
structed. The  boring 
is  done  from  one  end 
only,  the  cutter-head  passing  completely  through  the  center 
of  the  forging.  The  type  of  cutter-head  used  is  shown  in 
detail  in  Fig.  7.  It  is  equipped  with  a  flat  high-speed  steel 
cutter  A,  which  is  ground  and  pointed  practically  the  same 
as  a  flat  drill.  Just  back  of  this  cutter  there  are  other  flat 
cutters  B  on  each  side,  which  enlarge  the  bore  formed  by 
the  leading  cutter.  The  edges  of  these  cutters  are  notched 
at  intervals  in  order  to  break  up  the  chips  and  prevent  them 
from  clogging  in  the  bore.  A  pipe  for  supplying  cutting 
compound  passes  through  the  long  bar  which  supports  the 
cutter-head  and  connects  with  the  latter  at  the  rear.  The 
cutting  compound  flows  forward  to  the  cutting  end  through 
two  holes  located  on  each  side  of  the  leading  cutter.  The 
location  of  one  of  these  holes  is  indicated  by  the  stream  of 
cutting  compound  seen  flowing  out  of  one  of  them  in  Fig.  7. 
After  this  cutter-head  has  entered  the  bore  it  is  steadied  by 
guide  plates  or  strips  G,  which  prevent  it  from  being  de- 
flected laterally.     By  means  of  this  cutter-head  the  hole  is 


Fig.   10. 


bored  to  B  diameter  of  !>  inches  in  one  passage  of  the  tool, 
the  feeding  movement  being  at  the  rate  of  ahout  24  inches 
per  hour.  This  9-incb  hole  is  next,  enlarged  to  i4>/i  Inches, 
In  this  particular  case,  by  a  cutter-head  which  is  similar  in 
design  to  the  one  just  described.  The  long  horing-bar  is 
supported  mar  I  lie  end  of  the  work  hy  a  bearing  through 
whlcb  it  slides.  The  rear  end  of  the  bar  is  clamped  to  the 
heavy  tallstock  seen  at  the  Left  In  Fig.  6,  which  connects 
wiili  the  lead  screw  in  the  center  of  the  bed  from  which  the 
feeding  movement  is  derived. 

Fig.  8  illustrates  how  planers  are  used  for  machining  the 
cylindrical    surfaces    of    hoops    for    the   155-millimeter    guns. 
The  hoops  are  provided  with  slides  which  make  it  impossible 
to  turn  these  surfaces  in  the  lathe  because  of  the  interference 
between  the  turning  tool  and  the  slides  on  each  side.     The 
forging  is  supported  by  a  center  at  one  end  and  toy  a  chuck 
at  the  other  so  that  it  can  be  given  a  circular  feeding  move- 
ment for   planing   the 
surface  between  the 
slides.      This    circular 
motion    is    derived 
from    a   mechanism 
forming    part    of    the 
headstock     carrying 
the  chuck.  The  spindle 
upon  which  the  chuck 
is   mounted    has   a 
worm-wheel  at  the  op- 
posite   end    meshing 
with    a    worm    which 
may   be   turned   by 
means    of    the    lever 
seen  at  the  end  of  the 
worm-shaft.     As    this 
lever    moves    to    and 
fro    with    the    planer 
table,   it  encounters 
stops   at   each   end   of 
the  travel  which  give 
it    a    swinging    move- 
ment,   thus    transmit- 
ting a  circular  feeding 
movement  to  the  work 
through  the  gearing 
referred   to.     The  ad- 
justable stops  are  at- 
tached to  a  bar  bolted 
to    the    base    of   the 
planer,   and   the   feed- 
ing lever  operates 
through    a    ratchet 
mechanism    so   that 
one   stop  controls  the 
feeding  movement  and 
the  other  one  returns 
the    lever.    As    the 
various  parts  which  go  to  make  up  the  gun  are  not  assem- 
bled in  this  plant,  they  are  only  rough-machined.    A  general 
view  of  the  machine  shop  is  shown  in  Fig.  9. 

Hardening-  the  Forg-ings  after  Rough-machining- 

The  heat-.treatment  which  follows  the  rough-machining 
operations  is  a  two-stage  process.  First  the  forgings  are 
hardened,  and  then  drawn  or  tempered.  While  the  anneal- 
ing which  follows  the  forging  relieves  the  strains  and  re- 
fines the  grain,  it  also  reduces  the  tensile  strength  and 
elastic  limit  of  the  steel,  and  additional  heat-treatment  is 
necessary  to  increase  the  strength.  The  hardening  is  done 
by  heating  the  forgings  to  a  temperature  above  the  critical 
range  and  then  plunging  them  into  hot  water.  Vertical 
furnaces  are  used  for  heating  the  forgings  preparatory  to 
hardening.  The  type  of  vertical  furnace  used  for  parts  such 
as  long  tubes  is  illustrated  in  Fig.  10.  This  furnace  is 
about  40  feet  high,  and  it  has  a  door  at  the  side  extending 


Vertical  Side-door  Type  of  Furnace  for  heating  Long  Forgings 
such  as   the   Tubes   shown  in  the   Illustration 
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from  the  top  to  the  bottom.  The  furnaces  used  for  shorter 
work  are  charged  through  an  opening  at  the  top,  which  is 
provided  with  suitable  doors.  The  open-top  furnace  is  pre- 
ferable for  the  shorter  forgings,  to  the  side-door  type,  but 
the  latter  is  more  practicable  for  long  forgings  in  order  to 
reduce  the  amount  of  head  room  required,  and  also  to  facili- 
tate charging  and  removing  the  work.  The  long  vertical 
side  door  is  objectionable  on  account  of  warpage  and  the 
difficulty  of  keeping  it  tight. 

The  illustration  Fig.  10  shows  the  side  door  open  and  five 
155-millimeter  tubes  about  to  be  lowered  into  the  quenching 
tank  which  is  a  few  feet  beneath  them.  This  huge  door  is 
operated  by  means  of  an  electric  motor  and  a  train  of  gear- 
ing connecting  with  a  segment  gear  attached  to  the  lower 
end  of  the  door.  The  forgings  are  suspended  from  a  heavy 
casting,  as  the  illustration  shows,  and  when  in  the  furnace 
they  are  supported  by  I-beams  which  are  hinged  at  one  end 
and  swing  in  beneath  this  casting.  The  furnace  has  an 
inner  and  outer  wall,  and  it  is  oil-fired  at  the  bottom.  The 
flame  and  hot  gases  pass  up  between  the  two  walls  and  into 
the    furnace    through    openings    in    the    inner    wall.      These 


Drawing-  or  Tempering 
When  the  forgings  have  been  quenched  from  a  temper- 
ature above  the  critical  range,  the  tensile  strength  and 
elastic  limit  have  been  greatly  increased,  but  the  toughness 
of  the  steel  has  been  reduced,  and  internal  strains  are  also 
caused  by  the  quenching  and  resulting  contraction.  For 
this  reason  the  quenching  is  followed  by  an  additional  heat- 
treatment  which  is  in  the  nature  of  a  drawing  or  tempering 
process,  the  object  of  which  is  to  relieve  any  strains  that 
may  have  resulted  from  quenching  and  also  give  the  steel 
the  physical  properties  that  are  required.  While  forgings 
may  be  heated  for  drawing  in  the  vertical  type  of  furnace, 
horizontal  furnaces  are  here  employed.  These  furnaces  are 
of  the  car-bottom,  over-fired,  oil-burning  type.  One  of  the 
smaller  furnaces  is  shown  in  Fig.  11  charged  with  a  hoop 
and  three  jackets,  which  are  placed  in  a  horizontal  position 
upon  the  car  that  forms  the  bottom  of  the  furnace.  As  the 
drawing  process  has  been  completed,  this  car  is  being  pulled 
out  of  the  furnace  preparatory  to  removing  the  work  and 
placing  another  charge  on  the  car.  The  drawing  process 
consists  in  heating  the  work  to  a  temperature  of  from  1150 


Fig.  n. 


One  of  the   Car-bottom  Furnaces  in  which  Farts  are  heated 
for  Drawing 


openings  are  located  at  various  heights,  and  the  number, 
as  well  as  the  location  of  those  connecting  with  the  heat- 
ing chamber,  is  regulated  by  means  of  dampers  operated 
from  the  different  platforms  seen  at  the  side  of  the  furnace. 
In  this  way  a  uniform  temperature  is  maintained,  and  the 
degree  of  temperature  can  be  varied  as  required. 

The  temperature  in  the  furnace  at  all  times  is  indicated 
by  a  recording  pyrometer.  This  pyrometer  is  of  the  type 
which  automatically  and  successively  connects  with  the 
different  thermo-couples  in  the  furnace.  The  advantage  of 
the  recording  pyrometer  as  applied  to  a  heat-treating  proc- 
ess of  this  kind  is  that  it  not  only  shows  what  the  tem- 
perature is  at  any  given  time,  but  also  the  general  trend 
of  any  changes  of  temperature. 

The  quenching  requires  only  a  few  minutes,  and  the 
forgings  are  suspended  from  the  crane  and  worked  up  and 
down  to  secure  a  more  uniform  cooling.  By  quenching 
them  in  a  vertical  position,  the  water  rises  inside  the  bore 
as  the  forgings  are  lowered  into  the  water  and  a  constant 
swiftly  rising  current  is  naturally  obtained  which  makes 
for  uniformity  and  rapidity  of  cooling.  The  forgings  are 
not  cooled  completely  in  the  quenching  bath,  but  their  tem- 
perature is  reduced  to  about  500  or  700  degrees  F. 


Fig.   12. 


Method  of  cutting  a  Transverse  Test  Fiece  from  the  End 
of  a  Forging 


to  1200  degrees  F.  and  holding  it  at  this  temperature  until 
every  section  is  heated  uniformly.  The  forgings  are  then 
allowed  to  cool  slowly  in  the  furnace. 

Tests  to  Determine  Quality  of  Steel 

The  chemical  and  physical  qualities  of  the  steel  for  these 
gun  forgings  are  determined  in  the  laboratory,  which  is 
equipped  with  various  modern  appliances.  At  the  time  the 
ingot  is  poured,  samples  of  the  steel  are  secured  by  insert- 
ing small  hand-ladles  in  the  stream  of  metal  as  it  flows 
from  the  ladle.  The  final  tests  are  performed  to  determine 
the  physical  qualities  of  the  steel,  and  they  are  made  after 
the  heat-treating  processes;  in  fact,  it  is  impossible  to  de- 
termine definitely  whether  the  steel  conforms  to  the  re- 
quired standards  until  most  of  the  work  on  the  rough  ma- 
chined forgings  has  been  completed.  The  physical  tests  are 
made  to  determine  the  tensile  strength,  elastic  limit,  per- 
centages of  elongation,  and  reduction  of  area  where  the 
fracture  occurs.  Since  the  greatest  strains  are  tangential, 
or  in  a  direction  tending  to  burst  the  gun,  the  pieces  sub- 
jected to  the  tests  are  cut  transversely  so  that  they  are  tan- 
gential sections.  The  tubes,  hoops,  etc.,  are  made  long 
enough  to  allow  for  cutting  out  these  test  pieces,  which  are 
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secured  as  Illustrated  In  Pig.   L2.     A  Boor-type  boring  ma< 
ohlne  equipped  with  a  hollow-mill  is  used.    The  teal   piece 
secured  is  ground  to  a  diameter  of  0.506  Inch  and  the  dis- 
tance between  the  measuring  points  is  -  Inches. 
These  nickel  steel  gun  Corglngs  according  i<>  specifications 

must    have    B    tensile    si  renin  li    of    95,000    pounds    per    square 

Inch,  ami  an  elastic  Hmi1  of  65,000  pounds  per  square  Inch. 
The   minimum   allowable   elongation   or   Btretch    Is    is   per 

cent,  and  the  minimum  reduction  in  area  at  the  point  of 
fracture  is  80  per  cent.  11'  the  tests  show  that  the  steel  has 
the  required  qualities,  the  EorglngS  are  finally  accepted  by 
the  Government  and  any  additional  machine  work  that  may 
be  necessary  is  completed.  The  amount  of  machine  work 
done  before  making  the  physical  test  is  limited  as  far  as 
possible.  The  final  machining  operation  and  the  assembling 
of  the  tubes,  jackets,  and  hoops  is  not  done  at  the  plant  of 
the  Tacony  Ordnance  Corporation,  as  previously  mentioned, 
as  this  concern  specializes  in  the  production  of  high-grade 
steel  and  rough-machined  forgings. 
*     *     * 

SPLITTING  PISTON  RINGS 

BY  JACOB  YOUNG 

Splitting  piston  rings  is  an  expensive  operation  in  most 
marine  repair  shops.  The  lathe  or  boring  mill  is  used  to 
bore,  turn,  and  cut  the  ring  to  the  required  diameter  and 
width,  after  which  it  goes  to  the  bench-hand  by  whom  it  is 
split  and  fitted.  Rings  of  small  diameter  are  generally  fit- 
ted into  the  cylinder  without  being  re-turned,  whereas  larger 
rings  are  usually  re-turned  after  being  split.  In  cases  where 
the  ring  is  fitted  without  being  re-turned,  the  bench-hand 
fits  the  ring  directly  into  the  cylinder;  or  if  the  cylinder  is 
not  available,  the  ring  is  fitted  into  a  hollow,  cylindrical, 
cast-iron  sizer  bored  to  the  diameter  of  the  cylinder. 

When  the  ring  is  to  be  re-turned  after  splitting,  the  prob- 
lem of  the  bench-hand  is  to  remove  enough  metal  from  the 
joint  so  that  when  the  ring  is  fully  compressed,  the  minor 
axis  (which  has  now  assumed  an  elliptical  form)  will  be 
equal  to  the  bore  of  the  cylinder  in  which  it  is  to  work.  To 
determine  whether  this  condition 'obtains  or  not,  he  gen- 
erally employs  a  wire  end  measure  which  has  been  filed  or 
ground  to  the  proper  length,  placing  it  in  different  positions 
on  the  ring  so  as  to  determine  the  position  of  the  minor 
axis  and  the  discrepancy  (if  any)  which  exists  between  the 

TABLE  1.  CONSTANTS  FOR  FORMULAS  USED  IN  SPLITTING 
PISTON  RINGS 


d, 

d, 

d, 



K 



K 



K 

di 

d, 

d. 

0.900 

0.155 

0.940 

0.093 

0.980 

0.031 

0.910 

0.140 

0.950 

0.079 

0.990 

0.016 

0.920 

0.125 

0.960 

0.063 

0.930 

0.109 

0.970 

0.047 

Machinery 

length  of  the  gage  and  that  of  the  minor  axis.  When  these 
two  lengths  are  equal,  the  ring,  while  still  fully  compressed, 
is  securely  pinned  or  clamped  and  removed  to  the  lathe  or 
boring  mill  for  re-turning. 

Method  of  Calculating-  Correct  Length  of  Slot 

The  first  problem  tha't  confronts  the  bench-hand  is  the 
amount  of  metal  to  remove  from  the  ring.  If  he  is  a  care- 
ful workman,  he  begins  by  cutting  a  small  gap  in  the  ring. 
He  then  compresses  it  by  hand  or  by  the  use  of  piston  ring 
clamps  and  forces  it  into  the  cylinder  or,  if  it  is  to  be  re- 
turned, he  measures  its  mi^or  axis  in  order  to  estimate  the 
amount  of  metal  which  must  still  be  removed  from  the  slot. 
In  all  probability  the  ring  is  still  too  large,  so  he  repeats 
this  process  of  hacksawing,  filing,  and  testing,  until  the  cor- 
rect gap  is  obtained.  This  is  the  cut-and-try  method,  which 
Is  employed  in  most  marine  repair  shops,  where  rings  of  all 
styles,  diameters,  and  thicknesses  must  be  made  and  fitted. 


In  order  to  reduce  the  labor  required  in  this  process  as  much 
as  possible)  the  writer  has  derived  two  formulas  for  the  two 
cases  of  piston  rings  previously  considered,  that  is,  those 
that  are  not  returned  and  those;  that  are  re-turned  after 
splitting, 

Let    </,  outside  diameter  of  ring  before  splitting; 

d)     a  cylinder  bore;  and 

I    =  length   of  metal  strip    (measured  along  the  out- 
side circumference  of  the  ring)  which  must  be 
removed. 
Returning  to  the  first  case  where  the  piston  ring  is  not 
returned  after  splitting,  it   should  be  noted  that  the  outside 
circumference  of  the  unspllt  ring  is  ndu  while  that  of  the 
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Chart  for  determining  Length  of  Section  to  he  cut  from  Piston  King 

ring,  after  it  has  been  split  and  fitted  into  the  cylinder  or 
sizer,  is  nd2.  The  difference  between  these  two  expressions 
is  obviously  the  length  of  the  strip  of  metal  (measured 
along  the  outside  circumference  of  the  ring)  which  must  be 
removed  from  the  ring;  that  is, 

I=,r(d1-a?)  (1) 

where  ir  may  be  taken  as  3.1.  However,  care  must  be  taken 
not  to  use  this  rule  when  dealing  with  rings  which  are  to  be 
re-turned  after  splitting. 

Example  1 — A  piston  ring  is  turned  to  12%  inches  in  diam- 
eter and  is  to  work  in  a  cylinder  12  inches  in  diameter.   How 
much  metal  must  be  removed  from  the  joint  if  the  ring  is 
not  to  be  re-turned?    Substituting  in  Formula  (1), 
I  =  3.1  (1214—12)  =  0.78  inch 

Considering  now  the  second  case,  where  the  ring  is  to  be 
re-turned  after  splitting,  it  will  be  seen  that  after  the  ring 
is  split  and  fully  compressed,  it  is  elliptical.  The  major  axis 
of  the  ellipse  is  very  nearly  equal  to  the  outside  diameter 
of  the  unsplit  ring,  and  the  minor  axis  is  equal  to  the  cyl- 
inder bore.  If  the  difference  between  the  circumference  of 
the  unsplit  ring  and  the  perimeter  of  the  elliptical  ring 
which  is  ready  for  turning,  is  computed,  the  problem  is 
solved,  for  the  difference  between  these  two  quantities  is 
simply  the  length  of  the  strip  (measured  along  the  outside 
perimeter  of  the  ring)  which  has  been  removed  in  the  split- 
ting process.  The  outside  circumference  of  the  unsplit  ring 
is  wd^;  the  perimeter  of  the  elliptical  ring  whose  major  axis 
is  equal  to  d,  and  whose  minor  axis  is  equal  to  d2  may  be 
expressed  thus: 

13            5 
Perimeter  =  wd^  [  1 e e2 e*  — 
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where  e  =  1 


'/, 


The  difference  between  the  perimeters  of  the  two  figures  is 
then 

/  1  3  5  \ 

I  =  Trd,   (  — e  +  — e1  H e1  +   ...  (2) 

\  4  64  256  / 

where  I  =  the  length  of  the  strip  (measured  along  the  out- 
side perimeter  of  the  ring)  which  was  removed  in  the  split- 
ting process.  The  numerical  value  of  the  expression  within 
the  parenthesis  in  Equation    (2)    depends  simply  upon  the 

d2 
value  of  the  ratio  — ,  so  that  if  we  substitute  different  values 

a, 

d2 
of  —  in  this  expression  the  equation  will  be  reduced  to  a 

much  simpler  form,  namely, 

I  =  Ed,  (3) 

where  K   is  a   constant   depending   upon  the   value   of   the 

d, 
ratio  — .    In  practice,  the  numerical  value  of  this  ratio  will 

<h 
always  lie  between  0.90  and  1.     Table  1  gives  the  values  of 

d, 
K  corresponding  to  different  values  of  — .     Knowing  dt  and 

d, 
d2 
d2,  we  find  the  value  of  — ,  and  by  referring  to  Table  1  obtain 

d, 
the  corresponding  value  of  E;   this  multiplied  by  d2  gives 
the  desired  quantity  I. 

Example  2 — A  packing  ring  30.3  inches  in  diameter  is  to 
be  split  and  re-turned  to  fit  a  cylinder  whose  bore  is  30 
inches.    How  much  metal  must  be  removed  from  the  joint? 

d, 
Here  d,  =  30.3  inches;  d2  =  30  inches;  and  —  =  0.99 

dt 
Referring  to  Table  1,  we  find  the  corresponding  value  of  E 
to  be  0.016.    Using  Formula  (3)  we  have: 
I  =  0.016  X  30.3  =  0.485,  or  approximately  31/64  inch 

Charts  for  Determining-  Length  of  Slot 

Where  many  rings  of  different  diameters  are  to  be  split 
and  re-turned,  it  may  be  advantageous  to  make  diagrams  or 
charts  from  which  the  desired  quantity  I  may  be  obtained 
without  the  necessity  of  making  any  calculations.  Such  a 
diagram  for  rings  from  9  to  12  inches  in  diameter  is  shown 
in  the  accompanying  illustration.  The  vertical  lines  rep- 
resent different  cylinder  diameters;  the  horizontal  lines  rep- 

TABLE  2.    VALUES  USED  IN  CONSTRUCTING  DIAGONALS 
ON  CHART 


1,  Inch 

d,,  Inch 

K 

d,,  Inch 

0.50 
0.50 

10.25 

12.00 

0.049 
0.042 

0.969    .           9.93 

0.973              11.67 
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resent  different  diameters  of  unsplit  rings;  and  the  oblique 
lines,  or  lines  of  constant  value,  are  those  from  which  the 
desired  quantity  may  be  obtained.  In  using  this  or  similar 
charts,  the  point  of  intersection  of  a  vertical  and  of  a  hor- 
izontal line  (either  actual  or  interpolated)  is  determined; 
the  location  of  this  point  of  intersection  with  respect  to  the 
lines  of  constant  value  representing  the  unknown  quantity 
I  determines  the  value  of  that  quantity. 

Example  S — A  packing  ring  is  turned  10*4  inches  in  diam- 
eter. After  splitting,  it  is  to  be  re-turned  to  fit  a  cylinder  10 
inches  in  diameter.  Determine  the  length  of  the  metal  strip 
which  must  be  removed  from  the  ring.  The  graphical  solu- 
tion is  indicated  by  the  dotted  lines  in  the  diagram.  The 
point  of  intersection  of  the  horizontal  and  vertical  lines  is 
seen  to  lie  on  the  line  of  constant  value  I  =  0.375  or  %  inch. 


This  problem   may   also  be  solved   by   using   Formula    (3). 

d2 
Thus  d,  =  lO'/i  inches,  dt  =  10  inches,  and  —  =  0.976 

4 
Interpolating  for  the  value  of  E,  we  find  E  =  0.037 

Then 

I  =  0.037  X  10V4  =■  0.379  inch 

which  is  very  nearly  the  value  obtained  from  the  chart. 
Construction  of  the  Chart 

The  values  given  in  Table  2  will  show  how  the  chart  is 
constructed,  that  is,  how  the  diagonals  are  located.  In  this 
particular  case  the  0.50-inch  diagonal  was  laid  out  first.  Two 
points  are  required  for  this  purpose  and  with  the  values  of 
I  and  dx  assumed  to  be  0.50  Inch  and  10.25  inches,  respect- 
ively, one  of  these  points  may  be  readily  located.  From 
Formula   (3), 

I  0.50 

E  =  —  = =  0.049 

d,         10.25 
Now  a  ratio  which  corresponds  to  0.049  does  not  appear 
in  Table  1,  so  by  interpolation  from  the  nearest  value,  0.047, 
d2  d2 

—  =  0.969;  that  is,  =  0.969;  and  d2  =  9.93  inches. 

d,  10.25 

The  intersection  of  the  coordinates  for  these  points  10.25 
and  9.93  locates  one  point  on  the  line  I  =  0.50  inch,  and  by 
a  similar  computation  using  other  values  of  c^  as,  for  in- 
stance, 12  inches,  and  the  same  value  for  I,  the  other  point 
may  be  located,  through  which  the  diagonal  may  be  drawn 
as  shown.  This  process  should  be  repeated  using  other  values 
for  I  for  finding  the  location  of  the  other  diagonals. 


The  present  high  price  of  coal  in  Italy,  according  to  the 
Italian  Bureau  of  Public  Information,  has  resulted  in  the 
realization  of  an  idea  which  at  first  thought  seemed  a 
practical  impossibility,  but  which  has  been  developed  until 
it  is  assuming  considerable  importance;  this  is  the  indus- 
trial use  of  the  natural  heat  emitted  from  the  soil  in  regions 
more  or  less  volcanic  in  character. 

The  first  experiments  along  this  line  were  made  some 
years  before  the  war  in  Tuscany  near  the  salt-mines  of 
Voltorra,  in  a  region  extensively  covered  with  volcanic 
formations;  here  are  found  certain  volcanic  vents  emitting 
jets  of  very  hot  steam  containing  boric  salts  and  various 
gases  used  in  the  extraotion  of  boracic  acid.  Instead  of 
limiting  the  use  of  these  steam-jets,  as  in  the  past,  to  ex- 
tracting the  salts  contained,  the  ejection  of  the  steam  is 
stimulated  by  the  boring  of  holes.  In  this  way  it  is  possible 
to  obtain  jets  at  a  pressure  of  two  or  three  atmospheres, 
according  to  the  locality,  and  in  some  exceptional  instances 
as  high  as  five  atmospheres,  the  temperatures  varying  from 
150  to  165  degrees  C.  (300  to  330  degrees  F.).  These  steam- 
jets  maintain  their  force  and  temperature  unchanged  for 
many  years,  and  they  are  not  affected  even  when  other 
openings,  not  too  near  each  other,  are  bored  in  the  ground. 

In  1905,  Prince  Ginori-Conti  applied  this  natural  steam  to 
a  40-horsepower  engine.  In  1912  an  experiment  was  made 
in  which  a  300-horsepower  turbine- alternator  was  used. 
Later,  because  of  the  enormous  increase  in  the  price  of  coal, 
it  was  decided  to  exploit  the  thermal  energy  of  the  gases  on  a 
much  larger  scale,  but  as  other  substances  are  emitted  with 
the  steam,  among  them  sulphuric  acid  which  corrodes  metals, 
particularly  iron,  and  therefore  the  engine  cylinders  in 
which  the  steam  was  to  be  used,  it  was  attempted  to  use 
this  steam  only  for  heating.  Three  turbine-alternators  of 
3000  kilowatts  each  were  installed,  fed  by  low-pressure 
boilers,  not  heated  by  coal  or  other  combustible  fuel,  but  by 
the  natural  steam,  superheated  to  165  degrees  C.  (330  degrees 
F.),  issuing  from  the  ground  and  piped  and  carried  to  the 
boilers.  Today  there  is  in  Tuscany  a  central  power  plant  of 
1#,000  horsepower  operating  without  interruption  and  dis- 
tributing current  to  Florence  and  Livorno. 
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SPECIAL    MACHINE    FOR    MILLING 
WRENCH  SLOTS 

HY    DONALD    A.    BAKER 

A  high-speed  milling  machine  for  milling  the  wrench  slots 
in  a  French  fuse  is  shown  in  the  accompanying  illustration. 
This  machine  consists  primarily  of  a  hase  A  on  which  are 
mounted  a  head  />',  which  carries  the  cutter-spindles  and 
their  driving  mechanism,  a  work-carrying  slide  C,  and  a 
locating  nest  1),  which  is  mounted  on  the  slide  E.  Both  of 
the  slides  are  operated  by  one  movement  of  the  hand-lever  F. 
This  lever  is  attached  to  a  shaft  O,  which  is  carried  by  the 
slide  G  ;  a  pinion  II  attached  to  it  engages  with  a  rack  J, 
which  is  attached  to  the  base  casting  A. 

The  cutter-spindle  head  B,  is  driven  by  means  of  a  round 
rawhide  belt  that  passes  over  grooved  driving  pulley  K.    The 


of  drill  rod  of  the  correct  size,  the  spindle  being  carefully 
ground  to  the  correct  size  to  receive  them. 

On  the  work-holding  end  of  the  machine  a  nest  8  of 
hardened  and  ground  steel  is  provided,  while  a  locating  neat 
D,  also  of  hardened  and  ground  steel,  is  fitted  to  the  elide  E. 
This  locating  nest,  in  addition  to  providing  a  tapered  sur- 
face into  which  the  work  fits,  carries  guide  bushings  T 
which  help  to  support  the  cutters  when  they  are  presented 
to  the  work.  A  light  spring  plunger  U  aids  in  ejecting  the 
work,  as  it  pushes  the  work  up  to  where  the  operator  may 
more  readily  grasp  it  with  his  fingers  after  the  slots  have 
been  cut. 

To  operate  the  machine,  the  operator  first  pulls  back  the 
hand-lever  F.  This  draws  back  both  slides  G  and  E  until 
slide  E  strikes  against  the  head  of  the  screw  V,  but  slide 
G  moves  still  farther  back  and  allows  a  piece  of  work  to 
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Machine   for  milling   Wrench   Slot   in   French  Fuse 


two  cutter-spindles  L  are  driven  from  the  main  drive  shaft 
M  through  a  train  of  spiral  gears  N  and  0,  the  ratio  being 
about  3  to  1.  The  cutter-spindles  are  hardened,  ground,  and 
lapped,  and  run  in  cast-iron  or  bronze  bushings;  the  thrust 
is  taken  by  special  thrust  ball  bearings  P.  The  spiral  gears 
0  are  made  a  press  fit  on  the  spindles.  In  order  to  assemble, 
the  front  bearings  Q  are  mounted  in  a  separate  plate  R, 
which  is  fitted  into  the  front  of  the  head.  This  fitting  is 
done  before  the  holes  for  the  bearings  are  bored  so  as  to  in- 
sure their  being  in  perfect  alignment.  Provision  is  made 
for  the  adjustment  of  one  cutter  in  relation  to  the  other; 
one  spindle  is  made  hollow  and  is  provided  with  a  thrust 
rod  which  passes  through  it  and  which  is  fastened  by  an 
adjusting  screw  and  lock-nut  at  its  outer  end.     The  cutters 


be  placed  in  the  nest  fif.  Then  as  hand-lever  F  is  released, 
the  spring  W  forces  the  slide  G  forward  until  the  work  is 
firmly  seated  in  the  locating  nest  D.  Then  the  hand-lever 
F  is  pushed  forward  and  the  two  slides,  moving  forward  to- 
gether, present  the  work  to  the  cutters.  The  depth  of  the 
cut  is  regulated  by  an  adjustable  stop  X,  which  strikes 
against  the  front  of  the  cutter-spindle  head.  A  two-lipped 
cutter  is  used  and  the  spindle  is  run  at  a  speed  of  6000 
revolutions  per  minute.  These  cutters  cut  so  freely  that  it 
is  impossible  to  force  the  work  to  them  faster  than  they 
will  handle  it;  therefore  it  is  possible  to  produce  six  thou- 
sand pieces  of  finished  work  per  day.  Sight-feed  oilers  keep 
the  spindle  bearings  properly  lubricated.  By  operating  these 
machines  with  a  foot-treadle,  both  of  the  operator's  hands 


are  held  in  place  by  cone-pointed  set-screws,  which  engage*a      are  free  to  handle  the  work;  this  makes  the  machine  operate 
V-groove  in  the  shank  of  the  cutters.    The  cutters  are  made      still  faster. 


By  James  W.  Russell,  Director  of    Production  Training,  Curtiss  Aeroplane  &  Motor 

Corporation,  Buffalo,  N.  Y. 


THE  Curtiss  Aeroplane 
&  Motor  Corporation  of 
Buffalo,  N.  Y.(  for  nearly 
a  year  past  has  been  training 
women  machine  tool  opera- 
tors for  single-purpose  opera- 
tions. Having  been  confronted 
with  the  problem  of  a  serious 
shortage  of  skilled  workers, 
the  management  decided  to 
adopt  measures  for  the  in- 
stallation of  a  production 
training  school,  under  the 
guidance  of  someone  who  was 


The  demand  for  trained  operators  for  the  simpler  opera- 
tions on  machine  tools,  while  not  as  great  as  it  was  be- 
fore the  cessation  of  hostilities,  will  no  doubt  continue 
to  require  the  permanent  employment  of  women  in  many 
machine  industries.  By  proper  training,  much  better 
results  can  be  obtained  than  by  merely  introducing 
women  to  shop  work  without  any  special  preparation. 
The  plan  used  at  the  Curtiss  airplane  plant  will  therefore 
be  of  interest  to  those  who  are  intending  to  continue  the 
use  of  women  in  machine  shops  for  those  operations  for 
which  they  are  especially  fitted.  An  additional  feature 
of  the  training  school  is  its  application  to  the  training  of 
disabled  soldiers — a  departure  of  the  greatest  importance, 
intended  to  provide  for  them  a  real  place  in  our  industries. 


operation  in  the  production 
training  school  of  the  com- 
pany. The  greatest  care  was 
taken  by  her  instructor  to 
insure  that  she  understood 
what  the  various  handles, 
levers,  stops,  gears,  screws, 
feed  connections,  wrenches 
and  other  parts  of  the  equip- 
ment were  used  for.  The  pur- 
pose of  the  headstock,  tail- 
stock,  and  carriage  was  also 
carefully  explained,  previous 
to  instructing  her  on  the  ac- 


familiar  with  industrial  train- 
ing methods.  Consequently  in  March,  1918,  a  plan  was  pro- 
posed which  called  for  an  intensive  program  for  the  war 
emergency,  and  which  was  immediately  approved  and  put 
into  operation.  Lathes,  shapers,  power  and  hand  milling 
machines,  and  in  fact  nearly  all  kinds  of  machines,  fixtures, 
and  mechanical  devices  commonly  employed  in  the  mechan- 
ical industry  were  used  for  the  training  of  women  of  all 
classes  who  applied  for  employment. 

The  Experiment  and  Its 
Result 

The  average  machinist,  no 
doubt  believes  that  a  boy  of 
fourteen  years,  even  if  in- 
tensively trained  in  the  fun- 
damentals of  the  machinists' 
trade  for  two  and  one-half 
years,  could  not  build  and 
assemble  a  12-inch  lathe. 
However,  experience  has 
taught  those  who  have  made 
a  study  of  this  subject  that 
with  the  proper  type  of  in- 
structors this  is  possible.  Of 
course,  the  instructors  must 
be  versed  in  the  practical  as 
well  as  the  academic  side  of 
their  trade;  otherwise  such 
results  could  not  be  obtained. 

When  the  attempt  was  first 
made  to  introduce  women  as 
lathe  operators  into  the 
Curtiss  plants,  the  question 
arose  as  to  whether  it  was 
possible  for  a  woman  to  run 
a  lathe.  In  order  to  answer 
the  question,  a  woman  was 
carefully  instructed  on  lathe 


Fig.   1.      Training  Women   in   Simple   Operations  on   Hilling   Machines   in 
the    Curtiss   Aeroplane    &   Motor   Corporation's   Training   School 


tual  operation  of  the  lathe. 
The  methods  of  centering  work,  straight  and  taper  turn- 
ing, chucking,  boring,  drilling,  and  reaming  were  readily 
grasped  by  the  operator,  as  well  as  the  use  and  reading  of 
micrometers  and  scales,  and  the  use  of  calipers.  The  regular 
production  work  was  used  by  the  trainee  in  her  development. 
In  a  period  of  about  two  weeks,  this  woman  was  promoted 
to  the  metal-working  department  of  the  plant  proper.  Several 
weeks  later,  when  the  writer  chanced  to  be  passing  through 

the  department  in  which  she 
was  employed,  it  was  noticed 
that  she  was  engaged  in  cut- 
ting screw  threads.  Her  fore- 
man stated  that  she  was  as 
good  an  operative  on  the  kind 
of  work  that  she  was  doing, 
as  any  man  that  he  had  on 
production  work. 

Owing  to  the  abnormal 
shortage  of  men,  it  soon  be- 
came evident  to  all  large 
manufacturing  corporations 
that  it  would  be  necessary  to 
encourage  the  entrance  of 
women  into  their  plants.  The 
old  and  expensive  plan  of 
sending  the  newcomer  to  the 
foreman  was  first  tried,  re- 
sulting in  the  usual  failure 
and  a  large  turnover.  The 
Curtiss  plan  soon  demon- 
strated that  the  production 
training  school  method  was 
the  most  economical,  as  the 
labor  turnover  showed  a  de- 
crease from  50  per  cent  to  4 
per  cent,  when  a  survey  was 
made   four   months  after   the 
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Fig.  2.     The  Training  School  has  made  it  Possible  to  teach  Women  in  a 
Short    Time    how   to   operate    Hand   Screw   Machines 

practice  of  promoting  trainees  from  the  school  into  the  plant 
was  started. 

Effect  on  Discipline 

In  addition  to  training  women  for  the  various  activities 
on  both  wood  and  metal,  the  methods  of  discipline  and  deco- 
rum, as  practiced  unconsciously  by  the  trainees,  resulting 
from  the  environment  of  the  school,  injected  this  same  spirit 
into  the  plant  departments.  This  result  is  not  always  re- 
cognized for  some  time,  but  eventually  it  will  be  conceded 
that  the  help  in  general  shows  improvement  and  attends  to 
its  work  more  faithfully  than  formerly.  It  is  the  opinion  of 
the  plant  manager  that  even  if  the  girls  are  retained  in 
the  training  department  for  only  two  days,  they  show  the 
results  of  those  two  days  and  are  better  workers  than  the 
inexperienced  girls.  Even  though  a  girl  does  not  spend  much 
time  in  the  training  department,  her  limited  stay  removes 
her  fear  of  the  shop  and  enables  her  to  learn  more  quickly 
when  actually  placed  on  production  in  the  plant. 

Selection  of  Instructors 

Special  care  is  necessary  in  selecting  the  teachers.  They 
must,  of  course,  be  well  experienced  in  their  trade,  and  able 
to  express  themselves  understandingly  in  order  to  intelli- 
gently impart  knowledge;  and  they  must  also  be  of  a  sym- 
pathetic nature.  Women  are  the  best  instructors  to  be  in 
direct    contact    with    other    women,    as    the    newcomer    will 


Fig.    3.      Turning   Operations   in   the   Engine   Lathe   within   Accurate 
Limits   are   successfuUy    performed   by   Women 

naturally  feel  that  if  one  woman  can  do  the  particular  work 
at  hand,  she  can  also  do  it. 

In  selecting  men  instructors,  great  care  should  be  exer- 
cised, for  their  character  must  be  above  reproach.  They 
also  must  be  of  an  altruistic  nature  and  should  enjoy  help- 
ing the  inexperienced  to  do  better  work.  One  instructor  can 
handle  from  eight  to  fifteen  trainees,  depending  of  course, 
up  on  the  character  of  the  work.  The  method  pursued 
changes  somewhat  according  to  the  occupation,  but  the 
teacher  always  explains  in  detail  the  function  of  the  ma- 
chines or  tools  before  starting  the  trainee  to  work.  When- 
ever the  operator  makes  an  error -while  in  training,  she  is 
corrected  in  a  kindly  manner  and  encouraged  to  do  her  best. 

Introduction  into  Training- 
Employes  are  sent  directly  to  the  training  department  of 
the  Curtiss  shops  from  the  employment  department,  and 
there  are  no  previous  indications"  or  evidence  as  to  their 
individual  capabilities.  The  training  department  organiza- 
tion, through  its  system  of  vocational  guidance,  is  capable 
of  selecting  the  job  for  which  the  girl  seems  best  fitted,  or 
the  best  fitted  girl  for  a  particular  job.  The  applicants  are 
received  by  a  refined,  highly  qualified  woman,  who  acts  as  a 
supervisor  of  personal  relations.  The  trainee  is  then  placed 
on  trial  in  one  of  the  various  activities  for  which  she  is 
mentally  and  physically  adapted,  or  which  she  has  chosen 
to  follow.    When  successful,  she  is  promoted  to  the  produc- 


Fig.   4. 


Girls  are  also  trained  to  perform  Oxy-acetylene  Welding 
Operations 


Fig.    5. 


The   Operation  of  Motor-driven  Filing  Machines   is   especially 
Suitable   for  Women 
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tion  floor  and  works  thereafter  under  the  regular  shop  fore- 
man. If  the  girl  shows  a  lack  of  ability  or  adaptability  while 
in  training,  or  if  she  finds  that  the  work  disagrees  with 
her,  she  can  at  once  be  transferred  to  some  other  class  of 
work.  It  is  obvious  that  this  feature  of  the  system  retains 
many  women  who  would  otherwise  become  dissatisfied  and 
leave  If  handled  under  the  old  system,  and  thus  add  to  the 
already  enormous  turnover  of  labor  in  the  industries. 

The  Follow-up  System 

After  the  school  had  been  open  only  a  few  weeks,  it  was 
learned  that  upon  promotion,  girls  were  seeking  a  change 
in  occupation  through  the  departments  of  the  plant.  This 
caused  an  additional  expense,  since  the  foreman  of  the  de- 
partment to  which  the  change  was  made  had  to  break  in  a 
newcomer  again.  As  soon  as  this  state  of  affairs  was  dis- 
covered, a  follow-up  system  was  established,  and  a  close  per- 
sonal relation  with  the  girl  was  gained.  Then,  by  ascertain- 
ing the  cause  of  her  uneasiness,  and  if  a  good  and  sufficient 
reason  should  be  given,  she  would  be  required  to  return  to 
the  training  department  to  be  trained  along  a  different  line, 
thereby    saving   the    "breaking   in"    expense.     This   method 


The  training  of  women  Inspectors  for  metal  and  wood 
parts  is  covered  practically  as  well  as  academically.  Q 
are  taught  to  road  blueprints  and  to  use  machinists'  meas- 
uring tools,  such  as  the  micrometer,  scale,  calipers,  bevel 
protractor,  etc.  A  course  in  tracing  has  also  been  in  effect 
for  several  months  which  covers  a  period  of  three  weeks' 
intensive  training,  whereby  the  average  girl  can  qualify  for 
a  position  as  a  tracer  in  the  engineering  department. 

Training-  Cripples 

An  interesting  experiment,  and  one  which  may  result  in 
a  humanitarian  as  well  as  an  industrial  undertaking,  has 
been  tried  out  in  the  department  with  marked  success.  This 
is  the  training  of  cripples.  As  an  illustration  of  the  manner 
of  handling  this  phase  of  the  training,  a  man  who  had  lost 
his  left  arm  at  a  local  steel  mill  was  successfully  trained 
as  a  painter,  a  side  trapping  having  been  devised  to  hold 
the  paint  pail.  Other  physically  defective  persons  were 
trained  for  soldering,  filing,  etc.  A  remarkable  case,  where 
great  benefit  was  derived  by  this  experiment,  is  that  of  a 
seafaring  man,  fifty  years  of  age,  who  had  lost  one  leg. 
After    being    employed,    he    was    instructed    and    developed 


Fig.  6.     Drilling  Machine  Work  involving-  the  Use  of  Jigs 

teaches  the  girl  that  she  cannot  drift  about  from  one  depart- 
ment to  another  for  any  trivial  reason,  but  it  also  shows  her 
that  when  she  is  dissatisfied  her  case  is  not  beyond  remedy, 
and  that  she  can  return  to  the  training  department  which 
always  stands  ready  to  retrain  her.  This  attitude  of  the 
training  department  greatly  reduces  the  number  of  employes 
who  leave  unnecessarily. 

Nature  and  Scope  of  the  Work  Handled  by  the  Department 

The  work  turned  out  in  the  training  school  is  a  part  of 
the  regular  production,  and  must  pass  inspection.  Therefore, 
the  trainee  knows  that  she  must  be  careful,  accurate,  and 
speedy  before  she  can  justly  expect  to  be  promoted  into  the 
shop  at  a  higher  wage-rate.  Since  its  organization  last 
March,  the  training  department  has  promoted  over  2*000  op- 
eratives into  the  plant.  A  program  has  recently  been  out- 
lined to  increase  the  activity  of  the  training  department  so 
that  400  girls  can  be  trained  at  one  time,  and  2500  girls  will 
be  promoted  into  the  plant  in  a  period  of  three  months. 

In  addition  to  the  training  for  all  the  machine  and  metal 
work,  the  activities  of  the  training  department  cover  other 
occupations  of  the  aircraft  industry,  such  as  work  on  panels, 
stabilizers,  elevators,  rudder  assembling,  linen  covering,  and 
beam  mill  work,  as  well  as  numerous  other  carpenter  jobs, 
including  boat  hull  parts,  structs,  propellers,  and  assemblies. 


Fig.  7.     Girl  performing  Work  of  the  Tool-room  Variety  in  a  Shaper 

through  the  medium  of  the  training  department  in  the  art 
of  acetylene  welding  and  brazing.  Although  awkward  at 
first  with  the  torch  and  tools,  more  on  account  of  his  age 
than  his  affliction,  he  was  put  on  regular  production  work 
in  the  shop  after  a  few  weeks'  training,  and  continued  to 
do  excellent  work.  This  experiment  and  its  gratifying  results 
have  demonstrated  the  possibility  of  a  development  of  train- 
ing for  the  returning  soldiers  of  the  Army  who  have  been 
incapacitated  through  wounds  or  accident. 
*     *     • 

TRAINING  SCHOOLS  FOR  APPRENTICES 

According  to  a  report  of  the  Training  and  Dilution  Ser- 
vice of  the  United  States  Department  of  Labor,  there  has 
been  a  marked  increase  in  the  number  of  plants  which  main- 
tain special  organizations  adapted  to  training  workmen  for 
their  own  immediate  needs.  Although  a  few  progressive 
plants  have  maintained  apprentice  schools  for  some  years, 
there  has  been  no  general  adoption  of  this  method  in  the 
past.  However,  t lie  Department  of  Labor  reports  that  there 
are  now  more  than  200  apprentice  or  training  schools  in 
active  and  successful  operation.  The  effect  of  these  organ- 
izations upon  American  manufacturing  will  be  of  great  im- 
portance, and  their  development  should  be  of  unusual  in- 
terest to  everyone  connected  with  the  machine  tool  industry. 
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THE  BRITISH  EMBARGO 

The  announcement  by  the  War  Trade  Board  that  after 
March  1  machine  tools  would  be  listed  by  Great  Britain  as 
a  prohibited  import,  at  first  seemed  a  very  drastic  measure; 
but  later  it  was  explained  that  the  machines  and  other  prod- 
ucts on  the  prohibited  list  may  be  imported  under  special 
license,  making  it  evident  that  the  British  Government  has 
no  intention  of  cutting  off  imports  of  machine  tools,  except 
in  certain  instances.  Recognized  British  importers  will  ob- 
tain permission  to  receive  machinery  regularly  in  proportion 
to  the  amount  they  imported  to  Great  Britain  before  the 
war.  During  the  period  of  greatest  trade  restrictions — 
while  the  war  was  going  on — well-established  firms  always 
were  allowed  to  export  enough  machinery  to  keep  their 
agencies  going,  and  it  is  now  hoped  that  they  will  be  per- 
mitted to  carry  on  an  even  more  substantial  trade.  It  is 
only  the  new  concerns  that  have  not  been  importers  in  the 
British  market  in  the  past  that  are  likely  to  find  the  gates 
closed  to  them  for  some  time  to  come.  The  British  realize 
that  this  prevents  trade  which,  in  some  instances,  would  be 
desirable;  but  industrial  and  economic  after-thejwar  condi- 
tions make  it  necessary  to  adopt  the  new  restrictions,  which 
are  said  to  be  purely  administrative,  instituted  to  meet 
present  emergencies  in  Great  Britain,  and  in  no  way  in- 
tended as  a  trade  war  policy  or  as  unfriendly  to  American 
manufacturers.  Doubtless  internal  industrial  conditions  in 
England  make  it  desirable  for  the  Government  at  this  time 
to  keep  close  control  over  imports  of  machinery  and  other 
products  likely  to  be  in  direct  competition  with  British 
industries  now  changing  from  a  war  to  a  peace  basis.  The 
British  Government  is  clearly  endeavoring  to  facilitate  these 
great  and  important  changes,  and  the  present  restrictions 
will  doubtless  be  removed  or  greatly  modified  when  the  ne- 
cessity for  them  passes. 


TRAINING  THE  CRIPPLED  AND  DISABLED 
FOR  SELF-SUPPORT 

On  another  page  of  this  number  our  readers  will  find  an 
interesting  article  by  the  director  of  the  Red  Cross  Institute 
for  Crippled  and  Disabled  Men  in  which  he  outlines  the 
methods  pursued  in  placing  men  disabled  in  war  or  industry 
in  a  position  to  support  themselves  and  remain  useful  and 
self-respecting  members  of  the  industrial  world.  This  or- 
ganized effort  to  qualify  disabled  men  to  fill  useful  places 
in  industry  has  been  badly  needed,  but  only  the  great  war 
and  the  consequent  large  number  of  men  returning  disabled 
from  the  battle  front  could  have  aroused  the  necessary  in- 
terest. We  know  that  in  the  United  States  between  30,000 
and  35,000  men  and  women  are  killed  annually  through  in- 
dustrial accidents,  but  we  have  no  reliable  statistics  to  show 
the  number  of  men  and  women  disabled  through  accidents 
in  the  industries.  Judging  by  the  number  of  accidents  that 
are  fatal,  it  is  reasonable  to  assume  that  the  number  causing 
temporary  or  permanent  disability  is  annually  greater  than 
the  number  of  disabled  men  returning  from  the  war.     The 


organized  effort  now  being  made  by  the  Red  Cross  and  other 
agencies,  partly  with  governmental  and  partly  with  private 
support,  deserves  the  highest  commendation.  It  is  of  the 
greatest  importance  that  those  who  are  injured  in  the  in- 
dustries should  be  taught  the  trades  they  can  follow  with 
the  least  possible  handicap  thereafter.  It  has  been  conclu- 
sively shown  at  the  Ford  plants  that  there  are  a  great  num- 
ber of  occupations  in  the  machine  building  industries  for 
which  men  more  or  less  seriously  disabled  are  suitable,  and 
it  has  been  found  that  they  can  fill  such  useful  places  and 
earn  their  pay,  when  properly  selected  and  taught,  as  well 
as  their  more  fortunate  brothers.  By  systematic  efforts  to 
train  these  handicapped  men,  a  great  and  needed  service  is 
rendered  both  to  them  and  to  the  community. 
•     •    • 

ACCURACY  IN  MACHINE  WORK 

During  the  war,  a  great  deal  of  time  was  wasted  in  our 
machine  shops  through  insistence  upon  a  degree  of  accuracy 
quite  unnecessary — that  is,  too  small  tolerances — in  many 
tools  and  devices  required  in  the  manufacture  of  war  mate- 
rial. This  practice  was  not  always  due  to  the  inexperience 
of  non-mechanical  men.  In  many  instances,  the  excessive 
accuracy — with  the  accompanying  loss  of  time  and  effort — 
was  due  to  pride  of  workmanship  on  the  part  of  manufac- 
turers and  their  skilled  workmen. 

Accuracy  is  all  right  in  its  place,  and,  when  required,  the 
skill,  patience,  and  persistence  that  will  produce  highly  ac- 
curate work  is  worthy  of  the  highest  commendation;  but  to 
finish  a  gage  to  a  tolerance  of  a  tenth  of  a  thousandth  of  an 
inch,  when  one-half  of  a  thousandth  of  an  inch  would  have 
been  quite  satisfactory,  is  a  foolish  waste  of  time,  and  ab- 
solutely inexcusable  when  speed  is  so  important  as  it  was 
during  the  past  year. 

Now  that  we  are  again  turning  to  peaceful  efforts,  our 
manufacturers  and  workmen  should  give  thoughtful  study 
to  the  question  of  tolerances  in  machine  work.  If  a  little 
more  time  were  spent  in  attaining  the  highest  degree  of  ac- 
curacy where  accuracy  is  vital,  and  there  were  less-  refine- 
ment where  it  is  non-essential,  the  quality  of  the  product 
could  be  improved,  while  its  cost  could  doubtless  be  con- 
siderably reduced.  The  same  applies  to  producing  highly 
finished  surfaces,  where  finish  is  not  required.  In  the  past, 
small  jigs  and  fixtures  were  often  finished  all  over;  now 
only  the  surfaces  that  require  a  finish  are  machined. 

Toolmakers  and  gage-makers  are  especially  prone  to  sac- 
rifice economy  to  their  pride  of  workmanship.  During  the 
war,  it  was  not  uncommon  to  hear  gagejmakers  exclaim: 
"But  that  is  not  gage-making,"  when  they  were  told  that  a 
gage  made  with  a  tolerance  of  one-half  of  a  thousandth  of 
an  inch  would  be  accurate  enough  for  its  purpose.  We  live 
in  a  competitive  age,  and  must  aim  only  for  practical  results. 
It  is  not  for  mere  accuracy  we  should  strive,  but  to  make 
things  sufficiently  accurate  to  serve  the  purpose  for  which 
they  are  intended.  The  largest  permissible  tolerance  is  the 
right  tolerance.  That  principle,  and  that  only,  should  guide 
the  decision  as  to  the  tolerances  in  machine  work. 
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Machine  Tool  Trade  in  Northern  Europe 

BY  S.  E.  OSMAR 

President  and  General  Manager  of  Galco,   Ltd.,  formerly  G.  A.   Lindstcdt  &  Co.,  Stockholm,   Sweden 


IT  is  evident  that  the  in- 
dustrial conditions  in  the 
Scandinavian  countries 
are  in  a  somewhat  unsettled 
state,  because  the  sudden 
conclusion  of  the  war  had, 
of  course,  an  industrial  effect 
upon  the  Scandinavian  coun- 
tries similar  to  that  in  Amer- 


The  author  of  this  article,  who  is  closely  in  touch  with 
the  business  and  financial  side  of  the  machine  tool  indus- 
try in  Sweden,  recently  arrived  in  the  United  States  with 
a  view  to  arranging  for  agencies  for  the  leading  American 
manufacturers  of  machine  tools  and  accessories.  The 
conditions  as  described  by  him  are  founded  on  an  inti- 
mate personal  knowledge  with  the  machine  tool  trade  in 
the  Scandinavian  countries  and  with  the  conditions  in 
general  in  northern  Europe,  including  Finland  and  Russia. 


from  the  models  of  American 
makers  that  \^re  brought 
out  here  fifteen  years  ago,  or 
more,  all  the  way  down  to 
the  most  modern  designs. 
Apparently,  if  the  builder 
happened  to  have  in  his  own 
plant  an  American  machine 
tool  bought  in  the  year  1900, 


ica — that  is,  there  was  a  com- 
plete change  in  the  requirements,  and  hence  a  reconstruction 
period,  which,  by  no  means,  is  over  at  this  tSme.  The  ma- 
chine tool  trade,  especially,  has  been  in  a  peculiar  position 
in  Sweden  during  the  last  four  years,  and  it  will  probably 
be  another  year  before  fully  normal  conditions  may  be  ex- 
pected. 

Machine  Tools  Built  in  Sweden  During:  the  War 

During  the  past  four  years,  the  Scandinavian  countries 
have  been  unable  to  obtain  American  machine  tools  to  meet 
the  demand.  This  is  especially  true  of  the  last  two  years, 
during  which  time  practically  no  machine  tools  whatever 
have  been  exported  from  America  to  these  countries.  In 
the  early  part  of  the  war,  the  demands  for  machine  tools  in 
Russia  were  also  tremendous,  and  these  demands  could  not 
be  met  by  American  machine  tool  builders  alone,  who  were 
at  the  time  the  only  ones  in  the  world's  market  who  were 
in  a  position  to  export.  As  a  result,  the  few  then  existing 
machine  tool  building  firms  in  Sweden  began  to  build  com- 
plete lines  of  machine  tools,  and,  in  addition,  a  great  number 
of  new  firms  entered  the  machine  tool  business.  These  firms 
would  build  any  kind  of  machine  for  which  there  was  a 
demand.  They  copied  American  and  German  designs  out- 
right, but  the  quality  of  the  machines  built  was  far  below 
that  of  the  American  original.  However,  the  conditions, 
both  in  Sweden  and  in  Russia,  were  such  that  the  machine 
tools  had  to  be  obtained,  irrespective  of  quality  and  price. 
The  demand  from  Russia  was  responsible  for  such  a  boom 
in  the  machine  tool  building  business  in  Sweden  that  shops 
without  the  slightest  experience  in  this  line  sprung  up  over 
night,  as  it  were,  and  began  to  copy  the  highest  class  of 
American  precision  machine  tools.  The  results  can  be  imag- 
ined. Even  in  Norway,  which,  in  the  past,  has  built  prac- 
tically no  machine  tools  whatever,  factories  sprung  up  en- 
gaged in  this  line  of  manu- 
facture. The  same  was  the  = 
case  in  Denmark,  and,  as  a 
matter  of  fact,  the  quality  of 
the  machines  built  by  inex- 
perienced makers  in  Norway 
and  Denmark  was  even  poorer 
than  that  of  the  machines 
built  in  Sweden. 

One  of  the  curious  facts 
in  connection  with  this  copy- 
ing of  American  and  German 
machine  tools  is  that,  in 
many  cases,  old  models  were 
copied.  A  collection  of  cir- 
culars illustrating  all  the  dif- 
ferent' types  of  machine  tools 
made  in  the  Scandinavian 
countries  during  the  war 
period  shows  machines  copied 


EXPECTED  DEMAND  FOR  MACHINE  TOOLS  IN  THE 
NEAR  FUTURE 

The  classes  of  machine  tools  that  will  be  most  urgently 
needed  in  the  near  future  are  those  required  in  railway 
and  marine  repair  shops,  in  plants  building  locomotives 
and  railway  cars,  marine  engines,  and  in  shipyards.  In  all 
of  Europe,  the  rolling  stock  of  the  railways  is  in  a  poor 
condition  and  needs  to  be  repaired  and  replaced.  This  will 
require  machine  tools  of  the  heavier  types,  as  well  as  bolt, 
nut,  and  rivet  machinery,  which  latter  class  is  especially 
in  demand  by  the  shipyards.  Another  class  of  machinery 
that  will  be  required  all  over  northern  Europe  is  agricul- 
tural machinery,  and  factories  for  the  building  of  such 
machines  are  already  being  established.  The  machine 
tools  for  these  factories  will  be  imported  and  will  furnish 
an  important  item  in  the  export  trade  of  America. 


he  merely  took  that  machine 
apart,  made  detail  drawings  of  the  whole  machine,  and  built 
it.  He  had,  of  course,  no  opportunity  to  copy  a  modern 
machine  of  the  same  make  if  he  did  not  have  it  in  his  pos- 
session at  the  beginning  of  the  war,  and  so  he  did  the  best 
he  could — copied  the  old  model  as  it  stood. 

Effect  of  the  Russian  Revolution 

Then,  when  the  machine  tool  building  boom  was  at  its 
height  and  contracts  had  been  placed  by  many  machine  tool 
dealers  in  Sweden  with  the  scores  of  small  firms  that  had 
started  in  this  business,  the  Russian  revolution  came.  Im- 
mediately the  demand  from  Russia  fell  off,  and  the  many 
dealers  in  Sweden,  who  either  through  greed  or  lack  of 
foresight  had  placed  large  contracts  for  inferior  machine 
tools,  found  themselves  cut  off  from  the  market  and  with 
enormous  stocks  of  a  poor  quality  of  machines  on  their 
hands.  As  the  contracts  are  very  large  and  permit  of  no  can- 
cellations, some  of  them  are  still  being  filled  by  the  builders. 
Today,  therefore,  there  are  a  number  of  machine  tool  dealers 
in  Sweden  who  are  in  a  difficult  financial  position  on  account 
of  having  a  large  unsalable  stock  on  their  hands.  While  of 
poor  quality,  these  machines  would  sell  in  Sweden  as  long 
as  the  war  lasted,  because  it  was  impossible  to  obtain  ma- 
chines from  abroad,  but  now  that  the  war  is  over,  the  quality 
of  most  of  these  domestic  machines  will  prevent  them  from 
being  sold  except  at  prices  that  would  mean  a  substantial  loss. 

Prices  of  Machine  Tools  in  Sweden 

During  the  war,  and  even  up  to  the  present  time — im- 
portation from  America  having  as  yet  not  been  resumed — 
the  prices  of  machine  tools  have  been  exceptionally  high. 
Present  prices  in  the  United  States  are  considered  high  by 
many,  but  these  prices  are  low  as  compared  with  those  that 
have  obtained  in  Sweden  during  the  past  two  years.     The 

inferior  copies  of  American 
=  and  German  machines  that 
were  'placed  on  the  market 
during  this  period  have  been 
sold  at  prices  from  50  to  100 
per  cent  in  excess  of  present 
prices  of  American  machine 
tools.  These  high  prices  were 
necessitated  by  the  high  cost 
of  materials  and  the  costly 
manner  in  which  the  ma- 
chines were  b  u  i  1 1 — a  few 
machines  only  being  put 
through  at  a  time,  and  every 
shop  apparently  attempting 
to  build  a  full  line  of  machine 
tools,  from  lathes  and  screw 
machines  to  milling  machines 
and  planers.  The  raw  mate- 
rials   were    also    excessively 
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high.  Pig  Iron  sold  in  Sweden  tor  ■  price  nearly  three  times 
the  maximum  price  in  America,  and  east  Iron*  and  steel  a1 
more  than  double  the  price     Wagei  have  risen  so  that  they 

ire   now  as  high   as   wages   in   the   United   States. 

With  the  signing  of  the  peace  treaty  or  possihly  before 
that  time  prices,  however,  will  most  likely  break.  The  in- 
terior machine  tools  with  which  BO  many  of  the  less  far- 
sighted  machine  tool  dealers  aro  stocked  up  must  be  sold 
at  any  price;  and  while  tho  customer  would  much  prefer 
buying  a  machine  that  ho  knows  is  of  first-class  quality,  the 
temptation  to^my  these  inferior  imitations  will  be  very  great 
If  they  are  sold  at  a  price  substantially  less  than  imported 
machines. 

Competition  with  American  Machine  Tools  During  the  Next 
Few  Years 

Por  a  few  months  to  come,  the  inferior  domestic  machines 
that  doubtless  will  be  sold  at  low  prices  will  offer,  in  some 
instances,  a  serious  competition  to  imported  machines,  but 
after  that  period  has  passed,  there  will  be  little  or  no  compe- 
tition with  domestic  machine  tools,  because,  under  normal 
conditions,  the  scores  of  firms  that  have  sprung  up  in  the 
last  four  years  will  be  unable  to  compete  either  in  quality 
or  price  with  American-built  machines,  and  will  go  into 
other  lines  of  business.  At  the  present  writing,  the  indica- 
tions in  Germany  are  that  there  will  not  be  any  serious 
competition  from  that  nation  either,  in  regard  to  machine 
tools.  The  conditions  prevailing  in  Germany  indicate  that 
there  will  be  unrest  for  a  long  time  to  come,  and  when  the 
nation  finally  settles  down,  it  is  probable  that  the  country 
will  be  fairly  well  divided  up  into  a  number  of  moderately 
socialistic  republics,  whose  governments  will  neither  have 
the  capacity  nor  the  desire  to  further  the  foreign  trade  in 
as  aggressive  a  manner  as  did  the  ex-imperial  government. 
Although  Prance  is  expected  to  be,  in  the  future,  the  most 
important  industrial  nation  in  Europe,  on  account  of  the 
natural  resources  which  will  pass  into  French  hands  as  the 
result  of  the  peace  treaty,  any  serious  competition  in  ma- 
chine tools  from  France  is  unthinkable  for  many  years  to 
come,  because  France  has  no  machine  tool  industry  of  any 
account  at  the  present  time,  and  it  is  reasonable  to  expect 
that  it  will  take  a  long  time  for  the  French  nation  to  build 
up  such  an  industry,  because  the  Frenchman  naturally  moves 
slowly  and  leisurely.  The  most  serious  competition  will  be 
with  England,  but  even  that  competition  will  be  one  that  the 
American  machine  tool  builders  can  meet  on  an  equal  foot- 
ing, because  wages  are  now  high  in  England  and  are  likely 
to  remain  high,  and  while  the  British  efforts  are  now  directed 
toward  specialization  in  the  industry  with  a  view  to  reduc- 
ing manufacturing  costs,  these  efforts  will  hardly  carry  the 
industry  to  the  efficiency  of  the  American  plants  for  many 
years  to  come. 

Important  Considerations  in  Holding-  Scandinavian  Market 
It  must  not  be  forgotten,  however,  that  England  is  nearer 
the  Scandinavian  countries  than  is  America,  and  it  is  easier 
for  the  British  manufacturer  to  fill  an  order  quickly.  It 
therefore  becomes  necessary  for  competing  American  build- 
ers to  keep  a  stock  of  machines  in  Sweden,  especially  in  the 
case  of  smaller  sizes,  so  that  orders  can  be  filled  quickly; 
otherwise  even  if  the  customer  should  prefer  the  American- 
made  machine  tool,  he  might  buy  the  British  product  be- 
cause he  could  obtain  it  almost  immediately. 

Another  matter  that  must  not  be  overlooked  is  that  a  satis- 
factory arrangement  of  credits  must  be  provided,  rather  than 
the  cash  payments  against  the  bill-of-lading  insisted  upon 
by  most  American  manufacturers  of  machine  tools  previous 
to  the  war.  European  manufacturers  of  machine  tools  will 
extend  reasonable  credits  to  the  dealers,  and  American  manu- 
facturers must  make  arrangements  to  extend  the  same  credit 
facilities.  This  is  mainly  a  matter  for  the  banks,  however, 
because  if  the  American  banks  will  discount  the  bills  of 
well-known  Scandinavian  dealers,  that  is  all  that  will  be 
required.  The  Bureau  of  Commerce  of  the  United  States 
should  also  have  commercial  attaches  in  the  leading  trading 


centers,  whoso  main  business  it  should  be  to  keep  the  United 
States  government,  and  through  the  government  the  in- 
dustries of  the  United  States,  confidentially  informed  as  to 
tho  business  standing  of  dealers  abroad  who  ask  to  have 
credits  extended  to  them.  It  would  be  preferable  to  have  a 
disinterested  agency,  If  properly  conducted,  handle  this  in- 
vestigation and  information  service,  because  sometimes  the 
European  bank  that  Is  a  correspondent  of  an  American  bank 
may,  for  certain  financial  and  business  reasons,  give  informa- 
tion that  might  be  prejudicial,  although  unjust,  to  the  firm 
under  consideration. 

Future  Market  in  Russia 

The  conditions  in  Russia  are  such  that  it  is  impossible  to 
even  guess  at  the  length  of  time  that  will  elapse  before  the 
country  is  again  in  a  stable  condition.  Even  the  best  in- 
formed men  who  have  access  to  confidential  information  of 
the  Allied  governments  with  regard  to  the  situation  in  Rus- 
sia are  not  in  agreement  as  to  the  actual  situation  in  that 
country.  Some  believe  that  the  Bolsheviki  government  is 
weak  and  thafc  a  comparatively  small  Allied  force  could  end 
its  rule;  others,  again,  claim  that  the  strength  of  the  Bol- 
sheviki government  is  much  greater  than  ordinarily  believed 
and  that  it  has  a  very  firm  hold  on  all  Russia,  excepting 
Siberia,  the  extreme  north,  and  the  region  close  to  the 
Black  Sea. 

Whatever  the  conditions,  however,  it  is  evident  that  sooner 
or  later  the  nation  must  settle  down  to  an  orderly  condi- 
tion, and  when  that  time  comes  almost  everything  in  Russia 
in  the  metal  working  field  will  need  replacement.  Prac- 
tically all  over  Russia,  except  in  a  few  works  used  by  the 
Soviet  government  for  the  making  of  war  materials,  fac- 
tories have  been  entirely  dismantled  by  the  Bolsheviki  in 
order  to  gain  access  to  the  small  amounts  of  brass,  bronze, 
or  copper  used  in  the  construction  of  the  machines.  These 
metals,  which  command  a  high  price  at  the  present  time, 
have  been  shipped  mostly  to  the  nearby  neutral  countries 
and  sold  as  scrap.  The  appearance  of  this  scrap  indicates 
that  the  machines  have  been  broken  to  pieces,  simply  to 
obtain  the  more  valuable  metals  used  in  their  construction. 
In  the  same  manner,  it  is  said  that  practically  everything 
of  value  has  been  destroyed,  and  when  the  war  is  over,  the 
reconstruction  that  will  be  needed  in  Russia,  will  require 
machine  tools  and  machinery  of  all  kinds.  The  opportunities 
for  extended  trade  activities  will  be  enormous,  because,  after 
all,  Russia  is  a  rich  land  in  its  natural  resources,  and  as 
soon  as  the  delirium  is  over  and  the  people  settle  down  to 
work  again — which  they  simply  must  do  within  another  year, 
if  they  are  not  all  going  to  starve  to  death — they  will  be 
able  to  pay  with  raw  materials  for  the  manufactured  pro- 
ducts that  will  be  required  to  put  the  country  back  again 
among  the  civilized  nations.  Of  course,  some  scheme  of 
international  financing  will  be  necessary  to  facilitate  this 
reconstruction. 

German  Activities  in  Sweden 
The  activities  of  German  business  interests  in  Sweden 
during  the  past  two  years  have  been  very  noticeable.  The 
German  interests  have  realized  that,  after  the  war,  they  will 
be  in  a  very  difficult  position  in  regard  to  foreign  trade. 
Several  German  concerns,  therefore,  have  established  agen- 
cies in  Sweden  with  a  view  to  selling  their  products  under 
Swedish  names  and  as  if  manufactured  in  that  country.  One 
large  and  well-known  German  electrical  concern  has  made 
plans  to  build  large  factories  in  Sweden,  where  presumably 
machines  will  be  assembled,  the  parts  being  made  in  Ger- 
many and  shipped  to  Sweden  for  that  purpose.  Whether  the 
Swedish  government  will  take  some  action  with  regard  to 
these  attempts  to  carry  on  German  trade  under  the  protec- 
tion of  the  Swedish  flag  is  not  yet  known,  but  it  is  reason- 
able to  expect  that  if  the  Swedish  government  does  not  take 
such  steps,  the  Allied  governments  will  include  measures 
looking  toward  this  end  in  the  conditions  of  readjustment 
that  will  be  part  of  the  peace  treaty. 
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It  is  doubtless  that  it  would  be  very  tempting  to  the  finan- 
cial interests  in  Germany  to  transfer  some  of  their  activities 
to  Sweden  In  case  the  new  German  governments  should  be- 
come very  socialistic  in  their  tendencies.  In  the  machine 
tool  field,  however,  it  is  not  believed  that  these  activities  of 
the  Germans  will  have  any  appreciable  effect.  It  is  the 
electrical  field  and  the  general  manufacturing  fields  that 
will  be  more  likely  to  be  affected. 

Agencies  for  Machine  Tools  in  Sweden 

The  writer  believes  that  it  is  highly  important  that  Amer- 
ican machine  tool  builders  carefully  select  the  agencies  that 
are  to  represent  them  in  Sweden  now  that  the  war  is  over. 
Conditions  have  materially  changed  during  the  past  four 
years,  and  the  firms  that  were  leaders  previous  to  the  war 
are  not  necessarily  the  leaders  now.  Some  have  injured 
their  reputation  by  handling  machine  tools  of  the  very 
poorest  grades,  thinking  apparently  of  nothing  else  than  how 
to  make  the  greatest  amount  of  money  in  the  shortest  time, 
and  ignoring  entirely  the  effects  on  the  future.  New  dealers 
have  come  to  the  front  who  have  become  recognized  for 
their  integrity  and  care  in  handling  their  business.  It  is  for 
the  American  machine  tool  manufacturer  to  make  careful 
inquiries  into  the  business  reputation  of  the  various  firms 
that  might  be  selected  to  represent  him,  and  then  to  make 
his  choice  upon  the  basis  of  the  results  of  such  an  inquiry. 
To  go  by  pre-war  impressions  would  be  erroneous.  There 
has  been  a  new  deal  all  around,  and  as  the  future  of  the 
American  machine  tool  trade  in  the  Scandinavian  countries 
is  of  the  greatest  importance  to  the  writer  personally,  he 
wishes  to  impress  upon  the  American  machine  tool  manu- 
facturer the  necessity  of  thoroughly  inquiring  into  the  pres- 
ent character,  reputation,  and  financial  responsibility  of  the 
agent  that  will  represent  him  in  the  Scandinavian  countries 
from  now  on. 

Previous  to  the  war,  the  American  manufacturer  did  not 
seem  to  care  greatly  whether  his  agent  worked  hard  to  sell 
his  machines  or  not;  as  long  as  he  got  a  few  orders  every 
now  and  then,  he  was  satisfied.  As  a  matter  of  fact,  most 
of  the  machines  were  sold  not  so  much  because  of  the  efforts 
of  the  dealer  as  because  the  customer  wanted  a  certain  make 
of  American  machine  tool.  In  other  words,  the  customer 
bought  the  machine — the  dealer  did  not  sell  it.  A  new  era 
is  now  at  hand  when  American  machine  tool  builders  will 
expect  real  results,  because  the  foreign  trade  is  going  to  be 
a  great  factor  in  the  future  of  the  machine  tool  business. 


STANDARDIZATION    IN    SPECIAL 
MACHINE  DESIGN 

BY  F.  E.  JOHNSON 

The  slow  and  inefficient  old-time  methods  of  producing 
parts  were  not  adapted  to  the  production  of  interchangeable 
parts  for  a  machine  or  device,  as  the  practice  was  to  lay  out 
much  of  the  work  using  only  a  few  special  tools,  jigs,  or 
fixtures,  and  those  of  the  simplest  forms.  These  methods 
made  it  necessary  to  machine  such  members  as  required 
accuracy,  in  the  order  in  which  they  were  assembled  into  a 
machine,  which  was  a  slow  process,  and  required  much  fit- 
ting, filing,  chipping,  etc.  As  the  demand  for  machinery  of 
various  kinds  increased,  it  became  imperative  to  improve 
production  methods.  Improvements  in  the  various  existing 
types  of  machine  tools,  particularly  in  milling  and  grinding 
practice,  advanced  at  a  rapid  rate.  New  types  came  into 
existence,  including  semi-automatic  and  full  automatic  ma- 
chines such  as  the  screw  machine  and  turret  lathe. 

Developments  in  jig,  tool,  and  fixture  practice  followed 
as  a  consequence.  Today  in  our  best  plants  that  turn  out  a 
product  in  large  quantities,  unnecessary  time  and  labor  is 
not  expended  in  assembling  operations.  The  various  parts 
are  machined  so  that  they  are  interchangeable  and  ready  to 
be  secured  in   their   respective  positions.     The   larger   con- 


cerns, such  as  those  manufacturing  motor  cars,  sewing  ma- 
chines, etc.,  whose  output  in  a  month  or  year  is  of  enormous 
proportions,  found  it  necessary  to  install  equipment  of  a 
highly  specialized  nature.  An  example  of  this  type  of  equip- 
ment is  found  in  the  plant  of  a  certain  sewing  machine 
concern  which  has  in  operation  a  large  turret  or  indexing 
machine,  for  machining  the  bed-plate  or  base  upon  which 
the  needle-bar  arm  of  its  product  is  secured.  The  operations 
performed  on  this  machine  are  numerous,  and  include  mill- 
ing, drilling,  tapping,  facing,  counterboring,  etc.,  so  that  a 
finished  piece  is  produced  at  intervals  of  one  minute,  or  the 
time  required  for  the  longest  operation.  This  is  carrying 
methods  to  a  point  where  the  average  manufacturer  cannot 
follow,  because  his  output  of  parts  does  not  demand  such 
advanced  means.  In  order  to  attain  and  retain  this  manu- 
facturing efficiency,  it  was  necessary  for  such  concerns  to 
standardize  their  product,  and  to  avoid  making  changes  in 
it  that  would  greatly  disturb  the  operation  of  the  system. 

Evolution  of  Tool  Designing  Department 

The  smaller  manufacturer,  whose  product  is  not  so  well 
known  or  is  not  developed  and  perfected  to  a  point  where 
he  can  safely  standardize  it,  requires  a  system  that  is  more 
flexible.  It  is  not  so  many  years  ago  that  tool  engineers, 
tool  designers,  and  tool  designing  departments  did  not  have 
a  place  in  the  manufacturing  scheme.  The  problem  of  de- 
signing a  tool  or  fixture  was  handled  by  the  tool-room  fore- 
man, who  made  the  necessary  drawing — if  one  was  required. 
The  value  of  machining  parts  accurately  as  a  factor  for  im- 
proving the  quality  of  the  output  and  reducing  costs  soon 
became  generally  recognized,  and  consequently  the  tool-de- 
sign phase  of  the  work  was  put  on  a  more  systematic  basis. 
What  is  good  or  bad  in  small-tool  practice  has  been  so  gen- 
erally discussed  in  recent  years  that  as  a  result  certain 
means  and  methods  have  been  accepted  as  standard  practice. 
Types  of  jigs  and  fixture  bodies,  mechanisms,  and  various 
parts  have  been  standardized,  and  are  kept  in  stock  by  some 
concerns,  so  that  a  designer  may  utilize  them  when  it  is 
practicable,  and  thereby  reduce  the  costs  for  such  work. 
Well  defined  principles  or  rules  as  to  the  main  points  which 
should  be  considered  by  a  designer  have  been  evolved  as  a 
result  of  the  collective  experiences  of  many  mechanics,  and 
in  machine  tool  design  general  principles  of  construction 
have  been  established. 

Standardization  of  Mechanisms  for  Performing  Similar 
Functions 

The  matter  of  standardization  in  special  machine  design 
has  not  received  so  much  attention.  At  the  present  time 
widely  varying  means  are  used  by  different  designers  to 
perform  a  common  or  similar  function.  Although  each  may 
be  individually  successful,  some  means  are  undoubtedly  less 
efficient  or  more  expensive  than  others.  A  more  definite 
knowledge  of  what  would  constitute  a  reliable  means  of 
performing  a  certain  function  which  could  be  considered  as 
a  standard  would  be  of  decided  benefit. 

When  we  consider  the  expense  and  time  required  to  design 
and  build  even  a  very  simple  machine,  it  is  evident  that  a 
proper  method  of  handling  the  problem  is  essential.  The 
single-purpose  machine  tool  is  rapidly  becoming  a  greater 
factor  in  manufacturing  methods.  Quantity  production  of 
parts  is  a  means  of  reducing  manufacturing  costs,  selling 
prices,  and  hours  of  labor.  The  full  automatic,  or  one  that 
is  equipped  with  some  form  of  magazine  or  self-feeding  de- 
vice constitutes  the  best  possible  means  for  producing  parts 
in  quantities,  as  one  operator  may  care  for  several  machines. 
In  many  cases  it  is  possible  to  produce  machines  of  this 
type  so  that  by  standardizing  certain  mechanisms  or  parts, 
they  may  be  adaptable  to  a  number  of  uses  for  a  particular 
class  of  work,  to  the  same  extent  that  the  screw  machine 
and  turret  lathe  serve  in  their  particular  field.  By  sub- 
stituting cams,  fixtures,  tools,  or  magazines  it  can  be  made 
to  cover  a  considerable  range  of  work. 


Making  Naval  Gun  Mounts 

Second  Installment  of  an  Article  Describing  Special  Tools,  Gages  and  Fixtures  Used  at  the  Plant  of 

the  Mead- Morrison  Mfg.  Go.  where  1000  Complete  Mounts  for  4-inch  Guns 

are  Being  Constructed  for  the  United  States  Navy 

BY  FRANKLIN  D.  JONES 


THE  preceding  article  on  this  subject,  published  in  the 
February  number  of  Machinery,  dealt  principally  with 
the  special  fixtures  and  tools  used  for  machining  the 
slide,  carriage,  and  stand  of  4-inch  gun  mounts.  Some  in- 
teresting and  ingenious  special  equipment  is  required  for 
producing  the  sight-  or  sword-bar,  which  is  an  important 
part  of  the  sighting  mechanism,  and  this  equipment  will  be 
described  in  the  present  installment. 

The  sight^bar  is  very  difficult  to  machine,  partly  because 
of  the  accuracy  required  and  partly  because  of  the  nature  of 
the  machining  operations.  It  is  necessary  that  all  bearing 
surfaces  have  the  same  accuracy  and  grade  of  finish  as  is 
required  in  the  manufacture  of  gages.  The  radial  or  circular 
surface  of  the  sight-bar  must  also  be  so  nearly  perfect  that 
the  sight  may  be  operated  through  its  complete  range  of 
adjustments  for  elevation  and  azimuth  (horizontal  move- 
ments) without  any  binding  action  and  without  perceptible 
lost  motion  between  the  moving  parts.  The  curved  surfaces 
of  the  sight^bar  and  of  the  bearing  in  the  sight-bar  bracket 
must  be  exactly  concentric  with  the  axis  of  the  pivot  about 
which  the  sight  moves  in  elevation.  The  sides  of  the  sight- 
bar  must  also  be  ex- 
actly parallel  and  in 
a  plane  at  right 
angles  to  the  pivot. 
These  and  other  ex- 
acting requirements 
make  this  a  very  in- 
teresting although 
difficult  part  to  pro- 
duce on  an  inter- 
changeable basis, 
and  it  was  necessary 
to  design  special 
radius  milling  fix- 
tures and  gages  such 
as  will  be  described 
in  the  following. 

A  general  idea  of 
the    nature    and    ex- 


Fig.  18. 


tent  of  the  work  done  on  this  part  may  be  obtained  from 
Fig.  18,  which  shows  the  sightfoar  at  five  different  stages 
of  completion.  There  are  twenty-one  distinct  machining 
operations  on  this  member.  The  rough  drop-forging  is  shown 
at  A;  the  forging  after  the  straddle-milling  operation  is 
shown  at  B;  at  C  the  sight-bar  has  had  the  sides  rough- 
milled  to  the  correct  radius,  and  some  work  has  also  been 
done  upon  the  head  or  projecting  part  at  the  upper  end;  at 
D  the  sight-bar  has  had  the  channel  or  groove  milled  in  one 
side;  and  at  E  is  shown  the  finished  product.  There  are,  of 
course,  intermediate  stages  of  completion  which  are  not 
shown  by  these  illustrations. 

Straddle-milling  and  Gang-planing  Operations  on  Sight-bar 

The  first  operation  on  the  sight-bar  is  to  rough-«aill  the 
sides  as  illustrated  at  B,  Fig.  18.  This  operation  is  performed 
by  a  heavy  column-and-knee  type  machine  equipped  with 
straddle-mills  for  machining  both  sides  of  the  bar  simulta- 
neously, as  illustrated  in  Fig.  19.  While  this  is  a  roughing 
cut,  the  sides  are  machined  parallel  within  close  limits, 
which  enables  the  work  to  be  located  accurately  in  the  fix- 
tures used  for  sub- 
sequent operations. 
The  fixture  for  strad- 
dle-milling is  of  very 
simple  design,  and 
consists  principally 
of  a  casting  curved 
to  fit  the  lower  sup- 
porting surface  of 
the  sight-bar  forg- 
ing. The  head  of 
the  sight-bar  is  held 
against  a  plate  at 
the  end  of  the  fix- 
ture and  is  secured 
in  place  by  an  or- 
dinary clamp. 

The    method    of 
gang  -  planning    the 


Rough  Drop-forging  for  Sight-bar  at  the  Left  and  its  Appearance 
after  Successive   Machining  Operations 
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Fig.    19.      Straddle-milling   Sides   of    Sight-bar   Forging 

heads  of  the  sight-bars  after  the  straddle-milling  operation 
is  illustrated  in  Fig.  22.  Twenty-four  sight-bar  forgings  are 
planed  at  one  time;  four  cutting  tools  are  used,  two  being 
held  in  the  side 
heads  while  two  are 
attached  to  the 
heads  of  the  cross- 
rail.  The  sight-bars 
are  located  at  right 
angles  to  the  length 
of  the  planer  table 
by  the  milled  sides, 
one  side  of  each  bar 
being  held  against  a 
vertical  surface  on 
the  fixture,  as  shown 
in  the  illustration. 

Rougrh  -  milliner    Slot- 
Radius  Milling-  Fix- 
ture for  Sigrht-bar 

The  slot  which  is 
milled  in  one  side  of 
the  sight-bar,  as 
shown  at  D  and  E, 
Fig.  18,   is  rough- 


Fig.    21.      Radius   Milling   Fixture   used 

milled  as  illustrated  in  Fig.  20.  The  sight-bar  A  is  held  on 
a  fixture  having  a  slot  B  in  the  rear  side  of  the  same  radius 
as  the  slot  to  be  milled.     A  block  C,  which  is  free  to  swivel 


Fig.   20.      Rough-milling   a   Circular   Slot   in   the   Sight-bar 

and  is  pivoted  to  a  stationary  part  of  the  machine,  engages 
slot  B.  The  cross-feed  screw  in  the  knee  is  removed,  and  as 
the  table  is  fed  in  a  lengthwise  direction,  a  slot  is  milled  to 

the  same  radius  as 
the  slot  B  in  the  fix 
ture.  A  weight  is  at- 
tached to  the  saddle 
of  the  machine  by 
means  of  a  wire 
cable  which  is  con- 
nected at  D.  The 
object  of  using  a 
weight  is  to  hold 
block  C  in  contact 
with  the  slot  on  one 
side,  and  thus  by 
eliminating  all  play 
it  is  possible  to  se- 
cure a  higher  degree 
of  accuracy.  A  two- 
lipped  end -mill  is 
used  for  this  opera- 
tion. The  slot  is 
milled  0.8  inch  wide 
and    l"s    inch    deep. 


for  Different   Operations  on  the  Sight-bar 

The  curved  sides  of  the  sight-bar  and  also  the  beveled 
surfaces  along  one  edge  are  milled  by  means  of  a  radius 
fixture  of  the  type  shown  in  Fig.  21.     This  general  style  of 


Fig.    22.      Gang-planing    Twenty-four   Sight-bar   Forgings 
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fixture    is    used    ex- 
tensively   In   connec 
tlon    witb   other   op- 
eral  lone  on  the  sighl 
ing    mechanism,     it 

|  |    very    h  e  B  \  V 

t  i  11  K     .1, 

which  is  bolted  to 
the  table  <>i'  the  ma- 
chine.  The  si^iit  bar 

/{  is  held  onto  the 
swinging  part  0  Of 
the  fixture,  which  is 
pivoted  at  /».  At  the 
work-holding  end  of 
the  swinging  mem- 
ber thore  is  a  swiyel- 
ing  nut  through 
which  passes  a  feed- 
screw.  This  feed- 
screw is  connected 
by  gearing  located 
at  the  end  of  the 
table  with  the  reg- 
ular feed  -  screw  of 
the  machine,  the  nut 
in    the    milling    ma- 


Fig.   23.     Profiler  arranged  for  milling  a  Circular  Dovetailed  Groove 

chine  having  been  removed;  consequently,  when  a  sight-bar 
is  being  milled,  the  part  C  of  the  fixture  is  given  a  circular 
movement  about  the  pivot  D  as  the  power  feed  traverses  it 
from  one  end  of  its  swing  to  the  other.  The  illustration 
shows  the  machine  milling  the  beveled  edges  on  the  top  of 
the  sight-bar.  When  the  sides  are  being  milled,  the  cutter 
shown  at  E  is  used.  After  one  side  has  been  milled,  the 
stops  F  are  transferred  to  the  opposite  side  so  that  they  will 
not  interfere  with  the  cutter.  The  gage  used  for  testing  the 
radius  of  the  inner  surface  forms  part  of  the  fixture,  and 
consists  of  a  bar  G  which  is  free  to  slide  through  a  block  H. 
This  block  is  also  free  to  turn  about  the  same  pivot  which 
is  used  for  the  swinging  part  of  the  fixture.  The  radius  of 
the  sight-bar  is  tested  by  bringing  the  gage  point  into  con- 
tact with  it  and  then  noting  the  position  of  the  end  of  bar 
G  relative  to  the  outer  surface  of  block  H.  "When  the  end 
of  the  bar  and  the  surface  of  the  block  are  exactly  in  the 
same  plane,  as  indicated  by  tests  made  with  a  dial  gage,  the 
work  is  correct.     The  sight-bar  is  located  in  the  fixture  by 


tin-   Finished   face  of 

the  head,  which  also 
serves  as  a  common 
locating  point  for 
in  |  ii  y  other  opera- 
tions. In  designing 
i he  ii\t area  for  hold- 
ing the  sight-bar, 
special  at  tent  ion  was 
paid  to  the  question 
of  providing  adequate 
rigidity,  and  as  a 
result  the  parts  are 
unusually  heavy. 
There  is  consider- 
able overhang  of  the 
fixture  relative  to 
the  machine  table, 
and  in  order  to  avoid 
sag,  the  overhanging 
part  is  counterbal- 
anced by  a  heavy 
weight  attached  to 
one  end  of  the  wire 
cable  J  which  passes 
over  pulleys  fastened 
to  the  ceiling. 

Circular  Milling-  Operation  on  Profiling-'Machine 

The  method  of  using  an  ordinary  profiling  machine  for 
milling  a  circular  dovetailed  channel  in  one  side  of  the  sight- 
bar  is  illustrated  in  Pig.  23.  This  channel  is  for  receiving 
the  German  silver  graduated  strip  which  indicates  the  range 
at  which  the  sight  mechanism  is  set.  While  it  would  be 
possible  to  perform  this  operation  by  means  of  a  radius  mill- 
ing fixture  similar  to  the  design  described  in  connection 
with  Fig.  21,  the  profiler  is  used  in  preference  for  this  opera- 
tion because  it  is  more  rapid  and  it  enables  the  larger  and 
more  expensive  milling  machine  used  for  radius  milling  to 
be  engaged  on  more  productive  work.  The  profiling  fixture 
has  a  curved  channel  or  slot  A  on  one  side  which  is  engaged 
by  a  swiveling  block  B  so  that  a  dovetailed  channel  C  of 
corresponding  radius  is  milled  in  the  side  of  the  sight-bar. 

Fig.  26  illustrates  another  application  of  the  profiler  in 
connection  with  machining  the  sight-bar.  The  operation  in 
this  case  is  simply  that  of  milling  the  edge  of  the  head  to 


Fig.   24.      Radial   Indexing  Fixture   for   cutting   Gear   Teeth   in   Sight-bar 
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the  required  contour. 
It  will  be  seen  that 
the  path  followed  by 
the  milling  cutter  is 
controlled  by  a  for- 
mer plate  A,  which 
is  engaged  by  pin  B 
in  the  usual  manner 
while  cutter  C  mills 
the  curved  edge  on 
the  sightJbar. 

Milliner  Rack  Teeth 
in  Sig-ht-bar 

The  sight-bar  and 
the  other  parts  of 
the  sight  mechanism 
which  are  attached 
to  it  are  elevated  or 
lowered  through  a 
pinion  which  en- 
gages teeth  cut  on 
one  side  of  the  sight- 
bar.  These  teeth 
must  be  very  ac- 
curately spaced;  in 
fact,  the  total  toler- 
ance or  allowable  er- 
ror in  the  fifty-five  Fig'  26'  Radial  Planin* 
teeth  of  the  sight-bar  is  only  0.0005  inch.  The  fixture  used 
for  milling  these  gear  teeth  is  illustrated  in  Fig.  24.  The 
gear  teeth  on  the  sight-bar  do  not  form  a  rack,  but  rather 
the  segment  of  a  gear,  since  the  pitch  line  is  an  arc;  there- 
fore, the  radial  type  of  fixture  is  employed.  The  base  A  is 
bolted  to  the  machine  table,  and  the  swinging  part  B  is 
pivoted  at  the  rear  end.  Beneath  this  swinging  part  there 
is  a  segment  of  a  worm-wheel,  and  meshing  with  it  a  worm 
carried  by  the  shaft  of  the  indexing  mechanism.  The  index- 
ing crank  G  connects  with  this  worm-shaft  through  spur 
gearing.  The  sight-«bar  is  clamped  to  an  adapter  plate,  which 
is  replaced  by  another  adapter  when  the  same  fixture  is  used 
for  milling  operations  on  the  yoke  as  will  be  described  later. 
The  sight-bar  is  located  in  part  by  the  finished  surface  of 
the  head,  as  is  the  case  in  the  other  operations.  As  it  would 
be  difficult,  if  not  impossible,  to  construct  a  large  fixture  of 
this  kind  and  eliminate  all  measurable  error,  the  original 
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Inaccuracy  is  elim- 
inated as  far  as  pos- 
sible in  order  to  re- 
duce the  error  in 
spacing  the  teeth  to 
a  m  i  n  i  in  U  m.  The 
method  of  compen- 
sating for  this  orig- 
inal error  is  as  fol- 
lows: When  index- 
ing the  fixture  a  dis- 
tance  equivalent  to 
one  tooth  space, 
crank  C  is  turned 
one  revolution  or 
until  its  spring  pin 
again  comes  around 
into  mesh  with  the 
hole  in  the  disk 
shown.  Since  there 
are  55  teeth  in  the 
sight-bar,  and  as  the 
total  original  error 
was  a  few  thou- 
sandths inch  large, 
this  error  is  compen- 
sated for  by  turning 

Fixture  for  Sight-bar  the    indexing    disk    D 

backward  an  amount  equivalent  to  1/55  of  the  original  er- 
ror. There  are  really  two  indexing  movements,  therefore, 
for  each  tooth  space,  the  same  as  in  compound  indexing.  A 
gear  tooth  caliper  of  the  vernier  type  is  used  for  testing  the 
tooth  thickness;  the  spacing  is  verified  by  placing  pins  be- 
tween the  gear  teeth  at  each  end  of  the  segment,  and  also 
at  intermediate  points,  and  then  measuring  the  distance  be- 
tween the  pins  by  using  a  vernier  caliper.  The  counter- 
balancing weights  are  also  used  in  conjunction  with  this 
fixture,  the  attached  cables  E  and  F  passing  over  pulleys 
above.  These  weights  not  only  counterbalance  the  overhang- 
ing parts  of  the  heavy  fixture,  but  also  make  it  easier  to 
elevate  the  knee  for  feeding  the  cutter  down  past  the  work. 

Radius  Planing-  Fixture 

By  referring  to  view  E  in  Fig.  18,  it  will  be  seen  that  one 
end  of  the  sightjbar  head  is  finished  to  circular  form.    These 


Fig.   26.     Profiler  set  up  for  milling  Curved   Edge  of   Sight-bar  Head 


Fig.   27.     Fixture   for  milling   Curved   Slot   in   Sight-bar  Bracket 
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Fig.   28.     Radius  Fixture   for  Milling   Operations 

surfaces  are  machined  on  a  planer  equipped  with  a  special 
radius  fixture  as  shown  in  Fig.  25.  An  arm  A  is  rigidly  at- 
tached to  one  of  the  planer  housings  and  carries  a  shaft  B 
which  forms  the  pivot  for  the  swinging  part  C  of  the  fixture. 
This  swinging  member  has  a  slot  on  the  rear  side  which  is 
engaged  by  a  pivoted  block  which  moves  to  and  fro  with  the 
planer  table;  consequently,  the  sightjbar,  which  is  held  to 
the  swinging  member  in  an  upright  position,  follows  a  cir- 
cular path  and  is  planed  to  a  circular  form,  the  radius  of 
any  surface  being  governed  by  the  horizontal  distance  from 
the  cutting  edge  of  the  tool  to  the  axis  of  pivot  B.  This  fix- 
ture is  similar  in  principle  to  some  of  the  forms  used  in 
locomotive  shops  for  planing  the  links  of  the  valve-operating 
mechanism. 

Milling'  Curved  Slot  in  Sig-ht-bar  Bracket 

The   bronze   bracket   through   which   the    sight-bar    slides 
when  being  elevated   or   lowered,   has   a   curved   slot  which 


mil:. i  be  milled  to  the  same  ra- 
iiiu  as  i he  Bight  bar  to  avoid 
any  cramping  or  binding  action. 
a  finished  surface  on  the  brack- 
ed l.  Fig.  27,  is  damped  against 
a    lop    plate    or    bridge    H    of    the 

fixture,  and  it  is  further  located 
by  a  plug  0  at.  the  right.  The 
base  ol  tin-  fixture  fitB  between 
curved  t racks  or  guiding  strips 
J).  At  one  end  of  the  fixture  a 
transverse  slot  is  formed,  and 
this  is  engaged  by  a  block 
pivoted  to  a  nut  through  which 
the  feed-screw  passes.  The  feed- 
screw is  connected  by  gearing  E 
with  the  regular  feed-rod  of  the 
machine,  and  as  the  movable 
section  of  the  fixture  is  fed 
along,  a  slot  is  milled  to  the 
same  radius  as  the  tracks. 

Machining-  Operations  on  the 
Yoke 

The  yoke   of  the   sight  mech- 
Yoke  anism    is    a    cast-steel    member 

which  carries  the  telescopes  at  its  forward  end  and  is  at- 
tached at  the  rear  to  the  sight-bar.  This  yoke  is  free  to 
swing  about  horizontal  and  vertical  pivots  at  the  forward 
end  which  must  be  exactly  at  right  angles  to  each  other. 
The  horizontal  pivot  is  utilized  when  adjusting  the  sight  in 
elevation,  and  the  vertical  pivot  for  setting  the  sight  in 
azimuth  or  for  horizontal  adjustments.  When  making  adjust- 
ments for  elevation,  the  sight-bar  simply  slides  through  its 
bracket,  whereas  horizontal  movements  result  in  a  circular 
turning  movement  of  the  yoke  relative  to  the  head  of  the 
sight-bar.  There  are  some  interesting  radial  milling  opera- 
tions on  the  rear  end  of  the  yoke,  as  well  as  other  machine 
work  which  is  of  an  unusual  nature,  due  to  the  degree  of 
precision  involved. 

Radius  Milling  Fixture  for  Yoke 

The  curved  surfaces  at  the  end  of  the  yoke  are  milled  to 
the   required   radius   by   a   type   of  fixture   which,   in   many 


Machinery 


Fig.  29.     Plan  View  of  Fixture  shown  in  Fig.  28 
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respects,  is  similar  to  the  radial  designs  already  referred  to 
in  connection  with  the  sight-bar.  The  base  A,  Fig.  28,  is 
bolted  to  the  table  of  a  column-and-knee  type  of  milling  ma- 
chine, and  the  upper  part  B  is  free  to  swing  about  a  pivot 
located  at  the  required  radial  distance.  The  operation  shown 
in  this  particular  illustration  is  that  of  form-milling  the 
worm-gear  segment  in  which  worm  teeth  are  cut  later  to 
mesh  with  a  worm  which  enables  the  yoke  to  be  adjusted 
horizontally.  Several  other  curved  surfaces  are  also  milled 
with  the  same  fixture,  the  cutters  used  for  the  other  opera- 
tions being  shown  at  C.  The  swinging  member  of  the  fix- 
ture is  provided  with  both  a  hand-operated  and  automatic 
feeding  movement.  The  latter  is  derived  from  the  regular 
feed  mechanism  of  the  machine.  The  universally  jointed 
shaft,  originally  designed  to  transmit  feeding  movements 
to  the  work-table,  was  disconnected  and  arranged  to  drive 
the  feed-screw  of  the  fixture  through  a  train  of  spur  gear- 
ing. The  construction  of  this  fixture  is  shown  more  clearly 
by  the  plan  view,  Fig.  29.  The  universally  jointed  shaft 
drives  gear  D  which,  through  the  other  spur  gears  shown, 
revolves  a  feed-screw  E.  This  feed-screw  passes  through  a 
swiveling  nut  connected  with  the  swinging  part  B  of  the 
fixture  which  is  pivoted  at  F.  The  yoke  is  indicated  in  this 
illustration  by  the  heavy  dot  and  dash  lines.  The  type  of 
radius  gage  used  in  conjunction  with  this  yoke  milling 
operation  may  be  seen  by  referring  to  Fig.  28.  The  gage  G, 
shown  in  place  on  the  fixture,  is  used  for  testing  the  radius 
of  the  worm-gear  segment  being  milled.  The  gaging  end 
corresponds  to  the  curved  surface  of  the  segment,  and  the 
opposite  end  is  placed  over  a  pivot  that  is  in  alignment  with 
the  main  pivot  about  which  the  fixture  swings.  Another 
radius  gage  seen  at  the  front  of  the  fixture  is  placed  on  the 
pivot  previously  referred  to,  and  has  a  micrometer  head  for 
measuring  the  radius  at  the  end  of  the  yoke  where  a  spur 
gear  segment  is  formed. 


TENSILE  TESTS  OF  CAST  IRON  AND 
SEMI-STEEL 

By  H.  L.  CAMPBELL,  Metallurgist,   Industrial  Works, 
Bay  City,   Mich. 

Although  cast  iron  and  semi-steel  are  not  to  be  recom- 
mended for  use  where  tensile  strength  is  of  prime  impor- 
tance, tensile  tests  of  these  metals  serve  as  a  guide  in  de- 
termining their  physical  values.  When  the  structure  of  the 
metal  is  such  that  high  tensile  properties  are  obtained,  it  is 
certain  that  other  tests  likewise  will  indicate  high  strength. 
A  transverse  test  involves  both  tension  and  compressive 
forces,  and  since  the  strength  in  compression  of  cast  iron 
or  semi-steel  is  much  greater  and  varies  to  a  less  extent 
than  the  tensile  strength,  the  tests  in  pure  tension  may  be 
used  as  a  basis  for  comparing  the  actual  physical  conditions 
of  these  metals. 

Tensile  test  bars  are  usually  cast  separate,  although  they 
may  be  poured  with  the  castings  which  they  are  to  repre- 
sent. When  the  test  bars  are  attached  to  the  castings,  care 
should  be  taken  to  see  that  the  conditions  as  to  the  feeding 
of  the  metal  and  the  rate  of  cooling  are  the  same  for  the 
test  bars  and  for  the  casting.  Turned  bars  give  more  satis- 
factory results  than  specimens  which  are  tested  in  the  form 
in  which  they  are  cast.  It  is  difficult,  if  not  impossible,  to 
obtain  cast  test  specimens  that  are  of  exact  dimensions  and 
free  from  irregularities. 

For  tension  tests  of  cast  iron  and  semi-steel,  it  is  im- 
portant that  the  forces  be  applied  only  in  tension,  as  any 
components  in  transverse  directions  will  depreciate  the  re- 
sults. In  order  to  accomplish  this,  a  set  of  special  test-bar 
holders  has  been  made  which  insures  positive  alignment  of 
the  test  bar  and  the  forces  applied.  As  shown  in  the  accom- 
panving  illustration  the  holders  A  consist  of  a  coupling,  in- 
side of  which  is  a  ball  and  socket  joint.  The  extended  head 
of  the  test  bar  rests  upon  a  split  washer  B  which  forms  the 
ball  of  the  joint.    A  holding  nut  C  screws  into  the  coupling 


— S 


F^nF^^rr/"   f 


and  serves  as  the  socket.  The 
holders  are  fastened  to  two 
bolts  D  each  of  which  is  pro- 
vided with  a  ball  head.  These 
bolts  pass  through  wedge- 
shaped  blocks  E,  one  of  which 
is  set  into  the  head  and  one 
into  the  carriage  of  the  testing 
machine.  Each  block  has  a 
turned  recess  at  the  large  end 
to  form  a  seat  for  the  head  of 
the  bolt.  A  tapered  hole  in 
the  block  allows  free  move- 
ment of  the  bolt  during  the 
test.  The  lower  wedge-block  is 
held  in  place  by  clamps  F 
which  are  attached  to  the  car- 
riage of  the  testing  machine. 
In  order  that  the  shock  on  the 
testing  machine  may  be  re- 
sisted when  the  test  bars 
break,  a  spring  G  is  provided 
around  the  lower  tension  bolt. 
This  spring  is  made  of  !,-inch 
wire  and  is  fastened  to  thim- 
bles at  each  end,  as  shown. 

In  preparing  for  a  test,  the 
halves  of  the  ball  washer  are 
placed  around  each  end  of  the 
specimen  8  and  into  the  sockets 
of  the  holding  nuts;  which,  in 
turn,  are  screwed  into  the 
couplings.  The  standard  ten- 
sile test  specimen  is  turned 
from  cast  bars,  which  are  ap- 
proximately iy2  inch  in  diam-  Special  Holders  for  tegtIng 
eter  and  4%  inches  long.     The  TensU©  strength  of  Ca« 

only   accurate   machining   that  Iron  and  Semi"8teel 

is  necessary  is  on  the  central  portion,  which  is  made  1  inch 
square.  As  it  is  not  desired  to  measure  the  elongation  or 
reduction  of  area  of  these  bars,  the  length  of  the  square 
central  section  is  relatively  short.  The  other  portions  of 
the  specimen  are  made  of  just  sufficient  length  to  fit  into 
the  holders.  By  the  use  of  extended  heads  on  the  test  spec- 
imens instead  of  the  commonly  used  threaded  ends,  the  sav- 
ing in  machining  time  amounts  to  fifteen  minutes  for  each 
bar.  The  chief  advantage  of  this  holding  device  is  in  the 
use  of  the  ball  and  socket  joints,  which  insure  a  pure  tension 
test  of  the  metal. 

*     *     * 

Felix  S.  S.  Johnson,  American  consul  at  Kingston,  Ontario, 
Canada,  directs  the  attention  of  American  manufacturers  to 
the  frequent  omission  on  their  part  of  the  prepayment  of 
import  duties  on  catalogues  mailed  to  other  countries.  They 
should  first  ascertain  the  customs  regulations  of  the  country 
to  which  the  trade  literature  is  addressed.  By  ignoring  these 
regulations,  many  costly  catalogues  are  either  destroyed  or 
returned  to  the  senders.  American  firms  contemplating  send- 
ing catalogues  to  Canada  should  comply  with  the  strictly 
enforced  regulations  governing  the  delivery,  within  the 
Dominion,  of  trade  literature  through  the  mails  in  bulk. 
Trade  catalogues  and  price  lists  not  designed  to  advertise 
the  sale  of  goods  by  any  one  person  in  Canada  may  be  sent 
duty  free  in  single  copies  addressed  to  firms  in  Canada  and 
not  exceeding  one  copy  to  any  one  individual  for  his  own 
use  and  not  for  distribution.  Large  numbers  of  valuable 
catalogues  mailed  to  Canada  by  American  manufacturers 
have  been  returned  undelivered,  owing  to  the  refusal  of  the 
addressees  to  pay  duty  thereon.  Catalogues  and  advertising 
matter  sent  in  bulk  as  ordinary  merchandise  are  dutiable. 
The  total  value  of  all  the  separate  pieces  of  matter  should 
be  first  ascertained  and  duty  paid.  Each  piece  of  matter 
should  have  written  or  stamped  on  the  outside  wrapper  or 
envelope,  the  words  "Duty  paid." 


The  Manufacture  of  Standard  Thread 

Measuring  Wires 


BY  FRED  R.  DANIELS 
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LHE  use  of  the  three-wire 
system  for  measuring 
threads  and  thread  an- 
gles has  become  so  general 
that  the  manufacture  of 
standard  wires  for  this  pur- 
pose is  now  an  industry  in 
itself.  The  B.  Seaboldt  Cor- 
poration, 25  West  Broadway, 
New  York  City,  is  a  pioneer 
in  this  line,  and  after  much 
experimentation  has  devel- 
oped interesting  methods  and 
equipment  for  use  in  the 
manufacture  of  these  wires. 
The  care  required  in  the  pro- 
cess by  which  these  wires  are 
made  is  not  generally  appre- 
ciated, and  should,  therefore, 
prove  of  particular  interest 
to  the  thread  gage  manufac- 
turer and  to  the  toolmaker  in 
general. 
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Fig.    1.      Various    Styles    of    Standard   Thread   Measuring   Wires 


down  into  the  copper  vessel 
H,  which  contains  mercury 
and  from  which  one  wire 
leads  to  the  source  of  cur- 
rent. The  other  wire  is  at- 
tached to  B„  and  with  the 
measuring  wire  in  position, 
as  shown  in  the  illustration, 
the  course  of  the  current  will 
be  obvious.  The  resistance 
caused  by  the  wire  W  quickly 
and  uniformly  raises  it  to 
the  desired  temperature  of 
about  1600  degrees  F.  The 
amount  of  current  required 
for  various  sizes  of  wires, 
once  determined,  may  be  dup- 
licated at  will  by  means  of 
the  rheostat  R  which  is  con- 
nected in  circuit  with  the 
generator.  As  soon  as  the 
proper  heat  is  attained,  the 
wires    are    quickly    immersed 


Cutting-  off  and  Roughing- 
The  wires  are  first  cut  to  length  and  straightened,  if  neces- 
sary, by  rolling  between  blocks.  The  end  of  the  wire  is  then 
filed  or  turned  in  a  bench  lathe,  reducing  the  diameter  pre- 
paratory to  forming  the  handle,  loop,  or  other  special  means 
of  holding  the  wires  (see  Fig.  1).  The  bodies— that  is,  the 
gage  diameters — are  also  rough-finished  to  within  0.001  or 
0.002  inch  of  the  required  finished  diameter.  This  amount, 
of  course,  depends  wholly  on  the  size  of  the  wire,  since  the 
larger  the  wire  the  more  metal  may  be  removed  in  the  lap- 
ping operation. 

Hardening- 


The  roughing  operations  having  been  completed,  the  wires 
are  next  hardened.  They  are  held  in  the  special  device 
shown  in  Fig.  2,  and  heated 
in  the  air  by  an  electric  cur- 
rent passing  through  the  wire, 
and  are  then  hardened  in  oil. 
The  wire  W  is  held  between 
the  clamps  A  and  the  copper 
conductors  B  and  B,.  The 
conductors  are  attached  to, 
and  are  adjustable  on  the 
wooden  insulator  G,  which  is 
furnished  with  a  handle.  The 
side  D  of  the  supporting 
frame  carries  the  copper  cir- 
cuit-breaker G  at  its  extreme 
end,  and  is  wired  to  the  con- 
ductor B  as  shown.  The 
frame  is  supported  by  the  up- 
rights E  and  is  pivoted  at  F. 

The  Circuit-breaker  G  extends  Fig,    2.     Electric  Hardening  Device   for   uniformly  hardening   the   Wires 


in  oil  by  swinging  the  frame  downward  by  means  of  the 
handle.  The  levels  of  the  mercury  and  of  the  hardening  oil 
in  their  respective  vessels  are  such  that  simultaneously  with 
the  wire  entering  the  oil  bath  the  copper  circuit-breaker  G 
is  withdrawn  from  the  mercury  and  the  flow  of  current  in- 
stantly stopped. 

It  will  be  seen  that  by  this  arrangement  no  heat  is  lost 
through  air  exposure  after  the  current  has  been  broken,  and 
the  heated  steel  is  not  exposed  to  the  air  but  for  a  moment; 
hence  there  is  no  opportunity  afforded  for  oxidation  of  the 
steel.  During  heating,  the  metal  expands  slightly,  and  as  a 
preventive  against  warping  of  the  wires  from  this  cause, 
the  coil  spring  £  is  attached  as  shown  and  constantly  exerts 
tension  on  the  measuring  wire,  so  that  the  increasing  length 
is  kept  taut  at  all  temperatures.  This  device  entirely  ob- 
viates a  difficulty  which  will  almost  always  occur  with  very 

small  wires,  such  *as  those 
under  0.025  inch  in  diameter, 
for  if  special  provision  is  not 
made,  these  small  wires  will 
bend  and  practically  collapse 
when  raised  to  a  red  heat 
and  thus  become  set  when 
quenched.  By  the  use  of  this 
holding  device,  all  wires  both 
large  and  small  come  out  of 
the  hardening  bath   straight. 


Tempering-  the  Wires  and 

Annealing-  the  Ends 
After  hardening,  it  is  neces- 
sary to  relieve  the  structural 
stresses  set  up  in  the  glass- 
hardened  wires,  by  drawing 
to  about  450  degrees  F.  or 
even    less.     The    results    ob- 
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Fig-.   3.     Lapping  and  polishing 

tained  in  the  structure  of  steel  by  aging  or  seasoning  are 
produced,  according  to  Mr.  Seaboldt,  by  a  special  process  of 
heating  which  greatly  reduces  the  amount  of  time  required 
for  seasoning.  A  wet  cloth  is  next  wound  around  the  body 
of  the  wire,   and  the  ends, 


which  are  not  made  to  the 
gaging  diameter,  are  an- 
nealed. The  wet  cloth  pre- 
vents the  heat  from  affect- 
ing the  gaging  diameter, 
confining  it  to  that  part 
of  the  wire  which  is  later 
to  be  formed  or  drilled,  as 
the  case  may  be. 

Lappinp  and  Forming  the 
Ends 

The  lapping  operation,  il- 
lustrated in  Fig.  3,  requires 
highly  skilled  work  in  order 
that  a  uniform  diameter 
may  be  assured  throughout 
the  body  of  the  wire.  Cast- 
iron  laps  are  used,  and  the 
best  results  have  been  ob- 
tained with  an  abrasive  of  either  sixty-minute  carborundum 
or  aloxite.  All  microscopic  blemishes  are  then  removed  with 
crocus  and  oil,  and  a  highly  polished  surface  is  produced. 
The  polishing  is  performed  as  a  part  of  the  lapping  operation. 
The  ends  are  next  heated  and  formed  into 
loops. or  handles,  or  else  drilled  as  required, 
after  which  they  are  ready  for  inspection. 

Inspecting1 

Fig.  4  shows  the  inspection  bench  at  which 
each  wire  is  carefully  examined  under  a  mi- 
croscope for  structural  defects,  and  also  tested 
for  hardness,  size,  and  straightness.  An  or- 
dinary Prestwich  fluid  gage  and  standard 
Johansson  gage-blocks  are  used  for  inspecting 
the  uniformity  and  accuracy  of  diameter, 
which  must  be  correct  to  within  0.00002  inch 
of  the  required  diameter.  The  finished  wires, 
after  having  passed  inspection,  are  then  placed 
in  leather  pocket  cases,  such  as  shown  at  A, 
Fig.  4,  which  contain  compartments  for  the 
various  styles  or  sizes.  These  cases  are  finally 
packed  for  shipment  in  small  wooden  boxes. 

Material,  Sizes,  and  Styles 
Preferably  Stubs  steel  wire  is  used  in  the 
manufacture  of  the  wires,  although  in  some 
Instances  drill  rod  has  been  found  to  answer 


TABLE  OF  VALUES  USED  FOR  DETERMINING  ERROR 
THREAD  ANGLE  BY  THE  THREE-WIRE  SYSTEM 


the  purpose  satisfactorily.  In  general,  the  sizes  of  the  fin- 
ished wires  range  from  0.01  to  0.250  Inch  in  diameter,  al- 
though wires  as  small  as  0.007  inch  in  diameter  have  been 
Furnished.  It  will  be  noted  by  referring  to  Kig.  l  that 
wires  vary  in  size  and  style  according  to  the  specifications 
and  may  have  either  two  plain  ends  as  shown  at  t,  or  one 
end  plain  and  the  other  end  made  in  any  of  the  various 
styles  shown  in  the  illustration.  The  larger  wires  are  usually 
made  with  plain  ends  and  are  designed  lor  use  when  making 
measurements  on  a  measuring  machine,  while  those  having 
especially  constructed  ends  may  be  hung  on  wires  or  rings 
for  convenience  in  making  micrometer  measurements.  The 
styles  a,  b,  and  c,  however,  being  provided  with  both  handle! 
and  holes  for  support,  may  be  easily  used  in  either  way. 
The  handles  are  made  by  flattening  one  end  or  by  a  two- 
piece  construction,  in  which  case  the  handle  is  made  sep- 
arately and  afterward  sweated  onto  the  end  of  the  wire. 

Method  of  Determining  Error  in  Thread  Angle 

As  the  three-wire  system  of  thread  measurement  is  well 
known,  the  only  other  data  that  may  be  of  interest  to  the 
reader  in  this  connection  are  the  formula  and  accompanying 
table  for  determining  the  accuracy  of  the  thread  angle.  The 
thread  angle  may  be  found  by  making  two  measurements, 
using  two  sizes  of  wires  and  measuring  over  them.  The  dif- 
ference between  these  two  measurements  is  divided  by  the 

difference  between  the  diam- 
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eters  of  the  two  wires  used. 
By  consulting  the  table,  the 
angle  which  corresponds  to 
this  quotient  may  be  deter- 
mined directly.  Thus,  sup- 
pose the  accuracy  of  a  Whit- 
worth  thread  were  to  be 
determined:  Assuming  the 
wires  to  be  0.120  inch  and 
0.073  inch  diameter,  respect- 
ively, and  the  two  measure- 
ments over  the  wires  to  be 
0.778  and  0.630  inch,  then 
the  two  differences  are  0.047 
inch  and  0.148  inch,  and 
performing  the  division  in- 
dicated in  the  formula 
0.148  --  0.047  =  3.1489.  In- 
terpolating from  the  table, 
gives  an  angle  of  approximately  55  degrees,  27  minutes. 
While  the  most  accurate  method  of  obtaining  the  thread 
angle  is  by  the  use  of  three  sizes  of  wires,  satisfactory  results 
can  be  obtained  ordinarily  with  but  two  sizes  of  wires. 


Fig.   4.     Inspecting   the  Uniformity   and   Accuracy   of    Diameter    with    Prestwich    Fluid    Gage 

and  Johansson   Gage-blocks.     The  Wires  must  be   absolutely  Accurate   to  within 

0.00002  Inch   of   the   Required   Diameter 
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Manufacturing  Plant  Making  a  Single  Line  of  Machines 
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THE    principal    functions    of 
management,  as  the  word 


is  understood  in  its  mod- 
ern sense,  are  to  plan  the  per- 
formance of  certain  work  and  to 
control  the  methods  whereby  the 
work  is  executed.  The  old-time 
or  conventional  type  of  manage- 
ment does  not  realize  the  neces- 
sity for  thorough  planning;  what 

planning  is  done  is  haphazard  in  its  nature  and  generally 
covers  a  brief  period,  and  it  is  not  thoroughgoing  as  to 
details.  Modern  methods  of  management  require  that  the 
planning  be  complete  and  that  it  be  done  sufficiently  far 
ahead  so  that  all  the  factors  involved  in  production  can  be 
adequately  taken  care  of  and  assigned  their  proper  place  in 
the  whole  scheme  of  the  organization.  In  a  machine  shop, 
this  planning  must  include,  in  its  broad  scope,  first  the  ma- 
chines used  in  production,  as  well  as  all  other  equipment — 
standard  and  special — including  all  shop  tools  of  every  kind 
required  for  efficient  manufacture;  second,  the  machines 
or  devices  to  be  built;  third,  the  buying  of  materials  for  the 
building  of  these  machines  (this  should  be  done  sufficiently 
far  ahead  to  insure  that  the  material  is  on  hand  when  re- 
quired, and  at  such  times  in  the  year  as  to  take  advantage 
of  favorable  prices  or  abundance  of  supply) ;  fourth,  the 
actual  methods  of  production  in  the  factory,  which  includes 
the  determining,  as  far  as  possible  in  advance,  the  work  to 
be  done  in  every  department  and  on  every  machine  in  each 
department.  This  planning  having  been  adequately  done, 
the  functions  of  the  management  consist  mainly  of  devising 
such  a  system  as  will  insure  that  the  plans  are  carried  out 
according  to  schedule. 

The  importance  of  the  planning  department  is  evident  to 
any  student  of  management  in  as  far  as  it  relates  to  the 
production  department,  because  the  latter  cannot  show  the 
best  results  unless  the  work  is  properly  planned  ahead;  but 
many  do  not  realize  that  it  is  equally  important  to  plan  the 
advertising  and  selling  campaigns  for  a  product  in  the  same 
orderly  manner,  so  that  nothing  is  left  to  haphazard  meth- 
ods. When  the  planning  is  taken  care  of  in  this  manner, 
the  main  efforts  of  the  management  are  afterward  centered 

•Associate  General  Manager  and  Chief  Engineer,  Foster  Machine  Co., 
Elkhart.    Ind. 

2Editor  of  Machinery. 


The  importance  of  systematic  management  is  becom- 
ing more  and  more  recognized,  and  many  machine 
tool  plants  are  developing  organizations  and  systems 
that  are  planned  with  a  view  to  obtaining  increased 
efficiency  in  production  and  greater  economy  in  the 
machine  shop  processes.  This  series  of  articles  is 
based  upon  the  practice  of  the  Foster  Machine  Co., 
Elkhart,  Ind.,  in  managing  the  engineering  and  pro- 
duction departments  for  the  building  of  turret  lathes. 


in  securing  harmony  and  team- 
work between  the  different  de- 
partments, in  order  to  obtain 
maximum  efficiency.  The  man- 
agement of  the  Foster  Machine 
Co.,  Elkhart,  Ind.,  has  been  or- 
ganized and  developed  along  the 
lines  outlined,  and  it  is  the  pur- 
pose of  this  article  to  explain 
the  details  of  the  methods  by 
means  of  which  the  results  required  are  accomplished,  and 
to  show  that  a  simple  system  will  meet  the  needs. 

Five  Principal  Duties  of  Management 
The  duties  of  a  modern  manufacturing  organization  may 
be  divided  into  five  fairly  distinct  groups:  (1)  The  planning 
of  the  manufacturing  facilities  and  the  product.  (2)  The 
securing  of  the  help.  (3)  The  actual  production.  (4)  The 
selling.  (5)  The  accounting.  On  this  basis,  the  organization 
becomes  divided  into  five  principal  departments:  The  en- 
gineering department;  the  employment  department;  the 
manufacturing  department;  the  selling  department;  and  the 
accounting  department.  There  are  a  number  of  additional 
functions  performed  by  the  management,  such  as  purchasing, 
inspection,  shipping,  etc.,  which  may  sometimes  be  placed 
under  one  of  the  five  principal  departments  and  sometimes 
under  another,  local  conditions  determining  the  best  organ- 
ization in  this  respect.  Before  describing  the  detail  duties 
of  each  of  these  departments,  a  few  general  principles  that 
have  been  accepted  by  the  Foster  Machine  Co.  as  governing 
in  the  management  of  the  organization  should  be  referred 
to,  for  an  understanding  of  these  principles  will  make  clearer 
the  reason  for  the  system  of  management  applied  to  the  plant. 

Each  Department  must  have  Definite  Authority 
The  authority  of  each  of  the  five  main  departments  as 
well  as  the  subdivisions  of  these  departments  must  be  clearly 
defined.  It  is  as  necessary  to  have  definite  authority  vested  in 
each  department  head,  if  the  greatest  efficiency  is  to  be  ob- 
tained, as  it  is  to  have  definite  authority  defined  in  the  case 
of  a  military  organization.  No  matter  how  excellent  the 
designs,  how  up-to-date  the  equipment,  how  well  thought 
out  the  tooling  requirements,  if  there  is  no  definite  line  of 
authority  as  regards  the  different  departments  there  will 
be  confusion — overlapping  of  the  work  done  by  different  de- 
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Fig.    1.     Organization  Chart  of  the  Foster  Machine   Co.,   Elkhart,   Ind. 
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partments  and  friction  between  departments  and  between 
individuals,  all  of  which  results  in  a  loss  of  efficiency.  There- 
fore, in  determining  upon  a  system  of  management,  the  first 
principle  laid  down  should  be  that  of  preventing  any  inter- 
ference between  different  spheres  of  authority.  The  extreme 
importance  of  this  point  should  be  as  clearly  recognized  in 

industrial   work   as   it  has   been   in  military  affairs.     This 

i 

principle,  however,  relates  only  to  the  system  itself,  where 
it  is  vital  that  the  line  of  authority  is  clearly  established; 
but,  in  actual  practice,  it  must  be  expected  that  the  depart- 
ment heads  have  tact  and  diplomacy  enough  not  to  use  their 
authority  in  such  manner  as  to  defeat  the  object  for  which 
this  authority  has  been  created,  and  great  stress  should  be 
laid   upon   the   fact   that   the 
authority    is    functional    and 
not   personal;    that   is,   the 
authority  is  vested  in  the  of- 
fice   and    not    in    the    person 
who  occupies  the  office.    Fur- 
thermore, all  authority  should 
be  used  only  to  see  that  the 
system  as  laid  down  is  prop- 
erly adhered  to  and  the  plans 
carried  out.    The  authority  of 
the  management  itself  should 
be  used  only  to  see  that  func- 
tional   cooperation    between 
departments  exists  and  to  re- 
move any  obstacles  that  pre- 
vent this  cooperation. 

Cooperative  Principle  in 
Management 

Another  new  principle  in 
management,  which  is  becom- 
ing more  and  more  recognized 
and  which  doubtless  has  been 
one   of  the   chief   sources   of 

the    productive    Capacity    Of  Fig.   2.     Method  of  using   Symbols   and  Limits  on  Drawings 
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American  machine  shops,  is  that  of  cooperation  between 
management  and  employes,  which  can  best  be  defined  as  the 
democratic  principle  of  management.  During  recent  years, 
this  principle  has  had  a  very  direct  and  important  influence 
on  the  systems  and  methods  that  have  been  adopted  in  man- 
aging large  industrial  undertakings.  It  has  been  recognized 
that  the  enthusiasm  and  energy  of  the  individual  may  be 
utilized  to  the  greatest  extent  for  the  benefit  of  the  business 
and  for  the  welfare  of  both  the  individual  and  of  the  entire 
organization.  In  order  to  obtain  this  cooperation  of  every 
individual,  the  management  must  recognize  the  fact  that 
the  greatest  efficiency  cannot  be  obtained  in  an  enterprise 
that  is  run  exclusively  for  the  benefit  of  the  stockholders, 

and  that  the  best  results  can 
be  obtained  only  when  the 
men  in  the  organization  have 
a  vital  interest  in  its  success; 
and  this  success  can  be 
achieved  only  when  both  the 
management  and  the  em- 
ployes recognize  that  they 
have  a  mutual  interest  in  the 
development  of  the  business. 
The  management  can  do  a 
great  deal  in  creating  the 
harmony  required,  but  it  can 
do  so  only  by  accepting  the 
changed  modern  conditions 
in  a  broad-minded  manner. 
It  is  recognized  that  to  obtain 
the  best  efforts  from  every 
man,  he  must  be  encouraged 
by  making  his  working  con- 
ditions agreeable;  congenial 
conditions  and  reasonable 
compensation  are  equally  nec- 
essary to  produce  that  sense 
of  happiness  in  work  without 
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Which    DO   one    ran    do   his   best.      When    il 

is  thoroughly  recognised  by  the  man 
ment  that  not  only  money  compensation, 
but  also  tho  satisfaction  that  comes  trom 
harmonious  conditions,  is  necessary  to 
maintain  an  efficient  working  force,  a 
great  step  toward  increased  efficiency  will 
have   been   taken. 

Application  of  the  Cooperative  Principle 
In  MnnaRement 

Tho  application  of  the  democratic  prin- 
ciple in  management  is  exemplified  by 
the  methods  used  in  managing  the  Foster 
Machine  Co.'s  plant.  This  plant  is  man- 
aged or  governed  by  a  board  which  is 
headed  by  the  president  as  chairman,  and 
which  consists  of  the  heads  of  the  en- 
gineering department,  the  manufacturing 
department,  and  the  selling  department. 
This  board  of  three  executives  acts  as 
general  manager  of  the  plant  and  has  full  Fi&-  3-    Part  List- 

authority  to  carry  out  the  policies  of  the  company  in  the 
absence  of  the  president.  Hence,  even  a  prolonged  absence 
of  the  president  will  not  interfere  with  the  working  of  the 
organization. 

The  general  managing  board,  in  turn,  is  assisted  by  an 
advisory  board  consisting  of  the  foremen,  who  have  meet- 
ings at  which  ques- 
tions relating  to 
the  various  depart- 
ments are  brought 
up.  The  foremen 
are  given  to  under- 
stand that  they  are 
part  of  the  manage- 
ment; that  the 
ideas  that  they 
present  are  of  im- 
portance in  the  de- 
velop i  n  g  of  the 
plant  to  its  highest 
efficiency;  and  that 
their  suggestions 
are  carefully  con- 
sidered. The  fore- 
men meet  once  a 
week,  and  the  co- 
operation thus  ob- 
tained has  proved 
very  valuable.  In 
addition  to  this 
general  managing 
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board  and  advisory  board,  each  department  chief  also  selects, 
among  the  heads  of  the  departments  under  him,  a  board  of 
advisors,  so  that,  in  this  way,  every  man  in  the  organization 
may  be  made  to  feel  that  he  cooperates  toward  one  common 
end,  and  that  his  opinion  can  be  made  to  count. 

In  addition  to  the  cooperation  obtained  in  this  manner,  it 
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giving  All  the  Parts  that  are  to  he  made  for  Each  Unit  of  a  Machine 

is  also  aimed  to  obtain  the  utmost  cooperation  between  de- 
partments. The  planning  department,  for  example,  obtains 
advice  from  the  foremen,  and  the  latter  are  made  to  under- 
stand that  they  are  actually  an  advisory  part  of  the  planning 
department.  The  foremen  are  also  advisory  to  the  inspec- 
tion department  and  recognize  that  it  is  their  duty  to  insure 

that  no  unsatis- 
factory work  pass- 
es out  of  their  de- 
partment. 

Duties  of  the  Manag- 
ing- Board 

The  general  or- 
ganization of  the 
Foster  Machine  Co. 
is  shown  in  Fig.  1, 
from  which  it  will 
be  seen  that  the  or- 
ganization is  head- 
ed by  the  president, 
and  that  the  gov- 
erning board,  con- 
sisting of  the  heads 
of  the  engineering, 
manufacturing,  and 
selling  depart- 
ments, acts  as  a 
general  manager. 
Under  this  board, 
five  separate  de- 
partments are  or- 
ganized, as  previously  referred  to,  and,  under  each  of  these 
departments,  are  sub-departments. 

The  duties  of  the  governing  board  are  exactly  the^same  as 
those  of  a  general  manager.  The  board  meets  every  other 
day,  at  9  o'clock  in  the  morning,  for  a  conference,  which 
may  last  from  a  half  hour  to  two  or  three  hours,  according 
to  the  importance  of  the  questions  taken 
up.  Special  meetings  may  be  called  by 
any  of  the  members  of  the  board  to  dis- 
cuss questions  that  require  immediate 
attention.  At  these  meetings,  general 
policies  are  determined,  and  reports  are 
presented,  making  it  possible  for  the 
board  to  supervise  the  work  of  the  plant 
properly.  In  addition,  the  principal  ques- 
tions in  planning  for  the  future  are 
taken  up,  and  the  following  matters  are 
disposed  of:  The  hiring  of  men  for  more 
important  positions,  such  as  foremen  and 
other  sub-department  heads;  the  salary 
increases  of  sub-department  heads;  pro- 
duction schedules,  the  method  of  making 
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carrying  it  forward  to  such  a  point  that 
it  may  be  manufactured  in  quantities.  In 
addition,  this  department  plans  the  manu- 
facturing operations  and  determines  pro- 
duction time  and  piece  rates.  It  also 
handles  the  advertising  and  the  purchas- 
ing of  materials  used  in  the  shop  in  the 
manufacture  of  the  product,  and,  in  ad- 
dition, has  charge  of  the  tool-room  and 
pattern  shop.  Hence,  it  is  divided  into 
six  subsidiary  departments  as  follows: 
Drafting-room,  planning  room,  tool-room, 
pattern  shop,  advertising,  and  purchasing. 

Draft  in  g-room 

The  drafting-room  is  under  the  charge 
of  a  chief  draftsman,  directly  responsible 
to  the  chief  engineer.  The  duties  of  the 
drafting  -  room  are  to  design  new  ma- 
chines, to  prepare  and  keep  records  of  all 

Fig.   6.     Routing   Card  on  which   Operations   for  Each   Piece   are   recorded  drawings     to    DreDare    blueprints    for    the 

up  of  which  will  be  explained  later;  what  machines  should  shop,  and  to  keep  records  of  these  prints.   The  drafting-room 

be  designed  and  what  machines  should  be  especially  pushed  also  makes  production  studies  of  work  for  customers  using 

by  the  sales  department;  general  policies  regarding  advertis-  the  Foster  screw  machines  and  turret  lathes,  and  the  experts 

ing  and  publicity;  purchasing;  wages  in  the  shop;  methods  on  the  use  of  these  machines  are  placed  in  this  department, 

of   wage    payment;  so    that    they    may 

adjustment   of  any      I  i>m;mj  ■*■»  «'— m,"      JZifTAi  n  j  ail      Prepare    tooling 

difference    between  lay-outs    and    time 

departments  or  be-  'ii^Ba                      studies  for  outside 

sales   policies;    and  IfifUMfl        |HJp 4#  l^j ffW  pnmmW9fffKju  grams  are  prepared 

the  analyzing  of        ' '**"''     ^     -    "    '_     -        T*     -S2j-  in    the    drafting- 

As  planning  is        S^fififl  ' *"  "  '^^!Q- -j  msWrntmSSTin      ||^^b5        ing    department. 

considered  to  be  ^■MmS  SfcflKM  jKfl  Rfc  Tnis  cooperation  is 
one  of  the  most  im-  LjS^^^^^  I  fi  ^mJ  f^  one  °^  tne  exam" 
port  ant  functions  S^VSRlJ-  ,Xk^?  ?W"  pies  of  the  funda- 
of  the  management  ■vVjIrf  mental  inter -rela- 
of  the  plant,  the  Sfek|'~  '^fl  hR  .•  i*  tion  that  exists  be- 
organization  of  ,;:_p  S?^*M  tween  the  various 
which  is  described,  ! -ty  *^^0p  departments,  al- 
it  may  be  well  to  though  the  author- 
point  out  that  the  ity  and  work  of 
systematic   plan-  each  department  is 

ning  is  not  left  to  **^- clearly  defined.  The 

the    planning    de-  drafting-room   is 

Fig.   7.     View  of  that  Part  of  the   Tool-room   where   the  Jigs   and   Fixtures   are   made  ,  .,  .     . 

partment    proper,  also    the    mforma- 

but  begins  with  the  governing  board,  and  that  an  effort  is      tion  bureau  for  all  outside  inquiries  relating  to  work  to  be 


made  to  permeate  the  whole  organization  with  the  idea  of 
the  importance  of  planning  ahead.  There  is  a  distinction 
between  planning  and  scheduling.  Planning  takes  care  of 
everything  except  the  time  element;  scheduling  takes  the 
time  element  into  account.  For  example,  planning  would 
involve  making  provisions  for  the  production  of  a  certain 
number  of  machines  in  a  certain  way.  Scheduling  then 
takes  care  of  producing  these  machines  in  a  given  time.  It 
may  be  said  that  scheduling  gives  the  planning  a  concrete 
form.  All  work  within  an  organization  should  be  carried 
out  according  to  a  time  schedule.  This  does  not  relate  only 
to  the  production  work,  but  to  the  engineering  work  and 
the  designing  as  well.  In  this  way,  each  department  may 
be  made  to  understand  that  it  is  expected  to  produce  results 
in  a  given  time.  By  planning  and  scheduling,  results  have 
been  obtained  in  this  organization  that  were  formerly  not 
thought  possible. 

Engineering:  Department 

The  engineering  department  Is  under  the  charge  of  a 
division  manager  who  also  acts  as  the  chief  engineer.  The 
duties  of  this  department  are  to  design,  experiment  with, 
and  develop  the  product  that  is  to  be  made  in  the  plant, 


produced  on  the  company's  machines,  and  it  has  immediate 
charge  of  everything  pertaining  to  the  machines  being  built, 
such  as  the  limits  of  accuracy,  materials,  finish  required,  etc. 
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The  drafting-room  system,  the  methods  of  indexing  draw- 
ings, etc.,  are  about  the  same  as  in  the  majority  of  well- 
conducted  machine  tool  shop  drafting-rooms.  Separate  draw- 
ings are  made  for  each  piece,  an  example  of  such  a  drawing 
being  shown  in  Fig.  2.  The  number  in  the  upper  left-hand 
corner  is  the  machine  number  and  that  in  the  upper  right- 
hand  corner,  the  drawing  number.  The  number  Immediately 
following  the  name  of  the  piece — on  this  drawing,  13,696 — 
is  the  piece  number,  while  the  symbol  "A-2-S"  designates  the 
material  used — in  this  case,  open-hearth  steel  with  a  carbon 
content  varying  from  0.13  to  0.23  per  cent.  A  list  of  the 
materials  used,  together  with  the  symbols  employed,  is  given 
in  the  accompanying  table.  The  notation  "Tr.  B1650-1550Z" 
in  Fig.  2  indicates  the  heat-treatment,  and  a  special  chart 
is  also  provided  giving  the  key  for  these  treatments.  In  this 
case,  the  symbol  indicates  that  the  pinion  is  to  be  case- 
hardened  by  being  heated  to  1650  degrees  F.  for  carburiza- 
tion  and  then  reheated  to  1550  degrees  F.  and  quenched. 

It  will  be  noted  by  reference  to  the  drawing  that  all  im- 
portant dimensions — that  is,  dimensions  for  which  some  kind 
of  fit  is  required — are  provided  with  tolerance.  In  all  in- 
stances where  tolerances  are  not  given  on  the  drawing,  it 
is  understood,  in  the  case  of  machined  surfaces  that  the 
tolerance  is  ±  0.010  inch. 
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Fig.   9.     Jig  and   Fixture  Record   kept  by  the   Planning  Department 

the  general  capacity  of  the  machine  to  be  made.  The  chief 
engineer  then  works  out  the  general  features,  the  principal 
dimensions,   and   the  new   ideas   to  be   incorporated   in   the 


Fig.    10.     View   of   that  Part   of   the   Tool 
Details  of  Methods  Used  in  Designing:  New  Machines 
When  the  design  of  a  new  machine  has  been  decided  upon 
by  the  managing  board,  the  board  designates  the  type  and 
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Fig.   11.     Jig  and  Fixture  Record  kept  by  the  Tool  Storage  Room 


room  where   Experimental  Machines   are  built 

design.  The  work  of  the  chief  engineer  consists,  strictly 
speaking,  in  planning  the  design.  He  turns  over  to  the  de- 
signer the  plans  in  the  form  of  free-hand  sketches  with 
tables  of  important  dimensions,  and  the  designer  then  pro- 
ceeds to  make  up  a  preliminary  design  of  the  machine.  This 
is  made  on  drawing  paper,  fairly  well  in  detail.  The  d 
is  made  by  units,  every  unit  being  drawn   full   size. 

After  the  unit  designs  have  been  worked  out  as  described, 
the  next  step  is  to  make  a  full-size  assembly  drawing  of  the 
whole  design  on  large  sheets  of  paper,  showing  the  outside 
appearance.  This  design  is  now  brought  before  the  manag- 
ing board  for  discussion,  the  advantage  of  a  full-size  lay-out 
being  that  it  makes  it  possible  to  Bee  just  how  the  machine 
will  look  when  completed.  It  will  indicate  accurately  the 
location  of  levers  and  handwheels  and  show  the  operating 
conditions.  The  board  goes  over  the  design  with  a  vi< 
seeing  that  it  Involves  all  the  features  of  ease  of  operation. 
convenience  of  control,  and  rapidity  of  action  that  will  be 
required.  After  such  changes  as  may  be  decided  upon  by  the 
board  have  been  made,  the  actual  or  tinal  unit  designs  are 
made  in  the  form  of  construction  drawings.  These  are  made 
in  pencil  on  heavy  drawing  paper,  giving  completely  every 
detail  and  showing  the  part  number  of  every  part,  as  well 
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as  the  Bymbola  tor  the  material,  the  beat-treatment,  and  all 
other  special  Information  needed  bj  the  dataller.  These  oon« 
Itructloa  drawlnge  are  checked  and  approved  by  the  chlel 
engineer  and  then  passed  to  the  dataller,  who  makes  the  In- 
dividual detail  drawings,  bj  tracing  ajosl  of  the  parts  di- 
rectly   from  the  Full-scale  construction  drawings. 

in  cumbering  the  parte  on  the  drawings,  the  Footer  Ufa- 
chine  Co.'s  system  is  to  number  ail  parts  consecutively,  and 
those  thart  are  cast  thai  is.  those  provided  with  patterns — 
have  their  number  preceded  by  the  letter  "P."  As  new  ma- 
chines arc  designed,  the  piece  numbers  follow  consecutively, 
it  has  been  Found  most  convenient  to  use  this  system,  be- 
cause sonic  parts  may  be  used  on  a  number  of  machines,  and 
IE  that  cast-  it  is  a  disadvantage  to  have  the  number  of  the 
piece  include  a  machine  symbol  which  would  tie  it  to  one 
particular  machine.  Each  individual  type  of  machine,  how- 
ever, has  a  machine  number,  as  shown  in  the  upper  left- 
hand  corner  of  Fig.  2.  This  number  includes  all  parts  of  the 
machine  that  are  necessary  to  produce  it  complete,  but  does 
not  include  tools  or  attachments.  All  standard  tools  or  at- 
tachments have  separate  machine  numbers. 

Part  and  Stock  Lists 

After  the  parts  of  the  machine  have  been  detailed,  a  part 
list  Fig.  3,  is  prepared,  all  parts  for  each  unit  of  a  machine 
being  listed  separately.  This  list  gives,  in  consecutive  col- 
umns, the  total  number  required  of  each  part  for  one  ma- 
chine (given  only  in  case  the  same  part  is  also  used  on  other 
units  of  the  same  machine)  ;  the  number  required  in  the 
unit  for  which  the  list  is  prepared;  the  name  of  the  piece; 
the  part  number;  the  blueprint  number;  the  material  (using 
the  symbols  indicated  in  the  key  list  table) ;  and  the  diam- 
eter and  length  of  stock  required.  The  part  list  includes 
such  parts  as  are  especially  made  for  each  machine.  A  stock 
list,  as  shown  in  Fig.  5,  is  also  prepared  of  all  parts  used 
for  each  unit,  when  these  parts  are  kept  in  stock.  The  lists 
are  numbered  the  same  as  drawings,  and  are  filed  and  re- 
corded in  the  same  way.  Black  spaces  are  left  on  the  tracings 
(which  will  print  white  on  the  blueprints)  for  filling  in 
"Lot  No."  and  "No.  of  Machines,"  the  latter  figure  referring 
to  the  number  of  machines  in  a  lot. 

The  part  and  stock  lists  are  a  complete  record  of  all  parts 
required  for  building  one  unit.  They  are  used  first  by  the 
purchasing  department  for  ordering  all  the  necessary  mate- 
rials for  a  given  lot  of  machines,  and  later  by  the  routing 
department  for  ordering  the  manufacture  of  the  parts  called 
for  by  the  lists.  Later,  these  lists  are  also  used  by  the  as- 
sembling department  for  requisitioning  parts  from  the  store- 
room, as  all  parts  that  are  either  manufactured  or  on  the 
stock  list  pass  to  the  store-room  before  being  delivered  to 
the  assembling  floor.  Finally,  the  lists  are  used  by  the  cost 
department  when  determining  the  cost  of  each  unit.  In  ad- 
dition, they  are  used  by  the  planning  department  in  deter- 
mining upon  methods  and  time  and  piece  rates. 

The  Building  of  Experimental  Machines 

When  a  new  machine- has  been  designed,  an  experimental 
machine  is  built  in  the  tool-room  and  tested  under  the  super- 
vision of  the  chief  engineer.  The  tool-room  is  under  the 
authority  of  the  engineering  department  instead  of  under 
the  production  department,  because  the  tool-room  is  a  part 
of  the  mechanism  required  in  the  development  of  machines 
to  be  built  and  constitutes  one  link  in  the  preliminary  work. 
The  production  department  has  been  so  organized  as  to  have 
nothing  to  do  with  planning  the  production,  the  intention 
being  to  have  it  devote  all  of  its  energies  to  manufacturing 
problems.  The  experimental  machine  is  thoroughly  tested 
by  being  given  a  trial  run  in  the  tool-room  on  actual  pro- 
ductive work  for  a  period  of  from  two  to  three  months. 
Having  passed  this  test,  it  is  placed  in  the  manufacturing 
department  as  a  part  of  the  regular  equipment,  and  tested 
on  actual  production  work  for  several  months.  Changes  re- 
quired in  the  design  and  in  the  patterns  are  then  made  and 
the  machine  is  finally  approved  by  the  managing  board.   This 


board   then  estimates  the  probable  yearly  production  of  new 

machines,  ami  determines  from  this  estimate  the  approximate 

expense  permissible  in  producing  tool  equipment.     When  the 
expense    for    tools    ami     fixtures    has    been    determined,    this 

equipment   is  designed  by  the  planning  department, 

Organization  and  Duties  of  the  Planning  Department 

Fig,  S  shows  an  organization  chart,  of  the  planning  depart 
ment  which  is  under  the  charge  of  a  production  engineer. 
Fig;  4  shows  a  general  view  in  this  department.  The  duties 
of  the  planning  department  may  be  briefly  stated  as  follows: 
It  plans  the  methods  of  production;  it  designs  the  tools,  jigs, 
and  fixtures  required;  it  establishes  production  time  stand- 
ards; and  it  sets  piece-work  rates.  When  requested  to  pro- 
duce designs  for  jigs  and  fixtures  for  a  new  machine,  the 
production  engineer  first  makes  a  preliminary  study  of  the 
requirements  and  the  production  methods,  and,  after  having 
made  such  a  general  survey,  he  lays  out  the  work  for  the 
different  men  responsible  to  him  and  prepares  a  schedule 
time  for  the  design  and  building  of  the  jigs  and  fixtures. 

The  duties  of  the  planning  department  in  connection  with 
a  new  machine  begin  with  those  of  the  routing  card  man, 
who  makes  a  detailed  study  of  each  part  and  determines 
what  operations  must  be  performed  on  each.  He  determines 
definitely  the  methods  to  be  used,  the  machines  on  which 
the  work  is  to  be  done,  the  department  where  the  work  is 
to  be  performed,  and,  finally,  makes  out  a  routing  card  for 
each  piece,  containing  this  information.  This  routing  card 
is  shown  in  Fig.  6.  On  this  routing  card,  the  planning  de- 
partment fills  in  the  part  number,  the  part  name,  the  mate- 
rial, the  tracing  number  on  which  the  piece  is  shown,  the 
operation  numbers,  the  departments  where  the  work  is  to 
be  done,  a  brief  description  of  the  actual  operation  with  the 
number  of  the  jig,  fixture,  or  gage  employed,  as  well  as  the 
number  of  the  instruction  sheet,  if  one  is  available,  the  set- 
up time,  and  the  standard  production  time.  The  last  column 
of  the  routing  card,  giving  the  record  time,  is  filled  in  later, 
giving  the  fastest  time  in  which  the  part  has  ever  been  pro- 
duced. The  blanks  for  the  routing  cards  are  printed  on 
tracing  paper,  and  the  routing  card  man  fills  in  this  original 
tracing,  which  is  provided  with  black  spaces  for  job  number 
and  other  information  which  would  vary  each  time  the  same 
parts  were  passing  through  the  shop.  Blueprints  are  made 
from  these  routing  cards  and  the  white  spaces  produced  on 
the  blueprint  are  then  filled  in  for  each  individual  case. 

The  routing  cards  now  go  to  the  tool  designer  as  a  guid- 
ance in  the  design  of  the  jigs  and  fixtures  for  such  opera- 
tions as  will  require  special  tools.  In  the  design  of  jigs  and 
fixtures,  care  is  always  taken  not  to  carry  the  tool  design 
too  far.  The  actual  saving  produced  by  the  use  of  a  fixture 
is  figured  out  in  advance  to  see  whether  it  is  worth  while 
making  the  fixture.  Sometimes  fixtures  are  required  in  order 
to  produce  interchangeability,  but,  as  a  rule,  they  are  used 
for  reducing  the  cost  of  production. 

When  the  drawings  of  the  jigs  and  fixtures  have  been  made, 
they  pass  to  the  tool-room,  Fig.  7,  where  these  deVices  are 
made.  When  completed,  they  are  tested  by  actually  building 
three  machines  in  the  tool-room  from  the  new  jigs  and  fix- 
tures. Should  it  become  evident  during  the  making  or  as- 
sembly of  these  three  machines  that  changes  are  required 
in  the  jigs  or  fixtures,  these  changes  will  be  made,  and  then 
the  jigs,  fixtures,  and  gages  are  ready  for  the  manufacturing 
department.  By  following  the  method  of  building  three 
preliminary  machines  from  the  jigs  and  fixtures,  there  is  an 
assurance  that  the  tools  are  right,  and  the  danger  of  putting 
through  a  lot  of,  say,  fifty  machines  with  incorrect  equip- 
ment is  eliminated.  Fig.  10  shows  three  "test"  machines  on 
the  floor  of  the  tool-room.  The  planning  department  keeps 
a  record  of  the  jigs  and  fixtures  and  the  tracings  from  which 
they  are  made,  as  indicated  from  the  card  in  Fig.  9.  The 
tool  storage  room  keeps  a  record  of  the  same  jigs  and  fix- 
tures, as  indicated  by  the  card  in  Fig.  11.  By  having  the 
racks  and  shelves  marked  with  letters  and  numbers,  as 
indicated,  it  is  possible  to  locate  the  required  fixture  quickly. 
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THE  grinding  of  engine  cylinder  bores  in  order  to  obtain 
a  smooth  accurate  cylindrical  surface  is  ordinarily  con- 
fined to  cylinders  of  internal  combustion  engines,  be- 
cause an  accurate  bore  and  a  close-fitting  piston  are  essential 
for  motors  of  this  class.  The  same  degree  of  finish  and  ac- 
curacy is  not  necessary  for  the  cylinders  of  steam  engines, 
pumps,  air  compressors,  and  similar  equipment,  so  the  grind- 
ing process  is  not  applied  to  work  of  this  class  except  in  a 
few  special  cases.  The  machines  designed  exclusively  for 
cylinder  grinding  are  used  principally  in  the  manufacture  of 
engines  for  automobiles  and  airplanes  (although  they  are 
often  employed  on  other  classes  of  work),  and  for  this  reason 
the  practice  to  be  described  pertains  almost  exclusively  to 
engines  of  the  types  mentioned. 

The  two  general  methods  of  finishing  cylinders  that  have 
been  adopted  by  different  automobile  manufacturers  are, 
first,  boring  and  grinding,  or  boring,  reaming,  and  grinding, 
and,  second,  boring  and  reaming,  the  reamer  in  the  latter 
case  being  used  for  finishing,  except  when  it  is  followed  by 
a  lapping  operation.  Whether  or  not  cylinders  can  be  fin- 
ished more  economically  by  the  grinding  or  the  reaming 
methods  may  depend  upon  the  design  or  type  of  cylinder, 
the  class  of  service  for  which  the  motor  is  intended,  as  well 
as  the  care  and  intelligence  exercised  in  the  selection  and 
use  of  the  necessary  tools  and  machines. 

Grinding-  vs.  Reaming  in  the  Automobile  Industry 

In  the  automobile  field,  most  manufacturers  finish  cylinder 
bores  by  grinding.  In  order  to  determine  in  a  general  way 
to  what  extent  grinding  has  been  adopted  in  preference  to 
reaming,  the  practice  of  thirty  representative  manufacturers 
was  ascertained,  including  the  manufacturers  of  cars  rang- 
ing in  price  from  the  cheap  to  the  expensive  grades.  Twenty 
of  these  concerns  finish  cylinders  by  grinding,  and  ten  by 
reaming.  Various  reasons  are  given  for  the  adoption  of 
one  method  in  preference  to  the  other.  Many  contend  that 
grinding  is  the  only  practicable  method  of  securing  the  re- 
quired degree  of  accuracy,  but  others  believe  that  reaming 
is  not  only  more  rapid  than  grinding,  but  is  just  as  accurate, 
assuming  in  each  case  that  the  tools  are  properly  constructed 
and  applied.  These  differences  of  opinion  are  undoubtedly 
due  in  part  to  the  variable  conditions  which  exist  either  as 


regards  the  tools  used  or  the  nature  of  the  work.  For  in- 
stance, the  results  obtained  by  reaming  may  depend  upon 
the  design  of  the  cylinder,  the  thickness  of  its  walls,  the 
uniformity  of  different  castings  as  to  hardness,  and  the  de- 
sign and  condition  of  the  tool  equipment.  One  reamer  may 
cut  smoothly  and  finish  a  cylinder  bore  within  close  limits 
of  the  required  diameter,  whereas  another  reamer,  possibly 
of  the  same  type,  will  chatter  and  leave  a  poorly  finished 
hole.  Frequently,  such  variations  in  the  quality  of  the  work 
are  due  entirely  to  the  method  of  sharpening  the  reamers. 
The  same  line  of  reasoning  applies  to  grinding,  one  manu- 
facturer following  approved  practice  in  the  selection  of 
grinding  wheels,  or  in  properly  machining  the  cylinders 
before  grinding,  and  another  not  using  the  cylinder  grinder 
to  the  best  advantage. 

Common  Objections  to  Reaming  Method  and  Advantages  of 
Grinding 

The  difficulties  that  seem  to  be  the  most  prevalent  in  con- 
nection with  the  reaming  of  cylinders  and  the  objections 
usually  cited  by  manufacturers  who  have  adopted  the  grind- 
ing method  may  be  summarized  as  follows:  (1)  The  spring- 
ing of  the  cylinder  walls  under  the  pressure  of  a  cut,  espe- 
cially if  the  walls  are  comparatively  thin;  (2)  hard  or  soft 
spots  in  the  cylinder  which  cause  the  reamer  to  be  deflected; 
(3)  open  ports  in  the  cylinder  wall  (in  the  case  of  two-cycle 
engine  cylinders)  which  interfere  with  the  reaming  opera- 
tion; (4)  the  difficulty  of  keeping  reamers  sharp  and  cutting 
to  the  exact  size  required,  especially  when  operating  on  the 
hard  dense  castings  which  are  desirable  for  engines  of  the 
best  quality;  (5)  the  loss  of  compression  and  power  in  :i 
reamed  cylinder  until  it  is  worn  in  by  running  the  engine. 
Just  how  important  these  objections  are  depends  on  condi- 
tions. For  instance,  the  springing  of  the  cylinder  under  the 
pressure  of  the  cut  may  be  very  pronounced  in  the  case  of 
a  light  cylinder  having  a  thin  wall,  but  of  no  account  as 
applied  to  a  heavy  cylinder  casting.  The  second  difficulty 
mentioned,  arising  from  hard  or  soft  spots  in  castings,  may 
be  due  to  poor  foundry  practice,  especially  if  this  lack  of 
uniformity  is  the  rule  rather  than  the  exception.  While  er- 
rors which  may  be  traced  directly  to  the  tool  itself  show 
that  some  one  reamer  or  type  of  reamer  is  not  suitable,  it 
does  not  follow  that  good  work  cannot  be  obtained  bv  the 
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reaming    method. 

If  tho  relative  mer- 
its, however,  of  the 
reaming  and  grind- 
ing methods  are  to 
be  based  on  aotual 
practice,  the  con- 
clusion is  that 
grinding  is  consid- 
ered preferable  by 
most  manufac- 
turers, especially 
lor  motors  of  the 
best  class  (such  as 
are  used  in  auto- 
mobiles and  air- 
planes), which 
must  withstand 
severe  duty;  ream- 
ing is  employed 
more  generally  in 
manufacturing  the 
cheaper    grades    of 

,        ,  ;  _  „  Fig.    1.      Heald   Cylinder   Grinder 

gas  and  gasoline  5 

engines  of  the  kind  used  for  various  industrial  purposes. 
The  reaming  method  is  more  rapid  than  grinding,  but  the 
difference  in  this  respect  depends  somewhat  upon  the  time 
required  to  keep  the  reamers  in  good  condition  and  the  de- 
gree of  accuracy  that  is  considered  necessary.  When  cyl- 
inders are  finished  by  grinding,  there  is  no  difficulty  due  to 
springing  of  the  cylinder  wall,  because  the  pressure  of  the 
cut  is  very  light  if  the  proper  grade  of  wheel  is  used,  and 
the  accuracy  is  not  appreciably  affected  by  hard  or  soft  spots 
or  by  the  side  ports  of  two-cycle  engine  cylinders. 

Reasons  why  Some  Manufacturers  Grind  Cylinders  and 
Others  Ream  Them 

A  few  of  the  reasons  given  by  representative  automobile 
manufacturers  for  preferring  either  the  grinding  or  reaming 
method  will  be  given  in  order  to  illustrate  to  what  extent 
opinions  differ: 

"All  cylinder  bores  are  finished  by  boring  and  grinding. 
We  tried  very  hard  to  get  the  desired  results  by  reaming, 
but  have  discarded  this  method  and  believe  that  boring  and 
grinding  is  the  only  practicable  way  of  finishing  cylinder 
bores  within  the  desired  limits  of  accuracy  in  quantity  pro- 
duction. A  cylinder  may  be  reamed  satisfactorily  if  the 
reamer  is  sharp  and  properly  applied,  but  when  the  cutting 
edges  are  a  trifle  dull  and  the  reamer  is  forced  a  little,  good 
results  are  not  ob- 
tained, as  the  cyl- 
inders will  be  over 
size,  tapered,  and 
out  of  round.  The 
finish  obtained  by 
reaming  is  not 
smooth  enough,  and 
soon  after  the  mo- 
tor is  in  operation 
the  surface  will 
wear  down,  thus 
increasing  the  cyl- 
inder diameter  and 
the  clearance  be- 
tween the  cylinder 
wall  and  piston  suf- 
ficiently to  cause 
trouble.  The  cylin- 
ders finished  by 
grinding  are  held 
within  limits  of 
0.0005  inch  plus  or 
minus,  and  they 
are  straight  and 
round  within   an 


Fig.   2.     Battery   of   Cylinder   Grinders   in   Packard  Plant 


error  of  0.0005  inch. 
We  have  been  un- 
able to  obtain  such 
accuracy  by  ream- 
ing, the  reamed 
cylinders  in  many 
cases  being  as  much 
as  0.004  or  0.006 
inch  out  of  round 
and  tapered.  If  the 
reamed  cylinder  ig 
checked  by  accurate 
measurement  at 
the  top  and  bottom 
flanges,  it  is  fairly 
round,  but  in  be- 
tween the  flanges 
where  the  Cylinder 
wall  is  unsupported 
and  in  many  cases 
a  little  thinner  due 
to  shifted  cores, 
the  cylinder  wall 

grinding  a  Two-en-bloc   Casting  will    spring    away 

from  the  reamer  which  does  not  produce  a  perfectly  round 
or  straight  bore." 

"At  the  present  time,  all  standard  cylinders  are  finished 
by  reaming.  The  bores  can  be  reamed  within  0.00025  inch 
of  being  straight  and  round,  which  is  better  than  we  could 
do  by  grinding.  The  reaming  method  also  increases  produc- 
tion in  the  ratio  of  4  to  1.  A  single-spindle  machine  is  used 
for  the  final  reaming  operation.  Attempts  have  been  made 
to  finish-ream  on  a  multiple-spindle  machine,  but  as  yet  the 
results  have  been  unsatisfactory.  An  eight-blade  left-hand 
spiral  floating  reamer  is  used  for  finishing." 

"While  a  properly  reamed  cylinder  will  give  fully  as  good 
service  as  a  ground  one,  we  have  adopted  the  grinding 
method.  The  principal  trouble  with  reaming  is  the  difficulty 
in  obtaining  reamers  that  will  hold  their  size  and  produce 
a  uniform  smooth  finish.  It  is  on  account  of  the  upkeep  of 
reamers  that  the  grinding  method  of  finishing  cylinder  bores 
is  preferred." 

"We  have  had  considerable  experience  with  both  reamed 
and  ground  cylinders,  and  have  found  that  the  ground  cyl- 
inder proves  to  be  the  best  not  only  from  a  quality  standard, 
but  also  from  an  economical  viewpoint,  taking  into  con- 
sideration the  extra  amount  of  work  that  must  be  expended 
in  the  test  room  in  order  to  produce  a  first-class  job." 

"The  cylinders  of 
engines  for  pas- 
senger cars  are  fin- 
ished by  boring 
and  grinding,  and 
truck  engine  cyl- 
inders by  boring 
and  reaming." 

"Cylinder  bores 
are  finished  by  bor- 
ing and  reaming. 
This  method  has 
given  good  results 
and  as  many  as 
three  hundred  cyl- 
inders have  been 
finished  before 
changing  reamers. 
The  reamer  is  a 
six-blade  left-hand 
spiral  type  secured 
to  a  floating  bar.  It 
produces  a  smooth 
straight  hole  and 
cuts  without  vibra- 
tion or   chatter." 
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Fig.   3.      Schmidt   Cylinder   Grinder   with   Work  in   Position  for   grinding 

"Our  entire  output  consists  of  tractor  motors,  and  we  con- 
sider that  the  reamed  cylinder  is  satisfactory  for  this  class 
of  service.  A  four-hlade  roughing  reamer  is  used,  followed 
by  an  eight-blade  finishing  reamer." 

Planetary  orlEccentric-head  Type  of  Cylinder  Grinder 

The  common  practice  of  forming  two  or  more  cylinder 
bores  in  one  solid  casting  or  en  bloc  makes  it  desirable  to 
devise  a  method  of  grinding  cylinders  without  revolving 
them  on  account  of  the  difficulty  of  rotating  a  large  casting 
and  of  counterbalancing  it,  especially  when  boring  the  end 
cylinders.  The  adjustment  of  the  cylinder  casting  for  ob- 
taining the  correct  center-to-center  distance  between  the 
bores  was  another  point  to  be  considered.  The  planetary  or 
eccentric-head  type  of  grinder,  which  is  now  in  common  use, 
is  so  arranged  that  the  cylinder  casting  remains  stationary 
while  being  ground,  and  it  can  be  adjusted  accurately  for 
finishing  the  different  bores  in  accordance  with  whatever 
center-to-center  distance  is  prescribed.  The  principle  of  this 
machine  is  very  simple.  The  grinding  wheel,  as  it  revolves 
rapidly  about  its  own  axis,  is  given  a  relatively  slow  circular 
or  planetary  motion,  so  that  it  is  carried  around  the  wall  of 
the  cylinder.  At  the  same  time,  the  cylinder,  which  is 
mounted  on  a  carriage  or  slide  of  the  machine,  is  given  a 
lengthwise  feeding  movement  which,  for  each  complete  cir- 
cular movement  of  the  wheel  around  the  cylinder  wall,  is 
somewhat  less  than  the  width  of  the  grinding  wheel.  The 
spindle-head  of  the  grinding  machine  is  so  arranged  that 
the  eccentricity  of  the  wheel-spindle  or  the  diameter  of  the 
circular  path  it  follows  can  be  varied  for  grinding  to  what- 
ever diameter  may  be  required. 


Fig.   4.     Madison   Cylinder   Grinder  operating  on   a   Six-en-bloc   Casting 

A  cylinder  grinding  machine  made  by  the  Heald  Machine 
Co.,  Worcester,  Mass.,  is  shown  in  Fig.  1,  with  a  two-en-bloc 
cylinder  mounted  on  the  work-holding  fixture.  Independent 
drives  are  provided  for  the  wheel-spindle  and  for  the  wheel- 
head,  or  the  outer  eccentric  sleeve  which  contains  the  wheel- 
spindle  and  gives  the  latter  its  planetary  motion.  The  ar- 
rangement of  the  driving  belts  is  illustrated  more  clearly  in 
Fig.  2,  which  shows  a  battery  of  these  machines  at  the  fac- 
tory of  the  Packard  Motor  Car  Co.  One  belt  from  the  over- 
head countershaft  drives  the  wheel-spindle  through  an  inter- 
mediate connecting  belt.  A  second  belt  from  the  overhead 
countershaft  connects  with  a  pulley  near  the  base  of  the 
machine,  which,  through  intermediate  belts  and  gearing, 
drives  the  grinding-head  or  wheel-head  and  transmits  a  feed- 
ing movement  to  the  work-table.  A  gear-box  at  the  end  of 
the  machine  provides  four  different  speeds  of  rotation  for 
the  wheel-head,  so  that  the  planetary  motion  of  the  wheel 
can  be  varied  for  taking  roughing  and  finishing  cuts.  A 
second  gear-box,  at  the  front  of  the  machine  column,  gives 
three  rates  of  feed  for  the  work-table  for  each  speed  of  the 
wheel-head.  The  feeding  movements  are  independent  of  the 
rotary  speeds  of  the  wheel-head.  The  traversing  movement, 
or  stroke  of  the  work-table,  is  adjusted  by  dogs  at  A  and  B, 
Fig.  1,  which  control  the  point  of  reversal.  The  work-table 
is  arranged  for  a  continuous  reciprocating  motion,  but  a 
stop  is  provided  for  disengaging  the  table  feed  at  the  point 
of  reversal.  On  the  main  work-table  there  is  a  cross-slide 
which  carries  the  work-holding  fixture.  This  cross-slide  has 
adjustable  stops  to  locate  the  cylinder  approximately  for 
grinding  the  different  bores.  The  exact  center  distance  is 
indicated  by  a  micrometer  dial  on  the  cross-feed  screw. 


Fig.   5. 


Cylinder  connected  with  Steam   Pipe  for  circulating   Steam 
through  Jacket   while   grinding  Bore 


Fig.    6. 


Bryant    Grinder  operating   on   Airplane    Motor   Cylinder 
of  the  Type  being  inspected  by  the   Operator 
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The  depth  of  out  or  diameter  of  cylinder  bora  can  bo  reg- 
ulated i>\    the  mechanism  which  varies  the  eccentricity  of 

Hie  wheel  spindle.  If  a  rather  large  adjustment  1b  necessary, 
a  crank  is  applied  to  worm-shaft  1\  whereas  i'or  small  ad- 
just nients,  knob  0  Is  used.  If  the  wheol-hoad  is  revolving 
slowly,  this  knob  would  ordinarily  be  employed  for  varying 
the  depth  of  the  cut,  but  if  the  wheel-head  is  rotating  at  the 
higher  speeds,  as  for  ilnishing,  lover  D  is  shifted,  thus  caus- 
ing a  star-wheel  to  turn  one  notch  for  each  rotation  of  the 
wheel-head,  which  adjusts  the  wheel  to  an  amount  equal  to 
about  0.00025  inch  in  radius.  After  one  cylinder  has  been 
ground  to  the  right  diameter,  dial  E  is  set  to  the  zero  posi- 
tion and  worm  shaft  /■'  is  turned  backward  about  one  revolu- 
tion, or  far  enough  so  that  the  wheel  will  clear  the  next  hole 
to  be  ground.  When  grinding  the  next  hole,  the  wheel  may 
be  fed  in  until  dial  E  is  again  returned  to  the  zero  position. 
In  this  way  unnecessary  gaging  or  calipering  is  eliminated, 
and  the  graduations  on  the  dial  will  greatly  assist  the  op- 
erator in  removing  a  given  amount  from  the  cylinder  bore. 
As  a  true  wheel  is  essential  in  cylinder  grinding,  diamond 
tools  are  used  for  truing,  and  these  are  generally  attached 
to  the  face  of  the  jig,  as  indicated  at  G  in  the  illustration. 

Another  cylinder 
grinding  machine 
of  the  eccentric 
head  or  planetary 
type  is  illustrated 
in  Fig.  3.  One  belt 
from  the  overhead 
countershaft  drives 
the  wheel  -  spindle 
through  an  inter- 
mediate connecting 
belt,  and  a  second 
belt  rotates  the 
wheel-head.  The 
pulley  for  driving 
the  wheel-head  has 
two  steps  or  diame- 
ters which  provide 
two  speed  changes. 
Motion  is  transmit- 
ted to  the  outer 
eccentric  sleeve 
through  gears.  The 
fixture  on  which 
the  cylinder  is  sup- 


provides  the  necessary  adjustment,  and  a  micrometer  dial  is 
furnished  to  facilitate  grinding  accurately  to  the  required 
size.  This  machine  is  the  product  of  the  Madison  Machine 
Tool  Co.,  009  E.  Washington  Ave.,  Madison,  Wis. 

Rotation  of  Wheel-head  and  Feeding  Movement  of  Cylinder 

When  a  cylinder  is  being  ground,  the  distance  that  it  is 
fed  in  a  lengthwise  direction  for  each  complete  traversing 
movement  or  revolution  of  the  wheel-head  may  vary  from  a 
fine  feed  up  to  about  three-quarters  of  the  wheel  width. 
This  relation  between  the  rotation  of  the  wheel-head  or  the 
planetary  motion  of  the  wheel  around  the  cylinder  wall, 
and  the  feeding  movement  of  the  cylinder  itself,  depends 
upon  the  hardness  of  the  casting,  the  kind  of  wheel  used, 
and  the  amount  of  metal  to  be  removed  by  grinding.  Even 
if  all  castings  were  exactly  alike  as  to  hardness  and  all 
grinding  wheels  absolutely  uniform,  a  standard  could  not 
readily  be  established  because  of  variations  in  the  machines 
themselves,  either  as  to  design  or  condition.  A  new  machine, 
to  obtain  the  best  results,  might  require  a  different  method 
of  operation  than  a  much  older  machine  of  the  same  make, 
particularly  if  the  latter  were  not  in  a  good  state  of  repair. 

When  taking 
roughing  cuts,  it  is 
common  practice 
to  revolve  the 
wheel-head  at  a 
slower  rate  than 
for  finishing  cuts 
(although  the 
speed  is  sometimes 
reduced  for  finish- 
ing), and  the  feed- 
ing movement  of 
the  cylinder  is 
equal  to  about  one- 
half  or  three-quar- 
ters of  the  wheel 
width.  A  feed  of 
three-quarters  of 
the  wheel  width 
and  light  cuts  are 
considered  advisa- 
ble if  there  is  little 
stock  to  remove.  If 
the  grinding  allow- 
ance is  quite  large, 


ported  is  dovetailed 


Fig.    7.      Another   View   of   the   Bryant    Grinder  arranged  for  Airplane  Cylinder  Work 


or     the     metal     is 


to  the  carriage  of  the  machine  and  can  be  adjusted  later- 
ally by  the  handle  shown.  The  faceplate,  to  which  the 
cylinder  casting  is  clamped,  is  provided  with  vertical  adjust- 
ment. The  eccentricity  of  the  wheel-spindle  is  varied  by  a 
small  knurled  handle,  which  is  graduated  to  represent  thou- 
sandths of  an  inch.  This  machine  is  manufactured  by  B.  L. 
Schmidt  Co.,  Davenport,  Iowa. 

Cylinder  Grinder  Having  Cross  Adjustment  for  Grinding  Head 
The  cylinder  grinding  machine  to  be  described  is  so  de- 
signed that  the  work-holding  table  is  traversed  parallel  to 
the  axis  of  the  grinding-wheel  spindle,  but  the  cross  adjust- 
ment for  locating  the  wheel  in  alignment  with  different 
cylinder  bores  is  obtained  by  changing  the  position  of  the 
grinding  head.  This  machine  is  illustrated  in  Fig.  4,  and,  as 
will  be  seen,  the  grinding  head  or  wheel-head  is  mounted  on 
ways  extending  across  the  machine.  A  uniform  tension  is 
maintained  on  the  driving  belt,  regardless  of  the  position  of 
the  wheel-head,  by  an  automatic  belt-tightening  device. 
After  the  cylinder  has  been  mounted  on  the  work-table,  it 
is  simply  traversed  with  the  work-table  to  obtain  the  neces- 
sary feeding  movement,  but  the  wheel-head  is  shifted  in 
order  to  locate  successive  holes  in  position  for  grinding. 
The  traverse  of  the  table  is  controlled  automatically  by  ad- 
justable dogs  which  regulate  the  points  of  reversal.  The 
wheel-head   is  of  the   double   eccentric   construction,   which 


rather  hard  to  grind,  deeper  cuts  and  a  finer  feed  are  usually 
preferable.  The  leading  corner  of  the  wheel  then  does  much 
of  the  work,  and  it  is  good  practice  to  reverse  the  wheel  on 
the  spindle  occasionally  to  distribute  the  wear  on  both  sides. 
Both  coarse  and  fine  feeds  are  used  for  finishing,  the 
practice  varying.  The  coarse  feed,  combined  with  light 
cuts,  increases  production  and  leaves  a  good  surface  if  a 
true  wheel  is  used,  but  many  prefer  finer  feeds  id  order  to 
eliminate  slight  feed  marks  and  secure  a  smoother  finish. 
Soon  after  an  engine  is  in  service,  there  will  be  no  percepti- 
ble difference  between  the  cylinders  finished  with  the  fine 
and  with  the  coarse  feeds,  other  things  being  equal.  The 
wheels  commonly  used  are  %  inch  wide.  This  width  permits 
using  a  little  softer  grade  than  the  %-inch  wheel,  which 
formerly  was  quite  generally  used,  and  the  wider  wheel 
tends  to  decrease  the  time  for  grinding.  The  wheel  should 
be  trued  before  taking  the  light  finishing  cuts. 

Circulating:  Water  through  Cylinder  Jacket  while  Grinding 
Water  is  often  circulated  through  the  jackets  of  cylinders 
while  grinding  the  bore,  in  order  to  maintain  a  uniform 
temperature  in  the  cylinder  casting  and  prevent  distortion. 
When  a  cylinder  is  ground  without  circulating  water  through 
the  jacket,  the  heat  generated  by  the  grinding  wheel  causes 
the  cylinder  to  expand.  If  the  finishing  cut  is  taken  before 
the  cylinder  cools,  the  size  of  the  bore  will  be  reduced  some- 
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what  when  the  cylinder  Is  cold  and  it  may  contract  unevenly, 
owing  to  unequal  distribution  of  metal  In  the  casting;  con- 
sequently it  is  difficult  for  the  grinding  machine  operator  to 
determine  the  allowance  for  this  expansion,  and  as  the  cylin- 
der is  finished  while  heated,  it  may  not  be  truly  cylindrical 
when  cold.  To  overcome  these  difficulties  and  maintain  a 
uniform  temperature  in  the  casting,  it  is  generally  considered 
preferable  to  circulate  water  through  the  jacket  and  over 
the  outside  of  the  cylinder  near  the  crank  end  or  below  that 
part  of  the  cylinder  which  is  not  surrounded  by  the  water 
jacket. 

The  most  common  practice  is  to  use  cold  water,  but  some 
manufacturers  prefer  hot  water.  The  object  of  circulating 
hot  water  through  the  jacket  instead  of  cold  is  to  grind  the 
cylinder  under  conditions  similar  to  those  existing  when 
the  engine  of  which  the  cylinder  forms  a  part  is  in  actual 
use.  The  contention  is  that  if  the  cylinder  is  ground  true 
while  heated  by  hot  circulating  water,  it  will  assume  this 
form,  approximately  at  least,  when  heated  while  in  service. 
The   advantage   of   using  hot  water   to   obtain  a  true   bore 


of  the  casting  near  the  crankcase  end.  A  flexible  hose  con- 
nection is  provided  for  the  steam  pipe  to  permit  moving 
the  cross-slide  of  the  machine  far  enough  to  align  the  wheel 
with  the  two  cylinder  bores.  The  large  pipe  seen  entering 
the  cylinder  is  for  exhausting  the  dust.  When  cylinders  are 
ground  while  heated,  they  become  distorted  more  or  less 
when  the  casting  is  cool.  In  this  particular  case,  the  meas- 
urements made  after  the  cylinder  had  cooled  showed  a  dis- 
tortion of  about  0.003  inch,  the  cylinder  tapering  and  being 
small  at  the  explosion  end. 

Wet  and  Dry  Methods  of  Grinding 

The  general  practice  is  to  grind  cast-iron  cylinders  dry  or 
without  applying  soda  water  or  any  other  cooling  medium  to 
the  wheel.  The  application  of  water  should  be  confined  to 
the  water  jacket  and  to  the  outside  of  the  cylinder  at  the 
crank  or  unjacketed  end.  According  to  the  experience  of  the 
Heald  Machine  Co.  on  tests  made  with  wet  grinding,  this 
method  reduces  the  efficiency  of  the  grinding  operation.  The 
wheel  cuts  to  better  advantage  when  operating  dry,  and  a 
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Fig.    8.     Special  Fixture   for  holding  Airplane   Cylinder  while   grinding   Bore 


under  operating  conditions  may  depend  considerably  upon 
the  design  of  the  cylinder  to  be  ground.  Some  cylinder 
castings  expand  and  contract  more  uniformly  than  others. 
If  the  distribution  of  metal  is  such  that  the  expansion 
causes  considerable  change  in  the  shape  of  the  bore,  the 
greater  degree  of  accuracy  obtained  by  the  hot  water  method 
may  more  than  offset  its  disadvantages.  As  a  general  rule, 
it  is  much  more  convenient  to  obtain  a  supply  of  cold  water 
than  hot  water.  Another  point  to  consider  is  the  matter  of 
inspection,  as  it  is  more  difficult  to  finish  cylinders  within 
the  prescribed  limits  of  accuracy  when  the  work  is  ground 
while  hot  and  inspected  while  cold  than  when  both  the  grind- 
ing machine  operator  and  inspector  measure  a  cold  cylinder. 

Circulating  Steam  through  Jacket  while  Grinding  Cylinder 

Steam  has  been  used  by  a  few  engine  manufacturers  for 
heating  cylinders  while  grinding  the  bore,  in  order  to  grind 
them  under  temperature  conditions  at  least  somewhat  similar 
to  the  actual  working  conditions.  Fig.  5  illustrates  the 
grinding  of  a  two-en-bloc  cylinder  casting  while  heated  to 
about  212  degrees  F.  The  pipe  supplying  the  steam  is 
attached  to  the  head  end  and  connects  with  the  steam 
heating  system.  The  steam  was  allowed  to  pass  through 
the  water  jacket  and  out  of  the  small  cock  seen  at  the  top 


better  finish  or  surface  is  left  in  the  cylinder  bore.  A  wet 
wheel  also  tends  to  become  loaded  with  dirt,  which  is  not 
the  case  when  grinding  with  a  dry  wheel  of  the  right  grade. 

Allowances  for  Cylinder  Grinding 

The  allowance  for  cylinder  grinding  is  about  0.008  or  0.010 
inch  under  average  conditions.  The  time  required  for  fin- 
ishing a  cylinder  bore  by  grinding  may  be  affected  consid- 
erably by  the  allowance.  It  is  advisable  to  remove  as  much 
metal  as  practicable  by  the  boring  and  reaming  tool.  The 
grinding  allowance  in  some  cases  is  as  high  as  0.040  or  0.050 
inch,  but  it  is  not  economical  to  remove  so  much  metal  by 
grinding.  Excessive  allowances  are  often  due  to  neglect 
in  maintaining  the  boring  or  reaming  tools  to  the  proper 
size.  In  some  instances,  cylinders  are  bored  under  size,  so 
that  they  will  be  sure  to  "clean  up"  or  be  ground  true. 
Under  favorable  conditions  an  allowance  of  0.004  or  0.005 
inch  might  reduce  the  grinding  time,  although  as  a  rule  this 
is  working  too  close  to  the  finished  size  and  approximately 
0.010  inch  is  preferable.  Some  manufacturers,  however,  have 
adopted  these  small  allowances  in  order  to  reduce  the  grind- 
ing time,  but  they  do  the  boring  and  reaming  carefully. 
The  cylinder  bore  prior  to  grinding  need  not  have  a  smooth 
finish,   but   the   bore   should   be   true   and   square   with   the 
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Fig.   9. 


finished  face  of  the  cylinder 
flange,  because  it  is  more 
economical  to  prevent  exces- 
sive errors  in  machining  than 
to  correct  them  by  grinding. 

Qrlndlnc  Airplane  Enerine 
Cylinders 

The  grinding  of  cylinders 
for  airplane  engines  differs 
somewhat  from  ordinary  cyl- 
inder grinding  practice  as  ap- 
plied to  the  cast-iron  cylin- 
ders of  engines  for  automo- 
biles, trucks,  motor  boats, 
etc.,  partly  because  of  the  del- 
icate construction  of  the  cyl- 
inder. The  machine  illustrated  in  Figs.  6  and  7  is  arranged 
for  grinding  the  cylinders  of  Liberty  motors.  This  is  a 
deep-hole  grinding  machine  made  by  the  Bryant  Chucking 
Grinder  Co.,  Springfield,  Vt.  These  airplane  engine  cylin- 
ders are  steel  forgings,  and  as  the  walls  are  very  thin,  it  Is 
of  especial  importance  to  equip  the  grinding  machine  with  a 
fixture  that  will  hold  the  cylinder  for  the  grinding  operation 
without  any  springing  or  distortion  of  the  work. 

The  interesting  design  of  the  fixture  developed  for  this 
class  of  work  is  shown  by  the  sectional  view,  Fig.  8.  The 
heavy  black  line  in  this  illustration  represents  a  section  of 
the  cylinder.  This  cylinder  has  a  5-inch  bore  and  a  grinding 
length  of  11  inches.  The  fixture  is  in  the  form  of  a  pot 
chuck,  and  almost  entirely  encloses  the  cylinder  which  is 
held  in  an  auxiliary  loading  sleeve.  The  cylinder  is  first 
clamped  in  the  loading  sleeve,  as  shown  by  the  detail  view, 
Fig.  9.  This  sleeve  A  has  five  clamps  of  the  type  shown  at  B 
which  hold  the  external  flange  of  the  cylinder  firmly  against 
a  finished  face  of  the  loading  sleeve.  The  sleeve  and  the 
cylinder  as  a  unit  are  then  placed  in  the  main  chuck,  as 
shown  in  Fig.  8.  The  loading  sleeve  has  conical  surfaces  at 
C  and  D,  which  engage  corresponding  surfaces  in  the  chuck, 
thus  accurately  centering  it.  The  sleeve  is  held  in  position 
by  two  clamps  E.  In  order  to  steady  the  cylinder  further 
without  subjecting  it  to  a  clamping  pressure  that  would 
cause  a  distortion  of  the  thin  wall,  a  spring  plunger  is  located 
at  F,  which  has  a  three-point  contact  and  is  held  against  the 
end  of  the  cylinder  by  spring  G. 
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Loading   Sleeve  in  which   Cylinder  is  placed   before  inserting 
into   Main  Fixture 


Two  loading  sleeves  are 
used  with  this  method  of 
chucking,  which  permits  the 
operator  to  insert  a  cylinder 
in  one  sleeve  while  the  ma- 
chine is  grinding  a  cylinder 
held  in  the  other  sleeve. 
These  loading  sleeves  are  also 
interchangeable  with  chucks 
on  different  machines,  so  that, 
if  necessary,  a  sleeve  and  a 
cylinder  can  be  kept  together 
as  a  unit,  and  passed  from 
one  machine  to  another  as 
might  be  required  for  rough- 
ing and  finishing  operations. 
The  machine  used  for  this 
work  has  an  unusually  long  work-holding  spindle  to  com- 
pensate for  the  long  overhanging  work  chucks  used  for  deep- 
hole  grinding.  Notwithstanding  the  unusual  length  between 
the  work-spindle  bearings,  it  is  sometimes  desirable,  in  the 
case  of  unusually  long  work,  to  use  a  steadyrest  or  outboard 
bearing  for  supporting  the  outer  end  of  the  work-holding 
chuck. 

When  the  machine  is  in  operation,  the  cylinder,  of 
course,  revolves  while  the  wheel  is  traversed  through  it. 
The  grinding  is  done  wet,  water  or  a  suitable  cooling 
compound  flowing  directly  into  the  cylinder  bore.  The 
water  passes  through  part  H  extending  through  the  machine 
spindle,  and  then  through  the  flexible  tubes  J  and  K  which 
pass  through  holes  in  the  head  end  of  the  cylinder.  The 
object  of  applying  water  directly  to  the  bore  when  grinding 
these  steel  cylinders  is  to  obtain  as  smooth  a  finish  as 
possible  and  cool  the  cylinder  wall  uniformly  so  as  to  permit 
grinding  faster  without  danger  of  distorting  the  wall  by 
generating  excessive  heat. 

After  the  boring  operation,  the  cylinders  have  about  0.038 
Inch  stock  to  be  removed  by  grinding.  About  0.030  Inch  Is 
removed  by  a  rough-grinding  operation  and  the  remainder 
by  finish-grinding.  Under  average  conditions,  five  cylinders 
are  rough-ground  per  hour,  and  forty-seven  cylinders  have 
been  rough-ground  in  nine  hours  on  one  machine.  A  38-36 
grade  J  alundum  wheel  was  used,  having  a  %-inch  face  and 
a  diameter  of  4%  inches.  Experience  has  demonstrated  that 
for  the  roughing  operation,  the  machine  will  remove,  on  an 
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Fig.   10.     Grinding  Wheel-heads  used  for  Roughing  and  Finishing  Operations 
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average,  0.002  inch  stock  per  minute  (this  time  includes 
chucking  the  work),  assuming  that  the  cylinders  have  over 
0.025  inch  stock  to  remove.  For  operations  of  this  kind,  the 
ball  bearing  wheel-head  shown  at  A,  Fig.  10,  is  used.  While 
this  wheel-head  is  considered  preferable  for  the  roughing 
operation,  it  will  not  produce  the  fine  surface  required  for 
the  finished  cylinder,  and  the  bronze  bearing  wheel-head 
shown  at  B  is  used  instead. 

The  average  time  for  the  finishing  operation  is  approxi- 
mately fifteen  minutes  per  cylinder,  and  the  average  time  for 
both  the  roughing  and  finishing  operations  is  about  thirty 
minutes  per  cylinder.  At  the  Ford  Motor  Co.  thirty  airplane 
engine  cylinders  have  been  finish-ground  in  eight  hours  on 
one  machine,  and  all  of  them  passed  the  government  inspec- 
tion. The  wheel  used  for  the  finishing  operation  was  a  38-46 
grade  H  or  I  alundum  wheel,  having  a  1-inch  face  and  a 
diameter  of  41/£  inches. 

The  table  traverse  for  the  roughing  operation  is  about 
3/16  inch  per  revolution  of  the  work.  The  same  rate  of 
traverse  is  employed  for  finish-grinding  until  the  cylinder 
is  within  about  0.003  inch  of  the  finished  size;  then  the 
slower  traverse  of  about  1/16  inch  per  revolution  of  the  work 
is  used  to  obtain  a  finer  finish. 

Another  example  of  airplane  engine  cylinder  grinding  is 
illustrated  in  Fig.  11.  This  view  shows  a  Heald  machine 
grinding  a  cylinder  at  the  plant  of  the  Hall-Scott  Motor  Car 
Co.,  Berkeley,  Cal.  In  this  case  the  cylinder  is  cooled  by 
circulating  water  through  the  jacket.  There  are  two  water 
pipes,  one  connecting  with  the  head  end  and  the  other  w'ith 
the  lower  end,  thus  providing  a  continuous  circulation.  The 
large  pipe  having  a  nozzle  which  extends  to  an  opening  on 
the  lower  side  of  the  cylinder  head,  is  for  exhausting  the 
dust  and  cooling  the  cylinder. 

Fig.  12  illustrates  how  airplane  cylinders  are  tested  after 
grinding  at  the  shop  of  Lewis  &  White,  Syracuse,  N.  Y.  An 
Ames  dial  gage  is  mounted  on  a  base  which  is  in  contact 
with  the  cylinder  bore  along  each  side.  As  this  base  is 
pushed  through  the  cylinder,  with  the  indicating  point  of 
the  gage  bearing  against  the  side  of  the  cylinder,  any  diam- 
eter variations  are  readily  detected.  This  simple  form  of 
gage  not  only  shows  any  taper  in  the  bore,  but  also  indicates 
lack  of  roundness,  the  cylinder  being  turned  so  that  the 
diameter  can  be  tested  across  different  parts  of  the  bore. 
This  general  type  of  gage  has  also  been  used  extensively  for 
testing  cylinders  of  automobile  and  airplane  motors. 


Fig.   12.     Testing  Accuracy  of   Ground  Airplane   Cylinders 

The  next  and  concluding  article  will  describe  cylinder 
grinding  in  automobile  plants;  grinding  cylinders  of  sta- 
tionary gas  engines  and  fire-engine  motors;  fixtures  for 
holding  cylinders  while  grinding;  and  cylinder  grinding 
attachment.  Information  will  also  be  given  on  selecting 
wheels  for  cylinder  grinding. 


THE  FIFTH  LIBERTY  LOAN- 
VICTORY  LOAN 


■THE 


Fig.   11.     Another  Example  of  Airplane  Cylinder  Grinding 


America  always  finishes  what  she  starts.  This  dictum  has 
been  the  guiding  rule  to  success  in  the  United  States  as  a 
whole  and  as  individuals.  We  started  in  the  world  war  with 
a  firm  determination  to  go  through  with  it  to  the  end,  and 
we  had  no  doubt  as  to  our  ability  to  finish  it  successfully. 
The  peace  gathering  in  Paris  is  evidence  of  our  success  in 
arms.  That  success  is  the  result  of  a  bravery  and  devotion  to 
a  cause  which,  on  the  part  of  many  Americans,  meant  delth 
long  before  the  armistice  was  signed.  We  are  now  getting 
ready  to  finish,  absolutely  and  for  all  time,  the  task  of  in- 
suring the  safety  of  democratic  ideals.  This  finishing  touch 
is  the  successful  flotation  of  the  new  Victory  Loan. 

At  the  time  of  the  signing  of  the  armistice,  as  Secretary 
of  the  Treasury  Carter  Glass  has  pointed  out,  the  manufac- 
ture of  munitions  and  supplies  for  our  Army  in  France,  and 
for  our  men  in  the  training  camps  at  home,  had  about 
reached  the  peak  of  production.  December's  bill  for  war 
costs  was  running  into  billions.  The  Victory  Loan,  the  fifth 
of  the  war  bond  issues  of  the  Government,  will  be  for  an 
amount  estimated  by  the  Secretary  of  the  Treasury  at 
$5,000,000,000,  and  this  will  enable  the  Government  to  finish 
payment  of  its  war  costs.  Every  American  should  feel  it  a 
privilege  to  assist  in  raising  this  amount. 

Finish  the  job!  That  is  still  the  actuating  impulse  of 
American  business.  It  applies  fitly  to  what  is  now  our  big- 
gest business  in  hand — putting  over  the  Victory  Loan.  We 
cannot  honestly  say  that  we  have  achieved  the  satisfaction 
of  a  job  well  done  until  we  have  paid  the  bills  for  munitions, 
paid  every  soldier  and  transported  him  home,  provided  for 
the  after-care  of  the  wounded,  and  poured  into  the  national 
coffers  enough  money  to  place  the  United  States  on  the  way 
to  permanent  prosperity.  Our  prime  agency  for  doing  all 
this  is  the  Victory  Loan. 

•     •     • 

The  Bureau  of  Navigation  of  the  Department  of  Commerce 
reports  that  during  the  calendar  year  191S,  private  Amer- 
ican shipyards  built  1834  merchant  vessels,  representing  a 
total  of  2,622,588  gross  tons  for  American  ship  owners.  Amer- 
ican ship  builders  also  built  48  vessels  of  9S.693  gross  tons 
for  foreign  owners,  making  a  total  output  of  1882  vessels  of 
2,721,281  gross  tons  for  the  twelve  months. 
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£  H. 

Fig.   J.     Front  of  Application  Card 


Fig.   2.     Back  of  Application  Card 


EMPLOYMENT  SYSTEM  OF  CINCINNATI  PLANER  CO. 


By  A.  J.  SCHNEIDER,  Employment  Manager,  Cincinnati  Planer  Co.,  Cincinnati.  Ohio 


THE  employment  system  in  use  at  the  Cincinnati  Planer 
Co.'s  shops  has  been  worked  out  in  such  a  way  as  to 
give  the  employment  manager  entire  charge  of  this 
department,  the  foremen  being  relieved  of  all  responsibility 
connected  with  the  employment  problem.  Contrary  to  some 
employment  systems,  the  responsibility  and  work  of  the  em- 


illustrations.  There  are  four  forms,  each  of  which  is  4 
by  6  inches  in  size,  and  a  daily  report  sheet.  The  application 
or  employment  card,  shown  in  Figs.  1  and  2,  is  filled  out 
by  the  applicant  if  his  education  will  permit,  or  if  not,  he 
writes  his  name  and  the  employment  department  fills  in 
the  other  information.     If  the  applicant  is  employed,  he  is 


ployment  department  is  not  confined  to  the  actual  hiring  of      given  an  employment  pass  such  as  shown  in  Fig.  5.     This 


Daw 


Has  applied  I 


card  confide 
Ohio 


Fig.  3.     Front  of  Inquiry  Card 

help,  but  includes  also  what  may  be  termed  the  information 
bureau  and  the  employes'  service  department.  The  welfare 
of  the  men  and  all  records  showing  their  characteristics  and 
ability  are  also  handled  in  the  employment  department. 

Employe  Record  Cards 

The  system  involves  the  maintenance  of  five  sets  of  rec- 
ords, the  forms  for  which  are  shown  in  the  accompanying 


I).,ic  darted 

Date  left 

Actual ..average 

Specialt}  at  which  employed 

Discharged) 

Resigned      Why! 

Laid  off       \ 

.  (Honest) 

(1—2—3  Class) 

(Regular) 

has, 

Signed 



Fig.   4.     Back  of  Inquiry  Card 

form  is  made  out  in  triplicate,  the  original  being  retained 
by  the  employe  as  an  identification  slip,  and  as  an  introduc- 
tion to  his  immediate  superior,  who  is  usually  the  foreman 
of  the  department.  The  duplicate  form  goes  to  the  foreman, 
and  the  third  or  triplicate  form  is  filed  in  the  employment 
department. 

Figs.  3  and  4  show  both   sides  of  the  applicant  inquiry 
card,  which  calls  for  the  previous  record  of  the  applicant  ob- 
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EMPLOYEE    RECORD   CARD 
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P,acer  Co. 
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Fig.  5.     The  Employment  Pass  Form 


Fig.  6.     Front  of  Employe  Record  Card 
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tained  from  his  former  employer.  This 
record  is  not  ordinarily  made  use  of 
by  the  Cincinnati  Planer  Co.,  except 
for  obtaining  such  information  as 
length  of  service,  specialty  of  occupa- 
tion, and  a  few  minor  details  which 
may  be  of  use  in  keeping  records.  It 
is  not  used  as  a  check  method  or 
means  of  probe.  The  report  of  former 
employers  does  not  regularly  govern 
the  course  of  action  of  the  employ- 
ment department,  because  it  has  been 
learned  that  such  reports  are  fre- 
quently erroneous,  and  also  that  many 
employers  do  not  keep  such  informa- 
tion on  file  as  is  recorded  on  the  in- 
quiry cards.  It  also  often  happens 
that,  although  an  employe  may  have 
had  a  questionable  record  in  the  past, 
in  a  new  environment  he  frequently 
proves  to  be  a  valuable  man.  The 
employment  record  card,  Fig.  6,  is 
used  to  keep  a  complete  record  of  the 
data  pertaining  to  the  worker.  The 
back  of  this  card  contains  a  list  of 
characteristics,    as    shown    in    Fig.    7. 
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Agitator 
1).   irabji 
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Tig.  7.     Back  of  Employe  Record  Card 


DAILY  REPORT  OF  EMPLOYEES,  MARCH,   1917-FORM  6.    THE  CINCINNATI    PLANER  COMPANY. 

Clock 
No. 

ABSENT            (Name) 

Note 

Dept. 

Clock 
No. 

LATE        (Name) 

Time 

Note 

Dept, 

_—  _ 



The  cards  are  filed  according  to  the  clock  number  and  also 
according  to  the  department  name,  both  in  an  open  file. 
These  cards,  arranged  according  to  the  date  when  the 
worker  leaves  the  employ  of  the  company,  are  kept  in  a 
closed  file. 

Employe  Report  Sheets 

In  addition  to  these  forms,  the  department  prepares  daily, 
weekly,  monthly,  and  yearly  report  sheets  pertaining  to 
labor  turnover,  absenteeism,  tardiness,  group  insurance,  etc. 
The  daily  reports  are  made  out  on  a  blank,  such  as  shown 
in  Fig.  8.  They  are  filled  in  every  morning  in  triplicate 
by  the  timekeeper, 
and  are  distributed 
to  the  employment 
department,  the 
superintendent,  and 
the  works  manager. 
These  sheets  are 
looked  over  each 
morning  by  the 
superintendent, 
special  notice  be- 
ing taken  of  absent 
and  late  employes, 
and  the  proper  ac- 
tion is  taken  when 
necessary.  The 
daily  sheets,  of 
course,  are  used  in 
preparing  the 
weekly,  monthly, 
and  yearly  reports. 
Employes  are  not 
permitted  to  be 
late  more  than 
once  a  week  with- 
out furnishing 
some  good   reason. 

As  a  reward  for 
faithful  attendance, 
all  employes  who 
have  not  been  ab- 
sent from  work  or 
who  have  not  been 
late  during  the 
month,  except  for 
causes  approved  by 
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the  management  will  be  credited  in 
the  Christmas  savings  fund  record 
with  an  amount  equal  to  5  per  cent 
of  their  total  monthly  earnings.  This 
fund  draws  Interest,  and  the  total 
amount  accrued  monthly  is  payable  on 
December  24  to  every  employe  who 
has  complied  with  the  conditions  and 
who  is  still  in  the  company's  employ. 
A  slip  showing  the  amount  held  in 
reserve  for  each  worker  is  placed  in 
the  pay  envelope  each  month.  Any  em- 
ploye having  a  perfect  record  for  the 
year,  that  is.  who  has  never  been  late 
or  absent,  will  receive  an  extra  5  per 
cent  of  his  earnings,  and  all  those 
who  have  been  late  or  absent  but  once 
will  receive  an  additional  2  per  cent. 

Conditions  Governing:  Entering-  and  Leav- 
ing" the  Employ  of  the  Company 

When,  after  being  duly  hired  and  a 
guaranteed  rating  having  been  fixed, 
the  employe  reports  for  work,  he  must 
enter  by  a  special  door,  where  he  is 
identified  and  given  a  time-clock  num- 
ber, ten  tool  checks,  and  a  locker  key. 
Thereafter,  however,  the  new  employe  will  use  the  regular 
entrance,  change  his  street  clothes  and  hang  them  in  his 
locker,  and  after  ringing  his  number  on  the  time-clock,  should 
be  in  his  place  and  in  readiness  to  start  work  promptly  at 
the  sound  of  the  bell. 

On  leaving  the  employ  of  the  company,  three  days'  notice 
is  required  in  order  that  payment  of  wages  in  full  may  be 
made  when  leaving.  During  these  three  days,  the  employe 
must  be  at  his  work.  All  tools  must  be  returned  to  the 
store-room  and  the  checks  obtained,  in  order  that  the  full 
number  of  checks  charged  to  the  employe  may  be  returned, 
together  with  the  locker  key.   When  these  requirements  have 

been  met,  a  release 
card  is  issued 
which  must  be 
signed  by  the  fore- 
man, toolkeeper, 
timekeeper,  super- 
intendent, and  em- 
ployment manager 
before  the  full  set- 
tlement pay  is  re- 
ceived. 


A  recent  article 
in  the  Journal  of 
the  A.  S.  M.  E. 
gives  some  inter- 
esting information 
in  regard  to  the 
development  of 
radio  telephony  for 
use  on  aircraft.  It 
is  said  that  it  is 
now  possible  to 
communicate  by 
this  means  from 
aircraft  in  flight  to 
stations  on  land  at 
a  maximum  dis- 
tance of  sixty 
miles.  Telephone 
c  o  m  ra  unication 
from  land  stations 
to  flying  craft  Is 
practicable  at  a 
distance  of  fifteen 
miles. 


Daily  Employe  Report  Sheet,   which  forms  the  Basis    for  the  Weekly, 
Monthly,   and  Yearly   Reports 
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aking  the  U.  S.  75-Millimeter  Field  Gun 


First  of  Two  Articles   Describing  the   Methods   Developed    by  the  Wisconsin   Gun   Co., 
Milwaukee,  Wisconsin  in*  Producing  Light  Field  Artillery 

BY  ERIK  OBERG 


1ATE  in  the  summer  of  1917, 
five  concerns  in  Milwaukee, 
Wis.,  began  to  investigate, 
at  the  request  of  the  Ordnance 
Department,  methods  for  the 
manufacture  of  75-millimeter  field 
guns,  and  prepared  plans  which 
were  submitted  to  the  Ordnance 
Department  for  the  erection  of 
a  plant  to  manufacture  three 
guns  of  this  size  in  ten  hours. 
These  plans  having  been  ap- 
proved, the  fiye  companies  cooperated  in  the  building  and 
equipping  of  a  new  plant  located  in  Milwaukee,  forming  a 
company  to  operate  the  plant  known  as  the  Wisconsin  Gun 
Co.  The  five  companies  that  were  requested  to  undertake 
this  work  were  the  Bucyrus  Co.,  the  Cutler-Hammer  Mfg. 
Co.,  the  Kearney  &  Trecker  Co.,  the  Northwestern  Malleable 
Iron  Co.,  and  the  Power  &  Mining  Machinery  Co. 

The  building  operations  began  in  the  early  autumn,  and 
in  fifty-one  days  from  the  time  the  ground  was  broken,  a 
plant  130  by  300  feet  was  built  and  equipped,  cranes  were 
installed  and  ready  for  service,  and  the  tool-room  was  in 
operation,  turning  out  the  tools  required  for  the  making  of 
the  ordnance  to  be  built  in  the  plant.  Since  that  time  an 
addition  has  been  built,  doubling  the  capacity  of  the  plant 
and  making  it  possible  to  turn  out  six  guns  a  day.  The 
guns  first  built  in  the  plant  are  known  as  the  75-millimeter 
U.  S.  Model  1916  field  guns.  The  guns  are  completed,  ready 
to  mount  upon  their  carriages,  but  the  carriages  themselves 
are  not  made  in  this  factory.  As  shown  in  Fig.  1,  the  gun 
is  Ty2  feet  long  and  weighs  about  1000  pounds.  Lately 
the  firm  has  changed  to  the  manufacture  of  a  still  more 
recent  model — the  French  75-millimeter  gun.  H.  J.  Wiegand, 
formerly  superintendent  of  the  Cutler-Hammer  Mfg.  Co.,  was 
made  general  manager  of  the  plant. 

The  four  principal  parts  of  the  gun  are  the  tube,  the 
jacket,  the  breech-ring,  and  the  breech-block.  The  tube, 
jacket,  and  breech-ring  are  first  machined  and  are  then  fitted 
together  with  shrink  fits.    The  tube  comes  from  the  forging 


The  manufacture  of  guns,  both  of  small  and  large 
caliber,  involves  a  great  many  interesting  machining 
operations,  and  the  methods  employed  are  of  value 
not  only  in  the  making  of  ordnance  material,  but  also 
in  the  manufacture  of  machinery  used  for  peaceful 
industrial  purposes.  The  boring  and  reaming  of  long 
accurate  holes,  for  example,  is  an  operation  by  no 
means  confined  to  guns,  although  it  reaches  its  high- 
est development  in  gun  making.  Hence,  although 
the  war  is  over,  these  articles  should  be  of  both  in- 
terest and  value  to  men  engaged  in  mechanical  work. 


shop  to  the  plant  of  the  Wis- 
consin Gun  Co.  rough-turned, 
and  with  a  hole  rough-bored. 
This  turning  and  boring,  how- 
ever, is  all  that  the  word 
"rough"  implies,  and  further 
roughing  cuts  must  be  taken 
before  the  final  finishing  cuts 
can  be  attempted.  A  great  many 
novel  and  interesting  methods 
have  been  developed  in  handling 


the  work  of  boring,  reaming, 
and  rifling  the  bores  of  the  tubes,  as  well  as  for  the  finish- 
planing  and  milling  of  the  outside,  which,  on  account  of 
numerous  projections,  cannot  be  turned. 

Telltaling-  and  Spotting 

The  first  operation  on  the  tube,  after  it  has  been  received 
in  the  shop,  is  to  "telltale"  and  spot  the  outside  for  the 
chucks  or  steadyrests  in  which  it  will  be  held  during  subse- 
quent operations.  The  method  used  for  telltaling  is  to  place 
the  end  of  the  tube  in  a  standard,  independent,  four-jaw 
chuck,  held  on  the  spindle  of  a  heavy  lathe,  and  support  the 
other  end  in  an  adjustable  steadyrest.  In  this  way  both 
ends  of  the  tube  may  be  adjusted  in  any  direction  to  suit 
the  hole  or  bore.  The  object  of  the  operation  is,  of  course, 
to  get  the  bore  of  the  tube  adjusted  until  it  is  reasonably 
true,  so  that,  after  the  spots  have  been  turned  on  the  out- 
side of  the  tube  for  supporting  it  during  subsequent  opera- 
tions, the  bore  will  clean  up  properly,  and  there  will  be 
sufficient  metal  for  finishing  the  gun  as  required,  both  in  the 
bore  and  on  the  outside. 

For  the  actual  truing-oip  work,  the  well-known  method  of 
using  a  telltale  bar  is  employed.  Fig.  2  shows  the  machine 
in  which  this  work  is  done  without  a  tube  in  position.  It 
shows  the  telltale  bar,  the  steadyrest  which  supports  the 
tube  at  the  outer  end,  the  chuck  in  which  it  is  held  at  the 
head  end,  and  also  the  cone-shaped  cutter-head  held  in  the 
spindle  of  the  lathe,  which  is  used  for  centering  the  tube 
at  each  end,  so  as  to  provide  a  center  that  will  be  true  with 


Fig.  1.     The  V.  S.  76-millimeter  Field  Gun  Beady  to  be  assembled 
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Fig.  2.     Machine  in  which  the  Bough  Tube   is  trued  up 

the  spots  being  turned  on  the  outside.  This  method  is  novel,  tube  pulled  away  from  the  collet  in  which  it  is  held  while 
as  it  provides  at  once  for  centers  and  spotted  outsides  true  boring,  in  order  to  show  the  collet  clearly.  A  dog  driver  is 
with  each  other.     The  cone-shaped  cutter  for  centering  the      used  in  addition  to  the  clamping  action  of  the  collet,  in  order 


tube  is  fed  through  the  spin- 
dle. The  head  end  of  the 
machine  is  shown  in  Fig.  3, 
the  cutter  being  fed  forward 
by  the  turning  of  the  hand- 
wheel  mounted  on  an  elonga- 
tion of  the  spindle.  In  Fig. 
4  is  shown  the  tube  mounted 
in  the  lathe,  and  the  telltale 
bar  can  be  seen  inserted  in 
the  tube.  The  tubes  are  now 
spotted,  the  spots  being  lo- 
cated as  indicated  in  Fig.  5, 
which  shows  one  spot  at  the 
end  of  the  tube  for  holding 
it  in  a  draw-in  collet,  while 
the  other  spot  is  near  the 
other  end  for  the  jaws  of  a 
steadyrest. 

Boring-  the  Tubes 

An  interesting  feature  in 
conjunction  with  the  work 
done  at  the  Wisconsin  Gun 
Co.  is  that  most  of  the  ma- 


Fig.  3. 


chines  are  standard  machine  tools  adapted  to  the  particular 
work  in  hand.  For  boring,  an  American  Tool  Works  Co.'s 
24-inch   standard   engine   lathe   is   used.     Fig.    5   shows  the 


to  prevent  any  possible  slip- 
ping. This  driver  is  shown 
in  Fig.  6,  where  the  tube  may 
be  seen  mounted  in  the  lathe 
ready  for  the  rough-boring 
operation.  Fig.  7  shows  both 
the  roughing  and  the  finish- 
ing tools  or  pack-bits  used. 
The  roughing  tools  are  shown 
to  the  right  and  the  finish- 
ing tools  to  the  left.  In  each 
case,  one  of  the  tools  has  the 
wood  packing  removed,  as 
well  as  one  of  the  cutters. 
These  tools  are  made  accord- 
ing to  the  usual  method  for 
gun-boring  tools,  having  two 
cutters  in  each  and  the  body 
packed  with  maplewood.  Fig. 
13  shows  the  details  of  the 
cutting  tools,  both  for  the 
roughing  and  for  the  finish- 
ing operations.  The  roughing 
tool  cuts  on  the  end  and  the 
roughing  cutters  are  made 
from  high-speed  steel.  The  finishing  cutter  cuts  on  the  side, 
and  is  made  from  high-grade  tool  steel.  Figs.  12  and  14  show 
the  boring  tool  for  the  tube  and  jacket,  respectively. 


Head  End  of  Machine  in  which  Tube  is  trued   up,   showing 
Handwheel  for  feeding  the  Cone-shaped  Cutter 


Fig.   4.     Tube   mounted  in   Lathe   with   Telltale   Bar  in   Position 


Fig.   6.     Spotted  Tube  showing  Trued  Up   Spot  for  Steadyrest 
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Fig.   6.     Tube  mounted  in  Lathe  Ready  for  Rough-boring 
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Fig.   7.     Roughing   and   Finishing   Tools   for   Gun-boring 
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Fig.   8.     Jacket  in  Position  to  be  bored 


Fig.   9.     Method  of  cooling  Jacket 


Fig.   10.     Shrinking  the  Jacket  onto  the  Tube 


Fig.  11.     Drilling  Holes  in  Breech-ring 
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FIT  8L0T  TO  BORING-GAR  MEAD 


After  the  tube  is  placed  in  the  lathe, 
a  starting  cut  is  made  at  the  end  of  the 
bore  by  a  single-point  boring  tool,  to  th6 
size  to  be  bored  by  the  roughing  cutter. 
After  this  starting  cut  has  been  made 
true,  the  roughing  and  finishing  cutters 
will  follow  true,  and  this  will  insure  that 
a  straight  hole  will  be  bored.  The  rough- 
ing cutter  leaves  0.015  inch  on  the  diam- 
eter (0.0075  inch  on  a  side)  for  the  fin- 
ishing cutter  to  remove.  A  coarse  feed 
is  used  for  the  latter  cutter,  and  as  it 
cuts  only  on  the  side,  an  extremely  true 
hole  and  a  nicely  finished  surface  is  pro- 
duced. In  fact,  the  usual  practice  fol- 
lowed in  many  other  gun  plants,  of  lap- 
ping the  gun  bore  after  the  finishing  cut- 
ter or  reamer  has  passed  through,  has 
been  found  unnecessary,  and  an  almost  unbelievable  accuracy 
of  truth  in  the  bore,  as  regards  the  hole  not  being  tapered 
or  out  of  round,  has  been  obtained.  In  fact,  the  accuracy 
is  within  0.0002  inch  in  100 
inches. 


\  '•_ )^_ 
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HOG-NOSE  BITS  FOR   ROUGH-BORING  TUBE 


The  jacket  is  bored  in  much 
the  same  manner  as  is  the 
tube.  As  shown  in  Fig.  8, 
the  jacket  is  supported  at  one 
end  in  an  adjustable  pot 
chuck,  while  it  is  held  at  the 
other  end  in  a  steadyrest.  A 
wood-packed  boring  tool  or 
reamer  of  the  same  type  as 
those  used  for  the  tube  is  em- 
ployed, and  it  is  shown  in  the 
illustration  ready  to  enter 
the  bore  for  the  finishing  cut. 
As  the  jacket  is  shrunk  onto 
the  tube,  the  tube  is  turned 
and  ground  to  the  required 
dimension  on  the  part  onto 
which  the  jacket  fits,  and 
0.006  inch  is  allowed  in  the 
bore  for  the  shrink  fit.  By 
the  method  used  for  finishing 
the  hole  in  the  jacket,  it  has 
been  found  possible  to  bore 
the  hole  so  accurately  that  it 
will  properly  fit  the  tube  with 
a  shrink  fit  for  the  full  length 
of  the  bore  in  the  jacket  when 
the  tube  and  the  jacket  are  both  made  to  the  mean  theoret- 
ical diameters.  In  many  instances,  gun  manufacturers  are 
not  able  to  obtain  a  bore  in  the  jacket  that  is  true  enough 
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Fig.   13.     Details  of  Boring  Tools   for  roughing   and   finishing   Gun   Tube 
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Fig.   14.     Complete  Boring  Tool  for  Jacket 


Fig.   12.     Complete  Boring  Tool  for  Tube 

so  that  the  tube  can  be  finish-ground  to  a  mean  diameter. 
The  maximum  variation  permissible  in  the  jacket  is  0.001 
inch.    Should  the  variation  be  greater,  it  would  be  necessary 

.  to  turn  minute  humps  or  el- 
evated spots  on  the  tube  to 
correspond  to  the  inaccura- 
cies in  the  jacket  bore  so 
that,  when  the  two  were 
shrunk  together,  there  would 
be  a  uniform  and  close  fit  at 
all  points.  This  method  of 
adopting  the  outside  of  the 
tube  to  the  bore  in  the  jacket 
is,  however,  unnecessary  when 
the  bore  is  produced  by  the 
methods  described,  proper  at- 
tention, of  course,  being  paid 
to  having  the  machines  and 
tools  in  good  condition  and  to 
performing  the  operations 
with  the  greatest  care. 

Shrinking:  the  Jacket  onto 
the  Tube 

The  next  operation  is  to 
shrink  the  jacket  onto  the 
tube.  The  tube  is  held  in  a 
vertical  fixture  and  the  jacket 
is  heated  in  a  furnace  and  let 
down  over  the  tube.  The  up- 
per end  of  the  jacket  is  cov- 
ered with  a  boot  during  this 
operation,  as  shown  in  Fig. 
10.  This  boot  is  clamped  to 
the  jacket,  during  the  shrink- 
ing process,  at  its  thinnest  section;  that  is,  at  the  place 
where  it  would  contract  first  if  exposed  fully  to  the  outside 
air.  This  covering  or  boot  keeps  the  jacket  expanded  long 
enough — even  at  the  thinnest  section — 
so  that  it  will  drop  down  the  full  length 
to  the  shoulder  on  the  tube,  against  which 
its  end  rests.  The  boot,  in  fact,  is  simply 
a  heat  insulator  made  from  cast  iron. 
Fig.  9  shows  the  method  of  cooling  that 
is  employed  after  the  jacket  has  come  in 
contact  with  the  shoulder  against  whiih 
it  rests.  Cooling  water  is  first  forced 
through  a  stationary  spray,  which  is  so 
placed  that  water  will  first  be  applied  at 
the  extreme  end  of  the  tube  at  the  shoul- 
der. This  forces  the  jacket  at  this  point 
to  grip  the  tube  and  prevents  it  from 
pulling  away  from  the  shoulder.  Then, 
an  adjustable  spray,  as  shown  in  the  il- 
lustration, is  moved  upward  until  the 
whole  jacket  is  cooled  off,  after  which 
the  boot  is  removed  and  the  W         nnd 
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Fig-.    15.     Jig   shown   in   Fig.    11   with   Three   Jig   Plates   and   Work   that 
has  been  drilled 

tube  combination  is  put  into  a  lathe,  and  the  jacket  end  is 
threaded  for  a  shrink  fit  in  the  breech-ring    (see  Fig.   16). 

Operations  on  the  Breech-ring- 

There  are  some  interesting  operations  performed  on  the 
breech-ring  to  which  atten- 
tion may  be  called,  although 
most  of  the  work  on  this  part 
is  comparatively  simple.  In 
order  to  remove  the  material 
for  the  breech-block  proper, 
a  series  of  holes  is  drilled  in 
the  breech-ring,  so  that  the 
part  to  be  removed  finally 
can  be  knocked  out  of  place 
with  a  hammer  blow.  An  in- 
teresting jig  is  used  for  this 
drilling  operation,  which  is 
performed  on  a  radial  drill- 
ing machine  as  shown  in  Fig. 
11;  the  drills,  the  jig  and  its 
parts,  as  well  as  the  breech- 
ring  with  the  part  for  the 
breech-block  ready  to  be  re- 
moved, are  shown  in  Fig.  15. 
In  the  same  illustration,  the 
removed  part  is  also  shown  in  the  lower  left-hand  corner. 
The  noteworthy  feature  of  the  jig  shown  in  Fig.  15  is  that 
it  is  provided  with  three  removable  top  plates,  whereby  it 
is  possible  to  drill  the  holes  close  enough  in  the  breech-ring 
so  that  the  chunk  of  metal  to  be  removed   can  be  easily 


Fig.    16. 


Threading  the  End  of  the  Jacket  for  a  Shrink  Fit  in  the 
Breech-ring 


Fig.  17.     Planing  Bottom  and  Side  of  Recoil  Slide 


knocked  out.  The  illustration  also  shows  to  the  left  the  hog- 
nose  type  of  drill  that  is  used  for  starting  those  holes  that 
have  to  be  drilled  at  an  angle,  as  indicated  by  the  shape  of 
the  pieces  to  the  left.  Of  the  three  jig  plates  shown,  one  is 
for  the  holes  drilled  at  an  angle.  The  one  shown  at  the  bot- 
tom is  used  first.  The  one  at 
the  top  is  the  one  next  em- 
ployed, and  the  one  shown  in 
the  middle  is  used  last.  This 
jig  plate  is  the  one  shown  in 
position  in  the  jig  in  Fig.  11. 
The  breech-ring  is  bored 
and  threaded  on  a  Warner  & 
Swasey  turret  lathe,  as  shown 
in  Fig.  18,  and  after  having 
been  threaded,  it  is  shrunk 
onto  the  jacket.  A  shrink  fit 
is  obtained  on  the  threads, 
the  ring  being  threaded  onto 
the  jacket  after  having  been 
heated,  so  that  the  joint  may 
be  called  a  "threaded  shrink 
fit."  The  thread  on  the  end 
of  the  jacket  is  shown  near 
the  floor  line  in  Fig.  19.  The 
method  of  assembling  the 
jacket  and  the  breech-ring  is  as  follows:  The  breech-ring, 
after  having  been  heated  to  the  proper  temperature,  is  taken 
from  the  furnace  and  is  held  in  a  fixture,  the  top  of  which 
is  flush  with  the  floor  level,  as  indicated  in  Fig.  19.  The 
combination  jacket-tube  is  then  lowered  from  above  by  means 


Fig.   18.     Boring  and  threading  the  Breech-ring  on  a  Turret  Lathe 


Fig.   19.     Assembling  the  Jacket  and  Breech-ring  by  Shrink  Fit 
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Fig.   20.     Planing:   Circular  Portion  of   Outside  of   Gun 

of  a  crane,  which  is  provided  with  a  special  spring  hook, 
allowing  the  thread  on  the  jacket  to  be  started  easily  in  the 
breech-ring.  A  split  handwheel  is  placed  around  the  jacket 
as  indicated,  the  diameter  of  this  handwheel  being  amply 
large  enough  so  that  the  necessary  leverage  for  screwing  the 
jacket  in  place  is  obtained.  The  threads  on  the  jacket  and 
in  the  breech-ring  are  so  located  with  reference  to  each 
other  that,  when  screwed  to- 


Fig.  21.     Fixture  for  rotating  the  Gun  Body  while  planing 

tion.  The  gun  is  rifled  after  it  has  been  finish-bored  and  the 
powder  chamber  reamed.  The  rifling  is  performed  on  a 
standard  rifling  machine. 

Planing:  Operations  on  the  Outside  ot  the  Gun  Body 

The  first  operation  on  the  gun  body  is  to  plane  the  bottom 
and  the  side  of  the  recoil  slide,  which  must  be  planed  true 

and    parallel    with    the    bore. 


gether,  the  jacket  will  line 
up  properly  with  the  base  of 
the  breech-ring. 

When  the  jacket  and  the 
breech-ring  are  shrunk  onto 
the  tuber  the  combination  of 
the  three  parts  is  called  a 
"gun  body."  The  gun  body 
is  now  ready  for  finishing  the 
outside,  which  consists  main- 
ly of  planing  operations,  due 
to  the  peculiar  shape  of  the 
outside  of  the  gun,  which  is 
made  integral  with  the  recoil 
slide,  and  for  this  reason  can- 
not be  turned  on  the  outside 
in  a  lathe.  Before  the  opera- 
tions on  the  outside  are  per- 
formed, however,  the  gun 
body  is  placed  in  the  tube 
boring  lathe  and  the  bore  is  finished,  an  operation  which  is 
made  necessary  on  account  of  the  compression  in  the  tube 
due  to  the  shrinkage  operation.  The  same  finishing  tool  is 
used  for  the  final  boring  or  reaming  as  was  employed  for  the 
finish-reaming  before  the  jacket  was  assembled  with  the 
tube.  This  final  boring  or  reaming  leaves  the  hole  as  nearly 
true  as  it  could  be  made  by  any  ordinary  machining  opera- 


Fig.  22. 


This  operation  is  performed 
in  the  manner  which  is  in- 
dicated in  Fig.  17. 

As  there  are  three  different 
radii  on  the  gun  body  which 
must  be  finished,  but  which 
cannot  be  machined  in  a 
lathe  on  account  of  the  pro- 
jections on  the  body,  it  is 
necessary  to  mill  clearances 
for  the  planer  tools  which 
will  form  or  plane  the  out- 
side to  the  circular  shape  re- 
quired. These  clearances  are 
milled  as  indicated  in  Fig. 
22.  The  gun  body  is  mounted 
in  a  fixture  which  can  be 
rotated  by  means  of  a  worm 
and  worm-wheel.  The  mill- 
ing cutter  is  brought  down 
to  the  correct  depth  in  the  gun  body,  and  the  latter  is  then 
rotated,  resulting  in  a  groove  being  milled  for  the  required 
distance  around  the  gun  body  to  provide  the  necessary  clear- 
ance for  the  planing  tools.  The  gun  body,  with  the  clearance 
grooves  milled  and  set  up  in  the  planer  ready  for  a  planing 
operation,  is  shown  in  Fig.  20. 
As  mentioned,  there  are  three  different  radii  or  steps  to 


Milling  Clearances  for  Planer  Took  that  are  to  plane  Outside 
of  Circular   Shape  of   Gun 


Fig.  23.     Milling  or  under-cutting  the  Metal  at  Upper  End  of  Recoil  Slide 


Fig.   24.     MiUing  Three  Steps  between  the  Ways  of  the   Recoil   Slide 
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Fig.   26.     Planing  Fixture   with   Gun  Body  in  Position  for  planing  the 
Closing  Spring  Case  Seat 

be  planed  on  the  body,  which  is  held  in  the  planer  on  rotat- 
ing centers,  the  planing  being  performed  by  turning  the  body 
by  the  worm  and  worm-wheel  shown  in  Fig.  21;  as  the  plan- 
ing proceeds,  this  rotating  of  the  body  takes  the  place  of 
the  fee"d. 

Fig.  23  shows  the  next  operation,  which  is  performed  by 
milling.  This  is  an  under-cutting  operation  which  removes 
the  metal  at  the  upper  end  of  the  recoil  slides.  The  opera- 
tion shown  in  Fig.  23  is  the  roughing  cut.  After  this  cut 
has  been  taken,  the  slide  is  finish-planed  in  a  planer. 

On  the  bottom  of  the  gun,  between  the  two  slideways  for 
the  recoil  slide,  there  are  three  diameters  or  radii  corre- 
sponding to  the  three  diameters  which  are  planed  on  the 
upper  side  of  the  gun.  These  three  steps  between  the  ways 
of  the  recoil  slide  are  finished  by  milling,  as  shown  in  Fig. 
24.  Three  milling  cutters  are  mounted  on  a  single  arbor, 
one  cutter  for  each  of  the  steps.  The  gun  body  is  mounted 
in  a  special  fixture  which  saves  the  time  of  removing  and  re- 
placing cutters  of  different  diameters  for  cutting  each  of  the 
steps.  The  base  of  the  fixture  is  clamped  on  the  platen  of 
the  machine,  but  the  upper  part  of  it  can  be  moved  cross- 
wise of  the  table,  under  the  arbor  and  locked  in  three  posi- 
tions corresponding  to  the  position  of  the  three  milling  cut- 
ters. This  fixture  is  shown  in  detail  in  the  line  illustration, 
Fig.  27. 

Another  planing  fixture  is  illustrated  in  Fig.  25,  which 
shows  the  gun  body  in  position  for  planing  the  closing  spring 
case  seat.  The  fixture  locates  the  gun  body  by  the  recoil 
slide  ways,  and  hence  insures  the  accurate  location  and  angle 
of  the  spring  case  seat.  Another  interesting  operation  on 
the  gun  body  is  shown  in  Fig.  26.  Here  a  milling  cutter  in 
a  vertical  milling  machine  removes  the  stock  between  the 


Fig.   26.      Removing   the   Stock   between   the  Recoil   Cylinder  T  ucs   by 
milling 

recoil  cylinder  lugs.     So-called  "cradle"  or  "rocking"  fixtures 
are  used  for  rotating  the  gun  body  while  milling. 

The  succeeding  article  on  making  the  U.  S.  75-millimeter 
field  gun  will  deal  with  operations  on  the  clip;  slotting  the 
breech  recess;  boring  fixtures;  miscellaneous  jigs  and  fix- 
tures;   and  operations  on  the  breech-block. 

#  #     # 

An  investigation  undertaken  at  the  Ford  Motor  Co.'s  shops 
at  Detroit,  for  the  purpose  of  ascertaining  the  amount  of 
work  that  could  be  handled  by  cripples,  according  to  the 
Scientific  American,  revealed  the  following  interesting  data: 
The  number  of  jobs  that  could  be  filled  by  men  who  had  lost 
both  legs  was  found  to  be  670;  by  those  who  had  lost  one 
leg,  2637;  by  one-armed  men,  715;  and  by  those  totally  blind, 
10.  It  was  also  estimated  that  1743  of  these  jobs  required 
but  one  day  or  less  of  training  for  the  cripple;  for  251  jobs, 
it  required  one  to  two  weeks;  for  534  jobs,  from  a  month  to 
a  year;  and  for  43  jobs,  from  one  to  six  years.  About  18 
per  cent  of  the  employes  at  the  Ford  plant  are  said  to  be 
cripples  or  physically  below  standard,  although  85  per  cent 
of  this  number  are  classed  as  fully  efficient  workmen.  These 
figures  are  of  great  interest  in  connection  with  the  efforts 
made  to  properly  take  care  of  disabled  soldiers. 

*  *     * 

The  British  Government  has  recently  completed  an  8-inch 
oil-pipe  line  across  Scotland.  The  line  which  was  constructed 
under  the  supervision  of  an  American  naval  unit  consisting 
of  experienced  pipe-line  men,  was  laid  for  the  purpose  of 
securing  a  continuous  supply  of  fuel  oil  for  the  British  Navy 
with  a  minimum  risk  of  interference  from  enemy  sub- 
marines. The  rate  at  which  fuel  oil  can  be  pumped  through 
this  pipe  is  estimated  to  be  about  100  tons  per  hour. 


Varhincry 


Fig.    27.     Fixture   used   in   Milling   Operation   shown   in   Fig.    24 


SMALL  patterns  are  usually  carved  from  solid  pieces  of 
some  hard  wood  like  mahogany,  and  this  work  requires 
a  high  degree  of  skill  in  the  use  of  chisels  and  gages, 
as  well  as  considerable  patience.  It  is  not  practicable  to 
part  very  small  patterns,  but  the  draft  should  always  be  ar- 
ranged so  that  the  molder  can  make  his  partings  without 
trouble.  There  are  a  large  number  of  patterns  made  that 
are  complete  models  of  the  required  casting  and  do  not 
present  any  very  difficult  molding  problems,  but  that  do  re- 
quire considerable  skill  to  produce  economically.  The  provi- 
sion of  draft  on  small  work  is  not  so  important  as  on  larger 
pieces,  and  when  the  draw  is  but  an  inch  or  so,  it  may  be 
ignored  entirely  unless  there  is  a  projection  that  must  be 
coped,  in  which  case  it  is  advisable  to  leave  as  much  draft 
as  possible. 

Lever  Patterns 

Lever  patterns  are  what  might  be  termed  examples  of 
simple  pattern  work,  although  sometimes  they  are  very 
crooked  and  must  be  molded  in  three-part  flasks.  It  was 
formerly  the  practice  to  carve  small  straight  levers  from  a 
solid  piece.  A  piece  of  stock  of  the  proper  thickness  was 
first  prepared,  and  the  lever  laid  out  as  at  A,  Fig.  1,  the 


bosses  being  carved  from  the  solid  after  using  the  band  saw 
to  cut  the  pattern  as  near  as  possible  to  the  lines,  as  at  B. 
This  is  a  very  good  method  when  the  web  tapers  as  at  C, 
but  to  simplify  matters  many  designers  make  the  webs  par- 
allel and,  as  far  as  possible,  of  equal  thickness  so  that  a 
number  of  levers  may  be  laid  out  at  one  time,  as  at  D;  the 
bosses,  which  are  turned,  are  fastened  in  place  with  glue 
and  nails.  The  centers  must  be  laid  out  on  both  sides,  and 
when  the  bosses  are  attached  the  lever  is  sawn  on  the  band 
saw  and  finished  either  by  hand  or  on  the  disk  grinder.  The 
corners,  which  are  rounded,  are  finished  by  hand  with  a 
spokeshave  or  knife. 

A  handled  lever  B,  Fig.  3,  must  be  centered  and  the  handle 
turned  before  it  is  sawn  to  shape,  and  it  will  have  to  be 
worked  from  the  solid.  If  it  is  a  bellcrank  lever  E,  Fig.  1, 
the  two  pieces  forming  the  web  can  best  be  joined  with  a 
corner  lap  joint,  and  if  it  is  the  type  of  double  lever  shown 
at  C,  Fig.  3,  it  will  have  to  be  parted  to  mold  in  a  three- 
part  flask.  When  levers  are  double  and  have  a  connecting 
piece  as  at  D,  Fig.  3,  or  when  they  have  a  circular  section 
as  at  E,  they  should  be  made  parted.  When  a  number  of 
levers  are  being  laid  out  at  one  time,  the  bosses  on  the  cope 
side  will  often  be  of  different  heights  which  will   interfere 


Vnrhinrry 


Fig.  1.     Lever  Patterns 


Fig.   2.     Wrench   Patterns 
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Tig.  3.     Additional  Examples  of  Lever  Patterns 

with  the  band-sawing;  in  such  cases  they  will  have  to  be 
put  on  afterward.  To  locate  a  filleted  boss  when  there  is 
not  room  to  lay  out  the  fillet  diameter,  it  is  squared  at  three 
points  with  a  paring  chisel,  as  at  A,  Fig.  3,  and  these  flat- 
tened spots  are  set  tangent  with  the  boss  circle.  Levers  should 
be  sandpapered  carefully  to  avoid  distorting  the  bosses. 

Wrench  Patterns 

Webbed  and  ribbed  wrenches  are  made  by  working  the 
space  between  the  ribs  to  shape  on  each  side  down  to  the 
web  (using  a  router  to  get  the  correct  depth  and  a  small 
outside-ground  gage  to  make  the  fillets)  before  the  outside 
and  the  jaws  are  cut  and  pared,  as  this  makes  it  easier  to 
hold  the  block  in  the  vise.  A  Forstner  bit  is  a  good  tool  to 
bore  away  the  stock  before  using  the  router,  or  it  may  be 
roughed  out  with  a  gage.  A  box  wrench  C,  Fig.  2,  should 
be  cut  to  form  and  the  handle  pared  to  thickness  before  the 
nut  opening  is  cut.  The  pattern  should  be  laid  out  on  both 
sides  to  give  a  little  draft,  and  should  first  be  bored,  then 
pared  with  a  chisel,  and  finished  by  rounding  the  corners. 

Key-socket  wrench  patterns  B  are  turned  with  the  center 
part  of  the  handle  left  square  so  that  a  fillet  may  be  made 
in  the  corner  where  it  joins  the  wrench  shank.  A  pin  is 
turned  on  the  shank  to  fit  a  hole  bored  in  the  square  part 
of  the  handle.  The  corejprint  is  turned  round  and  worked 
square  or  hexagonal,  as  may  be  required.  Such  a  pattern 
will  not,  in  most  cases,  be  made  to  part. 

Piston  nut  wrenches  D  are  double-ended  sockets  designed 
to  fit  a  different  size  at  each  end.  As  these  nuts  are  quite 
large,  the  pattern  may  be  parted  and  the  core  made  to  run 
from  end  to  end  and  with  side  projections  to  make  the  holes 
for  the  cross-rod  that  is  used  to  turn  the  wrench  and  nut. 


Patterns  Requiring  Hmall  Cores 
It  sometimes  happens  that  a  core  for  a  small 
piece  is  to  extend  through  at  an  angle  and  there 
will  lie  very  little  chance  to  make  the  core-print 
loose,  in  which  case  a  hole  may  be  bored  the  re- 
quired size  and  at  an  angle  through  the  pattern, 
and  a  core-print  turned  to  fit  it;  this  print  should 
have  a  handle  and  a  shoulder  to  stop  it  when  it 
has  reached  the  proper  depth  (see  A,  Fig.  2).  It 
is  pushed  through  the  hole  after  the  cope  is  lifted 
and  is  drawn  out  before  drawing  the  pattern. 

When  a  great  many  small  holes  are  required  in 
a  thin  piece  it  is  always  troublesome  to  put  draft 
on  them,  but  this  may  be  overcome  by  boring  the 
holes  a  little  under  size  and  reaming  them  with 
a  tapered  iron  rod  of  suitable  diameter,  the  rod 
being  first  heated  sufficiently  to  char  the  wood 
slightly  but  not  enough  to  cause  it  to  burn.  Small 
turned  rings  and  other  pieces  designed  to  leave 
their  own  core  should  be  turned  with  the  grain  of 
the  wood  parallel  to  the  axis.  It  is  easier  to  turn 
them  this  way  and  they  can  be  sized  more  ac- 
curately and  will  draw  better.  Beeswax  is  used 
for  making  small  fillets  and  for  filling  screw  holes. 

Making  Duplicate  Patterns 

It  is  often  desirable  to  have  more  than  one   pattern  of 

small  pieces  that  are  to  be  cast  in  quantities,  and  many 

patterns  require  large  numbers  of  pieces  that  are  exactly 

alike.     A  little  forethought  will  often  enable  such  work  to 
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Fig.  5.     Bracket  Patterns 

be  done  easily  and  quickly.  A  pair  of  small  elbow  patterns, 
A,  Fig.  4,  and  a  core-box  can  be  made  with  very  little  more 
labor  than  would  be  required  to  make  a  single  pattern,  as 
the  ell  section  is  usually  turned  in  four  pieces  and  only  two 
are  used;  the  same  is  true  of  the  core-box.  Another  illustra- 
tion of  this  is  a  pattern  B  for  casting  a  number  of  hexagonal 
nuts  at  one  time.  This  is  a  parted  pattern,  and  a 
single  straight  core  runs  from  end  to  end. 

Large  numbers  of  tail-prints  are  frequently  re- 
quired and  these  are  most  easily  made  by  making 
them  in  fairly  wide  units  as  at  C,  and  then  rip- 
ping them  to  the  required  thickness.  These  prints 
can  be  made  alike  by  sanding  them  in  a  jig  some- 
what similar  to  that  used  for  sanding  gear  teeth. 
When  a  number  of  facing  pieces  to  fit  an  angle,  or 
a  number  of  bosses  or  hubs  to  fit  a  cylinder,  are 
to  be  made,  it  is  always  quicker  and  more  satis- 
factory to  plane  the  stock  to  the  angle  or  to  fit 
the  round  on  a  long  piece  And  then  saw  the  dupli- 
cate parts  to  shape,  as  at  D  and  E,  instead  of  try- 
ing to  make  them  singly.  The  stock  can  always 
be  blocked  level  with  the  saw  table.  Bosses  or 
hubs  that  are  designed  to  fit  cylindrical  or  spher- 
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ical  shaped  bodies  should  be  turned,  as  they  can  be  fitted 
by  turning  to  a  templet. 

Bracket  and  Frame  Patterns 

Brackets  are  usually  designed  either  with  a  central  rib 
as  at  A,  Fig.  5,  or  with  ribs  on  the  edges  as  at  B.  Bracket 
A  is  a  simple  form  having  a  turned  boss,  and  a  foot,  rib, 
and  fillets  in  place  ready  for  the  band  saw.  When  there  is 
a  low  boss  it  should  also  be  fitted  in  place  and  a  strip  the 
same  height  bradded  to  the  web  at  the  bottom  to  keep  it 
level  on  the  saw  table.  If  the  boss  is  to  be  loose,  it  should 
be  doweled  in  place  and  taken  off  for  the  sawing  operation. 
When  the  bracket  is  small  and  ribbed  on  each  edge  of  the 
web,  the  boss  and  ribs  can  often  be  more  economically  made 
In  a  single  piece  as  at  B.  This  method  provides  a  fillet 
where  the  rib  connects  with  the  boss,  and  a  fillet  connecting 
with  the  foot  may  also  be  provided  for.  When  the  bracket 
is  large  the  ribs  should  be  notched  into  the  boss  and  also 
Into  the  foot  as  at  G,  as  this  makes  a  stronger  job  and  is 
sasier  to  fit.  To  make  the  fillet  on  the  rib,  the  latter  is  made 
thick  enough  for  that  purpose  as  at  D.  Brackets  that  are 
ribbed  equally  on  both  sides  are  usually  parted  through  the 
center  of  the  web  as  at  E. 

Chipping  strips  or  other  projections  on  the  top  of  bracket 
feet  or  bosses  that  interfere  with  the  draw  should  be  made 
loose,  and  as  these  are  usually  small,  the  skewers  should  be 
tnade  of  nails  or  wire.  The  webs  of  frames  are  fastened  in 
i  number  of  different  ways,  and  the  ribbing  is  usually  joined 
to  hubs  and  bosses  in  the  same  manner  as  on  brackets. 
Projections  on  the  cope  side  of  frames  should  be  made  loose, 
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Fig.  6.     Crank  and  Eccentric  Patterns 

jut  when  ribbed  on  both  sides,  the  ribs  are  made  fast,  as 
;he  molder  carries  his  parting  on  the  outside  up  to  the  bot- 
:om  of  the  round  corner  of  the  cope  rib,  as  at  A,  Fig.  6,  and 
ifts  the  inside  out.  Instead  of  the  draft  running  from  the 
center  of  the  web  in  both  directions,  it  should  extend  straight 
'rom  the  top  of  the  cope  rib.  Large  hubs  or  bosses  should, 
mwever,  be  made  loose.  Fly  brackets  and  delivery  frames 
m  printing  press  work  are  without  ribs,  and  frames  of  that 
;ype  will  stay  straighter  if  fastened  with  mortise-and-tenoned 
loints;  the  same  thing  applies  also  to  side  frames. 

Cranks  and  Eccentrics 

Many  cranks  are  levers,  generally  ribbed  for  greater 
strength,  and  they  are  handled  in  the  manner  previously 
lescribed  for  levers,  but  the  counterbalanced  disk  crank  is 
mother  proposition.  If  it  is  large  it  should  be  built  of  seg- 
ments and  turned,  and  the  inner  part  fitted  to  it  as  at  B, 
Pig.  6.  A  fillet  is  turned  where  the  flange  connects  with  the 
web,  so  it  is  only  necessary  to  leather-fillet  the  piece  that  is 
Utted.  A  small  crank  or  a  crank  that  is  required  in  a  hurry 
3an  be  made  economically  of  two  pieces  that  have  been  laid 
sut  and  band-sawed  on  the  inside  and  glued  together  as  at 
C.  Dogs  are  used  to  hold  the  two  pieces  together,  and  the 
Inside  should  be  sandpapered  before  the  web,  which  is  a  sep- 
arate piece,   is   fastened   in   place.     The   outside   should   be 
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Fig.   8.      (A)   Cam  Pattern.      (B)   Eccentric   Strap  Pattern 

band-sawed  after  the  inside  is  finished  and  the  web  is  in 
place. 

Eccentrics  resemble  cranks  except  that  they  do  not  have 
webs,  and  they  may  be  handled  in  the  same  way,  although 
they  are  usually  heavier  on  the  outside  and  the  pattern  is 
more  substantial  when  made  as  at  D,  Fig.  6.  A  groove  is 
sometimes  required  in  the  rim,  in  which  case  it  would  per- 
haps be  better  to  turn  a  core-print  on  the  outside  and  make 
the  core  in  a  part  core-box. 

Eccentric  straps  and  caps  may  be  built  up,  but  small  ones 
are  usually  carved  from  a  piece  of  hard  wood,  as  nothing  is 
gained  by  making  them  of  a  number  of  pieces.  If  the  valve 
stem  sleeve  is  made  so  that  it  can  be  removed,  a  single  pat- 
tern will  do  for  both  strap  and  cap.  A  strap  pattern  is 
shown  at  B,  Fig.  8. 

Cam  Patterns 

Most  cams  may  be  divided  into  two  general  types  known 
as  plate  cams  and  cylinder  cams.  Plate  cams  may  be  plain 
or  ribbed,  and  templets  are  frequently  furnished  the  pattern- 
maker to  give  him  the  correct  shape;  to  these  he  must  add 
a  finish  and  contraction  allowance.  This  is  done  on  small 
patterns,  when  the  contraction  is  not  much  of  a  factor,  by 
setting  a  pair  of  spring  dividers  an  amount  equal  to  the 
finish,  and  scribing  with  these  around  the  templet.  In  mak- 
ing ribbed  cams,  the  web  should  be  laid  out  and  worked  to 
form  first,  as  at  A,  Fig.  7,  making  it  a  trifle  large  so  that  a 
little  draft  may  be  given  the  outside  of  the  ribs.  The  ribs 
are  fitted  in  segment  form,  as  at  B;  they  are  scribed  from 
the  web  and  sawn  and  perhaps  spokeshaved  a  little  before 
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Fig.   3.     Additional  Examples  of  Lever  Patterns 

with  the  band-sawing;  in  such  cases  they  will  have  to  be 
put  on  afterward.  To  locate  a  filleted  boss  when  there  is 
not  room  to  lay  out  the  fillet  diameter,  it  is  squared  at  three 
points  with  a  paring  chisel,  as  at  A,  Fig.  3,  and  these  flat- 
tened spots  are  set  tangent  with  the  boss  circle.  Levers  should 
be  sandpapered  carefully  to  avoid  distorting  the  bosses. 

Wrench  Patterns 

Webbed  and  ribbed  wrenches  are  made  by  working  the 
space  between  the  ribs  to  shape  on  each  side  down  to  the 
web  (using  a  router  to  get  the  correct  depth  and  a  small 
outside-ground  gage  to  make  the  fillets)  before  the  outside 
and  the  jaws  are  cut  and  pared,  as  this  makes  it  easier  to 
hold  the  block  in  the  vise.  A  Forstner  bit  is  a  good  tool  to 
bore  away  the  stock  before  using  the  router,  or  it  may  be 
roughed  out  with  a  gage.  A  box  wrench  C,  Fig.  2,  should 
be  cut  to  form  and  the  handle  pared  to  thickness  before  the 
nut  opening  is  cut.  The  pattern  should  be  laid  out  on  both 
sides  to  give  a  little  draft,  and  should  first  be  bored,  then 
pared  with  a  chisel,  and  finished  by  rounding  the  corners. 

Key-socket  wrench  patterns  B  are  turned  with  the  center 
part  of  the  handle  left  square  so  that  a  fillet  may  be  made 
in  the  corner  where  it  joins  the  wrench  shank.  A  pin  is 
turned  on  the  shank  to  fit  a  hole  bored  in  the  square  part 
of  the  handle.  The  corejprint  is  turned  round  and  worked 
square  or  hexagonal,  as  may  be  required.  Such  a  pattern 
will  not,  in  most  cases,  be  made  to  part. 

Piston  nut  wrenches  D  are  double-ended  sockets  designed 
to  fit  a  different  size  at  each  end.  As  these  nuts  are  quite 
large,  the  pattern  may  be  parted  and  the  core  made  to  run 
from  end  to  end  and  with  side  projections  to  make  the  holes 
for  the  cross-rod  that  is  used  to  turn  the  wrench  and  nut. 


Patterns  Requiring  Hmall  Cores 
1(  sometimes  happens  that  a  core  for  a  email 
piece  is  to  extend  through  at  an  angle  and  there 
will  1)6  very  little  chance  to  make  the  core-print 
loose,  in  which  case  a  hole  may  be  bored  the  re- 
quired size  and  at  an  angle  through  the  pattern, 
and  i  core-print  turned  to  fit  it;  this  print  should 
have  a  handle  and  a  shoulder  to  stop  it  when  it 
has  reached  the  proper  depth  (see  A,  Fig.  2).  It 
is  pushed  through  the  hole  after  the  cope  is  lifted 
and  is  drawn  out  before  drawing  the  pattern. 

When  a  great  many  small  holes  are  required  in 
a  thin  piece  it  is  always  troublesome  to  put  draft 
on  them,  but  this  may  be  overcome  by  boring  the 
holes  a  little  under  size  and  reaming  them  with 
a  tapered  iron  rod  of  suitable  diameter,  the  rod 
being  first  heated  sufficiently  to  char  the  wood 
slightly  but  not  enough  to  cause  it  to  burn.  Small 
turned  rings  and  other  pieces  designed  to  leave 
their  own  core  should  be  turned  with  the  grain  of 
the  wood  parallel  to  the  axis.  It  is  easier  to  turn 
them  this  way  and  they  can  be  sized  more  ac- 
curately and  will  draw  better.  Beeswax  is  used 
for  making  small  fillets  and  for  filling  screw  holes. 

Making:  Duplicate  Patterns 

It  is  often  desirable  to  have  more  than  one  pattern  of 

small  pieces  that  are  to  be  cast  in  quantities,  and  many 

patterns  require  large  numbers  of  pieces  that  are  exactly 

alike.     A  little  forethought  will  often  enable  such  work  to 
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Fig.  4.     Methods  of  making  DupUcate  Patterns 


Fig.  5.    Bracket  Patterns 

be  done  easily  and  quickly.  A  pair  of  small  elbow  patterns, 
A,  Fig.  4,  and  a  core-box  can  be  made  with  very  little  more 
labor  than  would  be  required  to  make  a  single  pattern,  as 
the  ell  section  is  usually  turned  in  four  pieces  and  only  two 
are  used;  the  same  is  true  of  the  core-box.  Another  illustra- 
tion of  this  is  a  pattern  B  for  casting  a  number  of  hexagonal 
nuts  at  one  time.  This  is  a  parted  pattern,  and  a 
single  straight  core  runs  from  end  to  end. 

Large  numbers  of  tail-prints  are  frequently  re- 
quired and  these  are  most  easily  made  by  making 
them  in  fairly  wide  units  as  at  C,  and  then  rip- 
ping them  to  the  required  thickness.  These  prints 
can  be  made  alike  by  sanding  them  in  a  jig  some- 
what similar  to  that  used  for  sanding  gear  teeth. 
When  a  number  of  facing  pieces  to  fit  an  angle,  or 
a  number  of  bosses  or  hubs  to  fit  a  cylinder,  are 
to  be  made,  it  is  always  quicker  and  more  satis- 
factory to  plane  the  stock  to  the  angle  or  to  fit 
the  round  on  a  long  piece  .and  then  saw  the  dupli- 
cate parts  to  shape,  as  at  D  and  E,  instead  of  try- 
ing to  make  them  singly.  The  stock  can  always 
be  blocked  level  with  the  saw  table.  Bosses  or 
hubs  that  are  designed  to  fit  cylindrical  or  spher- 
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leal  shaped  bodies  should  be  turned,  as  they  can  be  fitted 
by  turning  to  a  templet. 

Bracket  and  Frame  Patterns 

Brackets  are  usually  designed  either  with  a  central  rib 
as  at  A,  Fig.  5,  or  with  ribs  on  the  edges  as  at  B.  Bracket 
A  is  a  simple  form  having  a  turned  boss,  and  a  foot,  rib, 
and  fillets  in  place  ready  for  the  band  saw.  When  there  is 
a  low  boss  it  should  also  be  fitted  in  place  and  a  strip  the 
same  height  bradded  to  the  web  at  the  bottom  to  keep  it 
level  on  the  saw  table.  If  the  boss  is  to  be  loose,  it  should 
be  doweled  in  place  and  taken  off  for  the  sawing  operation. 
When  the  bracket  is  small  and  ribbed  on  each  edge  of  the 
web,  the  boss  and  ribs  can  often  be  more  economically  made 
in  a  single  piece  as  at  B.  This  method  provides  a  fillet 
where  the  rib  connects  with  the  boss,  and  a  fillet  connecting 
with  the  foot  may  also  be  provided  for.  When  the  bracket 
is  large  the  ribs  should  be  notched  into  the  boss  and  also 
into  the  foot  as  at  G,  as  this  makes  a  stronger  job  and  is 
easier  to  fit.  To  make  the  fillet  on  the  rib,  the  latter  is  made 
thick  enough  for  that  purpose  as  at  D.  Brackets  that  are 
ribbed  equally  on  both  sides  are  usually  parted  through  the 
center  of  the  web  as  at  E. 

Chipping  strips  or  other  projections  on  the  top  of  bracket 
feet  or  bosses  that  interfere  with  the  draw  should  be  made 
loose,  and  as  these  are  usually  small,  the  skewers  should  be 
made  of  nails  or  wire.  The  webs  of  frames  are  fastened  in 
a  number  of  different  ways,  and  the  ribbing  is  usually  joined 
to  hubs  and  bosses  in  the  same  manner  as  on  brackets. 
Projections  on  the  cope  side  of  frames  should  be  made  loose, 
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Fig:.  6.     Crank  and  Eccentric  Patterns 

but  when  ribbed  on  both  sides,  the  ribs  are  made  fast,  as 
the  molder  carries  his  parting  on  the  outside  up  to  the  bot- 
tom of  the  round  corner  of  the  cope  rib,  as  at  A,  Fig.  6,  and 
lifts  the  inside  out.  Instead  of  the  draft  running  from  the 
center  of  the  web  in  both  directions,  it  should  extend  straight 
from  the  top  of  the  cope  rib.  Large  hubs  or  bosses  should, 
however,  be  made  loose.  Fly  brackets  and  delivery  frames 
in  printing  press  work  are  without  ribs,  and  frames  of  that 
type  will  stay  straighter  if  fastened  with  mortise-and-tenoned 
joints;  the  same  thing  applies  also  to  side  frames. 

Cranks  and  Eccentrics 

Many  cranks  are  levers,  generally  ribbed  for  greater 
strength,  and  they  are  handled  in  the  manner  previously 
described  for  levers,  but  the  counterbalanced  disk  crank  is 
another  proposition.  If  it  is  large  it  should  be  built  of  seg- 
ments and  turned,  and  the  inner  part  fitted  to  it  as  at  B, 
Fig.  6.  A  fillet  is  turned  where  the  flange  connects  with  the 
web,  so  it  is  only  necessary  to  leather-fillet  the  piece  that  is 
fitted.  A  small  crank  or  a  crank  that  is  required  in  a  hurry 
can  be  made  economically  of  two  pieces  that  have  been  laid 
oat  and  band-sawed  on  the  inside  and  glued  together  as  at 
C.  Dogs  are  used  to  hold  the  two  pieces  together,  and  the 
inside  should  be  sandpapered  before  the  web,  which  is  a  sep- 
arate  piece,   is   fastened   in   place.     The   outside   should   be 
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Fig.   8.      (A)   Cam  Pattern.      (B)   Eccentric   Strap  Pattern 

band-sawed  after  the  inside  is  finished  and  the  web  is  In 
place. 

Eccentrics  resemble  cranks  except  that  they  do  not  have 
webs,  and  they  may  be  handled  in  the  same  way,  although 
they  are  usually  heavier  on  the  outside  and  the  pattern  is 
more  substantial  when  made  as  at  D,  Fig.  6.  A  groove  is 
sometimes  required  in  the  rim,  in  which  case  it  would  per- 
haps be  better  to  turn  a  core^rint  on  the  outside  and  make 
the  core  in  a  part  core-box. 

Eccentric  straps  and  caps  may  be  built  up,  but  small  ones 
are  usually  carved  from  a  piece  of  hard  wood,  as  nothing  is 
gained  by  making  them  of  a  number  of  pieces.  If  the  valve 
stem  sleeve  is  made  so  that  it  can  be  removed,  a  single  pat- 
tern will  do  for  both  strap  and  cap.  A  strap  pattern  is 
shown  at  B,  Fig.  8. 

Cam  Patterns 

Most  cams  may  be  divided  into  two  general  types  known 
as  plate  cams  and  cylinder  cams.  Plate  cams  may  be  plain 
or  ribbed,  and  templets  are  frequently  furnished  the  pattern- 
maker to  give  him  the  correct  shape;  to  these  he  must  add 
a  finish  and  contraction  allowance.  This  is  done  on  small 
patterns,  when  the  contraction  is  not  much  of  a  factor,  by 
setting  a  pair  of  spring  dividers  an  amount  equal  to  the 
finish,  and  scribing  with  these  around  the  templet.  In  mak- 
ing ribbed  cams,  the  web  should  be  laid  out  and  worked  to 
form  first,  as  at  A,  Fig.  7,  making  it  a  trifle  large  so  that  a 
little  draft  may  be  given  the  outside  of  the  ribs.  The  ribs 
are  fitted  in  segment  form,  as  at  B;  they  are  scribed  from 
the  web  and  sawn  and  perhaps  spokeshaved  a  little  before 
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the  thickness  is  gaged.    II'  the  ribs  arc  deep,  the  JolntH  should 

be  reinforced  with  a  spline  or  a  piece  let  la  to  cross  tho 

Joints  at   the  top. 

The  Cylinder  cam  I.  Fig.  S,  owing  to  Its  form,  must  bo 
parted  to  mold  In  a  t hree-part  tlask.  A  paper  templet  to 
wind  around  the  cylinder  to  form  tho  proper  helical  groove 
is  required,  and  is  usually  furnished  by  the  drawing  Office 
It  is  possible  to  make  a  handsaw  parting  on  this  type  of 
pattern  while  it  is  in  a  block  form  and  dowel  the  two  pieces 
together  before  cutting  it  circular.  This  parting  will  not 
follow  the  parting  line  indicated,  but  will  come  between  the 
two  sides  of  the  groove  and  will  not  always  be  central  but 
it  will  do  for  molding  purposes  in  this  case.  The  templet 
should,  however,  be  used  to  lay  off  the  groove,  irrespective 
of  the   parting. 

Pillow-blocks  and  Caps 

Pillow-blocks  are  made  to  mold  either  face  down  or  on 
the  side;  in  the  first  case  they  can  leave  their  own  cores, 
and  if  they  are  lightened  by  a  recess  in  the  bottom  this  can 
be  coped  as  at  A,  Fig.  9,  but  when  made  in  this  way  there 
will  have  to  be  an  excessive  amount  of  draft  on  the  sides 
(see  the  end  view),  as  the  molder  must  cope  down  his 
parting,  following,  in  a  general  way,  the  dotted  lines  at  A; 
this  will  look  like  back  draft  as  viewed  from  the  end.  This 
same  pattern  could  be  made  to  part  through  the  center  of 
the  lug  with  the  top  and  bottom  cored,  and  this  is  very  often 
done,  but  if  there  were  two  lugs  on  each  side,  this  would 
not  be  practicable.  Besides,  it  requires  two  core-prints  and 
two  boxes,  which  adds  to  the  pattern  cost.  Small  caps,  with 
the  exception  of  the  end  bosses,  are  best  made  of  a  solid 
piece,  as  the  lugs  and  fillets  can  be  carved  quite  easily.  If 
the  cap  is  large  (see  sketch  B)  leather  fillets  for  the  lugs 
or  bosses  can  be  more  economically  applied  in  the  corners. 
If  there  is  to  be  an  oil-cup  it  can  be  fastened  on  to  leave  its 
own  core  unless  the  pillow-block  is  of  the  angular  type;  then 
the  oil-cup  will  have  to  be  set  at  an  angle  to  bring  the  top 
level,  and  it  will  be  cored  and  loosely  doweled  to  the  top 
with  the  dowel-pin  holes  bored  parallel  to  the  draw.  If  there 
are  hinge  lugs  for  a  cover,  these  should  be  dovetailed  to  the 
oil-cup  to  be  "picked  in." 

The  next  article  on  this  subject  will  deal  with  patterns 
for  linings,  bushings,  and  boxes;  steam  chests,  slide-valves, 
valve  seats,  and  stems;  pistons;  cross-heads;  pipes;  air 
chambers;    and  engine  beds. 


COST  OF  AMERICAN  AND  BRITISH  PATENT 
PROTECTION 

In  his  presidential  address  delivered  before  the  British 
Gas  Industries,  Sir  Robert  A.  Hadfield  stated  that  much 
credit  is  due  Great  Britain  -for  having  been  the  first  to  in- 
troduce a  possible  remuneration  to  inventors  by  means  of 
patents.  Even  if  the  mercenary  stimulus  only  be  regarded, 
it  can  safely  be  said  that  the  world  at  large  has  derived 
much  benefit  from  the  work  of  the  patentee.  Many  of  our 
intellectual  men  of  modern  times  have  conferred  benefits  of 
the  highest  order  upon  the  world  while  they  themselves  have 
profited  by  their  inventions.  The  rapid  progress  made  in 
America  has  been  largely  due  to  the  wise  encouragement  of 
patents.  The  small  charge  for  patents  in  America  does  not 
mean  that  the  patent  does  not  afford  the  inventor  adequate 
protection.  Low  fees  stimulate  patent  activity  and  should 
be  encouraged  much  more  than  in  the  past.  At  the  present 
time,  to  obtain  full  protection  within  the  British  Empire, 
requires  no  less  than  forty  separate  patents,  the  total  cost 
of  which,  for  a  small  term  of  years — only  fourteen  in  Great 
Britain  and  Ireland — is  about  $6500.  The  total  charge  with 
special  government  fees,  agents'  expenses,  and  patentee's  ex- 
penses would  probably  increase  the  cost  of  one  patent  to 
about  double  this  amount.  The  total  charge  for  a  patent  in 
America  is  $35,  which  covers  an  area  of  more  than  3,000,000 
square  miles  and  a  population  of  100,000,000. 


SUBSTITUTES  FOR  TIN  IN  BEARING 
METALS  AND  SOLDERS 

The  Bureau  of  Standards,  in  its  efforts  to  determine  to 
what  extent  subst it utes  may  be  used  for  tin,  calls  attention 
to  the  limited  supply  and  great  demand  for  this  metal,  and 
mentions  that  it  Is  imperative  that  steps  be  taken  at  once 
to  eliminate  all  waste  of  tin  and  to  use  substitutes  or  reduce 
its  use  as  far  as  possible  and  practicable  in  all  alloys.  It  is 
pointed  out  that  many  specifications  for  bearing  metals  now 
in  existence  call  for  pure  tin,  and  that  a  large  saving  of 
high  grades  of  tin,  such  as  Banca  or  Straits,  could  be  brought 
about  by  allowing  the  use  of  second  quality  pig  tin  in  mak- 
ing tin-base  babbitt.  Detrimental  impurities  could  still  be 
limited,  but  a  maximum  of  1  per  cent  of  lead  could  be  al- 
lowed. This  would  not  be  harmful  to  a  tin-base  or  lead-base 
lining  metal.  There  is  no  question  but  that  the  tin  content 
could  be  reduced  somewhat  in  all  bearing  alloys.  Every 
possible  saving  should  be  effected.  For  those  cases  where 
genuine  babbitt  is  now  used  and  which  require  a  very  high 
grade  of  lining,  alloys  are  suggested  containing  either  of  the 
combinations,  85  per  cent  tin,  10  per  cent  antimony,  and  5 
per  cent  copper;  or  65  per  cent  tin,  3  to  6  per  cent  copper, 
and  28  to  30  per  cent  zinc. 

Lead-base  linings  can  be  satisfactorily  used  in  many  cases 
where  tin-base  linings  are  now  in  use,  and  in  fact  the  change 
has  already  been  made  in  some  shops,  although  the  substitu- 
tion should  be  more  general.  Several  special  types  of  lead- 
base  linings,  hardened  with  alkali  earth,  are  reported  to  be 
giving  very  satisfactory  service  in  the  place  of  high  tin  bab- 
bitt. Two  other  alloys  containing  large  percentages  of  lead 
and  zinc  have  apparently  been  found  to  perform  the  same 
services  which  were  required  of  tin-base  linings  in  machine 
tool  work.  One  of  these  alloys  consists  of  8  per  cent  tin, 
8  per  cent  antimony,  4  per  cent  copper,  and  80  per  cent  lead; 
and  the  other  consists  of  5  per  cent  tin,  7  per  cent  antimony, 
2  per  cent  copper,  10  per  cent  lead,  and  76  per  cent  zinc. 

One  way  in  which  a  lining  metal  can  be  saved  is  to  use 
as  thin  a  lining  as  is  possible  in  order  to  maintain  a  high 
enough  temperature  during  pouring  to  guarantee  a  firm  bond 
and  solid  mass  of  metal.  In  place  of  a  bronze  bearing  con- 
taining 80  per  cent  copper,  10  per  cent  tin,  and  10  per  cent 
lead,  an  addition  of  a  small  percentage  of  zinc  or  phosphor- 
copper  and  an  increase  of  the  lead  content  will  result  in  a 
saving  of  at  least  25  per  cent  of  the  tin  ingredient. 

There  is  very  little  excuse  for  using  50-50  solder  for  any 
purpose  whatever,  except  for  the  appearance  of  the  finished 
article.  For  hand  soldering  with  an  iron,  a  45-55  solder  will 
answer  all  requirements,  and  for  most  purposes  a  40-60 
solder  will  be  satisfactory.  Wiping  solder,  used  by  plumb- 
ers, should  not  contain  over  37%  per  cent  tin,  whereas  some 
are  now  using  40-60. 

Radiator  manufacturers  need  not  use  solder  above  40-60, 
and  in  most  cases  35-65  will  be  found  satisfactory.  If  the 
solder  can  be  kept  free  from  antimony,  an  even  lower  tin 
content  can  be  used.  The  use  of  pure  tin  in  radiator  con- 
struction appears  extravagant.  If  this  is  used  merely  for 
tinning  purposes,  preparatory  to  soldering,  the  eutectic  alloy 
of  tin  and  lead  (which  contains  63  per  cent  tin  and  37  per 
cent  lead)  will  be  found  to  serve  the  purpose  just  as  well. 
This  should,  in  fact,  be  used  generally  where  it  is  required 
to  tin  an  article  before  soldering.  Laboratory  and  manu- 
facturing tests  made  by  the  bureau  show  the  possibility  of 
using  cadmium  as  a  substitute  for  tin  in  solder.  No  dif- 
ficulty is  anticipated  in  connection  with  the  production  of 
cadmium  on  a  commercial  basis  at  a  price  considerably  less 
than  tin,  as  soon  as  it  has  been  demonstrated  that  its  use 
for  this  purpose  can  be  generally  extended. 

It  has  been  found  that  aluminum,  bronze,  steel,  brass,  and 
various  other  metals  can  often  be  substituted  in  the  manu- 
facture of  tin-alloy  castings.  Brass  and  bronze  foundries 
should  curtail  the  consumption  of  tin  wherever  possible  and 
place  restrictions  upon  its  use,  thereby  limiting  its  use  to 
the  proved  essential  needs. 
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MILLING  THREADS  IN  MALLEABLE 
FITTINGS 

The  Kol-Ben  Wheel  Co.,  Detroit,  Mich.,  was  recently  in- 
vestigating methods  of  cutting  threads  in  male  and  female 
malleable  iron  fittings  of  the  forms  shown  in  Figs.  1  and  2. 
In  these  pieces  there  are  quadruple  threads  of  coarse  lead, 
and  the  form  of  the  work  is  such  that  the  operations  would 
be  difficult  to  perform  on  many  types  of  machines  which 
are  used  for  thread  cutting.  In  order  to  obtain  information 
concerning  the  possibilities  of  doing  this  work  on  thread 
milling  machines  with  satisfactory  results,  the  T.  C.  M.  Mfg. 
Co.,  Hunterdon  and  First  Sts.,  Harrison,  N.  J.,  was  asked 
if  it  would  be  feasible  to  handle  this  job  on  the  Thomson 
thread  milling  machines,  and  if  it  were,  what  production 
could  be  obtained.  After  giving  the  matter  some  considera- 
tion, it  was  found  that  a  thread  miller  would  do  the  work 
very  satisfactorily,  by  the  addition  of  a  dial  carrying  four 
equally  spaced  trips  to  provide  for  disengaging  the  feed 
after  each  successive  thread  was  cut,  and  also  to  provide  for 
locating  the  work  in  the  proper  position  relative  to  the  single 
milling  cutter  with  which  the  threads  are  milled,  at  the  time 
that  the  half-nuts  are  engaged  with  the  lead-screw. 

Upon  referring  to  the  illustration  of  the  machine,  Fig.  3, 
it  will  be  apparent  that  by  locating  the  work  and  lead- 
screw,  before  taking  each  successive  cut  in  positions  vary- 
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Fig.   1.     Male  Section  of  Malleable  Fitting-  in  which  Threads  are  miUed 

ing  from  their  relative  positions  at  the  previous  setting  by 
an  angle  of  90  degrees,  provision  will  be  made  for  milling 
the  four  threads  required  on  these  quadruple  threaded  parts. 
That  the  operation  worked  out  satisfactorily  is  attested  by 
the  fact  that  on  each  of  the  parts  shown  in  Figs.  1  and  2, 
the  production  obtained  was  7y2  pieces  per  hour,  this  rate 
being  based  upon  the  time  taken  from  floor  to  floor,  that  is 
to  say,  in  setting  up  the  work  and  performing  the  thread 
milling  operations.  Those  who  have  had  experience  with 
chasing  threads  on  a  lathe  will  at  once  see  that  this  rate 
of  production  is  substantially  in  excess  of  what  it  would  be 
if  the  work  were  handled  with  an  engine  lathe  equipment. 
The  thread  milling  machine,  which  is  shown  in  operation 
in  Fig.  3,  consists  of  a  work-spindle  driven  by  a  worm  and 
wheel  from  pulley  A.  This  spindle  carries  a  quadruple 
threaded  lead-screw  B  which  is  engaged  by  a  segment  nut  C 
controlled  by  a  camshaft  D.  The  work-spindle  also  carries  a 
handwheel  on  which  there  are  four  knock-off  pins  E.  When 
the  milling  of  a  thread  is  completed,  one  of  these  pins  en- 
gages a  trip-lever  holding  the  camshaft  in  position  and  then 
the  long  spring  F  at  the  right-hand  end  of  the  machine 
rotates  camshaft  D,  withdraws  the  cutter  from  work  0,  and 
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Fig.  2.  Female  Section  of  MaUeable  Fitting  in  which  Threads  are  mUled 

lowers  the  segment  nut  from  engagement  with  lead-screw  B. 
The  cutter-spindle  is  driven  from  pulley  H  through  a  chain 
gear  /.  This  spindle  is  mounted  in  a  bracket  resting  on  a 
cam  carried  by  camshaft 'D,  and  the  cutter  is  brought  back 
into  position  by  a  partial  rotation  of  the  camshaft  by  hand- 
lever  J  at  the  right-hand  end  of  the  machine. 

One  movement  of  the  camshaft  engages  lead-nut  C  and 
also  brings  the  cutter  into  position.  Handwheel  E  serves  to 
indicate  by  its  position  the  correct  place  for  engaging  the 
lead-nut  C,  and  it  also  affords  a  convenient  means  of  push- 
ing the  spindle  back  lengthwise  to  the  starting  point  after  a 
cut  has  been  taken.  There  are  four  numbered  positions 
marked  on  the  rim  of  the  handwheel,  so  that  the  operator 
can  cut  four  threads  in  succession  and  need  not  lose  time 
by  entering  the  cutter  twice  into  one  cut.  Two  of  these 
machines  were  recently  built,  one  for  milling  the  internal 
threads  in  the  hub  caps,  and  the  other  for  milling  the  ex- 
ternal threads  on  the  hubs.  A  feature  of  this  method  of 
threading  is  the  quick  withdrawal  of  the  cutter  at  the  end  of 
the  operation,  which  is  essential  in  the  case  of  the  caps,  as 
there  is  a  projection  close  to  the  end  of  the  thread.    E.  K.  H. 
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Thomson   Thread   Milling   Machine   built   by  T.    C.    M.    Mfg.   Co. 
on  which  the   Job  is  done 


Making  Libert 


IN  the  designing  and  sub- 
sequent development  of 
the  Liberty  airplane 
motor,  the  designers  had  to 
deal  not  only  with  the  prob- 
lem of  engine  design  but 
also  with  the  problem  of 
adapting  its  parts  so  far  as 
practicable  to  quantity  pro- 
duction, so  that  the  produc- 
tive capacities  of  standard 
machine  tools  could  be  util- 
ized to  their  highest  degree 
of  efficiency.   In  cases  where 

the  required  parts  could  not  be  readily  machined  with  stand- 
ard equipment,  special  tools  and  fixtures  have  been  designed. 
In  the  present  article,  which  describes  the  making  of  cylinder 
and  inlet  exhaust  elbows,  an  idea  may  be  gained  of  the  special 
tools  and  fixtures  required  in  the  machining  of  parts  for  this 
class  of  work. 

Cylinder  Inlet  and  Exhaust  Elbows 

The  cylinder  inlet  elbow,  as  the  name  implies,  is  an  elbow 
which  connects  the  manifold  of  the  carburetor  with  the  cyl- 
inder, and  the  exhaust  elbow  connects  the  cylinder  with  the 
exhaust  pipe.  In  addition  to  forming  angular  connections 
for  the  exhaust  pipe  and  inlet  manifold,  each  of  the  elbows 
is  provided  with  two  bosses;  one  boss  is  machined  to  receive 
the  stem  of  the  valve  which  opens  and  closes  either  the  inlet 
or  exhaust  port,  as  the  case  may  be,  and  the  other  is  ma- 
chined to  form  a  holder  for  the  camshaft  housing.  Each 
cylinder  requires  two  elbows — one  exhaust  and  one  inlet — 
making  a  total  of  twenty-four  elbows  for  one  motor.  In  this 
article  a  description  is  given  of  each  operation  performed 
on  the  elbows  from  the  time  the  forgings  are  made  until  they 
are  ready  to  be  attached  to  the  motor  cylinders. 

In  Fig.  1  is  shown  the  rough  forgings,  the  one  at  the  left 
being  the  forging  for  the  exhaust  elbow  and  the  one  at  the 
right,  that  for  the  inlet.  The  number  of  operations  required 
in  finishing  the  inlet  elbow  is  twenty-two,  and  the  number 
required  in  finishing  the  exhaust  elbow  is  twenty-five.  This 
includes  storing,  counting,  and  all  minor  operations.  The 
finished  elbow  weighs  only  1%  pound,  5  pounds  of  metal 
being  removed  from  the  forging  in  the  performance  of  the 
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Methods  Employed  in  Machining  Cylinder  Inlet 
and  Exhaust  Elbows  for  the  Liberty  Airplane  Motor 
at  the  Plant  of  the  Packard  Motor  Car  Company 


various  machining  opera- 
tions, the  weight  of  the  forg- 
ing before  machining  being 
approximately  6y2  pounds. 
Fig.  2  shows  the  outside 
of  the  finished  elbows.  The 
one  at  the  right  is  the  inlet 
elbow.  At  A  is  the  machined 
boss  to  which  the  camshaft 
housing  is  attached.  B  is 
the  outside  end  of  the  boss 
through  which  the  inlet 
valve  stem  passes.  At  0  is 
the  turned  and  faced  end 
which  is  attached  to  the  cylinder  by  the  oxy-acetylene  weld- 
ing process,  and  at  D  is  the  end  which  is  attached  to  the 
inlet  manifold.  In  the  illustration  of  the  exhaust  elbow, 
shown  at  the  left,  E  is  the  machined  boss  to  which  the  cam- 
shaft housing  is  attached,  and  F  is  the  outside  end  of  the  boss 
through  which  the  exhaust  valve  stem  passes.  At  G  is  the 
turned  and  faced  end  which  is  attached  to  the  cylinder  by 
welding,  and  H  is  the  machined  end  which  connects  with  the 
exhaust  pipe. 

In  Fig.  3  is  shown  the  inside  of  the  elbows.  It  will  be  seen 
that  the  hole  through  which  the  valve  stem  passes  has  been 
drilled  in  the  inlet  elbow,  shown  at  the  right,  and  also  in 
the  exhaust  elbow,  shown  at  the  left.  However,  the  practice 
of  drilling  these  holes  before  the  elbows  are  welded  to  the 
cylinders  has  been  discontinued  by  the  Packard  Motor  Car 
Co.,  these  drilling  operations  now  being  performed  after  the 
elbows  are  welded  to  the  cylinders.  At  the  right  is  shown 
the  inlet  elbow,  and  it  will  be  observed  that  the  boss  through 
which  the  inlet  valve  stem  passes  extends  into  the  chamber 
of  the  elbow.  Referring  to  the  exhaust  elbow  at  the  left,  it 
will  be  seen  that  the  interior  has  been  machined  to  conform 
to  the  contour  of  the  outside  of  the  forging.  This  machining 
operation  will  be  described  in  a  later  paragraph. 

Heat-treatment  and  Preliminary  Preparation  of  Forgring-s 

Before  going  to  the  machining  department,  the  forgings 
are  subjected  to  heat-treatment  and  sandblasting  operations, 
which  constitute  the  first  five  operations.  The  first  opera- 
tion is  that  of  hardening,  and  consists  of  heating  and  quench- 
ing in  oil.     The  second  operation  is,   strictly  speaking,  an 


Fig.   1.     Rough  Forgings  of  Cylinder  Exhaust  and  Inlet  Elbows 


Fig.   2.     Outside   of  Finished   Cylinder  Exhaust   and  Inlet   Elbows 
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annealing  operation  and  con- 
sists of  reheating  and  draw- 
ing the  forgings.  The  com- 
bined heat-treating  operations 
are  for  the  purpose  of  remov- 
ing the  forging  strain  in  the 
metal,  and  to  making  it  of  a 
uniform  hardness  suitable  for 
machining.  The  third  opera- 
tion is  that  of  counting  the 
forgings  before  being  trans- 
ferred to  another  department 
of  the  plant.     The   fourth 


Fig.   3.     Interior  View  of   Finished 


operation  is  sandblasting,  which  is  done  in  a  sandblasting 
machine.  The  fifth  operation  is  finish-sandblasting,  which  is 
performed  by  hand.  This  operation  is  performed  on  only  a 
few  of  the  forgings  which  were  not  thoroughly  cleaned  by 
the  previous  operation.  The  sandblasting  is  for  the  purpose 
of  removing  the  scale  from  the  forgings.  The  sixth  operation 
is  the  counting  of  the  forgings,  and  the  seventh  is  storing. 

Machining:  Cylinder  Inlet  Elbow 

While  the  making  of  cylinder  inlet  and  exhaust  elbows  in- 
volves many  interesting  operations,  particular  attention  is 
called  to  the  machining  operations  performed  on  the  New 
Britain  multiple-spindle  automatic  machines.  In  Fig.  4  is 
shown  the  forging  of  the  inlet  elbows  after  each  successive 
machining  operation  from  the  eighth  to  the  fourteenth,  in- 
clusive. These  are  the  principal  machining  operations  in 
making  the  inlet  elbows;  several  of  the  minor  operations 
which  are  not  shown  will  be  described  in  the  sequence  of 
operations. 

Drilling  Inlet  Elbow  Forging- 

The  eighth  operation  consists  of  drilling  the  l^-inch  hole 
preparatory  to  rough -drilling  the  2%-inch  hole  in  the  cyl- 
inder end  of  the  forging.  This  operation  is  performed  on  a 
Baker  drilling  machine  equipped  with  a  l^-inch  drill,  and 
a  gage  is  used  to  determine  the  correct  depth  of  hole. 

Roug-h-drilling-  Cylinder  End  of  Inlet  Elbow 

The  ninth  machining  operation  is  performed  on  a  Baker 
drilling  machine  and  consists  of  rough-drilling  a  2%-inch 
hole  with  a  regular  drill  to  the  same  depth  as  the  1*4 -inch 
hole  drilled  in  the  previous  operation.  A  hollow  drill  is  then 
used  to  rough  out  the  stock  around  the  inside  hub.  A  special 


drill  jig  is  used  to  hold  the 
forging  during  this  operation, 
and  gages  are  used  to  test  the 
accuracy  of  the  work,  one 
being  used  to  gage  the  depth 
to  the  end  of  the  inside  hub 
and  one  to  gage  the  depth 
around  the  inside  hub. 

Finishing-  Operations  on  New 

Britain  Four-spindle 

Automatic 

A  New  Britain  four-spindle 

Cylinder  Exhaust   and   Inlet   Elbowi  automatic    chucking    machine 

is  employed  to  finish  the  hole,  the  inside  hub,  and  to  face 
and  turn  the  end,  as  indicated  by  the  tenth  operation,  Fig.  4. 
In  Fig.  5  is  shown  the  tool  equipment  of  each  spindle  of  the 
New  Britain  machine  for  performing  this  operation.  The 
work  is  held  in  the  chuck  Jaws  A;  the  tools  in  the  spindle 
head  simultaneously  rough-turn  the  surface  at  B,  rough-face 
the  end  at  G,  and  tool  D  rough-bores  the  inside  of  the  elbow 
at  E  to  about  half  the  depth  of  the  hole,  and  faces  the  end  of 
the  inside  hub  at  F.  The  second  spindle  finish-faces  and 
chamfers  the  end  at  C  and  rough-bores  and  rough-faces  the 
inside  of  the  elbow  forging  around  the  valve  stem  boss.  The 
third  spindle  finish-turns  the  flange  at  H  and  finish-faces  the 
inside  of  the  forging.  The  fourth  spindle  finish-bores  the 
interior  of  the  forgings,  finish-faces  and  chamfers  the  flange 
at  H,  and  also  finish-turns  the  surface  which  was  rough- 
turned  at  B  by  the  first  spindle.  The  work  is  inspected  after 
this  operation  by  using  a  set  of  gages  which  consists  of  one 
plug  gage  for  gaging  the  inside  diameter,  a  snap  gage  for 
the  inside  hub,  a  gage  for  the  distance  from  the  face  of  the 
hole  to  the  back  of  the  rough  forging,  a  gage  for  the  depth 
from  the  face  of  the  hole  to  the  inside  hub,  a  gage  for  the 
depth  around  the  inside  hole,  a  snap  gage  for  the  outside 
diameter,  a  caliper  gage  for  gaging  the  thickness  of  the  bot- 
tom wall,  and  a  gage  for  the  depth  of  the  flange. 

The  eleventh  operation  consists  simply  of  rough-spot-fac- 
in?  the  valve  stem  boss  in  a  drilling  machine.  No  gages  are 
required  for  this  operation. 

Machining-  Valve  Stem  Bosses 

The  twelfth  operation  consists  of  facing  and  recessing  the 
valve  stem  boss  as  indicated  in  Fig.  4.  This  is  done  in  a 
New  Britain  four-spindle  automatic  chucking  machine,  equip- 
ped with  special  tools  and  a  chuck  for  holding  and  accurately 
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Fig.   4.     Principal   Machining   Operations  performed   on   Inlet   Elbow 
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locating  the  work.  The  tooling  Of  Hie  four  spindles  is  shown 
in  Fig.  8,  ami  the  Special  chuck  for  holding' the  work  is 
shown  in  Pig.  S.  In  Fig,  s.  .1  represents  the  work  which  is 
located   in   the  chuck   hy   placing  the  finished  cylinder  end  in 

a  locating  block  />.    This  method  of  locating  the  work  brings 

the  axis  of  the  machine  spindle  and  the  previously  machined 
surfaces  Into  alignment.  It  also  acts  SB  a  Stop  and  insures 
the  turning  of  each  DOBS  to  the  same  depth.  The  work  is 
securely  held  in  place  hy  Jaws  C.  It  will  be  seen  that  the 
Jaws  are  tightened  hy  two  studs  1).  Latches  E  provide  a 
means  of  quickly  tightening  the  jaws  upon  the  work,  with  a 
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Fig.   5.     Special  Tool  Equipment  of  New  Britain  Four-spindle  Automatic 

Chucking  Machine  used  in  the   Tenth  Machining  Operation 

on  the  Inlet  Elbows 

minimum  number  of  turns  of  studs  D.  The  bushing  F  for 
steadying  the  tool  G  is  also  incorporated  in  the  chuck  body. 
A  plunger  H  ejects  the  work  from  the  locating  block  B  when 
the  machining  operations  are  completed. 

To  remove  the  work  A  from  the  chuck,  studs  D  are  loosened 
a  sufficient  amount  to  allow  the  latches  E  to  be  swung  around 
on  the  studs  J  until  they  clear  the  shoulders  on  the  studs  D. 
The  compression  springs  J  then  force  the  jaws  C  out  until 
the  bottoms  of  the  counterbored  holes  at  K  come  into  contact 
with  the  shoulders  on  the  studs  D.  The  plunger  H  is  then 
used  to  force  the  work  from  the  block  B. 
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Fig.  6.    Tool  Equipment  of  New  Britain  Four-spindle  Automatic  Machine 
employed  in   machining   Valve   Stem  Bosses   of   Cylinder  Elbows 

Referring  to  Fig.  6,  it  will  be  seen  that  the  first  spindle 
performs  a  facing  operation.  Sections  of  the  chuck  and  bush- 
ing for  steadying  the  tool  are  here  designated  by  the  same 
reference  letters  as  those  used  in  the  assembled  view  of  the 
chuck,  Fig.  8.  The  second  spindle,  Fig.  6,  finish-turns  and 
finish-faces  the  first  shoulder  of  the  boss  as  shown.  The 
third  spindle  finish-turns  and  finish-faces  the  flange  of  the 
boss,  and  the  fourth  spindle  recesses  the  boss.  The  section 
of  the  finished  boss  can  be  more  clearly  seen  by  referring 
to  the  twelfth  operation,  Fig.  4.  For  gaging  the  work  after 
this  operation,  only  two  gages  are  required;  one  for  gaging 
the  distance  from  the  face  of  the  2%-inch  hole  to  the  outer 
flange  of  the  valve  stem  boss,  and  one  for  gaging  the  height 
from  the  flange  to  the  top  of  the  boss. 

Machining:  Camshaft  Housing-  Boss 

A  New  Britain  four-spindle  automatic  chucking  machine, 
shown  in  Fig.  7,  equipped  with  special  tools  and  a  fixture 
for  holding  the  work,  is  used  for  machining  the  camshaft 
housing  boss.     In  Fig.  9  is  shown  the  tool  equipment  and 


Fig.  7.    New  Britain  Four-spindle  Automatic  Chucking  Machine  equipped 
for  machining  Camshaft  Housing  Boss 
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Fig.   8.     Special  Chuck  used  in  performing  Machining  Operations  indicated  in  Fig.   6 


fixtures  employed.  The  first  spindle  rough-turns  the  boss; 
the  second  spindle  finish-faces  the  outer  flange  and  finish- 
turns  the  inner  one;  the  third  spindle  finish-faces  the  inner 
flange  and  finish-turns  the  boss;  and  the  fourth  spindle 
forms  the  recess  as  shown  in  the  thirteenth  operation,  Fig. 
4.    No  gages  are  required  for  this  operation. 

Machining-  Manifold  Connection 

The  machining  of  the  manifold  connection  is  done  on  a 
five-spindle  New  Britain  automatic  chucking  machine,  and 
consists  of  drilling  and  boring  an  angular  hole  in  the  side  of 

the  elbow,   and  turning  and     

facing  the  flange,  as  shown 
in  the  fourteenth  operation, 
Fig.  4.  The  tool  equipment 
and  fixture  for  holding  the 
work  is  shown  in  Fig.  11. 
Two  views  are  shown  of  the 
fixture  for  holding  the  work, 
and  it  will  be  seen  that  a 
locating  block  is  used  to  lo- 
cate the  piece  in  the  proper 
angular  position  in  reference 
to  the  machine  spindle.  By 
screwing  in  the  stud  A,  the 
work  is  firmly  held  in  the 
jaws  of  the  fixture.  The  first 
spindle  drills  the  %-inch  hole 
through  the  solid  portion  of 
the  forging  as  indicated.  The 
second  spindle  carries  a  drill 
which  enlarges  the  %-inch 
hole  to  iy2  inch,  and  the  tools 
held  in  the  spindle  head 
rough-turn  and  rough-face  the 
flange  and  rough-turn  the 
end  as  shown.  The  third 
spindle  enlarges  the  1^-inch 
hole  to  1%  inch,  rough-faces 
the  end  of  the  boss,  and  finish- 
turns  the  outside  of  the  flange. 
The  fourth  spindle  rough- 
bores  the  hole  preparatory  to 
finish-reaming.  The  fifth  spin- 
dle finishes  the  inside  of  the 
hole,  finish-faces  and  finish- 
turns  the  end  of  the  boss,  and 
finish-faces  the  flange.  The 
gages  for  this  operation  con- 
sist   of   one    plug    gage,     one 


Fig.    9.      Tool   Equipment   of   Machine   shown   Is   Fig.    7 


snap  gage  for  gaging  the  outside  diameter,  a  gage  for  gag- 
ing the  angle,  a  gage  for  checking  the  dimension  from  the 
flange  to  the  large  hole,  a  gage  for  the  height  of  the  angular 
hole,  a  gage  for  the  depth  of  the  flange,  and  a  gage  for  the 
angular  location  in  relation  to  the  camshaft  housing  boss. 

Milling-  Operations  on  Elbow 

Although  the  fourteenth  operation  completes  the  more  im- 
portant machine  work  on  the  inlet  elbow,  there  are  several 
other  operations  performed  before  the  piece  is  finished.  The 
fifteenth  operation  consists  of  milling  the  flange  of  the  cam- 
shaft housing  boss  to  provide 
a  clearance  for  the  cylinder 
water  jacket.  A  Briggs  mill- 
ing machine  with  a  special 
milling  fixture  is  employed 
for  this  work.  A  standard 
1%-inch  concave  milling  cut- 
ter is  used  and  a  gage  is  pro- 
vided for  gaging  the  width  of 
the  milled  flange. 

The  sixteenth  operation  is 
milling  a  ii-inch  slot  through 
the  web  between  the  flange  of 
the  angular  hole  and  the 
flange  of  the  valve  stem  boss. 
This  is  done  on  a  hand  mill- 
ing machine  equipped  with  a 
milling  fixture  for  holding 
the  elbow.  No  gages  are  re- 
quired for  this  operation. 
The  seventeenth  operation  is 
the  drilling  of  a  %-inch  hole 
through  the  web  of  the  cam- 
shaft housing  boss  just  below 
the  flange.  This  is  done  sim- 
ply to  remove  excess  metal. 
The  eighteenth  operation  Is 
the  milling  of  the  flange  on 
the  bottom  of  the  angular 
hole  as  shown  at  A.  Fig.  3. 
In  this  operation  only  a  small 
amount  of  metal  is  removed. 
the  purpose  being  to  facilitate 
the  welding  operation.  A  hand 
milling  machine,  provided 
with  a  special  fixture,  is  em- 
ployed, and  a  gage  is  used  to 
gage  the  depth  of  the  milled 
surface  from  the  face  of  the 


4TH  SPINDLE 


Machinery 


640 


MACHINERY 


March,  1919 


OPERATION    10 


HOLE  TO 

RECEIVE  END-MILL 


:r: 


d 


OPERATION   14 


MILL  OUT  STOCK  AROUND 
INSIOE  HUB 


m 


OPERATION   15 


Mnrhinmj 


Fig.   10.     Four  Principal  Machining  Operations  on  Exhaust  Elbow  which 
differ  from   those   performed  on  the   Inlet   Elbow 

2%-inch  hole.  In  the  nineteenth  operation  the  burrs  left  by 
the  previous  operations  are  removed  by  holding  the  forgings 
in  a  vise  and  using  a  file,  or  in  some  cases  an  emery  wheel. 
The  twentieth  operation  is  washing  the  pieces  in  "Oakite." 
The  twenty-first  operation  is  the  inspection  and  counting  of 
the  finished  elbows,  and  the  twenty-second  operation  is  stor- 
ing the  finished  elbows.  ( 
Making  Exhaust  Cylinder  Elbow 

Attention  has  been  called  to  the  fact  that  the  only  dif- 
ference between  the  exhaust  and  inlet  elbow  forgings  is  the 
shape  of  the  body.  This  can  be  seen  by  referring  to  Fig.  2. 
In  order  to  produce  a  finished  exhaust  elbow  having  the  sides 
of  the  body  of  a  uniform  thickness  at  all  points,  it  is  evident 
that  special  machining  operations  must  be  performed.  By 
referring  to  the  interior  view  of  the  exhaust  elbow,  Fig.  3, 
it  will  be  seen  that  there  is  no  boss  on  the  inside,  but  a  con- 
tinuous projection  from  one  side  instead,  so  that  the  tenth 
operation  finishes  the  bottom  of  the  hole  only  to  the  top  of 
this  projection,  after  which  a  special  milling  operation  is 
required  for  milling  out  the  inside  recess. 

Aside  from  these  special  operations,  the  machining  opera- 
tions on  the  exhaust  elbow  are  the  same  as  those  for  the 
inlet.  Therefore  only  such  operations  as  are  different  from 
the  ones  previously  mentioned  will  be  described.  In  Fig.  10 
are  shown  the  special  operations  performed  on  the  exhaust 
elbow.  The  operations  from  the  first  to  the  eighth,  inclusive, 
are  the  same  as  for  the  inlet  elbow.  The  ninth  operation 
consists  of  rough-drilling  the  2%-inch  hole  to  2%  inches  in 
diameter.  For  this  operation  a  Baker  drilling  machine  equip- 
ped with  a  special  drill  jig  is  employed  and  a  gage  is  used 
to  determine  the  accuracy  of  the  work.  The  tenth  operation 
is  finishing  the  2^-inch  hole  and  facing  and  turning  the 
cylinder  end  of  the  elbow  as  indicated  in  Fig.  10.  These 
operations  are  performed  on  a  New  Britain  four-spindle 
chucking  machine,  the  tool  equipment  of  which  is  shown  in 
Fig.  12.  The  first  spindle  is  equipped  with  tools  for  rough- 
turning,  rough-facing,  and  rough-boring  to  about  half  the 
depth  of  the  hole,  and  spot-drilling  the  bottom  of  the  hole 
with  a  drill  in  the  center  of  the  tool,  as  indicated.  The  second 
spindle  finish-faces  and  chamfers  the  end  and  rough-bores 
and  finish-faces  the  inside  as  shown.  The  third  spindle  finish- 
turns  the  flange,  and  the  fourth  spindle  finish-bores,  finish- 
faces,  and  chamfers  the  flange  and  also  finish-turns  the  out- 
side of  the  end. 

In  the  eleventh  operation  the  valve  stem  boss  is  rough- 
spot-faced  in  a  drilling  machine,  a  special  fixture  being  used 


to  hold  the  forging.  In  the  twelfth  operation  the  valve  stem 
boss  is  faced  and  mossed,  the  operation  being  the  same  as 
the  twelfth  operation  for  the  inlet  elbow.  The  thirteenth 
operation — facing  and  recessing  the  camshaft  housing  boss — 
is  the  same  as  for  the  inlet  elbow.  The  fourteenth  operation 
is  the  drilling  of  a  %-inch  hole  to  provide  a  recess  for  starts 
ing  the  end-mill  in  the  operation  of  removing  the  stock 
around  the  inside  boss. 

The  milling  out  of  the  stock  around  the  inside  hub,  as 
indicated  by  the  fifteenth  operation,  Fig.  10,  requires  a  special 
milling  fixture  as  shown  in  Fig.  13.  This  fixture  is  attached 
to  a  Cincinnati  milling  machine,  and  a  special  end-mill  is 
used  to  form  the  recess.  As  will  be  seen  in  the  illustration, 
the  work  A  is  located  in  the  block  B,  being  rigidly  clamped 
in  place  by  the  piece  G,  which  is  forced  into  contact  with 
the  valve  stem  boss  by  means  of  a  handwheel  attached  to 
D.  The  table  of  the  milling  machine  is  set  in  such  a  position 
that  the  center  of  the  end-mill  is  at  a  distance  from  the 
center  of  the  forging  equal  to  R,  as  shown  in  Fig.  10.  The 
end-mill  is  inserted  in  the  hole  previously  drilled  in  the 
fourteenth  operation,  and  the  part  of  the  fixture  in  which 
the  forging  is  held  is  rotated  a  sufficient  distance  to  mill 
out  the  required  recess.  The  gages  used  to  determine  the 
accuracy  of  this  operation  consist  of  one  gage  for  gaging  the 
diameter  of  the  inside  hub,  one  for  the  depth  of  recess,  and 
a  caliper  gage  for  the  thickness  of  the  wall  as  indicated  at  B. 


1ST  SPINDLE 


5TH   SPINDLE 


Machinery 


Fig.    11.     Special  Tool  Equipment  of  Five-spindle   Automatic   Machine 
for  machining  Manifold   Connections 
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The  remaining  operations,  from  the  sixteenth  to  the  twenty- 
fifth,  inclusive,  are  the  same  as  for  the  inlet  elbow,  with  the 
exception  of  the  milling  operation  on  the  inside  hub,  which 
is  accomplished  on  a  hand  milling  machine,  and  consists  of 
simply  rounding  the  edge  of  the  Insfde  hub. 

While  the  machining  of  the  elbows  may  seem  to  require 
a  greater  degree  of  accuracy  than  would  at  first  appear  neces- 
sary for  so  simple  an  element,  a  little  study  in  motor  design 
will  reveal  the  necessity  for  machining  these  parts  accurately. 
First  it  must  be  remembered  that  the  elbows  are  welded  to 
the  motor  cylinders  and  that  the  valve  stems  that  open  and 
close  the  inlet  and  exhaust  ports  pass  through  the  elbows. 
These  valves  are  operated  by  a  camshaft  which  extends  nearly 
the  full  length  of  the  motor.  The  cams  are  covered  by  hous- 
ings attached  to  the  elbows.  Therefore,  in  order  to  make 
it  possible  for  the  parts  to  be  assembled  easily  and  properly 
In  their  correct  positions,  it  is  necessary  that  they 'be  ac- 
curately machined  to  within  close  limits.  It  is  necessary  to 
machine  the  forgings  to  a  uniform  wall  thickness  and  to  an 
unusual  shape  because  of  the  requirements  for  uniform 
heat  radiation  throughout  the  forging  and  properly  formed 
contours  to  facilitate  the  passage  of  the  gases. 

Production 

The  net  production  per  day  of  exhaust  and  inlet  elbows  in 

the  Packard  Motor  Car  Co.'s  plant  averages  1450  elbows. 

This  production  is  based  on  a  twenty-hour  day  of  two  shifts, 

working  ten  hours  per  shift.    The  net  production  mentioned 
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Fig.   12.     Special  Tool  Equipment  employed  in  finishing   Cylinder  End  of 
Exhaust  Elbows 


Fig.   13.     Special  Milling  Fixture  designed  for  milling  Recess  in 
Exhaust  Elbows 

is  equivalent  to  the  equipment  required  for  the  production 
of  about  50  motors,  and  200  extra  parts  to  be  shipped  as 
service  parts.  By  the  net  production  is  meant  the  number 
of  pieces  which  are  inspected  and  finally  approved. 

Machinery  is  indebted  to  R.  Peele,  mechanical  engineer 
in  the  Production  Department  of  the  Packard  Motor  Car  Co., 
for  his  assistance  in  obtaining  the  information  required  in 
the  preparation  of  this  article. 


JUNIOR  SECTION  OF  THE  UNITED  STATES 
EMPLOYMENT  SERVICE 

The  Junior  Section  of  the  United  States  Employment  Ser- 
vice has  been  created  for  the  purpose  of  extending  voca- 
tional guidance  to  the  nation's  youth  as  it  enters  into  the 
industrial  life  of  our  country.  The  number  of  boys  and  girls 
who  become  wage  earners  increases  each  year,  and  in  the 
majority  of  cases  their  immature  minds  and  partly  developed 
faculties  need  proper  direction  and  assistance  in  selecting 
the  work  for  which  they  are  adapted.  A  word  of  counsel 
and  guidance  at  this  time,  or  the  lack  of  it,  may  make  or 
mar  their  future.  The  Junior  Section  of  the  department 
which  has  been  created  will  have  councilors  in  local  offices 
who  will  have  as  their  sole  duty  the  placement  of  boys  and 
girls  between  the  ages  of  16  and  21.  In  the  general  instruc- 
tions to  Junior  councilors  which  have  been  prepared  at  the 
administrative  headquarters  of  the  Employment  Service  the 
following  are  outlined  as  specific  duties:  To  influence  boys 
and  girls  to  remain  in  school  as  long  as  possible;  to  aid  in 
giving  the  right  start  for  those  who  have  had  to  leave  school 
to  go  to  work;  to  arouse  the  ambitions  of  boys  and  girls 
to  fit  themselves  for  definite  life  careers;  to  direct  youth 
who  are  employed  toward  some  form  of  trade,  technical,  or 
business  school  for  special  training;  to  promote  the  needed 
opportunities  for  vocational  education  in  the  community; 
to  follow  up  all  applicants  in  their  training  and  at  their 
work  to  see  that  they  have  the  best  available  advantages  of 
study  and  labor.  By  this  means  it  should  be  possible  to  aid 
boys  and  girls  in  selecting  suitable  and  congenial  work. 
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STORING  OF  GAGES  AND  TOOLS 

Hy  AUGUST  MARX.  Vice-president.  O.A.Gray 
Co..  Cinclmmtl.  Ohio 

As  there  are  probably  many  olhor  shops  con- 
front ed  by  the  same  difficulty  that  was  expe- 
rienced at  the  G.  A.  Gray  Co.'s  plant  at  Cincin- 
nati. Ohio,  the  photographs  and  the  following  de- 
scription should  be  of  general  interest.  The  old 
tool-room,  having  fixed  wooden  shelves  and  bulky 
gage  racks,  which  is  a  common  type  of  tool-room 
layout,  gradually  became  overcrowded,  due  to  the 
continued  increase  in  the  number  of  special  tools, 
jigs,  and  fixtures.  This  fact  and  the  abnormally 
high  wages  commanded  by  skilled  labor  made  it 
imperative  that  the  amount  of  time  spent  in  wait- 
ing at  the  tool-room  be  cut  to  a  minimum.  It  was 
decided,  therefore,  to  rearrange  and  re-equip  the 
tool-room  to  meet  these  new  conditions.  With  the 
assistance  of  the  representative  furnished  by  the 
manufacturers  of  the  metallic  equipment  which 
was  adopted,  the  problem  was  satisfactorily  solved. 

The  accompanying  illustrations  show  views  of 
two  sections  of  the  rearranged  room.  The  tools 
and  jigs  were  first  separated  into  three  classes: 
active  tools,  special  tools  used  less  frequently,  and 
tools  used  on  obsolete  parts  which  were  rarely 
called  for.  The  idea,  of  course,  was  to  place  the 
tools  and  fixtures  most  frequently  called  for  in 
the  most  convenient  location  and  nearest  to  the 
tool  counter.  Each  class  was  then  subdivided,  the 
jigs,  bushings,  drills,  taps,  reamers,  mandrels,  etc., 
of  each  subdivision  being  rearranged  according  to 
size. 

As  every  man  in  a  tool-room  is  familiar  with 
the  different  kinds  of  tools,  it  was  not  necessary 
to  use  the  name  of  the  tool  on  the  label;  the  only  labels 
used  were  those  that  pertained  to  the  different  sizes  of  the 
tool.  Snap  gages  and  similar  tools  were  hung  on  the  sides 
of  iron-shod  vertical  boards  that  are  capable  of  sliding  in 
either  direction  in  metal  guides.  This  arrangement  is  clearly 
shown  in  Fig.  1,  and,  as  can  be  readily  seen,  it  saves  a  great 
deal  of  space  and  provides  the  necessary  protection  for  the 
gages.  The  length  and  thickness  gages  were  placed  in  double- 
tier  cast-iron   drawers   which   swing   from   under  the  work- 


Fig. 


Fig.   2.     Steel  Compartments  and  Elevated  Shelves.     Each  Division  is  provided  with  Fixed  Check  Hooks 


1.     Steel   Shelving  Equipment   with   Special   Compartment    arranged   for 
Convenience  in  keeping  Snap  Gages  and  Similar  Tools 

bench.  These  drawers  were  hung  on  vertical  rods,  pivoted 
in  the  cast-iron  legs  of  the  bench,  and  were  designed  to  swing 
readily  at  the  touch  of  a  finger.  The  drawers  were  lined 
with  wood,  and  the  gages  separated  from  each  other  by 
wooden  strips,  thus  obviating  the  possibility  of  their  being 
damaged  and  their  accuracy  destroyed  by  being  knocked 
about.  Plug  and  ring  gages  were  placed  on  a  shelf,  six 
inches  deep,  as  shown  in  Fig.  1  at  the  end  of  the  rack.  This 
shallow  shelf  allows  every  gage  to  be  placed  in  the  front 

row  so  that  each  one  can  quickly 
be  located,  taken  out,  and  re- 
placed without  danger  of  knock- 
ing over  or  injuring  the  other 
gages.  The  small  and  con- 
sequently less  stable  sizes  were 
fitted  in  holes  of  corresponding 
size,  drilled  in  a  board  which 
was  placed  on  the  top  of  the 
metal  shelf. 

In  Fig.  2  the  various  taps, 
reamers,  drills,  etc.,  will  be  seen, 
arranged  conveniently  in  com- 
partments and  on  shelves.  The 
standard  check  system  was  put 
into  use  and,  as  will  be  noted 
from  the  illustration,  each  tool, 
besides  being  properly  labeled, 
was  also  provided  with  a  check 
hook. 

*     *     * 

When  small  quantities  of 
molybdenum  are  added  to  steel, 
for  instance  0.25  per  cent,  the 
elongation  and  elastic  limit  of 
the  steel  is  greatly  increased. 
When  combined  with  nickel,  the 
resistance  to  shock  is  increased, 
the  elongation  being  the   same. 
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EXPANDING  BRASS  TUBES  ON  A  POWER 
PRESS 

The  brass  tube  illustrated  in  Pig.  1  at  A,  B,  and  C  is  shown 
in  three  stages  of  manufacture.  The  tube  is  made  of  a 
rectangular  blank  of  No.  16  gage  sheet  brass  which  is  rolled 
to  cylindrical  shape,  and  the  seam  is  brazed,  making  a  butt 


Fig.    1,     Tube   to  be   expanded,   befpre   and   after  Press   Operations 

joint.  In  considering  the  stress  that  is  exerted  in  the  ex- 
panding and  stretching  of  the  metal  from  which  these  tubes 
are  made,  it  is  obvious  that  the  joints  must  be  well  brazed 
in  order  to  withstand  the  strain.  While  the  results  will  not 
always  be  perfect,  the  defects  in  the  pieces  that  open  are 
due  to  poor  brazing,  the  metal  frequently  being  burnt.  Such 
tubes  are  reclaimed  by  being  rebrazed  and  again  put  through 
the  dies  and  brought  to  the  desired  form.  In  rolling  and 
brazing  the  tubes,  it  was  found  impracticable  to  attempt  to 
hold  the  work  to  the  6.020-inch  dimension,  it  being  almost 
impossible  to  get  all  tubes  alike  in  diameter.  This  is  due 
to  the  uncontrollable  conditions  arising  from  applying  the 
pressure  on  the  blank,  and  also  from  the  effect  of  the  heat 
while  brazing  the  seam. 

Referring  to  Fig.  1,  the  tube  is  shown  at  A  before  being 
placed  in  the  power  press.  The  heavy  brazed  seam  is  visible 
at  X  and  it  will  be  seen  that  proper  provisions  must  be  made 
for  this  seam  in  the  dies.  Consequently,  clearance  must  be 
provided  in  the  punch  for  the  seam,  and  the  tube  must 
therefore  be  placed  in  the  dies  so  that  the  brazed  seam  will 
correspond  with  the  clearance  in  the  punch.  The  dies  will 
not  be  injured  however,  if  the  tube  is  placed  in  the  dies  in 
any  other  position,  but  the  section  of  the  tube  which  is  to 
be  made  6.020  inches  in  diameter  will  be  larger  than  specified 
and  therefore  cannot  be  used. 

The  tube  shown  at  B,  Fig.  1,  has  been  expanded  and  the 
flange  turned  to  a  45-degree  angle  in  the  die  shown  in  Fig. 
2.  The  dies  are  of  the  positive  expansion  arbor  type  and 
are  operated  in  a  14-inch  stroke  draw  press,  running  at  40 
revolutions  per  minute.  The  punch  A,  Fig.  2,  and  the  tapered 
mandrel  are  one  piece,  which  is  made  of  tool  steel,  hardened 
and  ground,  and  carries  a  washer  B  and  a  retaining  nut  C 
at  the  lower  end.    The  washer  B  determines  the  amount  of 


movement  that  is  necessary  to  expand  sections  /J  when1  the 
punch  descends,  and  to  contract  them  when  the  press  returns 
to  high  center.  These  sections  D,  of  which  there  are  four, 
are  made  of  tool  steel,  hardened  and  ground,  and  form  the 
outer  wall  of  the  punch.  The  tapered  arbor  of  the  punch  is 
square  in  section.  The  amount  of  taper  is  2V4  inches  in  13 
inches,  and  the  arbor  continually  engages  the  walls  of  sec- 
tions D  by  reason  of  the  spring  rings  E 
which  fit  into  channels,  as  shown,  and 
hold  the  four  sections  by  compression 
against  the  punch  arbor  A.  A  square 
punch  arbor  is  more  practical  than  a 
round  one,  for  the  square  type  is  at  all 
times  fully  engaged  with  the  punch  sec- 
tions D,  whereas  a  round  arbor,  as  will 
readily  be  understood,  cannot  meet  the 
change  of  radii  caused  by  expansion,  and 
will  split  when  it  is  subjected  to  a  heavy 
strain. 

Reference  to  the  views  in  Fig.  4  will 
emphasize  the  advantages  of  the  square 
arbor.  A  shows  the  punch  sections  ex- 
panded by  a  round  arbor,  and  the  open- 
ing at  X  illustrates  the  poor  contact  of 
this  type  of  arbor.  B  shows  the  same 
punch  expanded  by  a  square  arbor;  the 
advantages  of  this  type  of  punch  are 
obvious. 

When  the  punch  A,  Fig.   2,   is  not  in 
operation,  the  tapered  sections  D  rest  on 
the  retaining  washer  B  by  reason  of  the 
pressure   exerted   by   the   helical   springs 
F  on   the  pressure  plate   G.     This  plate 
is    made    of    tool    steel,    hardened    and 
ground,  and  is  located  in  the  proper  position  by  the  four 
studs  H.    The  die  I,  Figs.  2  and  3,  is  made  of  machine  steel 
in  two  sections,  and  has  an  inserted  ring  J,  which  is  hard- 
ened and  ground  and  secured  to  the  die  by  the  fillister-head 
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Tig.  2.     Sectional  View  of  Punch   and   Die 
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screws  0.  The  front  section  of  the  die  is  operated  t>y  swing 
ing  on  the  pivot  stud  K,  and  when  oloeed  la  clamped  by  the 
cam  layer  /..  Thia  section  is  merely  supported  on  the  bolster 

plate  .V  by  tlu>  three  studs  Jl/,  which  screw  into  the  under 
side,  with  the  lower  ends  resting  on  the  plate.  The  rear 
on  of  tho  die  is  stationary  and  hold  securely  to  the 
bolster  plate  by  the  three  studs  or  tie-rods  M,  the  construc- 
tion: being  shown  in  Fig.  '2.  Where-  ordinary  expansion  takes 
place,  such  as  at  the  lower  part  of  the  tube,  it  is  not  necessary 
to  confine  the  work,  but  on  the  upper  end  this  must  be  done, 
because  the  tube  is  not  only  expanded  but  also  formed.  The 
bolster  plate  2i  is  made  of  cast  iron  and  is  bolted  to  the 
press  bed,  through  holes  P. 

The  flanging  die  is  shown  at  A,  Fig.  5.  This  die  is  very 
simple  in  construction  and  works  automatically  when  the 
press  is  in  operation,  being  connected  to  the  crankshaft  of 


Fig.  3.     Plan  View  of  the  Die,  showing-  Hinged  Construction 

the  press  by  the  levers  B.  This  punch  and  die  is  operated 
in  a  4-inch  stroke  horn  press,  and  is  so  adjusted  that  the 
die  is  brought  to  an  upright  position  and  at  rest  before  the 
punch  on  its  downward  stroke  comes  within  one  inch  of  the 
die.  Also  when  the  die  starts  to  return  to  the  45-degree 
position,  shown  dotted  in  Fig.  5,  the  punch  has  cleared  the 
die  by  one  inch.  This  clearance  is  necessary  since  the  tube 
rests  on  a  spring-actuated  knock-out  pad  C,  which  partly 
ejects  it  after  the  flange  has  been  formed  and  holds  it  clear 
from  the  top  of  the  die  so  that  the  operator  is  enabled  to 
remove  the  tube  instantly  when  the  work  is  finished.  The 
construction  of  this  cushion-like  arrangement  under  the  tube 
is,  of  course,  apparent.  The  punch  D  is  made  of  cast-iron, 
and  carries  a  hardened  tool-steel  plate  E  which  is  held  in 
place  by  the  machine-steel  pilot  F  by  means  of  the  fillister- 
head  screws  G.  The  die  A  is  made  of  oast  iron  having  a 
0.010-inch  clearance  for  the  body  of  the  tube,  and  is  provided 
with  a  steel  ring  H,  which  is  hardened  and  ground  and  then 
pressed  into  position  as  shown.  The  die  A  is  seated  on  the 
cast-iron  bracket  I,  the  seat  of  the  bracket  being  made  to 


ROUND  ARBOR  EXPANDED 


SQUARE  ARBOR  EXPANDED 
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Fig.   5.     Flanging  Punch  and  Die 

the  same  radius  as  the  end  of  the  die.    The  die  is  supported 
by  the  steel  shaft  J  which  is  mounted  in  the  bearing  brackets 
K.     The  bearing  surfaces  at  M  must  be  well  oiled,  and  for 
this  reason  an  oil  pad  is  provided  in  the  recess  at  X. 
Highland  Park,  Mich.  Ernest  A.  Waltebs 


FIXTURE   FOR  MILLING   OIL-GROOVE 
IN  BUSHING 

Figs.  1  and  2  show  a  special  milling  fixture  designed  to 
hold  the  brass  bushing  A,  while  milling  the  oil-groove  B. 
The  fixture  with  the  bushing  in  place  may  be  seen  in  Fig.  1. 


Fig.   4.     Diagrams  of  Hound  Arbor   and  of  Square   Arbor 


Fig.   1.     Fixture   for  holding  Bushings   when   milling   Oil-groove 

The  detailed  construction  of  the  fixture,  however,  will  ■.be 
more  clearly  understood  by  referring  to  Fig.  2.  The  fixture 
consists  of  a  base  C  which  carries  a  slide  D,  set  at  an  angle 
of  about  30  degrees  with  the  base.  The  V-block  E  supports 
the  work,  which  is  held  between  the  angle-plates  F  and  G. 
Plate  F  forms  a  stop  for  the  work,  while  plate  G  is  milled 
to  make  provision  for  the  insertion  of  the  wedge  E.  The 
hand-lever  J  is  more  clearly  shown  in  Fig.  1.  To  operate 
this  fixture,  which  may  be  used  on  any  milling  machine,  the 
cutter  K  is  placed  in  the  horizontal  spindle  of  the  machine, 
and  the  fixture  set  up  facing  it.  The  method  of  holding  the 
bushing  during  the  machining  of  the  groove  is  apparent 
from  the  illustrations,  which  show  it  seated  in  the  V-block 
and  held  firmly  between  the  angle-plates  by  the  wedge.  After 
the  wedge  has  been  driven  into  place,  the  cutter  is  fed  into 
the  work  to  the  required  depth,  and  the  slide  D  is  operated 
by  means  of  the  hand-lever  J  advancing  the  bushing  until 
the  proper  length  of  the  groove  has  been  milled. 

This  fixture  could  no  doubt  be  greatly  improved  upon  by 
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Fig,  2.     Detail  View  of  Milling  Fixture  shown  in  Fig.    1 

the  addition  of  better  means  of  clamping  the  work,  and 
could  also  be  made  to  handle  a  wider  range  of  work  by  the 
addition  of  suitable  stops  for  controlling  the  length  of  the 
cut.  However,  for  the  particular  job  for  which  the  fixture 
was  designed,  this  was  not  thought  necessary,  as  the  quantity 
of  pieces  to  be  machined  did  not  warrant  it. 

New  York  City  Donald  A.    Jaker 


METHOD   OF   DRAWING  ELLIPSE 

The  following  method  can  be  used  in  constructing  an  el- 
lipse covering  any  given  length  of  axis,  and  with  a  little 
care  very  accurate  results  can  be  obtained.  With  the  two 
axes  AOC  and  BOD  given,  the  ellipse  is  constructed  in  the 
following  manner:  On  a  straightedge  or  small  piece  of 
paper,  as  shown  at  the  right  in  the  accompanying  illustra- 
tion, mark  off  b,  equal  to  BO  on  axis  YY,  and  a  equal  to  AO 
on  axis  XX.    Then  choose  a  point  such  as  h  on  axis  XX  and 


Method  of  constructing  an  Ellipse 

place  the  straightedge  so  that  point  f  coincides  with  point 
h.  With  point  h  as  a  center  and  fg  as  a  radius,  revolve  the 
straightedge  until  g  intersects  the  axis  YY  at  some  point; 
as  at  k;  with  the  straightedge  held  stationary  in  this  posi- 
tion, mark  off  point  £  at  a  distance  from  k  equal  to  a.  Then 
choose  another  point,  as  hlt  and  repeat  the  process  until 
enough  points  have  been  located  to  obtain  the  required  curve. 
Newark,  N.  J.  C.  S.  Seltzer 


BALL-POINT  ATTACHMENTS  FOR 
MICROMETERS 

Ball-point  micrometers  are  ordinarily  used  to  measure  the 
depth  of  the  groove  in  ball  bearing  races,  but  when  this  type 
of  micrometer  is  not  available  an  ordinary  micrometer  can 
be  used  for  this  purpose  by  attaching  balls  to  the  contact 
points.  Some  of  the  methods  used  in  attaching  the  balls  are 
shown  in  the  accompanying  illustration,  and  these  may  also 
be  found  of  use  in  measuring  other  work  of  a  similar  nature. 

In  making  thrust  bearing  races,  it  is  necessary  to  keep 
the  dimension  A  uniform  within  close  limits  at  all  points. 


For  measuring  this  thickness  a  Vi-inch  ball  is  fitted  to  the 
spindle  of  the  micrometer  in  the  manner  shown  at  B  or  C. 
For  micrometers  having  14-inch  spindles,  the  method  shown 
at  B  gives  the  best  results.  The  thimble  which  holds  the 
ball  is  split,  as  shown,  and  the  outer  end  is  closed  a  little 
so  that  it  fits  tightly  over  the  spindle.  Some  micrometers 
are  made  with  a  7/32-inch  spindle,  in  which  case  the  use 
of  a  spring  as  shown  at  V  will  be  advisable,  as  by  this 
method  it  is  possible  to  use  a  14-inch  ball.  A  Vi-inch  ball 
will  be  found  more  convenient  from  a  practical  standpoint 
since  the  diameter  of  the  ball  has  to  be  subtracted  from  the 
reading  of  the  micrometer  to  obtain  the  actual  thickness. 

For  measuring  the  radial  thickness  of  the  outer  race  of  an 
annular  bearing,  the  ball  is  fitted  on  the  anvil  instead  of  on 
the  spindle.  To  accomplish  this  a  7/32-inch  hole  is  drilled 
in  a  strip  of  thin  sheet  steel,  which  is  then  bent  to  the  shape 
shown  at  D  and  used  in  the  manner  indicated  at  E,  the  7/32- 
inch  hole  fitting  over  the  %-inch  ball.     In  this  way,  it  is 
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Ball-point  Attachments  for  Micrometers 

possible  to  attach  a  ball  to  both  spindle  and  anvil  so  that 
the  radial  thickness  of  the  inner  race  of  an  annular  bearing 
can  be  measured  as  shown  at  F.  In  order  to  obtain  accurate 
measurements  with  ball-point  micrometers,  a  very  light  "feel" 
should  be  used,  owing  to  the  small  contact  area  of  the  ball 
points. 
Rochester,  N  Y.  George  C.  Haneman 


RECESSING   TOOL 

The  machining  of  an  internal  recess  to  close  limits  on  an 
automatic  screw  machine  often  causes  trouble,  owing  to  the 
difficulty  encountered  in  securing  a  recessing  tool  that  will 
do  the  work  desired  satisfactorily.  It  is  surprising  to  know 
the  amount  of  rejected  work  that  has  resulted  from  the  in- 
correct machining  of  internal  recesses,  particularly  where 
such  work  has  been  done  by  inexperienced  workmen.  On 
ordinary  work  requiring  close  limits,  such  as  the  bottom 
of  an  internal  thread,  about  90  per  cent  of  the  rejected  work 
is  undoubtedly  due  to  improper  machining  of  the  recess. 

The  tool  shown  in  the  accompanying  illustration  has  been 
found  to  be  both  practical  and  reliable.     The  tool  is  shown 
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Chart    for    determining    Horsepower   of    Gears 

in  its  assembled  form  together  with  the  recessed  work  W. 
The  recessing  tool  proper  A  is  threaded  and  assembled  on 
the  pin  B,  which  is  held  in  the  nose  d  of  the  slide  C,  by 
means  of  a  set-screw.  The  slide  operates  on  the  holder  D 
and  is  provided  with  a  blind  hole  which  carries  the  release 
spring  E.  The  slide  C  is  fitted  to  the  holder  by  means  of  a 
dovetailed  way  and  rides  on  a  gib  which  is  secured  in  the 
ordinary  manner.  The  fillister-head  screw  H  forms  a  stop 
for  the  spring,  and  the  round-head  machine  screw  E  forms 
a  stop  for  the  slide,  by  means  of  the  overlapping  head,  as 
shown  in  the  illustration.  The  roller  F  is  held  on  a  pin 
which  is  carried  on  the  end  of  the  adjuster  G.  The  adjuster 
is  held  in  place  by  cap-screw  J  which  passes  through  an 
elongated  slot  in  G.  When  the  tool  is  fed  forward,  the 
roller  F  comes  in  contact  with  the  work  and  thus  stops  the 
forward  movement  of  the  slide  C.  The  tool  will  then  as- 
sume the  position  shown  in  the  illustration.  As  the  tool- 
holder  D  continues  to  advance,  against  the  action  of  spring 
E,  the  slide  C  is  forced  outward,  as  indicated  by  the  arrow, 
until  the  recess  is  cut  to  the  required  depth.  When  the 
holder  D  is  withdrawn,  the  action  of  spring  E  tends  to  hold 
roller  F  against  the  work,  until  the  holder  D  has  come  into 
contact  with  the  stop-screw  E.  The  adjuster  is  properly  set 
so  that  the  roller  F,  when  in  the  advanced  position,  bears 
against  the  work  and  determines  the  distance  from  the  out- 
side of  the  piece  to  the  bottom  of  the  recess. 

One  particular  advantage  of  this  type  of  tool  is  that  it  has 
no  adjustable  stop  to  become  disarranged,  as  adjustment  for 
the  depth  or  diameter  of  the  cut  is  accomplished  when  set- 
ting the  tool-holder  into  the  tool-block. 

Washington,  D.  C.  M.  H.  Potter 


Dorchester,  Mass. 


mi  the  chart,  to  the  width  of 
face  Of  the  desired  gear,  since 
horsepower  is  In  direct  ratio 
to  the  width  of  face.  If  the 
horsepower  of  a  bevel  gear  li 
to  be  determined,  the  average 
between  the  diametral  pitch  at 
both  ends  of  the  tootli  should 
be  used.  It  will  be  noticed 
that  the  chart  does  not  provide 
for  a  higher  velocity  than  1800 
surface  feet  per  minute,  since 
gears  running  at  a  higher 
speed  than  this  are  very  noisy 
and  are  not  often  employed. 
The  factor  of  safety  for  spoked 
gears  running  at  a  speed  of 
1800  surface  feet  per  minute  is 
approximately  2%. 

It  is  well  to  remember  that 
the  horsepower  of  gear  drives 
is  an  uncertain  quantity,  much 
depending  upon  the  quality  of 
material  and  workmanship. 
The  weakest  gear  in  any  set 
should,  of  course,  be  used  when 
making  horsepower  calcula- 
tions. 

M.  T.  Schumb 


MICROMETER  FOR  SETTING  BORING-BAR 
FLY  CUTTERS 

A  special  micrometer  designed  for  setting  fly  cutters  on 
boring-bars,  such  as  shown  in  Fig.  1,  is  illustrated  in  Pig.  2. 
The  micrometer  is  set  before  being  used  on  the  boring-bar  by 
means  of  hardened  and  ground  steel  disks,  one  disk  being 
required  for  each  size  of  hole  to  be  bored.  As  shown  in  the 
illustration,  the  bar  is  set  in  the  micrometer  while  the  cutter 
is  being  gaged,  and  is  held  by  means  of  the  three-point  con- 
tact formed  by  the  two  60-degree  seats  and  the  spindle  of 
the  micrometer.  The  problem,  then,  is  to  determine  the  di- 
ameter of  the  disk  to  use  for  a  given  sized  hole,  the  diameter 
of  the  boring-bar  being  known.  This  would  involve  a  long 
calculation  if  a  suitable  formula  were  not  available. 


HORSEPOWER  CHART   FOR   SPUR  AND 
BEVEL   GEARS 

The  accompanying  chart,  plotted  by  the  writer  from  the 
Lewis  and  Barth  formulas,  and  never  before  published  in 
any  journal,  will  be  found  a  ready  means  for  obtaining 
the  horsepower  of  cast-iron  and  steel  spur  gears.  The  gears 
having  the  most  common  numbers  of  teeth  are  given,  that  is, 
12,  20,  and  100,  the  horsepower  increasing  with  the  width 
of  face  and  size  of  tooth,  as  indicated  by  the  diametral  pitch. 
If  it  is  desired  to  determine  the  horsepower  of  gears  having 
a  different  width  of  face  than  those  given  in  the  chart,  the 
horsepower  determined  from  the  velocity  and  pitch  should 
be  multiplied  by  the  ratio  of  the  nearest  width  of  face  given 


Fig.  2 
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Figs.  1  and  2. 


Boring-bar  and  Micrometer  for  setting  Cutters  by  Means 
of   Ground   Steel  Disks 
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Referring  to  Fig.  2,  let 
X  =  diameter  of  disk; 
A  =  diameter  of  boring-bar; 
B  =  radius  of  hole. 
In  the  triangle  DEF, 

X  X 

BE  =  cos  30  degrees  (B \- C)  =  — 

2.  2 

X  =  cos  30  degrees  (2B  —  X  +  2C) 

=  cos  30  degrees  (2B  +  2G)  —  cos  30  degrees  X  X 
X  +  cos  30  degrees  X  X  =  cos  30  degrees  (2B  +  2(7) 
X  (1  +  cos  30  degrees)  =  2  cos  30  degrees  (B  +  C) 

2  cos  30  degrees  (B  +  C) 

X  = (1) 

1  -f-  cos  30  degrees 

A 

But,     C  = 

2  cos  30  degrees 

Substituting  in  Equation  (1), 


2  cos  30  deg.   (  B  + 


2  cos  30  deg. 


X  = 


1  +  cos  30  deg. 

A  (2  cos  30  deg.) 
2B  (cos  30  deg.)  + 


(2  cos  30  deg.) 


X  = 


Therefore, 


1  +  cos  30  deg. 
2B  (cos  30  deg.)  +  A 

1  +  cos  30  deg. 
1.73206  B  +  A 


X  = 


1.86603 


G.   D.   H. 


CHEAP  BELT  CLEANER 

In  the  January  number  of  Machinery,  page  461,  a  brief 
article  appears  entitled  "A  Cheap  Belt  Cleaner."  In  the  in- 
terest of  the  welfare  of  belts,  it  should  be  mentioned  that 
probably  all  of  these  kitchen  cleaning  powders  contain  soap 
powder  or  free  alkali  to  a  greater  or  less  extent,  and  while 
they  will  undoubtedly  absorb  the  oil,  they  will  leave  an 
alkaline  deposit  on  the  belt,  which  is  not  beneficial,  and 
which,  if  present  in  sufficient  quantities,  will  damage  the 
belt. 

An  inert  or  neutral  powder  such  as  ordinary  chalk  should 
be  used  for  the  purpose  mentioned;  it  will  be  found  equally 
successful  in  absorbing  the  oil,  and  will  not  do  any  harm 
to  the  belt. 

Buffalo,  N.  Y.  William  Q.  Young 

Secretary,  Cling-Surface  Co. 


HACKSAW  BLADE  HOLDER 

The  inexpensive  hacksaw  blade  holder  shown  in  the  illus- 
tration is  of  especial  value  for  holding  broken  blades.  Sim- 
plicity of  construction  and  rigidity  in  holding  the  blade  are 


TAP  FOR  SCREWS 
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Hacksaw  Blade  Holder 

its  features.  Two  pieces  of  1/8-  by  1/2-inch  flat  bar  stock, 
tapped  for  screws  as  shown  and  provided  with  a  handle,  are 
all  that  is  necessary.  For  making  wider  slots,  two  or  more 
saws  may  be  used  at  a  time,  provided  the  screw^  are  of  suf- 
ficient length. 
West  Haven,  Conn.  D.  D.  Symmes 
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Air  Chuck  with   Sliding  Arbor  Device   for  handling  Work   which 
requires  More   than   One  Working  Center 

ADJUSTABLE-CENTER  AIR  CHUCK 

An  air  chuck  which  is  capable  of  handling  work  requiring 
several  machining  operations  to  be  performed  from  different 
centers  without  releasing  the  work  is  shown  in  the  accom- 
panying illustration.  While  the  chuck  was  designed  for 
machining  such  parts  as  shown  in  detail  at  W,  in  the  up- 
per left-hand  corner  of  the  illustration,  it  may  be  used  on 
any  similar  work  and  will  be  found  to  be  a  time-saving 
device,  which  is  especially  desirable  on  quantity  production. 

The  chuck  body  A  is  threaded  to  fit  the  spindle  nose  of 
the  turret  lathe,  and  the  outer  end  is  suitably  dovetailed 
and  gibbed  to  receive  the  slide  B,  as  shown  in  the  plan  view. 
This  slide  carries  the  screw  arbor  C,  which  is  connected 
through  the  link  B  and  guide  block  E  with  the  draw-bar  J 
of  the  air  cylinder.  Link  D  is  provided  with  a  cam  slot  as 
shown.  The  bar  F  passes  through  longitudinal  slots  in  each 
side  of  the  body  A  and  extends  so  that  each  end  is  fastened 
into  the  shifter  ring  G,  which  is  free  to  slide  on  the  outside 
of  the  body.  The  bar  F  supports  link  B  by  means  of  the 
slot  through  which  it  passes,  and  it  will  be  clear  that  any 
sliding  movement  of  ring  G  will  cause  bar  F  to  move  in  the 
cam  slot  in  link  B,  which,  in  turn,  will  move  the  slide  B, 
the  arbor  C,  and  consequently  the  work,  to  any  desired  posi- 
tion. The  shifter  ring  is  controlled  by  a  forked  operating 
lever  carrying  suitable  shoes  which  operate  between  the 
flanges  of  ring  G.  It  will  be  seen  that  this  construction 
allows  the  mechanism  to  be  operated  while  the  machine 
spindle  is  in  motion. 

After  the  piece  W  has  been  faced  on  the  surface  5,  the 
threads  have  been  tapped  in  the  1%-inch  hole,  and  the  screw 
holes  X  have  been  countersunk,  it  is  screwed  onto  the 
threaded  arbor  C.  The  two  connection  bosses  are  lined  up 
with  the  slide  by  means  of  a  small  spring  plunger  H  which 
snaps  into  the  countersunk  screw  holeX  This  brings  the  cen- 
ters of  the  two  bosses  and  the  center  of  hole  X  into  a  parallel 
line  with  the  dovetailed  way  of  the  slide  B.  The  machine  is 
then  started,  and  by  means  of  the  operating  lever,  the  work 
can  be  almost  instantly  located  in  such  a  position  as  to  bring 
the  center  of  the  small  boss  into  alignment  with  the  center 
of  the  machine  spindle.  The  work  is  held  in  place  while  the 
machining  operations  are  performed  on  the  boss  by  applying 
air  pressure  to  the  air  cylinder.  The  action  of  the  com- 
pressed air  on  the  piston  causes  rod  J  to  draw  back  link  I) 
which  is  connected  with  screw  arbor  C,  thus  clamping  the 
work  firmly  against  the  slide  B.  In  order  to  locate  the  work 
so  that  the  turned  portion  indicated  by  the  2-lnch  dimension 
may  be  machined,  it  is  only  necessary  to  release  the  air, 
and  shift  the  operating  lever  as  before   while  the   spindle 
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remains  in  motion.  After  the  work  has  been  turned  to  the 
required  2-inch  diameter,  it  fa  located  in  the  proper  position 
for  turning  the  large  boss. 

It  will  be  understood  that  this  particular  piece  of  work 
does  not  require  that  the  centers  be  very  accurately  located, 
as  the  revolving  work  is  trued  by  the  eye  of  the  operator 
only.  However,  il'  close  accuracy  1b  desired,  it  might  be 
maintained  by  using  a  taper  lock-pin  in  the  slide  B,  actuated 
by  the  movement  of  the  air  cylinder,  which  would  engage 
holes  accurately  located  for  each  working  position  in  the  main 
chuck  body.  This  device  has  proved  of  great  value,  and 
there  may  be  many  other  parts  Involving  eccentric  machin- 
ing upon  which  an  adaptation  of  the  idoa  might  be  used  to 
advantage. 

Bridgeport,  Conn.  K.  H.  Conlet 


DOUBLE  AND  COMPOUND  ANGLES 

In  the  November  number  of  Machinery  was  published  an 
article  entitled  "Double  and  Compound  Angles."  In  the  fol- 
lowing article  Is  described  a  practical  method  of  locating  a 
point  on  a  piece  of  work,  the  position  of  which  is  determined 
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Example  of  Work  requiring'  the  Solution  of  Compound  Angles  in 
determining  Location  of  a  Certain  Point 

by  the  solution  of  compound  angles.  The  previous  article 
described  the  method  of  laying  out  compound'  angles  on  an 
elevation  drawing,  and  is  not  applicable  to  lay-out  work  in 
the  shop,  as  its  use  is  limited  to  problems  encountered  in 
construction  drawing.  The  following  method,  however,  can 
be  employed  in  the  shop,  and  when  used  in  connection  with 
tables  of  natural  trigonometrical  functions,  should  enable 
one  to  quickly  and  accurately  lay  out  work  of  a  similar  na- 
ture to  that  shown.  Referring  to  the  illustration,  A  is  a 
given  point  on  a  casting,  located  at  a  distance  OA  from  the 
intersection  of  center  lines  ab  and  cd.  Angle  AOB  on  the 
surface  fglm  of  the  casting  is  equal  to  30  degrees,  and  the 
angle  between  this  surface  and  the  extended  horizontal  plane 
of  the  top  surface  hifg  of  the  casting  is  also  equal  to  30 
degrees.  It  is  required  to  locate  by  "square"  dimensions  on 
the  plan  and  elevation  drawings  the  exact  position  of  the 
point  A. 

Draw  line  AB  perpendicular  to  center  line  cd  on  the  plane 
fglm,  thus  forming  the  right  triangle  AOB.  In  this  triangle 
AB  equals  AO  sin  30  degrees,  which  is  the  dimension  per- 
pendicular to  center  line  cd  on  an  inclined  plane  of  30  de- 
grees. In  the  same  triangle  OB  equals  OA  cos  30  degrees. 
Now  in  a  vertical  plane  draw  OC  perpendicular  and  CB  par- 
allel to  ab,  forming  the  right  triangle  OCB.  In  this  triangle 
CB  equals  OB  cos  30  degrees,  which  is  the  required  "square" 
dimension  parallel  to  center  line  ab.  Now  OC  equals  CB  tan 
30  degrees;  OC  is  the  required '"square"  dimension  perpen- 
dicular to  center  line  ab. 

Battle  Creek,  Mich.  H.  H.  Metcalf 


SUPPORT  FOR  A  SLENDER  ARBOR 

The  toothed-wheel  blank  shown  at  A  in  the  accompanying 
illustration  was  to  be  milled  to  the  finished  diameter,  the 
particular  part  of  the  job  being  to  have  the  circumference 
containing  the  high  points  of  the  teeth  or  lobes  concentric 


with  hole  o.  The  blanks  were  punched  out  on  a  power  press 
and  it  was  Intended  to  mill  only  the  lobes  and  to  leave  the 
parts  between  them  Just  as  punched.  Accordingly,  a  forming 
cutter  was  made  for  finishing  two  lobes  at  one  cut.  One- 
sixteenth  inch  of  metal  was  to  be  left  on  the  lobes  for  finish- 
ing purposes,  and  a  clearance  of  an  equal  amount  should 
have  been  provided  in  the  parts  between  the  lobes.  However, 
through  unauthorized  changes  made  in  the  press  department, 
the  blanks  were  punched  with  an  added  1/16  inch  of  stock 
all  over  and  the  diameter  of  the  hole  was  made  5/16  instead 
of  9/16  inch.  This  change  in  the  size  of  the  blank  more 
than  doubled  the  amount  of  work  that  the  cutter  was  re- 
quired to  do,  and  brought  the  milling  cost  far  beyond  the 
original  estimate.  It  had  been  intended  to  clamp  half  a 
dozen  blanks  onto  the  arbor  which  was  provided  with  jour- 
nals in  solid  bearings,  and  to  revolve  the  work  by  means  of 
a  direct  indexing  head.  While  it  was  found  possible  to  get 
fair  production  from  this  outfit,  the  concentricity  required 
>  for  the  lobes  could  not  be  obtained  by  taking  a  single  cut 
over  the  work,  owing  to  the  springing  of  the  slender  arbor 
away  from  the  cutter.  The  design  illustrated  at  B  was 
accordingly  adopted,  and  this  effectually  eliminated  the 
trouble. 

A  longer  arbor  was  made  having  end  journals  as  before, 
but  turning  in  divided  bearings  equipped  with  quick-action 
clamping  devices  to  facilitate  loading.  A  second  arbor  was 
loaded  by  the  operator  while  the  cut  was  being  made  in  the 
work  carried  on  the  first  arbor.  The  feature  of  the  arrange- 
ment was  the  increased  length  of  the  arbor,  which  held  but 
five  blanks  and  carried  a  spacing  collar  between  each  pair, 
as  shown  in  the  illustration.  The  collars  were  hardened  and 
ground  to  the  same  diameter,  and  when  in  position  were 
supported  on  the  steps  8  of  a  block  attached  to  the  base  of 
the  fixture,  an  arrangement  which  effectively  stopped  all 
springing  of  the  arbor  in  that  direction.  By  making  the 
steps  only  %  inch  across  the  top  and  sloping  the  metal  away 
from  the  top  to  provide  rake,  no  trouble  was  experienced 
from  chips  crowding  in.  Although  the  cut  was  longer,  the 
actual  time  consumed  in  milling  was  considerably  less  than 
with  the  unsupported  arbor,  but  the  most  important  advan- 
tage was  the  accuracy  obtained,  which  was  all  that  could  be 
desired. 

The  fixture  used  for  testing  and  inspecting  is  shown  at  C. 
It  consists  of  a  piece  of  bar  steel  D,  which  serves  as  the 
base,  in  which  is  set  the  center  plug  P.  The  micrometer 
head,  which  is  clamped  in  the  lug  L  at  one  end  of  the  base, 
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Toothed-wheel  Blank,   Milling  Fixture,   and  Concentricity   Gage 

is  set  to  zero  on  a  reference  disk  of  the  correct  diameter,  and 
gives  a  direct  reading  for  any  deviation  in  size  or  concen- 
tricity of  the  wheel.  Such  a  gaging  fixture  is  remarkably 
inexpensive  to  construct,  the  micrometer  head  being  its  only 
accurately  made  member,  and  that  may  be  used  for  a  number 
of  Jobs,  eve%  though  the  rest  of  the  fixture  is  scrapped  after 
the  work  on  this  particular  job  is  completed. 
Middletown,  N.  Y.  Donald  A.  Hampson 


Industrial  Readjustment 

Training  Disabled  Men— British  Embargo  on  Machinery— Foreign  Trade— Employment 

Service  for  Technical  Men 


TRAINING  DISABLED  MEN  FOR  SELF- 
SUPPORT 

By  DOUGLAS  C.  McMURTRIB,  Director,  Red  Cross  Institute  for 
Crippled  and  Disabled  Men,  23rd  St.,  and  Fourth 
Ave.,  New  York  City 

IN  the  past,  the  method  of  dealing  with  men  disabled  in 
the  course  of  employment  has  been  to  pay  them  a  pen- 
sion, or  compensation,  and  to  let  the  matter  end  there. 
As  the  compensation  was  often  temporary,  in  many  cases 
these  men  ultimately  became  a  burden  to  society.  Recently, 
however- — particularly  since  the  war — it  has  been  realized 
that  the  obligation  to  disabled  men  and  the  interest  of  the 
community  demand  something  more  than  this,  and  various 
movements  have  been  started  with  a  view  to  training  the 
men  to  become  self-supporting. 

Methods  of  Reducing-  Cost  of  Disability 

The  cost  of  disability  to  the  machine  industry  has  not 
been  alone  in  premiums  paid  for  casualty  insurance,  but 
also  in  the  cost  of  training  and  adapting  the  skilled  worker 
who  has  been  disabled  for  some  other  work,  and  in  fitting 
an  unskilled  worker  to  take  his  place.  There  are  three 
means  of  reducing  the  cost  of  disability:  first,  accident  pre- 
vention; second,  medical  attention  to  minimize  disability; 
third,  salvage  of  the  remaining  abilities  of  the  worker 
through  rehabilitation  for  self-support.  The  first  of  these 
has  already  received  wide  attention  from  employers  and  has 
been  encouraged  in  a  financial  way  by  casualty  insurance 
companies  and  state  funds.  The  values  of  the  other  two, 
however,  have  not  as  yet  been  appreciated.  The  energetic 
application  would  effect  a  tremendous   saving  to   industry. 

Adequate  Medical  Attention 

Many  injuries  from  which  men  would  recover  completely 
in  a  short  time  under  adequate  medical  attention  are  treated 
for  an  insufficient  time,  or  by  incompetent  physicians,  and, 
the  case  extends  over  a  long  period  or  develops  into  per- 
manent disability.  Some  states  require  the  insurance  car- 
rier to  provide  but  two  weeks  of  free  medical  attention  to 
the  injured  man.  For  the  insurance  company  to  take  ad- 
vantage of  this  limitation  is  a  short-sighted  policy  because 
for  every  dollar  saved  in  physicians'  or  hospital  fees,  the 
insurance  carrier  pays  out  ten  dollars  in  compensation;  and 
what  the  insurance  corgpany  pays  is  actually  paid  by  the 
insuring  employers  in  their  regular  premiums.  Unlimited 
adequate  medical  attention  should  be  an  axiom  of  casualty 
practice,  and  should  be  demanded  by  both  employer  and 
workman.  The  aim  should  be  to  have  the  employe  return 
to  his  job  fully  recovered,  in  the  shortest  possible  time.  It 
is  well  to  develop  a  science  of  dealing  with  cripples,  but  the 
ideal  is  to  have  fewer  cripples. 

Rehabilitation  for  Self-support 
The  third  method  of  lessening  the  cost  of  disability  is 
rehabilitation  or  re-education  for  self-support.  The  science 
of  rehabilitation  is  new,  and  practically  all  the  experience 
in  it  has  been  gained  in  the  effort  to  make  just  provision 
for  the  disabled  soldier  or  sailor.     Every  country  among  the 


recent  belligerents  today  is  operating  a  comprehensive  sys- 
tem of  re-education  for  disabled  soldiers,  and  is  placing  more 
dependence  upon  that  system  than  upon  the  pension  system. 
Paying  a  man  a  small  monthly  or  weekly  stipend  on  which 
to  live  in  idleness  is  not  a  constructive  method.  The  only 
real  compensation  for  disablement  is  restoration  of  capacity 
for  self-support.  Few  jobs  require  all  the  physical  faculties, 
and  in  the  present-day  variety  of  industrial  processes  it  is 
possible  to  find  a  job  in  which  a  man  with  a  given  type  of 
disability  can  function  with  100  per  cent  efficiency.  Some 
jobs  are  performed  standing,  some  seated,  others  require 
walking  about,  while  some  jobs  at  a  bench  working  on  small 
articles  need  but  little  strength,  and  still  others  involve 
great  physical  exertion.  There  are  jobs  that  do  not  require 
the  sense  of  hearing;  in  others,  sight  is  not  essential.  Find- 
ing the  future  work  of  the  disabled  man,  therefore,  required 
expert  and  painstaking  choice,  but  a  successful  selection  is 
possible  even  for  the  seriously  handicapped.  The  aim  is  to 
place  the  man  in  a  different  job  in  his  own  trade  or  in  one 
closely  related.  In  such  a  job,  his  past  experience  serves 
as  a  foundation.  If  this  is  impossible  he  can  be  retrained 
for  a  different  line. 

Special  School  for  the  Crippled  and  Disabled 

The  process  of  retraining  the  disabled  is  known  as  re- 
education, and  can  be  provided  best  in  a  special  school  for 
crippled  men.  The  first  school  of  this  kind  in  the  United 
States  is  the  Red  Cross  Institute  for  Crippled  and  Disabled 
Men,  established  in  New  York  City.  At  this  school,  which 
is  open  to  disabled  civilians  and  soldiers  alike,  six  trades 
are  already  being  taught:  Artificial  limb  making,  motion 
picture  operating,  oxy-acetylene  welding,  printing,  Jewelry 
work,  and  mechanical  drafting.  More  will  be  added  as  the 
demand  develops.  Graduates  are  already  giving  satisfac- 
tion, and  the  enterprise  has  passed  the  experimental  stage. 
In  the  results  attained  with  disabled  soldiers  abroad,  there 
is  overwhelming  evidence  of  the  logic  and  practicability  of 
rehabilitation. 

How  Re-education  Reduces  Cost  of  Disability 

The  cost  of  the  re-education  of  disabled  soldiers  is  being 
met  by  the  United  States  Government  and  by  the  Governments 
of  some  of  our  allies.  It  is  desirable  that  the  advantages  of 
rehabilitation  be  made  available  to  disabled  civilians  also, 
since  rehabilitation  effects  a  reduction  rather  than  an  in- 
crease in  the  cost  of  disability  to  industry  or  to  the  com- 
munity as  a  whole.  A  typical  case  will  illustrate  how  the 
saving  is  effected.  A  worker  in  Massachusetts  was  injured 
by  a  fall  while  working  Inside  a  submarine,  and  his  hand 
became  permanently  crippled.  In  due  course  his  compensa- 
tion rate  was  determined  and  he  was  referred  to  the  in- 
surance carrier  to  be  paid  $10  a  week  for  a  long  period,  with 
a  maximum  total  payment  of  $4000.  Since  the  disability 
was  manifestly  permanent,  the  insurance  company  wrote 
the  case  off  their  books  as  a  $4000  loss,  and  transferred  that 
amount  to  reserve  to  cover  the  weekly  payments.  After  the 
compensation  had  been  paid  for  nearly  a  year,  a  new  official 
of  the  company  had  his  attention  directed  to  the  man   in 
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question  and  the  latter  was  requested  to  call  at  the  office  of 
the  company,  The  official  proposed  to  the 'disabled  man 
that  he  go  to  a  school  of  reeducation  at  the  company'!  ex- 
pense, to  be  recapacltated  for  self-support.  The  man  con- 
sented and  he  was  sent  to  the  Red  Cross  Institute  In  New 
fork.  The  company  paid  him,  not  $10  a  week  as  required 
by  law,  but  $40  a  week,  $20  to  him  in  New  York  and  $20  to 
his  wife  at  home.  His  traveling  expenses  were  also  paid  by 
the  company.  In  eight  weeks  he  was  re-educated  in  oxy- 
acetylene  cutting  and  welding  and  returned  home.  He  Is 
now  making  not  only  a  satisfactory  wage  but  twice  as  much 
as  he  had  ever  earned  before  the  accident  took  place. 

In  the  whole  transaction,  everyone  interested  was  ben- 
efited. The  man  profited  in  that  his  general  living  standard 
was  raised.  The  company  paid  less  than  $500  for  his  re- 
habilitation, and  this  expense,  in  conjunction  with  the  $500 
paid  in  weekly  compensation  during  the  first  year  of  idle- 
ness, made  a  total  for  the  case  of  $1000.  The  community 
was  decidedly  the  gainer  in  that  the  man,  formerly  an  un- 
productive consumer,  became  a  useful  producer.  Society 
further  gained  in  the  elimination  of  the  disabled  man  from 
the  category  of  a  prospective  dependent. 

Need  of  Revision  in  Compensation  Laws 

A  more  intelligent  handling  of  disability  by  insurance 
carriers  will,  therefore,  reduce  their  expense,  and  will  thus 
decrease  the  cost  of  casualty  protection  to  the  employer. 
There  is  needed  also,  however,  some  revision  of  compensa- 
tion laws  so  that  there  may  be  definite  encouragement  to 
insurance  carriers  to  offer  opportunity  of  rehabilitation,  and 
to  the  disabled  men  to  take  advantage  of  it.  Practically 
every  compensation  case  that  has  come  to  the  Red  Cross 
Institute  has  come  on  the  day  disability  compensation  ex- 
pired. For  one  or  more  years  the  man  has  existed ^in  idle- 
ness, drawing  compensation  and  cultivating  habits  of  in- 
dolence. Only  when  support  was  cut  off  did  he  become  in- 
terested in  rehabilitation.  Present  compensation  legislation 
tends  to  encourage  a  man  to  remain  idle  because  his  pay- 
ments are  reduced  by  any  improvement  in  earning  capacity. 
A  revision  of  the  law  will  make  for  more  constructive 
results. 

In  short,  the  first  effort  should  be  to  prevent  injury,  the 
second  to  minimize  its  permanent  effects,  the  third — when 
disability  has  ensued — to  offset  its  economic  consequences. 
The  execution  of  this  program  is  not  only  sound,  humanita- 
rian practice — it  is  good  business  as  well. 


BRITISH  EMBARGO  ON  MACHINERY  AND 
MACHINE  TOOLS 

The  War  Trade  Board  announces,  for  the  information  of 
exporters  in  the  United  States,  that  the  following  changes 
have  been  made  in  the  import  regulations  of  Great  Britain. 
After  March  1,  1919,  the  following  classes  of  machinery  on 
which  the  British  import  prohibitions  had  been  removed, 
will  again  be  on  the  list  of  prohibited  imports  and  can  be 
imported  after  that  date  only  under  special  license: 

Machine  tools,  and  machinery  driven  by  power  and  suit- 
able for  use  in  cutting,  stamping,  or  working  metal,  includ- 
ing lathes,  grinding  machines,  milling  machines,  boring  and 
turning  mills,  drilling  machines,  forging  machines,  planers, 
punching  and  shearing  machines,  shapers,  power  presses, 
screw  machines,  cutting-off  machines,  chucking  machines, 
gear-cutting  machines,  boring  machines,  centering  machines, 
slotting  machines. 

Machinery  driven  by  power  and  suitable  for  use  in  cutting, 
working,  or  operating  on  wood,  including  sawing  machines 
of  all  descriptions,  general  joiners,  mortising,  tenoning,  and 
boring  machines,  lathes  and  rounding  machines,  box  and 
cask  making  machines,  and  all  machines  accessory  thereto, 
scraping  and  sandpapering  machines,  wheelwright  machin- 
ery, firewood  making  and  bundling  machinery,  wood,  wool 
fiber,  and  pulp  machinery,  saw  sharpening  and  setting  ma- 
chines, saw  stretchers,  and  brazing  apparatus. 

Machines  for  grinding,  planing,  or  molding  irons.  Weigh- 
ing machines,  scales,  and  balances  of  all  descriptions. 


FOREIGN  TRADE  NOTES 

The  French  Ministry  of  Industrial  Reconstruction  has  an- 
nounced that  the  control  of  the  Iron  and  Steel  Consortium 
user  Imports  has  ceased,  and  that  hereafter  applications  for 
License  to  import  iron  and  steel  should  be  addressed  directly 
to  the  Ministry  of  Reconstruction,  Raw  Materials  Section, 
Bureau  of  Importations,  Paris.  Refusal  or  approval  of  ap- 
plications for  license  will  be  given  within  a  period  of  three 
days.  It  is  understood  that  American  firms  and  other  branch 
houses  will  be  given  the  same  consideration  in  the  matter 
of  licenses  as  is  given  to  French  firms. 

Exports  to  Switzerland  and  the  Scandinavian  Countries 

The  War  Trade  Board  has  announced  that  licenses  will 
be  issued  freely  for  the  exportation  to  Switzerland  of  iron 
and  steel,  except  high-speed  steel.  It  has  also  been  an- 
nounced that  the  Allied  Governments  have  informed  the 
Governments  of  Sweden,  Norway,  and  Denmark  that  the 
commodities  permitted  to  be  imported  into  these  countries 
by  the  several  agreements  now  in  effect  have  been  materially 
increased.  With  respect  to  many  commodities,  including 
machinery,  the  limits  as  to  quantity  have  been  entirely  re- 
moved, and  these  commodities  may  now  be  licensed  freely, 
subject  only  to  the  condition  that  appropriate  import  cer- 
tificates have  been  issued.  All  exporters  whose  applications 
have  heretofore  been  refused,  or  who  have  not  filed  applica- 
tions because  of  the  lack  of  import  certificates,  are  advised 
to  communicate  with  their  customers  abroad  and  to  request 
them  to  apply  for  import  certificates. 

The  Future  Industrial  Position  of  Poland 

After  the  Peace  Conference,  Poland  will  emerge  again  as 
an  independent  state,  and  with  this  state  will  doubtless  be 
incorporated  those  portions  of  Germany  and  Austria  that 
were  taken  from  the  old  Poland  more  than  a  century  ago. 
The  natural  resources  of  the  territory  that  will  be  included 
in  the  future  Poland  are  such  as  to  insure  that  the  country 
will  play  an  important  industrial  part  as  soon  as  the  effects 
of  the  present  war  have  been  blotted  out.  A  bureau,  known 
as  the  Commercial  and  Industrial  Bureau  of  the  Poland 
National  Department,  has  been  organized  in  New  York,  hav- 
ing headquarters  at  33  W.  42nd  St.,  New  York  City,  the 
object  of  which  is  to  help  start  .commercial  relations  between 
the  United  States  and  Poland  and  to  collect  data  and  in- 
formation as  a  basis  for  the  work  of  future  official  Polish 
agencies  in  this  country.  Business  interests  desirous  of 
being  placed  in  touch  with  the  Polish  market  are  requested 
to  apply  to  this  bureau.  . 

The  new  Poland  will  have  considerable  natural  resources, 
especially  in  coal,  oil,  salt,  potassium,  iron,  zinc,  and  lead. 
The  total  production  of  coal  within  the  probable  area  of  the 
new  Poland  is  estimated  at  nearly  60,000,000  tons  annually, 
which  is  greater  than  the  coal  production  of  France  previous 
to  the  war.  The  oil  industry  numbers  1825  wells  and  em- 
ploys about  20,000  men,  with  an  output  of  about  1,200,000 
tons.  The  salt  industry  has  an  annual  output  of  about 
250,000  tons,  and  the  iron  industry  an  output  of  about  550,000 
tons.  The  zinc  production  is  estimated  at  about  750,000 
tons,  while  the  production  of  lead  amounts  to  nearly  70,000 
tons.  These  figures  indicate  in  a  general  way  the  industrial 
position  that  the  new  Poland  will  occupy. 

Future  Trade  between  Belligerent  Nations 

According  to  historical  precedent,  there  should  be  not 
only  an  early  resumption  of  trade  between  the  belligerents, 
but  also  an  increase  in  their  trade  exchanges.  This  is  merely 
a  statement  based  upon  past  experience  and  not  an  attempt 
to  forecast  definitely  conditions  of  foreign  trade  as  affected 
by  recent  hostilities.  Whereas  French  imports  from  Ger- 
many in  1869  were  $50,000,000,  in  1872,  the  year  after  the 
close  of  the  Franco-Prussian  War,  they  amounted  to  almost 
$70,000,000.  German  imports  from  France,  in  turn,  rose 
from  $60,000,000  in  1869  to  an  average  of  about  $83,000,000 
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in  the  five  years  following  that  war.  A  similar  expansion 
in  trade  between  the  United  States  and  Spain  occurred  soon 
after  the  Spanish-American  War,  and  between  Russia  and 
Japan  following  the  Russo-Japanese  War. 

This  war,  however,  has  engendered  exceptionally  bitter 
feelings,  particularly  on  the  part  of  the  Allies  against  their 
common  enemy,  and  yet  every  country  is  keenly  alive  to 
the  importance  of  foreign  trade.  It  is  a  matter  of  common 
knowledge  that  Germany,  from  the  very  beginning  of  hos- 
tilities, made  extensive  preparations  in  neutral  and  even  in 
enemy  countries,  for  the  commercial  readjustment  that  was 
bound  to  follow  the  war.  It  Is  an  open  question  whether 
boycotting  the  enemy  will  be  successful  in  preventing  the 
trade  that  past  experience  indicates  will  follow  the  war. 

German  Activities  to  Regain  World  Trade 

It  has  been  pointed  out  by  manufacturers,  especially  in 
the  hardware  lines,  that  there  is  a  great  activity  on  the 
part  of  certain  German  business  interests  to  regain  their 
pre-war  trade,  especially  in  South  America  and  Spain,  much 
of  which  trade  has  been  replaced  by  American  manufac- 
turers during  the  war  period,  or,  where  it  has  not  been  re- 
placed, will  be  likely  to  be  obtained  by  American  manu- 
facturers within  the  near  future.  Agents  of  German  bus- 
iness interests  have  made  inquiries  and  offered  to  place 
orders  with  American  manufacturers  for  practically  their 
entire  output,  in  certain  lines,  the  object  apparently  being 
to  prevent  the  American  manufacturer  from  going  direct  to 
the  foreign  customer  with  his  goods,  the  German  house, 
Instead,  taking  his  product  off  his  hands  at  the  port  of  New 
York  and  selling  it  through  its  branch  house  in  South  Amer- 
ica, Spain,  or  elsewhere.  In  a  year  or  two,  when  the  Ger- 
man industries  have  recovered,  the  idea,  of  course,  would 
be  to  supply  this  trade  with  German-made  goods,  but  until 
that  could  be  done  American  goods  would  be  substituted. 
American  manufacturers,  therefore,  should  be  warned  to 
have  no  dealings  with  any  firm  or  individual  whose  identity 
is  not  wholly  clear,  and  are  particularly  requested  to  obtain 
from  the  War  Trade  Board,  Washington,  D.  C.,  the  "Enemy 
Trading  List"  which  gives  the  names  of  all  firms  with  whom 
citizens  of  the  United  States  are  forbidden  to  deal  until 
after  peace  has  been  signed.  The  "Trading  with  the  Enemy 
Act"  is  still  in  force,  and  must  be  carefully  observed,  and 
no  American  manufacturer  should  accept  any  order  from 
neutral  countries  without  looking  into  the  "Enemy  Trading 
List"  to  see  whether  the  firm  placing  the  order  may  be  dealt 
with. 

A  Review  of  the  Machine  Tool  Industry  in  Germany 

An  interesting  analysis  of  the  machine  tool  industry  in 
Germany  has  been  made  by  Walter  Waldschmidt,  writing  in 
the  Berlin  Borsen-Courier,  as  reported  by  Vice-consul  Orsen 
N.  Nielsen,  Stockholm,  Sweden,  to  the  United  States  Bureau 
of  Foreign  and  Domestic  Commerce.  Waldschmidt  expresses 
some  anxiety  concerning  the  ability  of  Germany  to  compete 
successfully  in  the  machine  tool  field  after  the  war.  Ac- 
cording to  the  writer,  when,  in  1890,  the  rapid  industrial 
development  of  Germany  had  caused  a  heavy  demand  for 
machine  tools,  it  was  apparent  that  the  United  States  manu- 
factured the  best  machine  tools  on  the  market.  In  fact, 
American  superiority  was  then  so  great  that  he  doubted 
at  that  time  whether  Germany  could  compete  with  any  suc- 
cess, because,  to  quote  verbatim,  "machine  tools  are  one  of 
the  best,  if  not  the  best,  of  America's  products."  The  tech- 
nique of  the  industry  was  therefore  made  the  subject  of  in- 
tensive study  in  Germany.  The  aid  of  technical  schools  was 
enlisted,  and  workers  were  sometimes  trained  in  schools 
erected  by  factory  owners. 

About  one-fifth  of  the  German  manufacturers  in  this  in- 
dustry are  organized  as  corporations.  The  largest  factories 
employ  under  normal  conditions  from  2000  to  3000  work- 
men. The  Verein  Deutscher  Werkzeugmaschinenfabriken 
(Society  of  German  Machine  Tool  Manufacturers)  has  280 
members,  employing  a  total  of  80,000  to  90,000  men.     The 


financial  returns  have  not  been  large.  From  1910  to  1913, 
inclusive,  nineteen  companies  earned  between  6.2  per  cent 
and  7.7  per  cent  on  their  invested  capital. 

In  1913,  Germany's  production  of  machine  tools  was  valued 
at  300,000,000  marks  ($71,400,000).  Exports  of  machines 
and  tools  totaled  100,000,000  marks  ($23,800,000).  In  the 
same  year  Germany's  imports  were  valued  at  10,000,000 
marks  ($2,380,000),  of  which  machines  to  a  value  of  6,000,000 
marks  ($1,428,000)  came  from  the  United  States.  In  market- 
ing their  product,  German  manufacturers  found  American 
competition  chiefly  in  England  and  France.  The  strongest 
English  competition  was  encountered  in  France,  Russia,  and 
Italy.    Russia  was  Germany's  best  customer  in  1913. 


PLACING  TECHNICAL  MEN  RETURNING 
FROM  ARMY  SERVICE 

The  Professional  and  Special  Section  of  the  United  States 
Employment  Service,  a  branch  of  the  Department  of  Labor, 
having  headquarters  at  220  Fifth  Ave.,  New  York  City,  has 
been  organized  for  the  purpose  of  placing  employers  in  need 
of  engineers  or  technical  men  in  touch  with  men  of  special 
training  returning  from  Army  service.  The  organization 
announces  that  it  has  already  thousands  of  well-educated 
experienced  men  on  its  lists,  and  is  daily  placing  many  of 
these  men  in  touch  with  employers.  As  engineers,  execu- 
tives, and  other  men  of  college  training  and  practical  ex- 
perience and  training  in  business  and  in  practical  fields  are 
being  released  by  the  Army  and  Navy,  they  are  listed  by 
the  Professional  and  Special  Section,  and  employers  are  re- 
quested to  apply  to  the  headquarters  of  the  section  when  in 
need  of  men  of  this  type.  The  New  York  office' is  in  charge 
of  the  Eastern  and  Southern  Atlantic  states,  while  the 
Chicago  office,  with  headquarters  at  63  East  Adams  St.,  is 
in  charge  of  the  Middle  West  and  Western  states. 

The  United  Engineering  Societies,  composed  of  the  four 
great  engineering  associations — the  American  Society  of 
Mechanical  Engineers,  the  American  Society  of  Civil  En- 
gineers, the  American  Institute  of  Electrical  Engineers,  and 
the  American  Institute  of  Mining  Engineers — are  also  co- 
operating with  the  Professional  and  Special  Section  in  plac- 
ing men  in  the  engineering  professions.  Employers  needing 
men  for  any  kind  of  executive,  engineering,  technical,  or 
accounting  work  are  requested  to  make  their  needs  known 
either  to  the  New  York  or  to  the  Chicago  office.  The  section 
merely  places  the  employer  and  the  applicant  in  touch  with 
each  other  and  then  leaves  them  to  work  out  the  details  for 
themselves.  Often  a  number  of  applicants  with  equally  good 
qualifications  are  referred  to  the  same  employer,  in  order 
that  he  may  decide  for  himself  on  the  basis  of  his  special 
requirements.  It  is  important  that  the  employer  give  com- 
plete and  specific  details  of  the  position  to  be  filled,  together 
with  the  maximum  and  minimum  salary  he  is  willing  to 
pay.  These  details  are  regarded  as  confidential  and  are 
withheld  from  the  applicant. 


BUYING    NOW    WOULD    IMPROVE 
BUSINESS  GENERALLY 

Those  who  are  contemplating  buying  will  greatly  aid  the 
present  business  conditions  of  the  country,  and  incidentally 
their  own  business,  by  buying  now  rather  than  later.  This 
applies  not  only  to  industrial  concerns,  but  also  to  individ- 
uals. If  everyone  were  to  stop  buying  for  their  personal 
needs,  there  would  be  no  commerce  and  no  industry;  and  to 
the  extent  that  the  public  retrains  from  buying,  industry 
slackens.  Therefore,  if  the  public  generally,  as  individuals 
and  as  industrial  concerns,  resumes  buying  for  actual  present 
needs,  industry  will  move  again  at  its  normal  pace,  and  the 
sooner  that  condition  is  reached,  the  better  it  will  be  for 
everybody.  Men  will  be  saved  from  unemployment,  and  the 
unrest  that  generally  follows  unemployment  will  be  avoided. 
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The  Future  of  the  Machine  Tool  Trade 

BY  CHARLES  E.   HILDRETH 

President,    Wliitcomb-Blaisdell   Mnchine  Tool   Co.,   Worcester,   Mass. 
General   Manager,   National   Machine  Tool   Builders'   Association 


IN  Juding  future  conditions, 
it  is  sometimes  profitable  to 
consider  past  conditions  un- 
der somewhat  similar  circum- 
stances. It  is  not  possible  to 
compare  the  machine  tool  trade 
entirely  with  its  condition  in 
the  past,  because  of  the  lack  of 
reliable  statistics,  but  we  can 
base  a  prediction  as  to  future 
general  .    industrial      conditions 

upon  a  comparison  with  those  that  existed  in  the  past,  and 
these  conditions  are'  accurately  reflected  by  the  pig  iron 
trade,  which  produces  the  fundamental  and  basic  material 
in  all  the  mechanical  industries.  The  writer  prepared  a 
chart  for  the  convention  of  the  National  Machine  Tool 
Builders'  Association,  held  at  Atlantic  City,  in  1911,  which 
showed  the  condition  of  the  pig  iron  trade,  and,  consequently, 
the  general  industrial  condition  of  the  country,  since  1825, 
passing  through  several  successive  periods  of  business  pros- 
perity and  of  depression. 

Review  of  Past  Industrial  Conditions 

Going  back  as  far  as  1827,  and  following  the  curve  all  the 
way  down  to  1911,  there  has  been  a  remarkable  regularity 
in  trade  prosperity  and  trade  depression,  in  spite  of  wars, 
panics,  and  other  upheavals.  Successive  periods  of  from 
eight  to  ten  years  each,  have  been  repeated  three  times,  each 
period  showing  first  a  six-year  decline  and  a  two-year  rise; 
then  a  five-year  decline  and  a  four-year  rise;  and  finally  a 
seven-year  decline  and  a  three-year  rise.  Following  this 
curve  from  1911  to  the  present  time,  it  shows  the  end  of  the 
last  seven-year  decline,  which  was  due  to  end  in  1915  and 
to  be  followed  by  a  three-year  rise  up  to  1918.  Of  course, 
it  so  happened  that  the  great  war  coincided  with  this  natural 
wave,  and  it  Is  evident  that  the  extraordinary  volume  of 
trade  of  the  last  three  years  included  the  natural  increase 
that  was  due  for  the  period. 

It  is  curious  to  note  that,  although  the  war  started  in  the 
fall  of  1914,  and  the  war  business  immediately  began  to  fill 
the  foundries  and  machine  shops  to  their  fullest  capacity, 
the  demand  for  pig  iron  did  not  become  great  enough  to 
cause  a  rise  in  its  price  until  July,  1915.  The  reason  for  this 
may  be  attributed  to  the  fact  that,  although  the  machine 
shops  began  immediately  to  meet  an  enormous  demand, 
practically  all  the  non-essential  industries  declined  for  the 
time  being.  For  example,  the  typewriter,  the  sewing  ma- 
chine, the  cash  register,  the  calculating  machine,  and  sev- 
eral other  industries  had  a  year's  business  cancelled  over 
night  from  their  customers  over  seas,  and  it  was  not  until 
these  industries  had  readjusted  themselves  to  the  new  con- 
ditions in  about  the  middle  of  1915  that  the  great  general 
demand  of  the  country  made  itself  felt  in  advancing  the 
price  of  pig  iron,  and,  thereby  establishing  prosperous  in- 
dustrial conditions  generally. 

With  the  beginning  of  1919,  we  enter  upon  an  eight-year 
period  having  an  indicated  six-year  gradual  decline  and  a 
two-year  rise.  This  period  coincides  with  the  period  imme- 
diately after  the  Civil  War,  which  was  preceded  by  a  three- 
year  rise  from  1861  to  1864,  followed  by  a  six-year  de- 
cline from  1864  to  1870.  After  that  there  was  a  spectacular 
two-year  rise  of  great  railroad  building  until  1872.  The 
years  from  1864  to  1870  were  by  no  means  marked  by  poor 


In  view  of  the  many  varying  opinions  that  have  been 
expressed  with  regard  to  the  probable  business  con- 
ditions during  the  period  immediately  following  the 
war,  the  analysis  of  the  business  prospects  and  the 
comparison  with  past  experience  that  have  been  made 
by  Mr.  Hildreth  will  prove  of  unusual  interest 
and  value.  Mr.  Hildreth  points  out  that  the  prospec- 
tive demands  of  several  important  industries  are 
likely  to  be  so  great  that  the  country  may  look  for- 
ward to  a  good   business  for  several   years  to  come. 


business  conditions,  because,  as 
a  whole,  the  country  was  unu- 
sually prosperous  for  several 
years  after  the  war,  and  prices 
did  not  decline  and  reach  rock 
bottom  until  1870,  when  the  real 
constructive   business   began. 

The  Prospect  for  the  Immediate 
Future 

It  was  evident  that  immediate- 
ly following  the  cessation  of  hos- 
tilities there  had  to  be  a  reaction,  the  effects  of  which  we 
still  feel.  How  long  it  is  going  to  last  we  cannot  possibly 
say,  but  there  will  be  a  period  of  uncertainty  during  which 
the  world  will  await  the  settlement  of  the  peace  terms  and 
become  assured  of  the  permanency  of  peace.  After  that 
there  will  be  adjustments  to  the  new  conditions,  and  when 
this  has  taken  place,  there  will  be  a  gradual  decline  in 
business  for  six  years,  which  may  be  said  to  be  a  reasonable 
length  of  time  for  arriving  at  stable  conditions  on  which  to 
build  for  the  future.  During  this  period  of  six  years, 
however,  we  are  not  to  face  any  serious  upsetting  of  busi- 
ness. Instead,  the  same  as  during  the  years  following  the 
Civil  War,  there  is  bound  to  be  a  temarkable  amount  of 
necessary  work  to  be  done,  and  the  business  will  be  such 
that  if  we  had  not  had  the  abnormal  war  business  to  use 
as  a  standard  by  which  to  measure,  we  would  have  con- 
sidered it  a  boom  as  compared  with  the  normal  business 
that  we  had  before  the  war. 

Reasons  for  Demand  for  Machine  Tools  at  the  Present  Time 

First,  consider  the  railroads.  For  over  ten  years,  owing 
to  insufficient  rates  and  to  control  by  the  Federal  Trade 
Commission,  the  railroads  have  ceased  to  have  their  regular 
buying  periods,  at  which  times  general  business  was  always 
stimulated.  Since  the  war  began  and  the  Government  took 
over  the  railroads,  it  would  have  been  possible  for  them  to 
furnish  the  equipment  required,  providing  this  opportunity 
had  not  been  made  impossible  on  any  large  scale  because 
of  the  paramount  war  demands  and  war  prices.  Now  that 
the  war  demands  are  over,  the  buying  of  the  railroads  is 
likely  to  become  enormous. 

The  development  of  the  railroads  will  not  be  affected  by 
public  uncertainty;  nor  will  the  development  of  the  great 
shipbuilding  industry  which  is  large  and  wholly  new.  The 
extent  of  the  shipbuilding  industry  can  hardly  be  imagined 
except  by  those  who  are  thoroughly  familiar  with  it.  Speak- 
ing of  millions  of  tons  means  little  to  the  man  who  is  not 
in  the  shipbuilding  trade,  yet  we  all  realize  how  enormous 
this  industry  is,  and  how  great  it  is  bound  to  remain,  when 
we  think  of  the  millions  of  tons  that  were  lost  during  the 
war  and  that  will  have  to  be  replaced;  and  other  millions 
of  tons  must  be  added,  in  order  to  take  care  of  the  natural 
increase  of  the  world's  commerce. 

The  Future  Aircraft  Industry- 
It  may  seem,  perhaps,  that  the  aircraft  industry  is  not 
going  to  become  of  great  importance  for  many  years  in  the 
future.  Yet  those  who  still  remember  the  introduction  of 
the  telephone  may  recollect  that  it  was  considered  a  nice 
plaything,  but  it  was  not  believed  that  it  would  be  com- 
mercially useful.  The  writer's  father,  in  fact,  refused  Bell 
telephone  stock  at  ten  cents  a  share  for  that  very  reason. 
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Now  the  telephone  business  (and  all  the  Industries  tied  up 
with  it)  has  become  one  of  the  large  industries  of  the 
nation.  The  aircraft  industry  will  some  day  be  in  the  same 
class.  If  it  is  possible  to  fight  in  the  air,  how  much  easier 
it  is  to  conceive  of  flying  for  commerical  purposes.  Some 
day,  mails,  parcel  posts,  light  express,  and  thousands  of 
commodities  that  now  slow  up  the  moving  of  heavier  mate- 
rials on  our  railroads  will  be  carried  more  quickly  and  surely 
by  air  carriers. 

Motor  Trucks  andlRoad  Building- 

The  motor  truck  industry  is  still  in  its  infancy;  it  has  not 
yet  developed  into  what  it  is  likely  to  be.  We  are  not 
going  to  continue  loading  and  unloading  four  times  for 
short  hauls  when  two  are  sufficient,  especially  when  the 
elimination  of  short  hauls  by  means  of  trucks  will  greatly 
facilitate  long  hauls  by  means  of  the  railroads.  The  de- 
velopment of  the  truck  industry,  In  turn,  will  also  stimulate 
road  building,  and  the  building  of  roads  will  mean  the  de- 
velopment of  other  great  businesses. 

The  industries  mentioned  above  are  those  which  are  inde- 
pendent of  the  general  uncertainty  and  which  must  develop 
because  of  public  necessity  compelling  almost  immediate 
attention  as  soon  as  present  war  conditions  are  out  of  the 
way.  The  machine  tool  business  is  always  a  reflection  of  the 
general  business.  Pig  iron  is  the  basis  of  every  industry  and 
the  foundry  is  the  fabricator  of  every  tool  used  in  all  in- 
dustries. 

The  Demand  from  Abroad 

There  is  no  doubt  that  there  will  be  a  considerable  demand 
for  machine  tools  from  Belgium  and  France.  It  wilt  take  a 
great  deal  of  both  machine  tools  and  other  machinery  und 
supplies  to  put  these  countries  in  a  position  where  they  can 
build  and  produce  for  themselves.  There  is  little  or  no 
machinery  at  all  left  in  all  of  Belgium,  and  northern  France 
is  in  the  same  position.  While  there  may  be  statesmen 
abroad  who  believe  that  their  nations  ought  to  produce  for 
themselves  all  the  machinery  that  they  require  within  the 
next  two  or  three  years,  every  man  acquainted  with  Indus- 
trial conditions  knows  that  this  is  absolutely  impossible, 
and  that  for  some  years  to  come  they  must  be  heavy  buyers 
if  they  wish  to  quickly  regain  their  industrial  position. 

Importance  of  Publfc£Policy 

Now,  how  can  we  develop  our  legitimate  industries,  ex- 
tend the  market  for  our  products,  and  keep  our  transporta- 
tion system  and  our  new  merchant  marine  busy?  We  must 
see  to  it  that  our  laws  are  so  framed  along  the  lines  of  the 
recent  Webb  Bill,  that  they  facilitate  legitimate  combinations 
for  developing  foreign  trade.  Other  nations  are  taking  steps 
to  assist  their  industries  to  secure  markets  abroad,  and 
similar  steps  must  be  taken  by  our  Government. 

We  have  also  the  great  task  before  us  of  assimilating  the 
warring  ideas  of  labor  and  capital,  but  if  we  have  defeated 
civilization's  mightiest  enemy,  we  will  not  fail  to  establish 
peace  within  our  own  borders.  The  best  elements  of  labor 
and  the  best  elements  of  capital  are  nearer  together  now 
than  they  have  been  since  the  days  of  small  business,  when 
the  employer  was,  in  a  sense,  the  big  brother  of  his  employes. 
For  this  and  other  reasons,  there  is  no  serious  cause  for 
apprehension. 


MOTOR  TRUCK  TRANSPORTATION 

In  a  recent  number,  the  Scientific  American  calls  atten- 
tion to  the  saving  of  time  and  expense  in  handling  goods, 
which  results  from  the  employment  of  motor  truck  trans- 
portation, as  compared  with  the  practice  of  shipping  goods 
by  rail.  The  motor  truck  picks  up  a  load  at  the  door  of  the 
producer  and  delivers  it  directly  at  the  door  of  the  con- 
sumer; consequently  the  goods  have  to  be  handled  but  twice 
instead  of  four  or  more  times,  as  is  the  case  when  a  ship- 
ment is  made  by  rail. 


PROCESS  OF  CASTING  FORMED  CUTTING 
TOOLS 

The  Davidson  process  of  casting  formed  tools  was  the 
subject  of  an  interesting  paper  presented  by  J.  E.  Johnson, 
Jr.,  before  the  American  Institute  of  Mining  Engineers.  By 
this  process,  such  tools  as  high-speed  steel  milling  cutters, 
reamers,  countersinks,  etc.,  are  cast,  the  molten  steel  being 
poured  into  suitable  molds  so  that  the  cutting  teeth  are 
formed  by  the  mold  and  the  expensive  rough-machining  op- 
erations are  avoided.  The  teeth  of  these  cast  cutters  are 
finished  simply  by  grinding.  After  the  cutters  are  taken 
from  the  mold  they  are  annealed,  and  then  any  machining 
operations  that  may  be  necessary  are  performed.  The  tools 
are  next  hardened  and  ground.  In  the  paper  referred  to, 
mention  was  made  of  three  difficulties  that  are  encountered 
when  an  attempt  is  made  to  cast  high-speed  steel  cutters,  if 
ordinary  steel  melting  practice  is  adopted.  The  first  dif- 
ficulty is  that  of  "killing"  the  steel  to  the  point  where  cast- 
ings can  be  made  that  are  free  from  blow-holes.  The  second 
difficulty  is  that  of  producing  a  metal  fluid  enough  to  flow 
into  the  small  parts  of  the  mold  and  form  sharp,  clean-cut 
castings.  The  third  difficulty  mentioned  is  that  of  obtain- 
ing a  satisfactory  physical  structure.  The  success  of  the 
Davidson  process  is  said  to  be  based  largely  upon  the  secret 
method  of  killing  the  steel,  and  the  method  of  heat-treat- 
ment. The  notable  features  resulting  from  the  process  are 
freedom  from  blow-holes,  fluidity  of  the  metal  sufficient  for 
obtaining  excellent  castings,  even  of  small  cutters,  and  ab- 
sence of  coarse  crystallization  in  the  casting. 

Many  tests  have  been  made  of  these  cast  tools,  which  are 
the  product  of  the  Davidson  Tool  Mfg.  Corporation,  118 
Maiden  Lane,  New  York  City,  and  it  is  claimed  that  these 
tests  show  that  the  cast  tools  are  highly  satisfactory. 

*  *     * 

MEETING  OF  THE  GEAR  ASSOCIATION 
STANDARDIZATION  COMMITTEE 

The  Standardization  Committee  of  the  American  Gear 
Manufacturers  Association  met  at  Hotel  Statler,  Buffalo,  N. 
Y.,  February  10  and  11.  Twenty-five  members  of  the  various 
standardization  committees  were  present,  every  committee 
having  representatives  in  attendance.  A  well-defined  pro- 
gram was  laid  out  for  future  activities,  and  all  phases  of 
the  subject  of  gear  standardization  were  discussed,  it  being 
apparent  that  much  thought  had  been  given  to  the  subject. 
All  committees  were  urged  to  seek  the  cooperation  of  other 
organizations  interested  in  the  standardization  of  gears, 
which  is  one  of  the  most  important  subjects  that  the  auto- 
motive industries  will  consider  during  the  reconstruction 
period.  The  undertaking  requires  the  serious  cooperation 
of  every  gear  manufacturer  in  the  country.  It  is  probable 
that  a  great  advance  toward  the  standardization  of  some 
classes  and  types  of  gearing  will  be  made  by  the  time  of  the 
annual  meeting  of  the  American  Gear  Manufacturers  Asso- 
ciation which  will  be  held  some  time  in  April,  probably  in 
Cleveland. 

•  *     • 

ANNUAL  MEETING  OF  THE  SOCIETY  OF 
AUTOMOTIVE  ENGINEERS 
At  the  annual  meeting  of  the  Society  of  Automotive  En- 
gineers, held  at  the  Engineering  Societies*  Bldg.,  February 
4-6,  a  number  of  Interesting  papers  relating  both  to  the 
developments  of  the  automobile,  truck,  and  aeronautic  in- 
dustries during  the  war  and  to  the  future  of  these  industries 
were  read.  Attention  was  given  to  such  varied  subjects  as 
tanks  used  in  warfare,  farm  tractors,  gasoline  marine  en- 
gines, trucks,  fuels  for  internal  combustion  engines,  and 
engine  design  in  relation  to  both  automobiles  and  aircraft. 
A  great  number  of  the  most  prominent  men  in  the  auto- 
motive field  were  present  at  the  meeting,  which  was  held 
simultaneously  with  an  exhibition  of  automobiles  arranged 
by  the  automobile  dealers  of  New  York  City. 
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American  Machine  Tools  in  France 


THE  American  machine  tool  trade  with  France  has  been 
curtailed  considerably  by  the  attitude  of  the  French 
Government   toward   the  importation  of  foreign-made 

machine  tools.  French  dealers  who  have  requested  permission 
to  Import  American  machine  tools  have  had  the  size  of  their 
orders  materially  reduced  and  have  not  been  permitted  to 
order  any  machines  to  be  carried  in  stock.  This  places  them, 
as  well  as  the  French  industries  that  require  machine  tools, 
at  a  disadvantage,  and  prevents  the  rapid  readjustment  of 
the  country  to  prosperous  peace  conditions. 

Present  Requirements  for  Machine  Tools  in  Prance 

In  the  February  number  of  Machinery,  page  559,  a  review 
was  given  of  the  amount  of  machine  tools  needed  in  France 
during  the  years  1919  and  1920.  The  total  amount  of  ma- 
chine tools  needed*,  according  to  the  estimate  there  given, 
was  valued  at  from  $35,000,000  to  $40,000,000  a  year,  of  which 
from  $20,000,000  to  $25,000,000  worth  a  year  would  have  to 
be  imported  from  abroad.  Another  estimate  that  has  been 
made  by  the  French  Government,  in  conjunction  with  ma- 
chine tool  dealers  and  builders  in  France,  places  the  value 
of  the  machine  tools  that  will  be  needed  in  France  in  1919, 
for  re-equipping  the  machine  shops  in  the  devastated  re- 
gions and  for  taking  care  of  the  transformation  of  French 
factories  from  war  to  peace  conditions,  at  $40,000,000.  It  is 
estimated  that  this  requirement  will  be  met  partly  by  ac- 
quiring the  American  machine  tools  imported  into  France 
by  the  United  States  Government,  which  it  is  understood 
will  be  divided  between  Belgium  and  France.  It  is  esti- 
mated that,  of  these  machines,  about  $4,000,000  worth  will 
be  available  for  France.  It  is  further  estimated  that  the 
machine  tool  building  industries  in  France  are  capable  of 
producing  machine  tools  to  a  value  of  $8,000,000.  In  addi- 
tion, there  are  a  number  of  machine  tools,  more  or  less 
used,  that  were  employed  in  the  ammunition  and  ordnance 
factories  during  the  war,  of  which  a  great  number  may  be 
used  for  peace  industries.  The  value  of  these  machines  it  is 
difficult  to  estimate,  but  possibly  it  would  run  up  to  from 
$10,000,000  to  $15,000,000.  This  estimate  still  leaves  from 
$13,000,000  to  $18,000,000  worth  of  machine  tools  that  must 
be  imported  during  1919. 

French  Official  Opinion  Overestimates  Prance's  Productive 
Capacity  for  Machine  Tools 

It  is  stated  that  the  French  Government  takes  the  posi- 
tion that  as  France  has  accomplished  some  wonderful  feats 
in  manufacturing  during  the  war,  French  manufacturers 
would  be  able  to  supply  practically  all  the  machine  tools 
needed  in  the  country  during  the  period  of  reconstruction. 
It  has  been  authoritatively  stated  that,  if  the  French  manu- 
facturers estimate  that  they  can  produce  $8,000,000  worth  of 
machine  tools  in  1919,  they  probably  could,  by  the  same 
efforts  as  they  exhibited  during  the  war  period — which  efforts 
are  still  necessary  in  order  to  quickly  rehabilitate  a  country 
that  has  suffered  so  much — manufacture  machine  tools  to  a 
value  of  from  $20,000,000  to  $25,000,000  in  a  year.  That  this 
belief  is  erroneous,  however,  American  machine  tool  builders 
and  others  familiar  with  the  machine  tool  industry  will 
readily  acknowledge. 

Reasons  "Why  France  Cannot  Supply  All  the  Machine  Tools 
Required  at  Once 

It  is  true  that  during  the  war  the  French  manufacturers 
have  given  proof  of  remarkable  enterprise,  ingenuity,  and 
ability.  Nevertheless,  if  they  believe  that  they  can  at  once 
turn  their  factories  into  great  machine  tool  producing 
plants  that  will  turn  out  machines  that  can  compete  in 
quality   with   the   best   grade   of   American-made   machines, 


they  do  not  fully  understand  the  problem  that  they  are 
undertaking  to  solve.  Machine  tools  cannot  be  manufac- 
tured with  the  precision,  accuracy,  and  care  required  by  an 
organization  that  has  sprung  into  being  over  night.  Even 
if  we  disregard  the  time  required  for  working  out  satis- 
factory designs,  making  patterns,  and  organizing  for  pro- 
duction, long  and  careful  study  must  be  given  to  the  design 
and  making  of  jigs,  fixtures,  and  other  equipment,  and 
considerable  experience  is  required  in  obtaining  the  precision 
and  adjustments  without  which  machine  tools  are  next  to 
worthless  for  high-class  manufacturing  purposes. 

American  machine  tool  manufacturers  know  how  it  has 
required,  in  many  cases,  not  one  or  two  years,  but  a  great 
many  years  to  develop  a  single  satisfactory  design,  and  as 
many  years  to  produce  an  organization  that  would  properly 
translate  the  design,  so  to  speak,  into  a  perfect  mechanism 
of  iron  and  steel.  A  great  many  concerns  in  this  country 
who  have  undertaken  to  build  machine  tools  and  to  compete 
with  established  firms  without  having  the  required  expe- 
rience and  knowledge  of  the  business,  have  failed.  If 
French  manufacturers — lacking  this  experience  and  knowl- 
edge— attempt  at  once  to  enter  into  machine  tool  building 
on  a  large  scale  they  will  not  be  able  to  obtain  the  results 
which  will  be  necessary  to  quickly  place  France  again  in 
the  economic  position  to  which  she  is  entitled  because  of 
the  great  sacrifices  that  she  has  made  during  the  war. 

It  would,  therefore,  seem  a  great  mistake,  should  the 
French  Government  continue  to  insist  that  the  required 
amount  of  machine  tools  can  be  manufactured  within  the 
French  borders.  Some  day,  doubtless,  France  will  be  able 
to  supply  her  own  machine  tool  market,  but  that  day  has 
not  yet  arrived,  and  meanwhile  any  effort  to  restrict  the 
importation  of  machine  tools  into  France  merely  delays 
the  reconstruction  work  so  necessary  for  a  nation  that  has 
suffered  and  lost  so  much. 

Some  Machine  Tools  that  France  Would-  Have  Great 
Difficulty  in  Producing 

Among  the  machine  tools  that  France  could  not  produce 
at  all,  or  at  least  could  not  produce  economically,  are  those 
which  are  used  in  small  quantities  in  France  and  which 
cannot  be  built  to  advantage  except  by  manufacturers  who 
depend  on  the  whole  world  as  a  market  for  their  products. 
In  this  class  are  such  machines  as  are  not  considered 
standard  machine  tools,  but  which  are  rather  special  in 
their  nature,  and  closely  allied  with  this  group  are  the 
various  kinds  of  automatic  machines  which  can  be  built 
advantageously  only  when  produced  in  great  quantities.  As 
another  example  may  be  mentioned  milling  machines.  .While 
the  French  Government  hopes  that  two  of  the  large  well- 
known  French  makers  would  be  able  to  supply  the  total 
requirements  of  France  for  milling  machines  during  1919, 
it  has  been  pointed  out  that,  although  these  firms  have  a 
good  reputation  as  machine  tool  builders,  they  certainly 
could  not  attempt  to  produce  machines  of  the  same  pre- 
cision, capacity,  and  quality  as  the  well-known  makers  of 
milling  machines  in  the  United  States,  who  have  devoted 
many  years  to  obtaining  their  present  experience  and  ability 
in  both  designing  and  building  machines  of  this  type.  A 
similar  comparison  could  be  made  with  regard  to  at  least 
half  a  dozen  different  standard  machine  tools  manufactured 
in  the  United  States,  but  the  examples  given  will  suffice. 

Probable  Result  of  Present  French  Policy 

It  is  quite  evident  that,  if  the  French  Government  con- 
tinues to  pursue  the  policy  of  refusing  importation  licenses 
for    American    machine    tools    or    reducing    the    number    of 
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licenses  to  a  minimum  on  the  principle  that  France  can 
supply  her  own  needs  for  machines  of  this  kind,  a  great 
mistake  will  be  made,  and  the  welfare  of  France  will  not 
be  well  served,  although  the  intentions  may  be  of  the  best. 
Instead  of  placing  up-to-date  machine  tools  in  the  French 
shops  at  once,  making  it  possible  for  the  French  manu- 
facturers of  numerous  articles,  devices,  and  machines  to  go 
to  work  immediately  in  an  efficient  manner  manufacturing 
thousands  of  different  articles  that  are  needed  in  France, 
it  would  take  two  or  three  years,  or  more,  before  the  French 
machine  shops  and  factories  would  be  properly  equipped  so 
as  to  be  able  to  produce  with  the  highest  degree  of  efficiency. 
It  is  easily  understood  that  the  French  Government  aims  to 
reduce  all  imports  as  much  as  possible,  because  of  the  enor- 
mous debt  under  which  France  labors,  but  it  may  be  said, 
without  hesitation,  that  the  step  taken  to  reduce  machine 
tool  imports  is  an  erroneous  one. 

The  Policy  Urged  by  Those  Who  Thoroughly  Understand 
French  Conditions 

If  France  is  to  quickly  repay  her  debt,  the  most  important 
thing  is  that  the  industries  of  the  nation  be  made  just  as 
efficient  as  possible  within  the  shortest  possible  time,  and 
this  can  be  done  only  by  placing  in  the  shops  and  factories 
the  best  kinds  of  machine  tools  at  once.  In  order  to  do 
that,  the  doors  must  be  opened  and  manufacturers  must  be 
permitted  to  buy  the  foreign-made  machine  tools  that  they 
require.  Naturally,  the  bulk  of  these  machine  tools  would 
have  to  come  from  America. 

If  this  policy  were  pursued,  it  is  reasonably  certain  that 
even  a  larger  amount  of  American  machine  tools  than  es^. 
mated  would  pass  into  France.  In  fact,  responsible  dealers 
believe  that  France  could  advantageously  absorb  as  much 
as  $30,000,000  worth  of  machine  tools  and  $10,000,000  worth 
of  small  tools  within  a  very  short  period  of  time.  At  present, 
however,  neither  machine  tools  nor  small  tools  can  enter 
France  without  a  special  import  license,  and  thus  far  all 
applications  for  import  licenses  for  stock  orders  have  been 
refused,  which  means  that  when  a  French  manufacturer 
places  an  order  with  a  French  dealer  he  must  wait  until 
the  license  has  been  allowed,  the  machines  ordered  in  the 
United  States,  and  shipped  to  France.  The  delay  and  the 
economic  loss  to  France  from  such  a  procedure  is  evident, 
and  it  is  only  in  the  interest  of  France  to  say  that  it  is  to 
be  hoped  this  policy  will  soon  be  changed. 
*     *     * 

CONFERENCE   ON   AMERICANIZATION  IN 
THE  INDUSTRIES 

The  recent  meeting  of  the  Inter-Racial  Council  in  New 
York  was  typical  of  America,  in  that  it  included,  in  addition 
to  men  of  distinction  in  finance,  industry,  and  commerce, 
also  leaders  of  organized  labor  and  men  eminent  in  science, 
education,  and  politics,  while  the  foreign-born  living  in  the 
United  States  had  spokesmen  of  their  own  nationality  to 
voice  their  views  and  to  express  their  aspirations.  The 
necessity  for  such  a  council  was  made  apparent  by  the 
rumors  concerning  discontent  among  the  foreign-born  people 
in  the  United  States.  It  has  been  estimated  that  a  million 
of  these  men  and  women  will  leave  America  at  the  first 
opportunity.  Why  such  a  desire  should  exist  among  them  is 
answered  by  the  statement  that  the  development  of  new 
republics  in  Europe  has  unsettled  the  belief  that  America 
is  the  "land  of  promise,"  and  that  millions  of  immigrants 
feel  renewed  interest  in  their  former  homes  and  indifference 
toward  this  country.  It  is  also  stated  that  a  great  deal  of 
the  savings  of  these  people  goes  back  to  Europe  and  that 
little  is  done  to  check  this  drain  upon  our  resources.  The 
questions  naturally  arise:  To  what  extent  are  these  state- 
ments correct?  What  effect  will  all  this  have  upon  American 
industry?  What  are  American  business  men  going  to  do 
about  it? 

Questions  such  as  these  are  of  vital  importance  to  leaders 
of  American  commerce  and  industry.     They  are  of  interest 


to  everyone,  but  arc  of  supreme  importance  to  the  employer 
of  labor.  If  this  country  is  to  pass  through  a  sane  recon- 
struction period,  without  violence,  anarchy,  or  civil  strife, 
it  will  be  necessary  for  us  to  understand  fully  facts  like  the 
following,  and  then  to  act  upon  them  with  intelligence  and 
justice.  In  America  we  have  33,000,000  foreign-born  or  of 
foreign  parentage.  We  have  thirty-six  races,  speaking  as 
many  languages.  Many  of  them  are  hostile  to  each  other 
and  indifferent  to  America.  When  the  war  began,  it  was 
discovered  that  3,000,000  persons  here  did  not  speak  our 
language  and  6,000,000  were  without  American  contacts, 
or  quite  out  of  touch  with  the  land  in  which  they  live.  Th^re 
are  1146  foreign  language  papers,  300  racial  organizations 
of  national  scope  and  23,000  local  organizations.  We  have 
foreign  colonies  in  our  cities  and  industrial  towns.  A 
general  policy  of  indifference  or  worse  exists  toward  the 
average  foreign  laborer,  leaving  him  to  the  mercy  of  slum 
landlords,  labor  exploiters  and  swindlers  of  all  sorts.  Such 
are  the  facts.  , 

In  the  new  period  into  which  we  are  entering,  we  must 
harmonize  all  these  elements,  if  our  nation  is  to  hold 
together.  Our  problems  are  henceforth  inter-racial,  and  the 
business  man  should  enlarge  his  horizon  accordingly.  The 
Inter-Racial  Council  is  the  beginning  of  this  new  move- 
ment.    Its  program  is  clear-cut  and  practical: 

First,  the  immigrant  is  ■  to  have  every  inducement  to 
acquire  the  English  language  and  learn  what  America  stands 
for;  to  learn  its  ideals,  its  form  of  government,  and  its 
customs.  Only  by  such  elementary  education  in  American- 
ism, can  the  foreign-born  become  one  of  us. 

Second,  the  immigrant  is  to  receive  the  same  fair  treat- 
ment by  employers  as  is  accorded  the  native-born  worker 
able  to  protect  himself.  Not  exploitation  of  immigrant 
labor,  but  friendly  cooperation  must  be  the  future  course, 
and  the  foreign-born  must  have  this  policy  made  evident 
both  by  words  and  deeds.  The  suppression  of  racial  customs 
or  language  is  not  contemplated,  for  the  foreigner  brings  us 
much  that  is  desirable  in  the  culture  of  the  Old  World. 

Third,  harmonious  relations  are  to  be  promoted  between 
the  various  racial  groups  in  America,  so  that  the  foreign 
groups  here  may  establish  friendly  contacts  with  each  other 
as  well  as  with  native  Americans. 

It  is  proposed  that  the  United  States  Government  shall 
take  a  hand  in  this  work,  under  the  direction  of  the  Secre- 
tary of  the  Interior,  Franklin  K.  Lane.  In  a  bill  presented 
to  Congress  this  session,  the  education  of  native  illiterates, 
and  of  persons  unable  to  understand  the  English  language 
of  foreign  birth  is  proposed,  and  an  annual  appropriation 
of  $12,500,000  is  asked  for,  to  carry  on  this  important  work. 
Such  legislation  is  in  direct  accordance  with  the  aims  of  the 
Inter-Racial  Council. 


GOVERNMENT,  IN  CONTROL  OF  RAIL- 
ROADS, SHOULD  BEGIN  TO  BUY 

If  railway  purchases  were  resumed,  a  great  step  would  be 
taken  toward  solving  many  of  the  industrial  problems  that 
now  face  the  industries.  The  deferment  of  railway  pur- 
chases is  impeding,  and  is  going  to  impede,  the  process  of 
readjustment  to  peace  conditions  in  a  greater  degree  than 
any  other  one  cause.  The  Government's  policy  of  deferring 
purchases  for  the  railroads  at  this  time  sets  an  example 
which,  if  followed  by  other  industries,  tends  to  demoralize 
business,  shatter  organizations,  and  throw  thousands  of  men 
out  of  employment.  Inasmuch  as  the  railroads  are  sadly  in 
need  of  equipment  of  all  kinds — rolling  stock  as  well  as 
shop  equipment — it  is  difficult  to  understand  why  steps  are 
not  taken  immediately  to  place  the  railroads  in  a  first-class 
condition,  now  that  the  war  is  over  and  the  industries  of 
the  country  are  in  a  position  to  meet  the  requirements  and 
the  demands  of  railroad  buying.  With  the  railroads  again 
in  the  market,  there  would  be  a  revival  of  industry  that 
would  preclude  any  fear  of  decline  in  business. 
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Disposal  of  Government-owned  Machine  Tools 

BY   A.   E.   NKWTON 
Vice-president  snd  General  Manager,   Reed-PrentLee  Co.,  Worcester,  Muss. 

President,  National  Machine  Tool  Builders'  Association 


OF  the  many  important 
quest  ions  now  con- 
fronting the  manufac- 
turers of  machine  tools  in 
the  United  States,  there  is 
no  question  that  is  of  greater 
importance  or  that  has  more 
far  reaching  consequences 
than  fchat  of  the  disposal  of 


The  problems  that  affect  the  machine  tool  industry  do  not 
concern  this  industry  alone,  but  are  of  importance  to  all 
the  machine  building  and  mechanical  industries  of  the  na- 
tion, because  of  the  basic  and  fundamental  character  of 
the  machine  tool  business.  The  satisfactory  solution  of 
the  most  important  problem  now  facing  machine  tool 
builders,  therefore,  is  of  interest  to  all;  and  the  solution 
advocated  by  Mr.  Newton  is  one  which  would  greatly  aid 
all   other  machine   industries   in   their  future   development. 


are  created  that  can  be  filled 
only  from  the  mechanical  and 
machine-building  industries 
and  by  the  training  of  men  to 
enter  these  industries  as  ef- 
ficient workers.  An  example 
of  the  growing  demand  for 
machinery  may  be  seen  in  the 
extensive   use   of   mechanical 


the  large  quantity  of  machine 

tools  owned  by  the  United  States  Government  and  released 
through  the  cessation  of  hostilities.  On  the  manner  in  which 
these  machine  tools  are  disposed  of  by  the  War  Department 
will  depend  largely  the  immediate  future  of  the  machine 
tool  industry  in  the  United  States,  and  also  in  a  wider 
sense  the  prosperity  and  welfare  of  the  machine  building 
industries  and  the  mechanical  industries  in  general.  Why 
this  is  so  will  be  made  clear  by  considering  a  few  funda- 
mental facts  in  connection  with  the  machine  tool  industry. 

The  Machine  Tool  Industry  is  the  Fundamental 
Mechanical  Industry 

It  is  a  well-known  fact,  often  stated  during  the  war,  and 
definitely  proved  by  the  experiences  in  the  manufacture  of 
war  materials,  that  the  machine  tool  industry  is  the  funda- 
mental industry  in  the  manufacture  of  everything  that  is 
made  from  metals.  This  is  true  not  only  from  the  point  of 
view  that  machine  tools  are  used  in  the  manufacture  of  all 
articles,  devices,  and  machines  that  are  made  from  iron  or 
steel  or  other  metals,  but  it  is  also  true  in  the  sense  that  the 
machine  tool  industry  has  been  the  educational  industry 
from  which  many  of  the  leading  mechanics  in  the  other 
machine  building  industries  have  sprung.  The  machine  tool 
manufacturer  has  provided  not  only  the  means  whereby  the 
great  machine  building  industries  of  the  nation  have  been 
built  up,  but  in  many  instances  he  has  also  provided  the  pro- 
cesses and  methods  used  in  other  plants  than  his  own,  and 
has  educated  and  trained  the  mechanics  that  have  become 
the  foremen  and  superintendents  in  other  machine-building 
plants.  To  cripple  this  great  industry  by  disposing  of  the 
large  quantity  of  machine  tools  that  is  now  in  the  hands  of 
the  Government  in  such  a  manner  that  the  industry  would 
suffer  a  serious  set-back  for  years  to  come  would  be  ex- 
tremely harmful,  therefore,  to  all  industries  and  to  the 
general  prosperity  of  the  whole  nation.  A  method  of  dis- 
posing of  this  large  quantity  of  machines  so  that  they  are 
removed  from  competition  with  the  builders  of  machine  tools 
and  at  the  same  time  serve  a"  useful  purpose  in  the  building 
up  of  the  future  industries  of  the  country  is  to  be  welcomed. 

Equipping:  the  Trade  Schools  with  Modern  Machine  Tools 
is  the  Best  Solution  of  the  Problem 

The  idea  embodied  in  the  bill  introduced  in  Congress  by 
Representative  Charles  Pope  Caldwell  of  New  York  to  pro- 
vide for  further  educational  facilities  along  mechanical  lines 
in  the  trade  and  technical  schools  of  the  country  by  making 
use  of  the  government-owned  machine  tools  for  this  purpose 
is  therefore  of  the  greatest  importance.  The  value  of  dis- 
tributing modern  machine  tools  to  the  schools  that  educate 
our  future  mechanical  men  cannot  be  overestimated.  There 
is  a  constantly  growing  demand  for  mechanics;  a  demand 
which  annually  grows  greater.  We  live  in  a  mechanical  age 
and  the  further   our  civilization   develops,   the  more  needs 


devices  in  the  routine  work 
of  our  homes,  and  in  the  increasing  use  of  machinery  on  the 
farms.  Electrical  and  mechanical  devices  of  all  kinds  are 
now  used  in  housekeeping,  home-making,  farming  and,  prac- 
tically speaking,  in  all  forms  of  useful  activity.  The  manu- 
facture of  all  this  vast  amount  of  machinery  will  constantly 
call  for  more  trained  men,  and  to  properly  train  men,  trade 
and  technical  schools  are  necessary. 

Modern  Equipment  Needed  in  Trade  Schools 

One  of  the  drawbacks  of  the  technical  and  trade  schools  in 
the  past  has  been  that  they  have  not  been  equipped  with 
modern  machine  tools.  An  unusual  opportunity,  therefore, 
now  presents  itself  to  give  to  these  schools  additional  up-to- 
date  equipment.  The  bill  to  lend  to  the  trade  schools  the 
machine  tools  now  in  the  hands  of  the  Government  with  the 
understanding  that  if  the  Government  ever  needs  these 
machines  again  they  can  be  requisitioned,  should  meet  with 
the  approval  both  of  the  machine  tool  builders  and  of  the 
public  in  general;  and  in  addition,  it  solves  the  immediate 
problem  of  the  machine  tool  builders,  removing  from  the 
open  market  at  this  time  the  large  surplus  of  machine  tools. 

It  is  evident  that  there  are  some  classes  of  machine  tools 
in  the  hands  of  the  Government  that  would  npt  be  suitable 
for  the  trade  schools,  especially  large  and  special  machinery 
intended  particularly  for  the  manufacture  of  heavy  ordnance. 
These  machines  could  well  be  turned  over  to  the  arsenals 
and  navy  yards,  in  many  of  which  much  of  the  equipment  is 
old-fashioned  and  inefficient.  In  this  way  all  the  machinery 
that  the  Government  has  would  be  turned  into  purposes  for 
which  it  is  required  and,  in  as  far  as  the  trade  schools  are 
concerned,  to  a  purpose  which  would  be  of  inestimable  value 
to  the  country  at  large  for  many  years  to  come. 

Government  Inventory  of  Machine  Tools 

The  office  of  Director  of  Sales  is  planning  to  complete  as 
soon  as  possible  its  inventory  of  the  machine  tools  owned 
by  the  War  Department  so  as  to  give  the  manufacturers  an 
idea  of  the  actual  number  of  machine  tools  of  each  kind  and 
class  available.  Without  this  inventory  completed  in  every 
detail,  it  is,  of  course,  impossible  for  the  machine  tool  manu- 
facturers to  decide  upon  just  what  they  could  do  with  regard 
to  disposing  of  the  government-owned  machine  tools  in  con- 
junction with  their  own  product,  which  is  another  propo- 
sition that  has  been  made,  but  which  is  not  as  satisfactory 
by  far  as  that  of  equipping  trade  and  technical  schools. 


The  National  Foreign  Trade  Council  will  hold  its  sixth 
convention  at  the  Congress  Hotel,  Chicago,  April  24-26.  The 
chairman  of  the  council  is  James  A.  Farrell,  president  of 
the  United  States  Steel  Corporation.  The  main  topic  of  the 
convention  will  be  "Foreign  Trade  as  a  Factor  in  Stabilizing 
American  Industry." 


NEW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD   OF   NEW   AMERICAN    METAL- WORKING    MACHINERY 
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Bliss   Flat   Edge  Trimmer.     E.   W.    I'.lias  Co.,    Brooklyn,   N.   Y. .   657 

Blanchard  No.  10  Surface  Grinding  Machine.  Blanchard 
Machine  Co.,   64  State  St.,   Cambridge,   Mass 659 

Graduated     Precision     Grinding     Attachment.       Precision     & 

Thread   Grinder   Mfg.  Co.,  1932  Arch  St.,  Philadelphia,  I'a.  .  .    G60 

Barnes  Slldlng-head  Gang  Drilling  Machine.  Barnes  Drill 
Co.,    814    Chestnut    St.,    Rockford,    111 660 

Fulflo  Centrifugal   Pumps.    Fulflo  I'ump  Co.,  Blanchester,  O...   661 

Heyen     Machine    for     Corrugating     Galvanized     Iron     Barrels. 

D.  &  O.  G.  Heyen,  8  Arlington  Ave.,  Brooklyn,  N.  Y r>r>l 

Fischer  Oil-grooving  Wlachine.  Fischer  Machine  Co.,  Phila- 
delphia,  Pa 662 

"Avey"  Radial  Drilling  Machine.  Cincinnati  Pulley  Machin- 
ery   Co.,    Cincinnati,    Ohio 663 

Jahant    Swivel    Vise.      Jahant    Foundry    &    Heating    Co.,    148 

Steiner  Ave.,   Akron,   Ohio 663 

Queen  City  Shaper  Countershaft.  Queen  City  Machine  Tool 
Co.,    Cincinnati,    Ohio 663 

Fortney  "Mini"  Plug  Gages.  Fortney  Mfg.  Co.,  120  Malone 
Ave.,    Belleville,    N.    J 663 

Westlnghouse  Polishing  and  Grinding   Motors.     Westinghouse 

Electric  &  Mfg.  Co.,  East  Pittsburg,  Pa 664 

Perfection   Relieving  Attachment.    Perfection  Machine  Works, 

Inc.,   16-18  Norris  Ave.,   Buffalo,   N.  Y 664 

Coates    Portable    Die-sinking    Machine.      Coates   Clipper    Mfg. 

Co.,    Worcester,    Mass 664 

Electric  Brazing  Machine.  Electric  Brazing  &  Welding  Ma- 
chine Co.,  Inc.,  30  Church  St.,  New  York  City 665 

Wagenhorst    Electric    Blueprinter.      J.    H.    Wagenhorst   &   Co., 

Youngstown,    Ohio    665 

Hartog  Piston  Chuck.     S.  D.  Hartog  Mfg.  Co.,  St.  Louis,  Mo..   666 


Indicating   Calipers.     Indicating  Calipers  Co.,   506   E.   19th  St., 

Xew    York    City 606 

Kent  Bar  Stock  Racks.     Kent  Machine  Co.,  Kent,  Ohio 667 

Modern    Die-sinking    Machine.      Modern    Mfg.    Co.,    75    Third 

St.,     Bridgeport,     Conn 667 

Lenox   Metal-Cutting    Band   Saw.     American  Saw  &  Mfg.  Co., 

Springfield,     Muss 667 

Wallace    Bench    Sawing    Machine.      J.   D.    Wallace   &   Co.,   1401 

W.  Jackson  Blvd.,  Chicago,  111 668 

Spafford  Quick-acting  Vise.     SpafTord  Tool  Works,  10  Hoadley 

Place,     Hartford,     Conn C68 

Monarch   Engine   Lathes.    Monarch  Machine  Tool  Co.,   Sidney, 
Ohio    668 

Black   &    Decker    Valve    Grinder.      Bl  Mfg.    Co., 

10  Guilford   Ave,    Baltimore,   Md 669 

Canton   Automobile   Engine   Floor 'Crane.     Canton   Foundry   & 
Machine   Co.,   Canton,   Ohio 669 

Petterson    Drill    and    Valve    Grinder.      Petterson    Engineering 

&  Mfg.  Co.,  811  Main  St.,  Worcester,   Mas.. M9 

Springfield  Oscillating  Surface  Grinder.     Springfield  Mfg.  Co., 

Bridgeport,    Conn 670 

Putnam   Slotting   Machine.     I'utnam   Machine   Works  of  Man- 
ning, Maxwell  &  Moore,  Inc.,  Fitchburg,   Mass 670 

Black    &     Decker    "Lectroflater"     Outfit.       Black    &    Decker 
Mfg.  Co.,   10  Guilford  Ave.,  Baltimore,  Md 671 

Ideal     Metal    Cleaning     Machine.      Ideal    Concrete    Machinery 
Co.,  Cincinnati,  Ohio 671 

Defiance  Cylinder  Boring  Machines.     Defiance  Machine  Works, 

Defiance,    Ohio    672 

.  Electric   Demagnetizing    Machine.      Electric  Brazing  &   Weld- 
ing Machine  Co.,  Inc.,  30  Church  St.,  New  York  City 672 


BLISS  PLAT  EDGE  TRIMMER 


IN  the  process  of  manufacturing  flat  ware,  which  is  the 
trade  name  applied  to  spoons,  forks,  knives,  etc.,  there 
are  many  cases  in  which  a  shell  or  some  concave  member 
is  drawn  up  under  a  power  press,  leaving  a  flash  around  the 
edge  of  the  work.    Various  means  could  be  employed  for  the 


removal  of  this  excess  metal,  although  the  usual  practice  is 
to  remove  it  with  a  trimming  die.  There  are  many  cases 
where  this  procedure  proves  unsatisfactory,  however,  im- 
portant among  which  are  those  instances  where  it  is  neces- 
sary to   trim   the   edges   of  the  two  halves  of   silver  knife 


Fig.    1.     Flat  Edge   Trimmer  made  by  the  E.  W.   Bliss  Co. 


Fig.   8.     Opposite   Side  of   the   E.   W.   Bliss   Flat  Edge   Trimmer 
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Fig.   3.     Stamping  for  Half  of  Knife  Handle  before  and  after  trimming 

Joint;   also,   Two  Halves  set   together  to   show  Perfection 

of  Joint  that  is  obtained 

handles,  or  similar  parts,  preparatory  to  fitting  them  to- 
gether. If  a  plain  trimming  die  is  used,  it  rolls  up  a  slight 
fin  along  the  edge  of  the  work,  making  it  impossible  for  the 
two  halves  to  fit  together  ready  for  soldering  without  first 
finishing  the  edges  on  a  disk  grinder  or  some  similar  ma- 
chine. 

In  order  to  overcome  this  difficulty,  C.  R.  Gabriel  of  the 
E.  W.  Bliss  Co.,  Brooklyn,  N.  Y.,  has  developed  a  machine 
and  method  for  the  performance  of  this  operation,  and  that 
firm  .is  now  building  the  machine  for  the  market.  Before 
entering  upon  a  detailed  explanation  of  features  of  the 
design  of  the  mechanism  of  this  power  press  and  of  the 
means  provided  for  the  performance  of  trimming  opera- 
tions, the  reader  will  obtain  a  good  idea  of  exactly  the 
service  which  is  performed  by  referring  to  Fig.  3,  which 
shows  half  of  a  silver  knife  handle  before  and  after  trim- 
ming off  the  flash,  and  also  the  two  halves  of  one  of  these 
handles  laid  together  before  any  subsequent  work  has  been 
done  on  the  joint.  This  illustration  bears  testimony  to  the 
perfection  of  workmanship  which  is  attained.  It  will  be 
apparent  by  reference  to  the  joint  that  there  are  no  burrs 
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or  other  Irregularities  on  the  trimmed  edges  of  the  two 
halves  of  the  work,  lor  If  any  B.uch  obstructions  had  been 
produced,  it  would  have  been  manifestly  impossible  for  the 
two  halves  to  comi  together  aa  they  do.  The  edges  have 
received  no  subsequent  treatment  after  trimming. 

Two  views  of  the  flat  edge  trimmer  are  shown  in  Figs.  ] 
and  2,  and  Fig.  4  shows  a  cross-sectional  view  through  the 
lower  die  and  its  actuating  mechanism,  it  must  be  un- 
derstood that  at  the  time  the  work  is  delivered  to  one  of 
these  machines  it  has  been  drawn  up  and  is  ready  to  have 
the  surplus  metal  trimmed  from  the  edge.  This  result  is 
accomplished  by  having  the  lower  die  of  the  trimming  press 
formed  to  receive  the  work  and  what  is  known  as  a  "filler 
piece,"  which  corresponds  exactly  in  shape  and  size  to  the 
male  die  or  force  that  is  used  to  draw  up  the  work  during 
the  preceding  operation.  When  the  stamping  has  been  drop- 
ped into  place  in  the  lower  die  of  the  trimming  machine  and 
the  filler  piece  has  been  put  into  place,  the  power  press  is 
tripped,  causing  the  upper  die  member  to  descend  onto  the 
work.  This  die  remains  in  the  "down"  position  for  a  suf- 
ficient length  of  time  to  allow  the  shearing  of  excess  metal 
from  around  the  edge  of  the  work  to  be  accomplished.  This 
is  done  by  causing  the  lower  die,  in  which  the  work  is  held, 


Fig.   4.     Mechanism  which  transmits  Reciprocating  Motion  to 
Trimming  Dies 


Fig.   5.     Bowl  of   Spoon  before   and  after  trimming  off  the   Flash 

to  reciprocate  first  forward,  next  backward,  then  to  the  right, 
and  finally  to  the  left,  these  four  movements  being  accom- 
plished by  means  of  a  cam  mechanism,  the  arrangement  of 
which  is  shown  in  Fig.  4.  The  work  is  sheared  between  the 
edges  of  the  upper  and  lower  dies. 

At  the  back  of  the  machine  in  Fig.  2  there  will  be  seen  a 
vertical  shaft  A  which  carries  pinion  B,  Fig.  4,  at  its  lower 
end.  It  will  be  apparent  that  this  pinion  meshes  with  gear 
G,  which  has  cam  grooves  D  and  E  cut  in  its  lower  and  up- 
per faces.  The  right  and  left  sliding  movement  of  the  lower 
trimming  die  is  accomplished  by  means  of  the  lower  cam 
groove  D,  while  its  forward  and  backward  sliding  move- 
ment is  accomplished  by  cam  groove  E.  It  will  be  noticed 
from  Fig.  4  that  gear  C  rotates  upon  a  bearing  attached  to 
the  lower  member  of  the  slide,  and  that  roller  F  is  secured 
to  the  stationary  bed  of  the  machine.  As  gear  G  rotates, 
roller  F  first  engages  a  section  of  the  cam  groove,  which 
causes  the  trimming  die  to  move  to  the  right,  and  then 
comes  into  a  second  section  of  the  groove,  which  causes 
the  left  movement  of  the  die,  after  which  the  die  returns 
to  its  neutral  position. 

At  that  time,  roller  F  enters  a  dwell  in  the  cam  groove 
so  that  further  rotation  of  gear  G  is  accomplished  without 
roller  F  having  any  effect.    At  the  same  time  that  roller  F 
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Die3  used  for  trimming  Flash  from  Spoon  Bowl  as  shown 
in  Fig.   6 

enters  the  dwell  in  its  cam  groove,  roller  G  engages  a  section 
of  the  upper  groove  cut  in  gear  C,  that  causes  the  trimming 
die  to  move  first  to  the  front,  then  to  the  rear,  and  finally 
back  to  the  neutral  position.  It  is  this  slight  motion  of  the 
lower  trimming  die  in  contact  with  the  upper  die  member 
which  is  responsible  for  shearing  the  excess  metal  off  the 
edge  of  the  work,  and  as  the  action  is  one  of  pure  shear, 
with  the  metal  fully  supported  by  the  upper  and  lower  dies, 
there  is  no  danger  of  producing  a  burr  on  the  work,  or  of 
producing  an  irregular  edge.  Consequently,  no  subsequent 
operation,  such  as  surface-grinding,  is  required. 

The  Bliss  flat  edge  trimmer  was  first  introduced  in  plants 
engaged  in  the  manufacture  of  table  silver.  It  is  important 
to  note,  however,  that  its  conception  and  design  are  based 
upon  very  broad  principles.  Drawn  or  formed  shells  of  any 
kind  that  must  have  a  perfectly  flat  edge,  as,  for  example, 
metal  boxes  where  box  and  lid  are  required  to  meet  in  a 
perfect  joint,  or  metal  shapes  that  are  to  be  fitted  against 
flat  metal  plates,  can  be  trimmed  by  this  method  with 
entire  success.  In  general,  the  statement  may  be  made  that 
it  is  well  suited  for  use  in  handling  all  classes  of  work 
where  it  is  desired  to  trim  a  rough  edge,  a  flash,  or  any 
form  of  surplus  metal  from  drawn  shells  and  other  concave 
shaped  work  of  a  similar  character.  Although  those  ma- 
chines which  have  been  placed  in  service  are  used  for  trim- 
ming relatively  thin  work,  it  will  be  apparent  to  the  ex- 
perienced engineer  that  the  principles  of  design  which  are 
used  in  constructing  the  Bliss  flat  edge  trimmer  could  be 
employed  for  the  construction  of  presses  having  sufficient 
capacity  to  cut  metal  of  considerable  thickness. 


BLANCHARD  NO.  10  SURFACE  GRINDING 
MACHINE 

To  meet  the  demand  for  a  small  sized  machine  built  along 
the  same  general   lines  as  the  high-power   vertical  surface 


grinding  machine  of  its  manufacture,  the  Blanchard  Ma- 
chine Co.,  64  State  St.,  Cambridge,  Mass.,  has  placed  a  No. 
10  grinder  on  the  market.  The  design  of  this  machine  fol- 
lows closely  along  the  lines  of  the  No.  16  size,  but  many 
details  have  been  simplified  where  such  changes  were  made 
possible  by  the  smaller  size  and  weight  of  the  parts  without 
reducing  their  efficiency.  This  smaller  grinding  machine  is 
especially  adapted  for  nee  in  plants  where  it  la  necessary 
to  grind  pieces  less  than  18  inches  in  diameter,  one  at  a 
time,  or  where  dies,  punches,  and  other  small  tools  have  to 
be  ground  in  limited  quantities.  In  general,  the  machine  is 
adapted  for  use  in  surfacing  directly  from  rough  forgings 
or  castings  of  parts  for  small  jigs  and  fixtures,  etc.,  prelim- 
inary to  laying  them  out;  for  finishing  parallel  and  square 
surfaces,  removing  from  1/16  to  1/8  inch  of  stock;  and  for 
the  performance  of  many  other  operations  of  the  same  gen- 
eral character. 

The  bed  of  this  grinding  machine  is  of  box  form  and  cast 
in  one  piece,  with  webs  to  increase  the  rigidity.  A  three- 
point  support  on  the  base  is  provided  for  the  column,  with 
means   of   aligning   it   to   bring   the   spindle   square   on   the 


Fig.    1. 


Arrangement   of   Curved   Steel  Water   Guards    around    Chuck   of 
Blanchard  Surface   Grinding  Machine 


Fig.  2.     No.   10  Surface  Grinding  Machine  buUt  by  the 
Blanchard  Machine  Co. 

table.  This  three-point  support  of  the  column  also  provides 
for  inclining  the  spindle  when  it  is  required  to  grind  con- 
cave or  convex  work.  A  steel  forging  of  0.40  to  0.50  per 
cent  carbon  content  is  used  for  making  the  spindle,  which 
is  2%  inches  in  diameter  and  mounted  on  two  ball  bearings, 
which  provide  for  carrying  both  thrust  and  radial  loads.  A 
spring  take-up  mechanism  automatically  removes  backlash 
and  also  compensates  for  temperature  changes.  The  bearing 
mountings  are  so  designed  that  they  retain  oil  and  exclude 
dirt  without  requiring  the  use  of  stuffing-boxes,  felt  pack- 
ings, or  similar  devices. 

Direct  motor  drive  is  used  on  this  machine,  a  10-horse- 
power  induction  motor  which  runs  at  1740  revolutions  per 
minute  being  mounted  directly  on  the  wheel-spindle,  which 
also  carries  a  fan  to  provide  for  forcing  air  through  the 
motor  and  out  between  the  back  of  the  wheel-head  and  col- 
umn. The  chuck  and  water  pump  are  driven  separately 
from  a  smaller  motor  on  the  rear  of  the  machine,  these  two 
motors  being  wired  in  such  a  way  that  they  start  and  stop 
together.  The  electrically  controlled  parts  comprise  a  hand 
auto-starter  with  no  voltage  release  or  overload  relays.  In 
addition,  a  belt-driven  machine  is  built  with  an  8%-inch 
diameter  drum  pulley  on  the  spindle  which  carries  a  4-inch 
double  belt   that,   is   entirely  enclosed,  the  belt   passing  back 
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through  openings  cored  In  the  column,  bo  that  the  belt-driven 
machine  is  very  similar  In  appearance  to  the  direct  motor- 
driven  equipment. 

Hand  and  power  feeds  are  provided,  the  latter  being  ad- 
justable; from  0.0002  to  0.004  Inch  per  revolution.  A  Blanchard 
one-piece  steel  magnetic  chuck  is  used,  which  is  made  of  a 
steel  forging,  and  has  no  joints  in  its  working  face.  The 
narrow  ring  poles  hold  even  the  smallest  work  without 
danger  of  slipping.  The  face  of  the  chuok  is  made  of  steel 
and  brass,  and  is  claimed  to  give  no  trouble  from  becoming 
charged  with  grit.  Provision  is  made  for  driving  the  chuck 
from  a  horizontal  shaft  at  the  rear  of  the  machine,  which 
connects  with  the  chuck  speed-box  and  water  pump.  This 
shaft  is  driven  by  a  belt  from  the  auxiliary  motor  in  the 
case  of  the  electrically  driven  machine,  or  from  guide  pul- 
leys on  the  belt-driven  machine.  A  submerged  pump  sup- 
plies water  through  separate  pipes  to  the  inside  of  the  wheel 
and  to  the  outside  nozzle,  so  that  the  work  can  be  flooded, 
while  the  water  inside  the  wheel  is  forced  through  by  cen- 
trifugal action,  thus  absorbing  the  heat  practically  as  fast 
as  it  is  generated.  As  a  result,  dies  and  other  hardened 
tools  can  be  ground  at  extremely  high  rates  without  danger 
of  softening  their  cutting  edges  or  producing  surface  cracks. 
In  designing  the  base  of  the  machine,  provision  has  been 
made  for  having  the  water  first  fall  into  a  tank  from  which 
the  sludge  carried  by  the  water  can  be  removed  with  a  hoe. 

By  reference  to  Fig.  1,  it  will  be  seen  that  the  sliding 
table,  which  carries  the  chuck  also  carries  two  curved  steel 
guards;  guard  A  is  pivoted  at  C,  and  guard  B  is  fixed  to  the 
table.  Guard  A  tends  to  rotate  under  the  action  of  spring 
D,  but  is  controlled  by  cam  F  which  forms  part  of  the  upper 
frame  of  guard  A.  This  cam  bears  against  a  fixed  projec- 
tion on  a  casting  at  the  rear.  The  solid  lines  show  guard 
A  and  the  chuck  in  the  grinding  position,  where  guards  A 
and  B  are  overlapped  by  straight  guards  at  the  sides  of 
the  machine,  forming  in  combination  with  the  guard  behind 
the  wheel  a  complete  enclosure  around  the  wheel  and  the 
work.  When  the  grinding  is  completed,  the  chuck  is  moved 
out  to  the  position  shown  by  the  dot  and  dash  line,  pivot  C 
moving  to  Ct  and  guard  B  to  Bt.  Guard  A,  controlled  by 
spring  D  and  cam  F,  swings  around  to  position  Alt  leaving 
a  wide  opening  for  removing  and  inserting  the  work. 


GRADUATED  PRECISION  GRINDING 
ATTACHMENT 

A  graduated  precision  grinding  attachment  is  now  being 
made  by  the  Precision  &  Thread  Grinder  Mfg.  Co.,  1932  Arch 
St.,  Philadelphia,  Pa.     It  is  adapted  for  use  on  lathes,  mill- 


Fig,  l. 


Graduated  Precision  Grinding  Attachment  made  by  the 
Precision  &  Thread  Grinder  Mfg.  Co. 


ing  machines,  and  other  types  of  machine  tools,  and  can  be 
employed  for  the  performance  of  a  great  variety  of  grinding 
operations.  The  grinding  of  thread  gages  to  correct  the 
distortion  produced  in  hardening  is  one  of  the  important  ap- 
plications of  this  attachment; -but  it  may  be  employed  for 
a  variety  of  other  grinding  operations   on  threaded  work, 


■UCh  as  hardened  steel  screws  used  In  precision  and  scientific 
instruments,  taps,  thread  milling  cutters,  hobs,  and  other 
parts  of  a  like  nature.  Tin  machine  is  also  well  adapted 
for  use  on  milling  machines  for  the  performance  of  surface 
grinding  operations,  and  It  can  be  set  up  on  lathes  or  other 
types  of  machine  tools  to  provide  for  grinding  the  interior 
of  holes  in  dies,  and  other  work.  It  has  also  been  suggested 
that  this  equipment  could  be  used   to  excellent  advantage 


Fig.    2.      Graduated   Precision   Grinding   Attachment   set   up   on   a   Lathe 
for  performing  a  Thread  Grinding  Operation 

for  grinding  the  commutators  of  electrical  machines  in  order 
to  refinish  them  and  remove  roughness  resulting  from  ser- 
vice. The  whole  grinding  attachment  weighs  only  50  pounds, 
so  that  it  may  be  readily  transported  from  place  to  place, 
which  is  an  important  feature  when  engaged  in  grinding 
such  work  as  the  commutators  of  electrical  machinery,  which 
require  the  grinding  equipment  to  be  taken  to  the  machine. 
It  will  be  seen  that  provision  is  made  for  bolting  the  at- 
tachment to  the  lathe  carriage  (or  to  any  type  of  machine 
on  which  it  is  used)  and  that  an  individual  driving  motor 
is  employed  from  which  the  speed  is  increased  sufficiently 
to  furnish  the  required  peripheral  cutting  speed  for  the 
grinding  wheel.  Speeds  up  to  15,000  revolutions  per  min- 
ute are  available.  An  important  feature  of  the  driving 
mechanism  is  that  vibration  cannot  be  transmitted  from  the 
machine  tool  to  the  grinding  wheel  of  the  attachment,  be- 
cause the  driving  shaft  is  made  independent  of  the  main 
hearing  shaft,  allowing  the  wheel  perfect  freedom  of  opera- 
tion. The  grinding  spindle  is  carried  in  Norma  ball  bear- 
ings mounted  in  dustproof  cases.  Owing  to  the  helix  angle 
of  the  thread  on  gages  and  similar  work  that  is  to  be  ground, 
it  is  necessary  to  set  the  grinding-wheel  spindle  at  different 
angles  according  to  the  pitch  of  the  thread  on  the  work. 
Such  adjustment  is  made  by  having  the  grinder  head  car- 
ried on  a  bracket  pivoted  to  the  body  of  the  attachment. 
Three  graduated  adjustments  are  provided  on  the  attach- 
ment for  use  in  setting  the  wheel-spindle  to  conform  with 
the  helix  angle  of  the  thread  to  be  ground,  for  raising  or 
lowering  the  wheel-spindle,  and  for  securing  longitudinal 
adjustment  of  the  wheel.  In  addition,  there  is  a  graduated 
wheel-truing  device  which  may  be  set  to  control  the  direc- 
tion of  travel  of  the  diamond  point  relative  to  the  wheel,  to 
provide  for  grinding  any  desired  form  of  thread. 


BARNES  GANG  DRILLING  MACHINE  , 

In  the  accompanying  illustration  is  shown  a  26-inch  slid- 
ihg-head  gang  drilling  machine  which  is  provided  with  lat- 
eral  adjustment   for   the   spindles.     It   will   be   apparent   to 
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those  who  are  familiar  with  the  drilling  machines  built  by 
the  Barnes  Drill  Co.,  814  Chestnut  St.,  Rockford,  111.,  that 
this  machine  is  of  quite  similar  design  to  preceding  tools 
built  by  the  firm,  the  most  important  improvement  consist- 
ing of  the  feature  of  lateral  adjustment.  This  allows  set- 
tings to  be  obtained  on  the  four-spindle  machine  from  a 
minimum  distance  of  18  inches  between  the  centers  of  any 
two    adjacent   spindles    up   to.   a   maximum    distance    of   96 


Sliding-hoad   26-lnch   Gang:   Drilling   Machine   built   by   the 
Barnes  Drill  Co. 

inches  between  the  centers  of  the  two  outside  spindles.  Con- 
sequently, it  will  be  seen  that  provision  is  made  for  enabling 
this  machine  to  cover  quite  a  wide  range  of  work  in  which 
there  is  considerable  variation  of  the  center-to-center  dis- 
tance of  holes. 

An  important  feature  of  construction  is  that  all  gears  are 
made  of  steel,  and  those  gears  which  are  subjected  to  excep- 
tionally severe  service  are  heat-treated  to  assure  their  hav- 
ing the  required  strength  and  durability.  The  capacity  of 
the  machine  is  for  driving  twist  drills  up  to  2  inches  in 
diameter  when  working  in  steel,  or  it  will  perform  boring 
operations  in  cylinders  up  to  8  inches  in  diameter.  Other 
features  of  design  conform  with  the  preceding  types  of 
Barnes  drilling  machines,  so  that  further  description  is  not 
called  for  at  this  time. 

FULFLO  MOTOR-DRIVEN  CENTRIFUGAL 
PUMPS 

The  Fulflo  Pump  Co.,  Blanchester,  Ohio,  has  placed  on  the 
market  a  line  of  direct-connected  motor-driven  pumps  which 
are  designed  for  use  in  connection  with  motor-driven  ma- 
chine tools,  oil  circulating  baths  and  for  supplying  batteries 
of  machines  with  cutting  oils  or  compound.  These  pumps 
are  of  the  centrifugal  type,  but  retain  their  prime  without 
the  aid  of  valves  or  other  mechanical  means,  each  pump 
being  provided  with  a  priming  chamber  and  having  both 
the  intake  and  outlet  located  at  the  top,  which  makes  it 
impossible  for  them  to  lose  their  prime.  The  impellers  are 
of  the  semi-enclosed  type,  and  are  supported  by  a  bearing 
at  each  end  of  the  impeller  shaft.  All  thrust  load  comes  on 
the  suction  side  of  the  impeller,  and  is  taken  care  of  by  a 
hardened  steel  thrust  collar  on  the  impeller  shaft,  which 
bears  against  the  nose  of  a  bronze  bushing  supporting  the 
impeller  shaft  on  the  suction  side  of  the  pump.  The  thrust 
at  this  point  is  very  slight,  as  most  of  it  is  taken  up  by 
means  of  the  coupling  that  is  located  between  the  pump 
shaft  and  the  motor  shaft. 

On  this  pump,  the  main  bearing  also  forms  the  pump 
gland,  and  it  is  made  of  cast  iron,  lubrication  of  this  bearing 
being  taken  care  of  by  a  sight-feed  oiler  which  feeds  into  a 
pocket  completely  surrounding  the  bearing.    The  shaft  is  of 


hardened  and  ground  steel,  and  the  packing  used  is  of  the 
flexible  metallic  type  and  is  guaranteed  not  to  cut  the  shaft. 
This  pump  has  exceptionally  long  life,  as  the  impeller,  the 
only  internal  pumping  part,  does  not  depend  on  any  contact 
fits  for  its  pumping  efficiency.  Pumps  of  the  standard  de- 
sign have  cast-iron  bodies,  covers  and  impellers,  but  may  be 
furnished  in  brass  or  bronze  when  so  desired.  The  base  is 
arranged  for  three-point  mounting,  which  enables  it  to  be 
leveled  without  the  necessity  of  machining  the  surface  to 
which  it  is  to  be  attached.  This  is  accomplished  by  six 
screws,  three  of  which  extend  through  the  motor  and  pump 
base,  and  three  through  the  motor  base  only,  the  pump  base 
resting  on  their  points.  This  makes  it  possible,  by  adjust- 
ing the  screws,  to  bring  the  pump  exactly  in  line  with  the 
motor,  after  which  the  screws  are  locked  in  place.  The 
coupling  used  is  the  "Flexite"  type  manufactured  by  F.  R. 
Blair  &  Co.,  and  it  is  fastened  to  both  the  pump  and  motor 
shaft  with  Woodruff  keys  and  set-screws.  Robbins  &  Myers 
motors  are  regularly  furnished  for  use  with  these  machines, 
as  part  of  the  equipment. 

These  outfits  are  made  in  four  different  sizes:  (1)  A  %- 
inch  pump  with  1/6-horsepower  motor,  having  a  maximum 
rating  of  five  gallons  per  minute,  an  18-inch  suction  without 
using  a  valve,  and  a  15-foot  head  lift.  (2)  A  %-inch  pump  with 
1/3-horsepower  motor,  having  a  maximum  rating  of  18  gal- 
lons per  minute,  a  12-inch  suction  without  a  valve,  and  a 
20-foot  head  lift.  (3)  A  1-inch  pump  with  %-horsepower 
motor,  having  a  maximum  rating  of  27%  gallons  per  minute, 
an  18-inch  suction  without  a  valve,  and  a  40-foot  head  lift. 
(4)  A  la/4-inch  pump  with  1-horsepower  motor,  having  a 
maximum  rating  of  40  gallons  per  minute,  an  18-inch  suction 
without  a  valve,  and  a  40-foot  head  lift.  These  pumps  can 
be  furnished  for  either  wall  or  floor  mounting.  The  pump 
shown  in  the  accompanying  illustration  is  a  %-inch  size 
equipped  with  1/3-horsepower  motor  running  2700  revolu- 
tions per  minute.  The  over-all  dimensions  are  as  follows: 
length,  19%  inches;  width,  8  inches;  height,  9%  inches;  and 
weight  complete,  58  pounds.  Tests  on  twelve  of  these  pumps 
showed  the  following  average  result:  Speed  2700  revolu- 
tions per  minute,  21  gallons  per  minute,  11-foot  head;  speed 
2700  revolutions  per  minute,  20  gallons  per  minute,  12%- 
foot  head;  speed  2700  revolutions  per  minute,  11  gallons  per 
minute,  24-foot  head.     Cutting  compound  was  used  in  mak- 


Centrifugal   Cutting   Oil   Pump  manufactured   by   the   Fulflo   Pump   Co. 

ing  these  tests.  These  pumps  can  be  furnished  with  motors 
of  varying  speeds  and  sizes  to  suit  different  conditions  of 
service  for  which  they  may  be  required. 


HEYEN  MACHINE  FOR  CORRUGATING 
GALVANIZED  IRON  BARRELS 

D.  &  O.  G.  Heyen,  8  Arlington  Ave.,  Brooklyn,  N.  Y..  have 
recently  placed  on  the  market  a  galvanized  iron  barrel  cor- 
rugating machine  which  is  here  illustrated  and  described. 
Two  barrels  can  be  seen  standing  in  front  of  the  ma- 
chine ready  for  the  corrugating  operation,  and  a  third  cor^ 
rugated  barrel  is  shown  on  the  ground,  in  addition  to  the 
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Galvanized  Iron  Barrel  Corrugating  Machine  built  by  D.  &  0.   G.  Heyen 

one  which  is  in  place  between  the  rolls.  It  will  be  apparent 
from  this  illustration  that  the  method  of  procedure  is  to 
roll  the  blank  for  a  barrel  body  to  the  desired  form  and  fold 
the  side  seam.  After  this  has  been  done,  the  work  is  placed 
between  the  corrugating  rolls  and  the  upper,  or  adjustable, 
roll  is  brought  down  into  contact  with  the  work  by  turning 
a  handwheel  which  manipulates  two  adjusting  screws  through 
the  medium  of  a  sprocket  drive.  The  machine  is  started 
running  before  the  adjustable  roll  is  moved  down  onto  the 
work.  An  advantage  claimed  for  this  method  of  corrugating 
is  that  the  operation  serves  the  additional  purpose  of  se- 
curely closing  in  the  side  seam  on  the  barrel.  It  will  be 
apparent  from  the  illustration  that  power  is  transmitted 
from  the  driving  shaft  through  back-gears,  and  that  both 
the  upper  and  lower  corrugating  rolls  are  provided  with 
positive,  geared  drives.  Both  the  corrugating  rolls  and  the 
driving  gears  are  made  of  steel;  and  an  idea  of  the  rapidity 
with  which  the  machine  operates  will  be  gathered  from  the 
fact  that  the  barrels  may  be  corrugated  at  the  rate  of  one 
every  three  minutes. 


FISCHER  OIL-GROOVING  MACHINE 

For  use  in  the  performance  of  oil-grooving  operations  on 
bearings  up  to  15  inches  in  diameter  by  15  inches  long,  the 
Fischer  Machine  Co.,  Philadelphia,  Pa.,  has  developed  an 
improved  type  of  machine  which  is  here  illustrated  and 
described.  It  will  be  apparent  that  the  design  of  this  tool 
combines  the  standard  features  of  construction  of  engine 
lathes  and  crank  shapers.    The  bearing  in  which  oil-grooves 


are  to  be  cut  is  mounted  on  a  revolving  chuck  or  faceplate, 
and  an  Armstrong  boring  bar  is  carried   DJ    a  blOOk  mounted 

on  a  reciprocating  slide.  With  this  combination  of  move- 
ments for  the  tool  and  work,  it  is  possible  to  produce  a 
variety  of  different  types  of  oil-grooves,  typical  examples  of 
which  are  shown  in  Fig.  2.  By  holding  the  work  stationary 
and  reciprocating  the  tool-slide,  a  straight  oil-groove  may 
bo  cut  parallel  with  the  axis  of  the  bearing;  and  by  holding 
the  tool-slide  stationary  and  revolving  the  work,  a  round 
groove  may  be  cut  in  a  plane  perpendicular  to  the  axis. 
Then  by  making  a  proper  adjustment  between  the  speed  at 
which  the  work  is  rotated  and  the  number  of  strokes  per 
minute  made  by  the  tool-slide,  various  intermediate  forms 
of  grooves  may  be  obtained  between  the  two  extremes  run- 
ning parallel  or  perpendicular  to  the  longitudinal  axis  of 
the  bearing. 

For  starting  or  stopping  rotation  of  the  faceplate  on  which 
the  work  is  held,  handle  A,  Fig.  1,  is  provided  on  a  rod 
which  controls  the  engagement  or  disengagement  of  clutch 
B.  When  it  is  desired  to  hold  the  work  without  rotation,  this 
result  is  accomplished  by  first  disengaging  the  clutch  and 
then  clamping  the  spindle  by  means  of  binder  C.  Three 
variations  may  be  made  in  the  speed  of  rotation  by  means 
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Fig.    1.     Improved    Type    of    Oil-grooving    Machine    built    by    the    Fischer   Machine   Co 


Fig.    2.     Examples    of    Oil-grooving    Operations    performed    on    Machine* 
shown   in  Fig.    1 

of  change-gears  which  are  manipulated  by  lever  J.  All 
readers  of  Machinery  are  familiar  with  the  mechanism  of 
the  crank  shaper,  and  so  the  means  provided  for  reciprocat- 
ing the  tool-slide  on  this  oil-grooving  machine  needs  no 
further  explanation  except  to  say  that  the  construction  is 
similar  to  that  used  on  crank  shapers  of 
standard  design.  Adjustment  of  the  length  of 
stroke  is  obtained  by  a  wrench  placed  over 
the  squared  end  of  shaft  D,  and  an  indicator 
on  scale  E  shows  when  the  desired  length  of 
stroke  has  been  obtained.  When  it  is  re- 
quired to  hold  the  tool-slide  stationary,  it 
may  be  locked  to  the  bed  of  the  machine  by 
means  of  a  binder  F.  Obviously,  a  machine 
of  this  kind  must  be  provided  with  adjust- 
ment for  handling  work  of  various  diame- 
ters, and  such  adjustment  is  made  by  means 
of  the  cross-slide  operated  by  a  screw  and 
ball-crank  G.  Longitudinal  adjustment  of 
the  tool  is  also  important,  and  this  is  accom- 
plished by  means  of  a  crank  on  the  squared 
end  of  shaft  H.  To  provide  for  the  perform- 
ance of  oil-grooving  operations  on  tapered 
bearings,  a  taper  attachment  may  be  fur- 
nished. Oil-grooves  may  be  cut  on  both 
internal  and  external  bearings. 
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Sensitive  Radial  Drilling  Machine  built  by  the  Cincinnati 
Pulley  Machinery  Co. 

"AVEY"  RADIAL  DRILLING  MACHINE 

The  sensitive  radial  drilling  machine  which  forms  the 
subject  of  the  following  description  is  a  recent  addition  to 
the  line  of  "Avey"  drilling  machines  built  by  the  Cincinnati 
Pulley  Machinery  Co.,  Cincinnati,  Ohio.  This  machine  is 
equipped  with  ball  bearings  throughout,  and  it  is  usually 
built  with  a  plain  hand  feed  and  a  tapping  attachment,  al- 
though a  power  feed  mechanism  can  be  provided  when  de- 
sired. The  spindle  has  a  vertical  rack  feed  of  8  inches,  and 
it  has  a  No.  2  Morse  taper  which  affords  capacity  for  hold- 
ing taper  shank  drills  up  to  29/32  inch  ia  diameter.  On  the 
machine  shown  in  the  illustration,  there  is  a  2%-foot  radial 
arm,  and  sufficient  capacity  is  provided  to  take  work  up  to 
48  inches  under  the  spindle.  Six  changes  of  speed  are  avail- 
able, three  changes  being  obtained  with  the  open  belt  and 
three  by  driving  through  back-gears  on  the  countershaft. 
Four  rates  of  feed  are  provided  on  machines  equipped  with 
a  power  feed  mechanism,  these  changes  being  obtained 
through  gears  in  a  box  conveniently  located  at  the  side  of 
the  machine. 

JAHANT  SWIVEL  VISE 

The  "Wedg-lok"  swivel  vise  which  is  here  illustrated  and 
described  is  a  recent  production  of  the  Jahant  Foundry  & 
Heating  Co.,  148  Steiner  Ave.,  Akron,  Ohio.     This  vise  may 


readily  be  adjusted  to  any  angle  Which  is  most  convenient 
for  the  workman,  and  the  angle  can  be  instantly  changed. 
The  vise  proper  la  mounted  in  a  circular  socket  hole  in  the 
base,  and  swings  easily  to  any  position  around"  a  com; 
circle.  It  is  simply  necessary  to  turn  the  vise  to  the  i 
convenient  position  and  tighten  the  jaws  on  the  work,  which 
also  locks  the  vise  in  place.  An  angle  locating  nut  at  the 
back  end  of  the  Jaw-locking  screw  provides  for  clamping 
the  vise  In  any  desired  position.  It  wedges  the  vise  se- 
curely into  the  ba  e  at  the  same  time  that  the  jaws  are 
tightened.  When  it.  is  required  to  change  the  position  of. 
the  vise,  it  is  merely  necessary  to  release  the  screw,  turn  the 
vise  as  desired  with  one  hand,  ami  then  retighten  the  screw. 
Hence,  it  will  be  apparent  that  adjusting  the  angle  may  be 
as  quickly  accomplished  as  tightening  the  jaws.  A  small 
thumb-screw  at  the  front  of  the  vise  holds  the  locating  nut 
firmly  in  the  locked  position  when  the  vise  is  to  be  set 
permanently  in  one  position.  This  does  not  interfere  with 
the  operation  of  the  jaws  in  any  way,  and  the  vise  can  be 
permanently  locked  or  released  from  its  position  by  merely 
turning  the  screw. 


QUEEN  CITY  SHAPER  COUNTERSHAFT 

After  March  1,  1919,  all  shaping  machines  built  by  the 
Queen  City  Machine  Tool  Co.,  Cincinnati,  Ohio,  will  be  pro- 
vided with  countershafts  that  are  fully  equipped  with  Hyatt 
roller  bearings.  In  the  accompanying  illustration  is  shown 
a  longitudinal   section   through  one  of  these  countershafts, 
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Queen   City    Shaper   Countershaft   equipped   with    Hyatt    RoUer   Bearings 

from  which  the  reader  will  obtain  a  comprehensive  idea  of 
its  design.  It  will  be  apparent  that  Hyatt  roller  bearings 
are  provided  for  both  hangers  and  for  the  loose  pulley.  The 
two  hanger  bearings  are  furnished  with  Fischer  oilers,  while 
the  oil-hole  in  the  loose  pulley  is  provided  with  a  threaded 
plug  which  may  be  screwed  in  to  retain  the  oil  as  the  pulley 
rotates.  Other  features  of  the  countershaft  do  not  call  for 
a  detailed  description. 


'Wedg-lok"     Swivel     Vise     manufactured     by    the     Jahant    Foundry     Sc 
Heating    Co. 


FORTNEY  "MINI"  PLUG  GAGES 

For  the  use  of  watchmakers,  precision  instrument  makers, 
and  other  manufacturers  who  have  work  in  which  very  small 
holes  have  to  be  gaged,  the  Fortney  Mt'g.  Co..  120  Malone 
Ave.,  Belleville,  N.  J.,  is  making  a  line  of  what  are  known 
as  "mini"  plug  and  ring  gages  of  the  general  form  shown 
in  the  accompanying  illustration.  The  range  of  sizes  runs 
from  the  smallest,  diameters  in  which  holes  are  made  by 
numbered  drills  up  to  1  inch  by  intervals  of  0.001  inch,  the 
chief  feature  being  the  smaller  sizes  of  gages  which  run 
below  the  minimum  diameters  in  which  plug  and  ring  Kages 
are  ordinarily  made  for  the  market.  It  will  be  apparent 
that  these  plug  gages  are  furnished  with  a  knurled  handle 
to  facilitate  holding  them  securely,  and  it  is  proposed  to 
make  stepped  plugs  for  "Co"  and  "Not  Go"  gages  with  any 
required  difference  in  diameter,  according  to  the  limits  al- 
lowed in  the  dimensions  of  the  work.  In  making  "mini" 
gages  over  1  16  inch  in  diameter,  the  plug  is  provided  with 
a  tapered  shank  which  is  driven  into  a  corresponding  ta- 
pered bore  in  the  knurled  handle,  so  that  when  a  plug  be- 
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"Mini"  Plug  Gages  made  in  Sizes  from  0.020  to   1.000  Inch  by  the 
Fortney  Mfg.   Co. 

comes  worn  it  may  be  removed  from  the  handle  and  a  new 
one  of  the  proper  size  substituted  in  its  place.  This  allows 
manufacturers  using  these  gages  to  replace  those  which  are 
worn,  at  a  smaller  expense  than  would  be  involved  if  it 
were  necessary  to  buy  new  handles  at  the  same  time  that 
the  plugs  had  to  be  replaced.  These  gages  are  guaranteed 
to  be  accurate  to  0.00005  inch  at  68  degrees  F. 


WESTINGHOUSE  POLISHING  AND 
GRINDING  MOTORS 

One  of  the  recent  products  of  the  Westinghouse  Electric 
&  Mfg.  Co.,  East  Pittsburg,  Pa.,  is  an  electric  motor  with 
the  armature  spindle  extended  to  provide  for  mounting 
grinding  and  buffing  wheels  at  opposite  ends.     This  outfit 


Polishing    and    Grinding    Motor    built    by    the    Westinghouse    Electric    & 
Mfg.    Co. 

is  adapted  for  use  in  manufacturing  plants  or  repair  shops 
where  there  are  pieces  of  small  or  medium  size  to  be  ground 
or  polished.  Owing  to  the  light  weight  of  the  machine,  it 
may  be  easily  moved  about  and  used  in  any  desired  position. 
The  motor  is  of  a  simple  single-speed  type,  and  is  com- 
pletely enclosed.  The  armature  spindle  is  mounted  in  long 
dustproof  bearings,  and  holes  are  drilled  in  the  base  to 
provide  for  fastening  it  down  if  the  machine  is  to  be  per- 
manently used  in  one  position.  A  ten-foot  cord  and  sepa- 
rable plug  are  furnished  with  the  motor  for  making  con- 
nection with  an  ordinary  lamp  socket. 


RELIEVING  ATTACHMENT 

A  relieving  attachment  manufactured  by  the  Perfection 
Machine  Works,  Inc.,  16-18  Norris  Avenue,  Buffalo,  N.  Y., 
which  is  adapted  for  use  on  any  make  of  lathe,  is  shown  in 
the  accompanying  illustration.  In  this  device  a  bracket  is 
secured  to  the  lathe  bed  at  a  point  close  to  the  headstock; 
and  mounted  upon  this  bracket  there  is  a  gear  which  meshes 


with  ;i  second  K<'ar  secured  t<>  Hie  1  >; i <- U  of  tlie  lathe  faceplate. 
A  Bpllned  shaft  of  any  desired  length  slides  in,  and  is  driven 
by,  the  first  of  those  gears,  and  is  connected  through  a  pair 
of  universal  joints  to  a  short,  shaft  mounted  In  a  bracket 
secured  to  the  lathe  carriage  in  place  of  the  compound  rest. 
A  removable  Cam  is  carried  upon  the  short  shaft,  which  bears 
against  a  hardened  steel  plate  fastened  to  the  cross-slide. 
The  slide  is  connected  by  a  heavy  adjustable  spring,  which 
holds  the  cam  follower  plate  against  the  cam;  and  a  cam 
of  any  desired  outline  may  be  used,  one  cam  being  readily 
changed  for  another.  By  using  a  second  universal  Joint, 
face-  or  end-relieving  operations  may  be  accomplished  with 
this  device.  This  attachment  has  been  manufactured  for 
use  on  lathes  up  to  18  inches  swing,  and  shortly  will  be 
available  for  larger  sizes. 

Some  of  the  advantages  of  this  relieving  attachment  are 
that  no  holes  need  be  drilled  in  any  part  of  the  lathe.  Owing 
to  the  direct  drive  from  the  spindle,  it  is  not  necessary  to 


Relieving   Attachment  made  by   the   Perfection   Machine   Works,    Inc., 
for  Use  on  Engine  Lathes  up  to  IS  Inches  Swing 

connect  in  any  manner  with  the  gear-box.  No  hollow  shafts 
are  used,  and  it  is  only  necessary  to  provide  a  driving  shaft 
of  the  proper  length  in  order  to  use  this  attachment  on  any 
length  of  lathe.  The  construction  is  heavy  and  solid  through- 
out, and  no  scraping  is  required  in  setting  up. 


COATES  PORTABLE  DIE-SINKING 
MACHINE 

For  use  in  the  performance  of  die-sinking  and  similar 
operations,  the  Coates  Clipper  Mfg.  Co.,  Worcester,  Mass., 
is    now    building    an    improved    type    of   electrically    driven 


«      *• 


ElectricaUy   Driven   Portable   Die-sinking    Machine   built   by   the 
Coates  Clipper  Mfg.  Co. 
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portable  grinding  machine.  This  outfit  is  made  in  two  sizes, 
the  smaller  of  which  is  driven  by  a  ^horsepower  motor 
and  a  three-foot  Coates  14-inch  cable  shaft  contained  in  a 
braided  cover.  The  equipment  includes  a  nickel-plated  hand- 
piece with  a  mandrel,  six  small  abrasive  wheels,  and  a  box 
of  twenty-five  "dental"  points.  Three  chucks  are  also  pro- 
vided for  the  performance  of  drilling,  buffing,  and  grinding 
operations,  respectively,  in  addition  to  which  are  furnished 
three  grinding  wheels  of  1  inch,  iy2  inch,  and  2  inches  in 
diameter  by  3/16  inch  thick,  for  use  in  the  grinding  chuck. 
This  entire  outfit  weighs  20  pounds. 

The  larger  machine  is  provided  with  a  4-foot  Coates  %- 
inch  cable  shaft  contained  in  a  braided  cover.  With  this 
outfit  there  are  furnished  a  nickel-plated  hand-piece  and  four 
mandrels,  a  box  of  twenty-five  abrasive  points  of  various 
sizes  and  coarseness  of  grain,  and  a  full  assortment  of  ab- 
rasive wheels  to  provide  for  meeting  the  requirements  of 
the  range  of  work  which  can  be  handled.  The  equipment 
also  includes  three  chucks  of  the  same  type  as  those  referred 
to  in  the  preceding  paragraph.  The  weight  of  the  complete 
grinding  outfit  is  30  pounds. 


ELECTRIC  BRAZING  MACHINE 

There  are  a  great  variety  of  manufactured  metal  products 
on  which  brazing  operations  can  be  performed  with  very 
satisfactory  results.  General  experience  has  shown,  however, 
that  it  requires  a  skillful  and  experienced  operator  to  do  a 
good  job  of  brazing,  because  considerable  dexterity  is  re- 
quired to  apply  the  flux  and  spelter  to  the  joint  in  a  way 
that  will  produce  workmanship  of  a  satisfactory  appearance. 
Difficulties  experienced  through  lack  of  uniformity  in  the 
strength  of  brazed  joints  or  a  poor  appearance  of  the*  work 
have  been  largely  overcome  by  means  of  an  electric  brazing 
machine  which  is  one  of  the  recent  products  of  the  Electric 
Brazing  &  Welding  Machine  Co.,  Inc.,  30  Church  St.,  New 
York  City.  This  machine  consists  of  two  essential  parts, 
namely,  an  electrical  apparatus  for  generating  and  localiz- 
ing heat  at  the  points  where  the  brazed  joints  are  to  be 
made,  and  provision  for  clamping  the  pieces  to  be  brazed  so 


Fig.    2.     Examples   of  Work   done   by   the   Electric   Brazing   Machine 
shown  in  Fig   1 

that  the  surfaces  to  be  joined  are  held  in  the  proper  relation 
to  each  other. 

The  statement  has  been  made  that,  when  operating  by  the 
old  method  of  brazing,  an  experienced  and  skillful  operator 
was  required.  With  this  electrical  machine,  however,  the 
method  of  operation  is  so  simple  that  it  has  even  been 
possible  to  have  the  machines  operated  by  inexperienced 
girls,  with  satisfactory  results.  The  method  of  procedure 
in  making  a  brazed  joint  on  one  of  these  machines  is  as 
follows:  A  flux  is  made  up  in  the  form  of  a  paste  con- 
sisting chiefly  of  borax  and  water,  and  the  ends  of  the  work 
to  be  brazed  are  dipped  into  this  paste.  For  the  sake  of  dis- 
cussion, let  it  be  assumed  that  two  pieces  of  tubing  are  to 
be  brazed  together  at  right  angles.  The  spelter  used  in 
brazing  is  made  up  in  the  form  of  wire  so  that  a  piece  may 
be  cut  off  which  is  of  sufficient  length  to  wrap  around  the 
tube  which  is  supported  in  a  vertical  position.  The  length 
of  this  piece  of  spelter  is  very  carefully  adjusted  so  that 
just  the  required  amount  of  metal  is  furnished  to  braze  the 
joint.  After  the  operator  has  dipped  the  ends  of  the  work 
in  the  flux,  the  ring  of  spelter  will  be  slipped  over  the  tube 
which  is  held  in  a  vertical  position,  after  which  the  two 
surfaces  to  be  brazed  are  put  together  and  clamped  on  the 
machine.  Then  the  electric  current  is  applied,  which  instan- 
taneously heats  the  work  and  causes  the  ring  of  spelter  to 
melt  and  run  down  into  the  joint,  after  which  the  current 
is  shut  off  and  the  work  allowed  to  cool  sufficiently  before 
it  is  removed  from  the  machine.  It  is  stated  that  brazed 
joints  of  uniform  strength  and  satisfactory  appearance  can 
be  made  on  these  machines  by  operators  of  practically  no 
previous  experience. 


Fig.    1. 


Eleotrio    Brazing    Machine    buUt    by    the    Electric    Brazing    & 
Welding  Machine  Co.,   Inc< 


WAGENHORST    ELECTRlt!    BLUEPRINTER 

J.  H.  Wagenhorst  &  Co.,  of  Youngstown,  Ohio,  are  now 
building  a  flat-glass  continuous  electric  blueprinting  machine, 
which  is  made  in  various  sizes  and  styles  to  meet  the  re- 
quirements of  different  drafting-rooms.  These  include  a 
style  G  machine  which  has  a  capacity  for  making  prints  up 
to  44  inches  in  width,  and  which  may  be  tarnished  for  use 
on  60-cycle  alternating  current  of  110  or  220  volts,  or  on 
direct  current  of  110  or -220  volts;  and  also  a  style  II  ma- 
chine, having  a  capacity  for  making  prints  up  to  5G  Inches 
in  width,  which  may  be  equipped  for  operation  on  any  of 
the  four  different  kinds  of  current  referred  to  for  the  style 
G  machine.  In  working  out  the  design,  care  lias  been  taken 
to  locate  the  control  switches,  speed  regulator,  and  feeding 
and  receiving  trays  so  that  they  are  all  within  easy  reach 
of  the  operator.  Another  important  point  Is  that  by  opening 
the  doors,  all  electrical  connections,  etc.,  are  accessible. 

On  this  machine,  the  curtain  is  a  continuous  belt  made 
of  heavy  canvas  and  mounted  on  a  series  of  flat  ribs.  It  is 
held  against  the  flat  glass  by  means  of  adjustable  pressure 
shoes,  and  supported  by  flanged  sprocket  wheels  which 
assure   uniform    travel   of  the   curtain.     A   standard   motor 
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Electric    Blueprinting    Machine    made    by    J.    H.    Wagenhorst    &    Co. 

with  a  fan  attachment  actuates 
the  curtain  and  also  cools  the 
machine.  The  speed  reduction 
consists  of  a  worm  and  wheel 
belted  to  the  motor,  and  an  os- 
cillating lever  connected  to  the 
clutch.  While  standing  at  the 
front  of  the  machine,  the  opera- 
tor can  change  the  curtain  speed 
from  zero  to  the  maximum  in 
less  than  one  second,  and  this 
can  be  accomplished  while  the 
machine  is  in  operation.  He  can 
also  stop  or  start  the  curtain 
instantly  while  the  motor  is  run- 
ning. Rolls  of  blueprint  paper 
and  tracings  are  supported  by  a 
trough;  and  the  paper  can  be 
cut  to  any  size  while  the  ma- 
chine is  feeding,  if  so  desired,  a 
cutting  edge  being  provided  for  that  purpose.  After  passing 
through  the  machine,  the  blueprint  and  tracings  are  deliv- 
ered to  a  receiving  tray  within  easy  reach  of  the  operator, 
which  is  an  especially  important  feature  where  it  is  neces- 
sary to  make  two  or  more  blueprints  of  the  same  tracing. 
There  is  also  an  automatic  receiving  roller  provided  for  use 
on  the  machine,  which  will  take  up  complete  rolls  of  printed 
paper  or  any  desired  part  of  a  roll.  The  arc  lamps,  rheo- 
stats, and  wiring  are  permanently  supported  within  the 
cabinet  of  the  machine.  Arc  control  switches  regulate  the 
resistance  of  the  rheostats,  which  regulate  the  size  and 
intensity  of  the  arcs. 


Piston   Chuck  made   by   S.   D.   Hartog   Mfg 


I"  >iii  thai  the  'lamp  engages  bosses  on  the  inside  of  the 
work    and    draws    it.    back    so    that    the    skirt    of    the    piston 

rimics  against  the  rare  of  the  chuck.  To  place  a  piston  on 
cue  of  these  chucks,  th"  T-head  bolt  is  entered  through  the 
opening  between  the  bosses,  after  which  the  bolt  is  turned 
through  BO  degrees  so  that  tin:  T-head  comes  over  the  tops 
Hi   the  bosses  read;  to  bave  the  aut  tightened. 

INDICATING  CALIPERS 

In  the  accompanying  illustration  are  shown  two  types  of 
indicating  calipers  which  have  recently  been  placed  on  the 
market  by  the  Indicating  Calipers  Co.,  506  E.  19th  St.,  New 
York  City.  It  is  claimed  that  these  tools  combine  the  ad- 
vantages of  an  ordinary  caliper,  a  scale,  and  a  magnifying 
glass;  in  other  words,  they  increase  the  accuracy  of  meas- 
urements, which  can  be  made  without  requiring  the  use  of 
a  magnifying  glass  for  setting.  The  calipers  shown  in  the 
illustration  have  the  jaws  open  •%  inch,  and  by  reference 
to  the  graduated  scales  it  will  be  seen  that  one  reads  from 
0  to  200,  each  graduation  corresponding  to  0.010  inch,  so 
that  the  instrument  has  a  capacity  for  measuring  work  up 
to  2  inches  in  diameter.  The  other  caliper  has  a  scale  grad- 
uated from  0  to  3  inches,  with  graduations  which  indicate 
1/64,  1/32,  1/16,  and  1/8  inch,  etc. 

It  will  be  seen  in  the  illustra- 
tion that  there  is  a  curved  trig- 
ger which  the  mechanic  uses  in 
manipulating  the  calipers.  By 
pulling  this  trigger  back,  the 
jaws  are  opened  and  the  indicat- 
ing needle  moves  over  the  scale. 
Then  when  the  jaws  have  been 
set  in  place  and  the  trigger  re- 
leased, this  needle  comes  back  to 
rest  over  the  graduation  which 
indicates  the  spread  of  the  jaws, 
and  consequently  the  size  of  the 
work  that  is  being  measured. 
After  the  trigger  which  opens 
the  jaws  has  been  released,  a 
coiled  spring  causes  the  jaws  to 
close  on  the  work.  The  points 
of  the  jaws  are  hardened,  so  that 
wear  is  reduced  to  a  minimum. 


HARTOG  PISTON  CHUCK 

The  S.  D.  Hartog  Mfg.  Co.,  St.  Louis,  Mo.,  is  now  making 
what  is  known  as  the  "Tell-tale"  piston  chuck,  which  is  so 
designed  that  provision  may  be  made  for  clamping  it  to  the 
faceplate  of  a  lathe  or  for  screwing  it  onto  the  spindle  nose. 
With  a  piston  held  on  this  chuck,  the  turning,  grooving,  or 
grinding  operation  can  be  advantageously  performed.  The 
clamping  device  is  so  arranged  that  there  is  little  danger  of 
cracking  the  piston  or  of  springing  it  out  of  shape,  regard- 
less of  how  tightly  the  nut  is  set.  To  operate  the  chuck, 
a  pin  wrench  is  used,  and  by  turning  the  nut  in  the  right 
direction  with  this  wrench,  a  T-head  bolt  is  tightened  or 
loosened  on  the  inside  of  the  piston.  The  arrangement  will 
be  perfectly  clear  by  referring  to  the  illustration.     It  wiil 


Calipers  with  Two  Styles  of  Graduated  Scales  made  by  the 
Indicating  Calipers  Co. 
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KENT  BAR  STOCK  RACKS 

In  the  illustrations  which  accompany  the  following  de- 
scription there  are  shown  two  forms  of  bar  stock  racks 
which  have  recently  been  developed  and  placed  00  the 
market  by  the  Kent  Machine  Co.,  Kent,  Ohio.  It  will  be 
apparent  that  the  rack  shown  in  Fig.  1  is  designed  to  provide 
a  convenient  means  of*  storing  bars  of  considerable  length, 
and  that  the  rack  shown  in  Fig.  2  is  especially  adapted  for 
carrying  pieces  of  relatively  short  length. 

The  bar  stock  rack  arms  for  long  stock,  Fig.  1,  are  made 
in  single  sectional  units,  which  may  he  spaced  any  distance 
apart  to  accommodate  the  length  of  stock  to  be  held.  Bach 
of  these  units  is  made  up  of  a  number  of  interlocking  sec- 
tions so  that  any  number  of  arms  and  any  height  of  unit 
may  be  obtained.  The  hase  of  the  unit  projects  out  beyond 
the  longest  arm,  thereby  giving  each  unit  stability  and 
keeping  the  center  of  gravity  of  the  load  within  the  area  of 
footing.  As  will  be  seen  from  Fig.  1,  the  base  is  provided 
with  a  projection  in  order  that  it  may  be  used  as  an  arm  for 
holding  stock.  The  weight  of  this  stock  also  adds  to  the 
stability  of  the  unit.  Adjustment  of  the 
arms  may  be  varied  by  using  the  inter- 
locking spacing  collar,  and  large  spaces 
may  be  obtained  for  light  yet  bulky  ma- 
terial, such  as  tubing,  etc.  All  arms  and 
spacing  collars  interlock  with  the  base, 
and  no  set-screws  or  holding  devices  are 
required  in  the  assembly.  The  hole  in 
the  sectional  pieces  of  the  arms  is  bored 
to  fit  the  vertical  spindle  and  the  inter- 
locking devices  are  fitted  so  that  there 
is  practically  no  lost  motion.  With  the 
combination  of  adjustable  spacers,  the^se 
racks  may  be  adapted  for  storing  mate- 
rial of  various  sizes,  and  enough  arms 
may  be  placed  on  the  vertical  spindle  to 
provide  for  a  proper  classification  of  the 
material  stored. 

Fig.  2  shows  a  three-arm  sectional  in- 
terlocking unit,  complete  in  itself,  for 
the  storage  of  short  lengths  of  stock. 
The  presence  of  a  piece  of  short  length 
in  the  long  bar  rack  is  always  annoying, 
causing  considerable  difficulty  in  remov- 
ing the  longer  lengths  of  stock.  To  avoid 
this  difficulty  the  short-length  rack  arm 
has  been  designed  to  be  used  in  connec- 
tion with  the  longer  units.  Spacing  of 
the  arms  on  this  device,  as  well  as  on 
the  rack  shown  in  Fig.  1,  may  be  varied 
by  the  use  of  interlocking  spacing  col- 
lars, so  that  any  type  or  size  of  material 
is  well  provided  for.  The  racks  are  constructed  of  cast  iron. 
The  arms  have  been  thoroughly  tested  to  carry  all  the  ma- 
terial that  can  be  stored  on  them. 


Fig.  2.     Stock  Rack  built  by  Kent  Machine 
Co.    for   storing    Short   Pieces 


Portable   Motor-driven   Die-sinking    Machine    made   by   the   Modern    Mfg.    Co. 

MODERN  DIE-SINKING  MACHINE 

The  Modern  Mfg.  Co.,  75  Third  St.,  Bridgeport,  Conn., 
has  recently  placed  on  the  market  a  portable  motor-driven 
die-sinking  outfit,  consisting  of  a  motor  which  can  be  pla 
on  a  bench  or  suspended  in  a  vertical  or  horizontal  position. 
The  motor  is  provided  with  a  cord  for 
making  connections  to  an  electric  cir- 
cuit, and  a  flexible  shaft  by  means  of 
which  power  is  transmitted  to  the  tool. 
This  machine  is  adapted  for  use  in  sink- 
ing drop-forging  or  .embossing  dies,  and 
enables  such  work  to  be  done  with  con- 
siderable rapidity.  A  comparison  has 
been  made  between  the  work  of  a  die- 
sinker  using  one  of  these  tools  and  that 
of  a  dentist  who  is  preparing  a  cavity 
for  filling.  This  parallel  is  fairly  accu- 
rate, except  that  in  the  case  of  the  die 
the  opening  is,  of  course,  infinitely  larger. 
The  cutting  tools  used  for  both  classes  of 
work  are  somewhat  similar.  It  will  be 
seen  that  there  is  what  is  known  as  a 
"hand  piece"  at  the  end  of  the  flexible 
shaft,  and  its  design  is  worked  out  in 
such  a  way  that  cutting  tools  or  abrasive 
points  may  be  mounted  or  removed  with- 
out stopping  the  motor. 

This  die-sinking  outfit  is  made  in  two 
sizes,  known  as  Nos.  1  and  2,  which  have 
capacities  for  taking  tools  with  shanks 
up  to  3/16  and  1/16  inch  in  diameter, 
respectively.  The  standard  motor  that 
is  provided  with  this  equipment  is 
adapted  for  use  with  a  110-volt  alternat- 
ing current,  but  other  motors  can  be  fur- 
nished to  order.  For  use  in  connection 
with  this  die-sinking  equipment,  various 
types  of  chucks  and  abrasive  wheels  and  disks  may  be  pro- 
vided, and  also  a  variety  of  different  high-speed  steel  burrs 
and  abrasive  points.  This  range  of  tools  enables  the  op- 
erator to  work  out  the  "details  of  dies 
where  there  are  a  number  of  small  open- 
ings anil  fine  details  of  design  that  would 
ordinarily   have   to  be   cut    by   hand. 


Fig.    1.     Rack   built   by   the   Kent   Machine   Co.    for    Use  in  storing  Long  Bar  Stock 


"LENOX"  METAL-CUTTING 
BAND  SAW 

The  "Lenox"  metal-cutting  band  - 
here  illustrated  and  described  are  a  re- 
cent product  of  the  An  a  I  Ml'g 
Co..  Springfield,  Mass.  These  saws  may 
either  be  cut  to  the  desired  length  and 
have  the  ends  brazed  together  ready  for 
use.  or  they  can  be  furnished  in  coils  of 
any  specified  length.  Six  different  sizes 
are  made  in  widths  of  ',.  •%.  ft,  r>*.  ■"•,. 
and.  1    inch.      The    thickness   of   the   first 
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"Lenox"   Uetal-OUtttng   Buml   Saw   made   by   tho   Amorican 
Saw  &  Mi'k.   Co. 

three  sizes  is  0.025  inch,  or  23  gage;  for  the  next  two  sizes, 
the  thickness  is  0.032  inch,  or  21  gage;  and  the  thickness 
of  the  sixth,  that  is.  the  1  inch  size,  is  0.0I5G  inch,  or  20 
gage.  The  saws  can  be  furnished  with  10,  14,  18,  or  24  teeth 
per  inch,  and  they  may  be  tempered  to  meet  all  metal-cut- 
ting requirements. 


WALLACE  BENCH  SAWING  MACHINE 

In  the  accompanying  illustration  is  shown  a  bench  circular 
sawing  machine  which  is  a  recent  product  of  J.  D.  Wallace 
&  Co.,  1401  W.  Jackson  Blvd.,  Chicago,  111.  it  is  adapted  for 
use  in  pattern  shops  and  other  woodworking  establishments; 
and  through  enabling  sawing  operations  to  be  performed  at 
the  bench,  time  is  saved  which  would  otherwise  be  wasted 
in  going  back  and  forth  between  the  bench  and  a  floor  type 
machine.  This  saw  is  equipped  with  individual  motor  drive, 
and  is  designed  to  operate  from  an  electric  lighting  circuit. 


Circular   Sawing   Machine   built   by   J.    D.    Wallace   &    Co. 
for  Use  in  Woodworking  Shops 

Ample  power  is  provided  to  enable  it  to  take  a  full  2-inch 
cut  through  hard  wood,  so  that  the  saw  can  be  used  for 
practically  all  classes  of  work  that  are  generally  done  by 
hand  or  on  a  large  circular  sawing  machine. 

Several  new  features  have  been  developed  in  working  out 
the  design.  To»urovide  for  cutting  at  an  angle,  the  saw  is 
tilted,  instead  of  adopting  the  practice  of  tilting  the  table. 
The  advantage  claimed  for  this  feature 
is  that  it  obviates  trouble  sometimes 
experienced  through  having  long  pieces 
of  work  which  are  being  cut  on  an  an- 
gle come  into  contact  with  the  floor. 
Accurate  settings  may  be  made  to  cut 
at  any  desired  angle  by  simply  turning 
the  handwheel  until  an  indicator  on  a 
graduated  dial  shows  that  the  required 
setting  has  been  obtained.  The  setting 
is  accomplished  by  means  of  a  hand- 
wheel,  which  actuates  a  screw  and 
swiveled  nut  that  swings  the  cradle  on 
which  the  motor -driving  mechanism 
and  saw  are  mounted.  When  the  de- 
sired setting  has  been  obtained,  the 


screw  holds  this  cradle  Irmly  in  place.  Provision  Is  made 
for  raising  or  lowering  I  lie  saw  to  cut  or  groove  stock  any 
depth  to  'i  indies.  The  raising  ami  Lowering  mechanism 
is  similar  to  the  tilting  mechanism  and  is  controlled  by  a 
handwheel.  The  machine  i:;  driven  by  a  ';.  horsepower  Gen 
era]  Electric  motor. 


SPAFFORD  QUICK-ACTING  VISE 

The  Spafford  Tool  Works,  10  Hoadley  Place,  Hartford, 
Conn.,  have  recently  placed  on  the  market  what  is  known 
as  the  "Supreme"  quick-acting  vise,  which  is  adapted  for 
general  shop  use  or  for  use  on  hand  or  power  milling  ma 
chines,  grinding  machines,  etc.,  that  are  engaged  on  quantity 
production  work.    The  vises  are  made  in  four  different  sizes, 


"Supreme"    Quick-acting   Vise   made   by   the    Spafford   Tool  Works 

having  openings  of  3,  4,  5,  and  7  inches,  respectively.  All 
steel  parts  are  made  from  either  drop-forgings  or  bar  stock, 
hardened  and  ground,  and  the  base  of  the  vise  is  carefully 
scraped  to  fit  the  slide.  In  order  to  allow  the  loose  jaw  to 
be  transferred  from  one  vise  to  another,  these  jaws  are 
drilled  to  gages,  which  assures  interchangeability.  Semi- 
steel  is  used  in  making  the  base  of  the  vise,  and  the  sta- 
tionary jaw  is  let  into  a  recess  which  affords  ample  support 
to  prevent  the  alignment  of  the  jaw  from  changing.  Quick 
action  of  the  movable  jaw  of  this  vise  is  secured  by  means 
of  a  cam-lever  which  draws  it  tightly  against  the  work,  after 
which  an  eccentric  lever  is  finally  tightened  to  secure  this 
jaw  on  the  work.  The  hardened  slide  is  smooth  on  its  top 
surface,  and  the  levers  are  firmly  held  in  place  by  means 
of  a  bolt  fitted  into  a  T-slot,  the  under  side  of  which  is 
located  at  an  angle,  and  the  bolt  head  is  finished  to  the 
same  angle,  which  produces  a  wedging  action  and  makes  it 
impossible  for  the  bolt  to  slip  back.  A  pin  against  which 
the  cam-lever  works  in  opening  the  vise  is  so  located  that 
when  fully  opened  the  lever  vslips  past  the  pin  and  avoids 
danger  of  breaking  the  pin  or  elongating  the  hole  in  the 
base. 


MONARCH  ENGINE  LATHES 

A  24-inch  quick-change-gear  engine  lathe  equipped  with  a 
three-step  cone  pulley  and  double  back-gears,  and  a  12-inch 
lathe  with  a  four-step  cone  pulley  and  single  back-gears  are 
recent  products  of  the  Monarch  Machine  Tool  Co.,  Sidney, 
Ohio.  On  the  24-inch  lathe,  the  apron  is  of  the  double  plate 
type,  and  frictions  are  used  for  operating  both  longitudinal 
and  cross  feeds.     All  apron  gears  are  made  of  drop-forged 


Fig.  1.     Twenty-four-inch  Quick-change-gear  Lathe  built  by  the  Monarch    Machine   Tool  Co. 
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Fig.  2.     Twelve-inch  Quick-change-gear  Lathe  which  is  a  Recent  Product 
of  the  Monarch  Machine  Tool  Co. 

steel.  These  lathes  are  heavily  constructed  to  meet  the  re- 
quirements of  severe  service,  and  are  equipped  with  a  coun- 
tershaft in  which  the  hangers  and  clutch  pulley  run  on  Hyatt 
roller  bearings.  This  lathe  is  driven  from  the  countershaft 
by  a  belt  6  inches  in  width. 

The  12-inch  lathe  illustrated  in  Fig.  2  has  been  designed 
with  a  view  to  producing  a  universal  small  lathe — one 
which  could  meet  the  demand  of  precision  work,  and  still 
be  built  in  large  quantities.  It  is  provided  with  a  lead-screw 
reverse  in  the  headstock,  and  the  rack  pinion  is  disengaged 
when  the  machine  is  used  for  thread  cutting.  All  gears  in 
the  quick-change  box  are  made  of  steel  and  bronze-bushed. 
Provision  is  made  for  cutting  from  3  to  96  threads  per  inch. 
The  machine  shown  has  a  four-step  cone  pulley  and  single 
back-gears,  and  carries  a  belt  2  inches  in  width.  This  lathe 
is  also  built  with  a  three-step  cone  pulley  and  double  back- 
gears. 


BLACK  &  DECKER  VALVE  GRINDER 

The  Black  &  Decker  Mfg.  Co.,  10  Guilford  Ave.,  Baltimore, 
Md.,  is  now  making  a  portable  electrically  driven  valve 
grinder  which  forms  the  subject  of  the  following  descrip- 
tion. This  device  is  provided  with  an  oscillating  spindle 
and  is  used  for  grinding  valves  mechanically.  The  spindle 
oscillates  with  a  long,  steady  sweep  similar  to  the  movement 
obtained  in  grinding  by  hand.  It  will  be  apparent  from 
the  illustration  that  use  has  been  made  of  the  pistol  grip 
and  trigger  switch  features  which  are  used  on  other  tools 
of  this  company's  manufacture.  A  1/6-horsepower  motor  is 
provided  for  driving  the  tool,  which  is  air-cooled  and  op- 
erates on  standard  electric  power  circuits,  either  alternat- 
ing current  from  25  to  60  cycles,  or  direct  current  of  110  or 
220  volts.  The  motor,  gearing,  and  reciprocating  mechanism 
are  completely  enclosed  in  an  aluminum  housing,  the  gear- 
ing and  reciprocating  device  being  separated  from  the  motor 
compartment  and  packed  in  grease.     Ball  bearings  carry  the 


grinding  spindle,  and  the  armature  shaft  runs  in  Norma  ball 
bearings.  The  gear  shafts  are  ground  to  size  and  supported 
at  both  ends  by  phosphor-bronze  bearings.  Bits  may  be  pro- 
vided to  adapt  this  too]  for  grinding  various  types  of  valves. 

CANTON  AUTOMOBILE  ENGINE  FLOOR 
CRANE 

The  illustration  presented  in  connection  with  the  follow- 
ing description  shows  a  portable  floor  crane  and  hoist  built 
by  the  Canton  Foundry  &  Machine  Co.,  Canton,  Ohio,  which 
is  equipped  with  a  Bpecial  type  of  motor  stand  to  provide 
for  the  rapid  handling  of  automobile  engines.  This  outfit 
comprises  the  equivalent  of  a  crane,  hoist,  truck  and  work- 
bench for  handling  motors,  and  the  advantage  claimed  for 
the  apparatus  is  that  an  engine  can  be  taken  out  of  the 
chassis,  hooked  onto  the  motor  stand,  and  taken  to  any  part 
of  the  shop — for  instance,  to  a  window  where  the  light  is 
good.  Provision  made  for  revolving  the  engine  enables  the 
mechanic  to  reach  any  part  of  its  mechanism.  If  work  is 
to  be  done  on  the  crankcase  bearings,  the  engine  can  be 
turned  around  to  a  position  where  that  part  of  the  mech- 
anism can  be  easily  reached.     Then,  if  it  is  desired  to  work 


Portable  Floor  Crane  and  Hoist  built  by  tho  Canton  Foundry  &  Machine 
Co.    with   Special   Attachment    for   handling   Automobile    Engines 

(;n  the  cylinders,  the  engine  may  again  be  turned  over  so 
that  the  workman  gains  ready  access  to  the  desired  point. 
Portable  cranes  equipped  in  this  way  are  adapted  for  use 
in  garages  or  in  automobile  manufacturing  plants.  They 
have  a  capacity  for  loads  up  to  2  tons,  and  a  lift  of  6  feet 
4  inches. 


Electrically   Driven   Portable   Valve    Grinder   made    by   the 
Black  &   Docker  Mfg.   Co. 


PETTERSON  DRILL  AND  VALVE  GRINDER 

A  combination  drill  and  valve  grinder  is  now  being  made 
by  the  Petterson  Engineering  &  Mfg.  Co.,  Ml  Main  St., 
Worcester.  Mass.  This  tool  is  electrically  driven  and  has  a 
capacity  for  drilling  holes  up  to  U  inch  in  diameter.  It  is 
Stated  that  less  than  a  minute  is  required  to  change  the  tool 
From  a  drill  to  a  valve  grinder,  or  vice  versa,  and  a  screw- 
driver is  the  only  tool  required  to  make  the  change.  When 
equipped  for  valve  grinding,  the  tool  furnishes  the  familiar 
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Petterson    Combination    Drill    and    Valve 
Grinder 


grease, 

are  provided  in  the  motor,  oscillator  and 
drill  shaft  bearings.  Ball  bearings  carry  the 
thrust  load.  The  casing  is  split,  and  by 
simply  removing  the  screws  which  hold  it 
together,  the  entire  mechanism  is  exposed 
to  provide  for  making  adjustments  or  re- 
pairs. This  tool  is  driven  by  a  1/12-horse- 
power  motor  for  110  to  130  volts,  direct  cur- 
rent, alternating  current,  or  universal,  and 
a  plug  and  an  eight-foot  cord  provide  for 
making  connection  to  the  electric  circuit. 
A  drill  chuck  and  grinder  chuck,  shown  in 
the  illustration,  provide  for  holding  either 
a  twist  drill  or  a  valve  grinder,  as  desired. 


oscillating  m  ol  lo  n 
used  in  'the  perform 
ance  of  iiiis  opera- 
iion  in  addition  to 
the   combination    tool, 

B  e  |>  B  r  8  t  e  tOOlB  arc 
in  a  ii  e  which  provide 
tor  the  performance 
di'  either  <>f  the  opera- 
tions which  maj  be 
bandied  by  the  com- 
bination outfit, 

There  are  no  out- 
side projections  which 
would  prevent  the 
tool  from  working  In 
close  corners.  A  but- 
ton switch  is  located 
in  the  handle,  where 
it  is  always  within 
reach  to  provide  for 
starting  or  stopping 
the  spindle.  The  gear- 
case  is  packed  with 
and   oil-holes 


the  machine  was  equipped  to  grind  with  a  sandstone  wheel 
Instead  of  one  of  the  commonlj  UBed  forms  of  abrasive  wheels, 
as  tin  Bandstone  was  Found  to  give  very  good  service  on  this 
particular  class  of  work.  The  field  of  tins  grinding  machine 
is  by  no  means  limited  to  the  grinding  of  lithographing 
plates,   however,   as   there   is   no    reason    why   it  could    not    be 

furnished  with  a  suitable  abrasive  wheel  where  the  nature  of 

the  work  demands  it.  The  grinding  Wheel  used  on  the  ma- 
chine may  he  of  any  size  up  to  :i(i  inches  in  diameter  by  10 
inches  face  width.  It  will  be  noticed  that,  this  machine  is 
heavily  built,  the  drive  to  the  table  being  transmitted  through 
bevel  gears  and  a  screw  reversing  device  of  the  form  ordina- 
rily used  on  planers.  The  wheel  spindle  is  carried  by  slides 
which  are  fitted  to  the  saddles  on  the  face  of  the  uprights; 
and  when  the  machine  is  In  operation,  the  wheel  oscillates 
across  the  work  as  it  is  fed  under  the  wheel.  This  oscillating 
motion  is  accomplished  hy  means  of  the  crank  and  connec- 
tion, which  will  be  seen  at  the  right-hand  side.  A  lever 
located  just  above  the  oscillating  connecting-rod  operates  a 
(dutch  that  engages  the  bevel  gear,  and  this  clutch  can  be 
engaged  or  disengaged  at  will,  so  that  the  wheel  will  travel 
in  a  straight  path  instead  of  oscillating,  when  the  final 
finishing  grinding  is  being  accomplished.  This  machine  has 
a  capacity  for  grinding  work  up  to  26  inches  wide  by  60 
inches  long,  and  it  weighs  about  13,000  pounds. 


SPRINGFIELD  OSCILLATING 
SURFACE  GRINDER 

One  of  the  recent  products  of  the  Spring- 
field Mfg.  Co.,  Bridgeport,  Conn.,  is  a  heavy- 
duty  oscillating  surface  grinding  machine 
which  was  primarily  designed  for  use  in 
grinding  steel  lithographing  plates.  For  the 
performance    of    this    particular    operation. 


IQ 

n 

( 

Fig.   1.     Oscillating  Surface  Grinding  Machine  built  by  the  Springfield  Mfg.   Co. 


Fig.    2.     Opposite    Side   of   Springfield   Oscillating   Surface    Grinding   Machine 


PUTNAM  SLOTTING  MACHINE 

The  Putnam  Machine  Works  of  Manning, 
Maxwell  &  Moore,  Inc.,  Fitchburg,  Mass.,  are 
now  building  15-  and  18-inch  slotting"  ma- 
chines of  the  type  here  illustrated.  In  work- 
ing out  the  design,  care  has  been  taken  to 
locate  all  levers,  etc.,  within,  convenient 
reach  of  the  operator.  The  weight  mounted 
on  the  forged  steel  arm  affords  a  counter- 
balance for  the  cutter-bar,  which  is  equipped 
with  a  McCord's  quick-return  motion.  The 
cutter-guide  may  be  raised  or  lowered  by  a 
screw  to  a  point  immediately  above  the  work 
being  machined.  The  relief  apron  has  both 
horizontal  and  vertical  clamping  surfaces  with 
hardened  and  serrated  steel  faces.  This  apron 
is  hinged  to  the  ram,  the  hinge  being  located 
well  back  and  very  low  down.  The  spring 
tension  controlled  by  a  pilot  provides  ad- 
justment, or  permits  clamping  rigidly  to 
the  cutter-bar.  Incorporated  in  the  crank- 
disk  construction,  there  is  a  stroke  indicator 
which  shows  at  all  times  the  length  of 
stroke  for  which  the  machine  is  set. 
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Surrounding  the  circular  table,  there  is  a  trough  to  catch 
the  cutting  lubricant,  and  this  table  is  graduated  all  around 
the  circle,  which  facilitates  setting  it  in  any  desired  posi- 
tion. Locking  is  accomplished  by  four  clamps.  The  com- 
pound table  is  supported  for  its  entire  width  on  the  car- 
riage. Power  feeds  and  hand  adjustments  are  provided  for 
the  table  in  all  directions,  that  is,  cross,  longitudinal,  and 
rotary,  all  of  which  are  controlled  from  the  operating  side 
of  the  machine  and  so  arranged  that  only  one  feed  can  be 
engaged  at  a  time.  These  feeds  are  actuated  by  a  cam  on 
the  crank  disk  shaft  and  a  wide  range  of  positive  feeds  is 
provided.  All  feed  movements  are  engaged  when  the  ram 
is  at  the  upper  end  of  its  stroke.  The  rocker  arm  support- 
ing the  feed  pawl  is  held  on  the  shaft  by  a  friction  clamp, 
allowing  it  to  slip  in  the  event  of  the  table  encountering  an 
obstruction,   thus  preventing  damage  to  the  mechanism. 


■1 

Slotting  Machine  built  in  15-  and  18-inch  Sizes  by  the  Putnam  Machine 
Works  of  Manning,   Maxwell  &  Moore 

Eight  cutter-bar  speeds  are  provided  by  means  of  a  four- 
speed  gear-box  and  a  two-speed  countershaft  with  a  single 
pulley  belt  drive  to  the  machine.  The  pulley  is  mounted  on 
a  powerful  friction  clutch  operated  by  a  conveniently  located 
lever,  and  throwing  out  the  clutch  also  applies  a  brake  which 
quickly  stops  the  machine.  A  four-speed  selective  sliding 
gear  transmission  is  used,  allowing  the  gears  to  be  shifted 
instantly  to  the  desired  position.  All  gears  are  made  of 
heat-treated  alloy  steel,  and  both  the  gears  and  shafts  are 
served  by  a  splash  system  of  lubrication.  •  By  using  the  inter- 
locking gear  shift  lever,  assurance  is  obtained  that  the  main 
friction  will  be  released  and  the  shaft  slowed  down  before 
the  gears  can  be  shifted.  Simplicity  is  the  chief  claim  made 
for  the  McCord  quick-return  mechanism.  It  consists  of  a 
link  connecting  the  main  driving  gear  to  a  crank  keyed 
to  the  cutter-bar  operating  shaft.  This  link  has  holes  bushed 
with  bronze  and  it  turns  on  steel  pins,  and  the  parts  are  so 
proportioned  that  the  cutter-bar  speed  is  nearly  uniform  on 
the  working  stroke,  with  a  2  to  1  ratio  between  the  return 
and  the  working  stroke.  The  regular  equipment  furnished 
with  this  machine  includes  a  two-speed  countershaft  and  the 
necessary  wrenches  for  making  all  adjustments. 


BLACK  &  DECKER  "LECTROFLATER" 
OUTFIT 

The  Black  &  Decker  Mfg.  Co.,  10  Guilford  Ave.,  Baltimore, 
Md.,  is  now  building  a  "lectroflater"  outfit  comprising  a  '•_>- 
horsepower  electrically  driven  air  compressor  with  a  capacity 


Portable    "Lectroflater"    Outfit    built   by    the    Black    &   Decker    Mfg.    Co. 

of  two  cubic  feet  of  free  air  per  minute,  and  a  cylindrical 
pressed  steel  receiver  14  by  30  inches  in  size  mounted  on 
three  wheels  and  provided  with  a  handle  so  that  the  entire 
apparatus  can  be  easily  transported  from  one  part  of  the 
plant  to  another.  This  outfit  is  completely  equipped  with  a 
switch,  electric  cable,  attachment  plug,  pressure  gage,  safety 
valve,  25  feet  of  hose,  and  all  necessary  piping  and  wiring. 
The  air  compressor  is  the  standard  Black  &  Decker  No.  2 
equipment,  and  the  electric  motor  develops  a  full  ^-horse- 
power and  may  be  used  on  either  alternating  current  up  to 
60  cycles,  or  on  direct  current.  A  compact  form  of  construc- 
tion is  obtained  by  enclosing  the  motor,  gear  train  and 
compressor  in  a  single  housing.  The  motor  and  compressor 
are  cooled  by  forced  circulation  of  air  through  this  housing, 
and  they  can  run  continuously  without  overheating.  The 
motor,  gears  and  compressor,  including  the  cylinder  walls 
and  piston,  are  lubricated  with  grease  by  capillary  action. 


METAL  CLEANING  MACHINE 

For  use  in  removing  grease  from  the  product  of  automatic 
screw  machines  and  other  work  of  like  nature,  the  Ideal 
Concrete  Machinery  Co.,  Cincinnati,  Ohio,  is  building  a  metal 
cleaning  machine  which  is  here  illustrated  and  described. 
It  consists  of  a  barrel,  or  drum,  mounted  above  a  heating 
tank  for  the  cleaning  solution.  Within  this  drum  there  is 
a  worm  attached  to  the  drum  shaft,  and  at  one  end  a  gap 
for    discharging    the    work    from    the    drum    onto    a    drying 


Metal    Products    Cleaning    Machine    built    by    the    Ideal    Concrete 
Machinery    Co. 
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screen.  From  the  beating  tank  the  cleaning  solution  is 
pumped  Into  the  drum  at  the  charging  end,  ami  from  that 

point   it   Hows  through  the  drum  and  drains  hack   through 

holes  in  the  periphery  near  the  discharging  end.  The  solu- 
tion is  drawn  from  the  bottom  of  the  tank,  and  ae  tiio  grease 
thai  is  removed  from  the  work  Boats  to  the  top  ol  the  solu- 
tion, assurance  is  obtained  of  the  delivery  of  clean  solution 
to  the  drum,  in  operating  the  machine,  a  practice  is  made 
Of  always  keeping  the  drum  in  which  the  work  is  cleaned 
partially   tilled  with  the  solution. 

From  the  charging  end  of  the  machine,  the  work  is  im- 
pelled through  the  rotation  of  the  drum  and  worm,  thus 
carrying  it  through  to  the  discharging  end,  and  then  onto 
the  draining  screen  from  which  the  work  is  transferred  to 
tote  boxes  or  any  other  convenient  receptacle.  At  all  times, 
the  work  lies  at  the  bottom  of  the  drum,  and  is  submerged 
in  the  cleaning  solution  during  its  passage  through  the 
drum.  At  the  time  it  passes  out  onto  the  drying  screen  it 
is  clean  and  carries  sufficient  heat  to  facilitate  drying.  This 
machine  is  in  no  sense  a  tumbling  barrel,  as  the  work  is 
never  lifted  from  the  bottom  of  the  drum  and  the  speed  of 
rotation  is  only  seven  revolutions  per  minute,  which  is  slow 
enough  to  permit  threaded  work  being  cleaned  without  mar- 
ring the  threads.  Machines  of  this  type  are  manufactured 
with  capacity  for  cleaning  from  5000  to  60,000  pounds  of 
metal  products  per  day.  In  some  cases,  it  is  desirable  to 
rinse  the  work  as  well  as  wash  it,  and  in  such  cases  the 
machines  are  placed  in  a  series,  with  cleaning  solution  run- 
ning through  one  machine  and  clean  water  through  the  other. 


DEFIANCE  CYLINDER  BORING  MACHINES 

The  vertical  cylinder  boring  machine  shown  in  the  ac- 
companying illustration  is  built  in  Nos.  7,  8,  and  9  sizes  by 
the  Defiance  Machine  Works,  Defiance,  Ohio.  These  are 
single-purpose  production  machines  designed  to  meet  the 
requirements  of  gas-engine  manufacturers  for  roughing, 
semi-finishing,  and  finish-boring  gas-engine  cylinders  of 
either  single  units  or  any  number  of  units  cast  en  bloc. 
After  the  work-holding  fixture  and  tools  have  been  set  on 
this  machine,  the  operator  is  only  required  to  load  and  un- 
load the  fixtures,  as  the  remainder  of  the  operation  is  auto- 
matically controlled.  Application  of  combination  forced 
feed  and  the  splash  system  of  lubrication  is  made  possible 
by  the  completely  enclosed  form  of  construction  which  has 
been  adopted.  Both  the  feed  and  driving  mechanisms  are 
encased  and  partially  submerged  in  a  bath  of  oil,  while  the 
bearings  are  lubricated  by  forced  feed  through  individual 
leads.  Unit  construction  has  been  adopted  for  various  parts 
of  the  mechanism,  and  each  unit  is  readily  accessible  with- 
out disturbing  other  parts  of  the  mechanism. 

Power  is  transmitted  to  the  spindle  from  a  three-step  cone 
pulley  through  steel  worms  and  bronze  worm-wheels,  with 
connection  made  from  the  worm-wheel  to  the  spindle  by  a 
tongue  which  is  an  integral  part  of  the  spindle.  The  spin- 
dles are  driven  at  a  point  close  to  the  nose,  which  reduces 
the  possibility  of  torque,  chatter  and  other  undesirable  con- 
ditions of  operation.  Each  spindle  is  supported  by  three 
bronze  bearings  with  the  nose  bearing  made  conical  in  shape 
and  provided  with  convenient  means  of  adjustment  for  tak- 
ing up  wear.  All  thrust  is  received  by  two  sets  of  SKP 
ball  bearings  between  which  each  spindle  moves.  After  the 
power  has  been  shut  off,  the  rotation  of  the  spindles  can  be 
instantly  stopped  by  means  of  a  friction  brake  located  in 
the  driving  pulley,  this  brake  being  manipulated  by  means 
of  a  lever  that  is  conveniently  located  for  the  operator.  The 
boring  tool  is  fitted  to  the  spindle  by  a  tapered  shank  and 
is  held  in  place  by  a  lock  bolt  leading  through  the  spindle 
through  the  top,  which  eliminates  any  possibility  of  its  being 
pulled  out  from  the  spindle  on  the  return  stroke. 

The  feed  unit  is  completely  enclosed  in  a  case  which 
retains  oil  at  a  level  sufficiently  high  to  take  advantage  of 
the   splash   system   of  lubrication.     All   feed   shaft  bearings 


bronze  bushed  and  end  thrusts  are  carried  by  BKF 
ball  bearing!,  Changes  of  feed  are  accomplished  by  re- 
moving the  gear-case  cover  ami  changing  two  gears.  Hand 
adjustment  is  provided  for  the  table,  but  when  the  machine 
is  in  operation  the  table  automatically  feeds  the  work  to 
the  boring  tools,  and  after  the  cut  has  been  completed,  it 
automatically  reverses  to  a  fast  traverse  and  returns  to  the 
lower  position,  where  it  stops.  The  raising  or  lowering  of 
the  table  is  accomplished  by  means  of  jack-screws  which 
are  self-contained  units  with  their  contents  packed  in  grease. 
Means  of  tightening  or  loosening  the  screws  independently 
of  each  other  is  provided  in  order  to  maintain  perfect  align- 
ment of  the  table.  As  in  other  parts  of  the  mechanism 
where  thrust  loads  have  to  be  carried,  SKP  ball  bearings 
are  employed  for  taking  the  thrust  of  the  jacks.  The  table, 
columns  and  base  of  the  machine  constitute  the  frame,  and 
they  are  cast  from  a  close-grained  gray  iron.  The  table  is 
gibbed  to  the  columns  at  each  side  in  order  to  provide  means 
of  maintaining  an  accurate  feed  on  the  sliding  surfaces.  The 
columns   and   base    are   of   a  box    construction   and   heavily 


Four-spindle  Cylinder  Boring  Machine  built  by  the  Defiance  Machine  Works 

reinforced,  and  the  base  rests  on  the  floor  at  three  points 
only,  which  eliminates  the  necessity  of  building  a  special 
concrete  foundation.  The  capacity  of  the  No.  7  machine  is 
36  inches  between  the  housings,  of  the  No.  8  machine  48 
inches  between  the  housings,  and  of  the  No.  9  machine  60 
inches  between  the  housings.  Special  attachments,  such  as 
work-holding  fixtures,  boring  tools,  pump  tank  and  pipe  for 
the  distribution  of  cutting  lubricant,  or  an  individual  motor 
dr(ive,  may  be  provided  as  special  features. 


ELECTRIC  DEMAGNETIZING  MACHINE 

Some  shops  experience  a  considerable  amount  of  trouble 
through  having  milling  cutters,  micrometers,  and  other  tools 
accumulate  a  sufficient  amount  of  magnetism  so  that  chips 
of  iron  and  steel  are  caused  to  cling  to  them.  There  are 
several  reasons  for  this  tendency  of  tools  to  become  mag- 
netized, among  which  the  more  common  are  the  accumula- 
tion of  residual  magnetism  in  parts  that  are  held  on  magnetic 
chucks,  or  the  accumulation  of  magnetism  as  the  result  of 
static  discharges  from  belts,  etc. 

Inside  the  box  of  the  demagnetizer  there  is  a  coil  of  wire 
wound  around  the  middle  pole,  through   which  alternating 
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electric  current  flows.  This  develops  magnetic  lines  of  force 
across  the  three  poles  of  the  demagnetizer,  which  cut  the 
magnetic  flux  and  effect  the  demagnetization  of  the  tool  or 
other  piece  of  magnetized  iron  or  steel  that  is  drawn  across 
the  poles  of  the  instrument. 

The  "Bull  Dog"  tool  demagnetizer  which  has  recently  been 
placed  on  the  market  by  the  Electric  Brazing  &  Welding 
Machine  Co.,  Inc.,  30  Church  St.,  New  York  City,  is  an 
electrically  operated  device  which  is  so  designed  that  it 
may  be  connected  to  an  alternating-current  lighting  circuit 
of  110  or  220  volts,  and  of  any  standard  frequency.  All  that 
is  necessary  is  to  connect  the  demagnetizer  with  the  light- 
ing circuit  by  means  of  the  familiar  form  of  lamp  cord,  and 
the  instrument  is  ready  for  use.  At  the  top  of  the  case 
there  are  three  poles,  each  of  which  is  approximately  two 
inches  in  width,  with  a  spacing  of  two  inches  from  center 
to  center  of  the  poles.  To  demagnetize  a  tool,  it  is  merely 
necessary  to  draw  it  across  the  faces  of  these  poles.  If  the 
tool  is  large  enough,  it  is  allowed  to  touch  all  three  of  the 
poles,  or,  if  the  tool  is  small,  it  is  allowed  to  touch  two 
poles,  or  even  one  pole.     The  action  of  the  demagnetizer  is 


Elootrio  Demagnetizer  made  by  the  Electrio  Brazing  &  Welding 
Machine   Co.,   Inc. 

said  to  be  instantaneous,  it  being  merely  necessary  to  draw 
the  tool  across  the  face  of  the  poles  and  all  magnetism  will 
be  completely  removed. 

In  some  plants,  very  satisfactory  results  are  being  ob- 
tained by  placing  one  of  these  demagnetizers  beneath  the 
counter  at  the  tool  crib  window,  with  the  poles  projecting  up 
to  the  top  level  of  the  counter.  Then,  as  the  tools  come  in 
from  the  shop,  they  may  be  drawn  across  this  demagnetizing 
instrument,  thus  giving  assurance  that,  when  again  placed 
in  service,  no  trouble  will  be  experienced  through  the  ten- 
dency of  magnetic  force  to  cause  chips  to  stick  to  the  tools. 


NEW  MACHINERY  AND  TOOLS  NOTES 


Plate  Rolling  Mill:  Morgan  Engineering  Co.,  Alliance, 
Ohio.  A  plate  rolling  mill  which  is  said  to  be  the  largest 
equipment  of  its  type  ever  built  in  America.  The  mill  has  a 
capacity  of  180  inches  and  is  intended  for  export  to  Japan, 
at  the  plant  of  the  Imperial  Steel  Works  in  Tokio. 

Scarfing  Machine:  Hilles  &  Jones  Co.,  Wilmington,  Del. 
A  ship  plate  scarfing  machine  which  is  equipped  with  a 
draw-knife  shaper  action  to  provide  for  simultaneously 
scarfing  both  corners  of  a  plate.  Machines  of  this  type  are 
built  in  different  lengths  to  provide  for  the  performance  of 
scarfing  operations  on  plates  with  considerable  variation 
in  size. 

Roller  Bearing:  George  D.  Bailey  Co.,  Chicago,  111.  A 
roller  bearing  which  is  equipped  with  concave  rollers  that 


run  in  convex  raceways.  The  rollers  and  raceways  are  also 
tapered,  the  design  being  worked  out  in  such  a  way  that  the 
bearing  has  capacity  for  carrying  a  thrust  load  and  provision 
for  taking  up  lost  motion,  in  addition  to  supporting  the 
usual  radial  loads  that  come  on  a  journal   bearing. 

Master  Controller:  Cutler-Hammer  Mfg.  Co.,  Milwaukee, 
Wis.  A  multi-speed  master  controller  for  use  in  connection 
with  automatic  magnetically  governed  controller.  It  is 
especially  applicable  for  employment  in  connection  with 
steel-mill  and  crane  controllers  where  the  operator's  atten- 
tion should  not  be  diverted  from  the  work  or  machine,  and 
for  use  in  positions  where  the  amount  of  available  space  is 
limited. 

Punching,  Trimming,  and  Shearing  Machine:  Long  & 
Allstatter  Co.,  Hamilton,  Ohio.  A  combination  multiple 
punching,  trimming,  and  shearing  machine  which  provides 
for  the  performance  of  a  cycle  of  operations  on  a  plate  or 
structural  shape  at  a  single  setting  of  the  work.  All  of  the 
tools  used  on  the  machine  are  clamped  in  position  by  T-head 
bolts  which  are  located  in  accessible  positions,  so  that  the 
tool  setter's  work  is  facilitated  as  far  as  is  possible. 

Planing  Machine  Jacks:  Kent  Machine  Co.,  Kent,  Ohio. 
A  line  of  jacks  which  are  made  in  three  sizes  covering  a 
range  of  from  2  to  6  inches.  The  bases  of  these  Jacks  are 
made  of  cast  iron  with  adjustment  secured  by  means  of  a 
screw  placed  in  the  top  of  the  casting.  A  set-screw  prevents 
the  adjusting  screw  from  turning  while  the  jack  is  in  use. 
the  set-screw  engaging  a  brass  plug,  which,  in  turn,  bears 
on  the  adjusting  screw  so  that  mutilation  of  the  thread  is 
avoided. 

Roll  Lathe:  Standard  Engineering  Co.,  Ellwood  City,  Pa. 
A  machine  which  is  claimed  to  be  the  largest  roll-turning 
lathe  ever  built  in  this  country.  It  is  for  shipment  to  a 
steel  plant  in  Japan.  The  machine  swings  62  inches  over 
the  necking  rests  and  has  a  total  weight  of  approximately 
275,000  pounds.  The  bed  is  42  feet  in  length,  and  owing  to 
difficulty  which  would  otherwise  have  been  experienced  in 
transportation,  it  is  made  in  three  sections,  each  of  which 
is  14  feet  long. 

Keyseat  Milling  Machine:  Newton  Machine  Tool  Works. 
Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Pa.  A  horizontal 
keyseat  milling  machine  which  is  built  along  lines  to  adapt 
it  for  heavy  duty.  This  machine  is  especially  suitable  for 
milling  keyseats  in  long  shafts,  owing  to  the  table  being 
supported  for  its  full  length  to  avoid  overhang.  Another 
advantage  of  this  type  of  machine  is  that  provision  is  made 
for  milling  keyseats  in  multiple,  thus  saving  time  and  re- 
ducing production  costs. 

Gear-nobbing  Machine:  Jones  Superior  Machine  Co., 
Chicago,  111.  A  powerful  gear-hobbing  machine  designated 
as  No.  48,  which  is  adapted  for  generating  the  teeth  of 
gears  up  to  72  inches  in  diameter  by  20  inches  face  width, 
the  minimum  diameter  of  work  which  can  be  handled  being 
approximately  10  inches.  To  make  it  possible  to  handle  such 
small  work,  the  column  has  been  under-cut  in  such  a  way 
that  the  table  can  be  fed  inward  until  it  swings  beneath  the 
ways  on  which  the  hob  saddle  is  mounted. 

Drill  Chuck:  Montgomery  &  Co.,  Inc.,  New  York  City. 
A  chuck  adapted  for  use  in  holding  straight-shank  drills. 
This  chuck  is  claimed  to  be  capable  of  releasing  the  drill 
instantly  without  the  use  of  a  wrench  or  any  other  tool  to 
manipulate  the  chuck.  There  are  no  projections  which 
could  catch  and  injure  the  operator's  hands  or  clothing. 
The  chuck  jaws  are  made  of  chrome-nickel  steel  and  are 
claimed  to  be  strong  enough  to  stand  any  reasonable  strain 
to  which  a  drill  chuck  will  be  subjected  while  in  service. 

Soldering  Iron:  Cutler-Hammer  Mfg.  Co.,  Milwaukee, 
Wis.  A  soldering  iron  especially  adapted  for  use  in  making 
tin  cans  used  for  packing  various  food  products.  This  iron 
consists  of  a  pair  of  heating  units  insulated  by  mica  and 
covered  with  a  steel  jacket  pressed  into  close  contact  with 
the  mica.  The  heating  units  are  located  at  both  sides  of  a 
piece  of  bar  copper  and  gripped  between  two  iron  plates, 
forming  a  clamp.  The  iron  is  rated  at  200  to  225  watts  and  Is 
said  to  have  a  remarkably  high  degree  of  heating  efficiency. 

Piston  Chuck:  S.  D.  Hartog  Mfg.  Co.,  St.  Louis,  Mo. 
This  chuck  is  adapted  for  use  in  garages,  service  stations, 
and  other  shops  in  which  it  is  sometimes  necessary  to  re-turn 
piston  ring  grooves  in  pistons  for  gas  engines  or  automobile 
motors.  The  design  is  worked  out  in  such  a  way  that  the 
piston  may  be  re-turned  without  the  necessity  of  removing 
the  connecting-rod.  The  skirt  of  the  piston  is  pulled  up 
against  the  face  of  the  chuck  and  held  in  place  by  sliding 
a  pin  through  the  crankshaft  bearing  in  the  connecting-rod. 

"Mult-au-matic":  Bullard  Machine  Tool  Co.,  Bridgeport, 
Conn.  Readers  of  Machintky  are  familiar  with  the  features 
of  the  14-inch  "Mult-au-matic"  built  by  this  company.  Re- 
cently an  8-inch  machine  has  been  added  to  the  Bullard  line. 
This  smaller  sized  machine  follows  the  same  general  lines 
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of  construction  which  have  been  successfully  employed  In 
tin'  larger  tool.  The  Claim  Is  made  for  the  new  machine 
that  it  is  equivalent  to  si\  automatically  oporatod  engine 
Lathes  working  in  sequence  and  operated  by  one  man,  whose 
duties  consist  of  loading  and  unloading  pieces  from  the 
work-holding  fixtures.  As  both  the  machine  and  tho  operator 
are  kept  constant lv  employed,  idle  time  is  reduced  and  a 
high  rate  of  production  is  attained. 

Portable  Electric  Grinding  Machine:  Sapltil  Mfg.  Corpora- 
tion, 149  W.  Austin  Ave.,  Chicago,  111.  A  portable  tool,  cut- 
ter, and  surface  grinding  machine  which  is  equipped  with 
individual  electric  motor  drive.  This  machine,  or  more 
properly  attachment,  is  designed  to  be  placed  over  the  tool- 
post  on  a  lathe,  and  is  held  in  place  by  means  of  the  regular 
toolpost  screw.  The  grinding  spindle  may  be  raised  or 
lowered  to  the  desired  position  by  means  of  a  micrometer 
adjustment,  and  the  drive  from  the  motor  to  the  spindle 
is  by  means  of  a  flat  belt.  This  machine  is  equipped  with  a 
1/10-horsepower  motor  that  is  adapted  for  connection  to 
a  110-volt  direct-current  circuit  or  to  a  110-volt  alternating- 
current,  single-phase, .  60-cycle  circuit.  When  so  desired,  a 
1/G-horsepower,  110-  or  220-volt  motor  may  be  provided. 

Multiple-spindle  Drilling  Machine:  Hilldrill  Co.,  2141  N. 
19th  St.,  Philadelphia,  Pa.  A  machine  developed  for  use  in 
simultaneously  drilling  a  number  of  holes  in  structural  steel 
members,  although  it  could  be  used  advantageously  for  the 
performance  of  many  other  classes  of  multiple  drilling  op- 
erations, among  which  mention  may  be  made  of  work  on 
ship  anji  boiler  plates,  and  other  similar  classes  of  work. 
In  developing  the  design,  extreme  simplicity  has  been  one 
of  the  chief  aims,  with  the  result  that  there  is  little  chance 
of  the  machine  giving  trouble  after  it  has  been  shipped  to 
the  consignee's  plant.  The  spindles  feed  down  automatic- 
ally, and  the  work  is  clamped  in  place  by  a  twenty-ton 
pressure  which  not  only  holds  the  piece  to  be  drilled,  but 
also  will  straighten  out  any  ordinary  irregularities  in  its 
shape.  The  drills  are  lubricated  individually  and  the  flow 
of  lubricant  is  stopped  when  the  machine  stops  running. 


PARTIAL  DISABILITY 

BY  CHESLA  C.   SHERLOCK 

It  is  not  a  difficult  matter,  under  the  compensation  acts, 
to  determine  the  amount  of  the  award  due  a  workman  who 
has  suffered  a  total  and  permanent  disability.  The  award  is 
generally  specifically  fixed  by  express  wording  of  the  statute 
so  as  to  remove  all  doubt  as  to  the  exact  amount  due.  If  a 
workman  loses  a  leg,  the  law  points  out  that  in  such  a 
case  the  compensation  shall  extend  over  a  certain  period  of 
weeks,  regardless  of  the  effect  of  such  injury  upon  his  earn- 
ing capacity,  it  being  assumed  that  such  earning  capacity 
has  been  impaired  to  the  extent  mentioned. 

In  the  case  of  partial  disability,  however,  the  situation  is 
entirely  different.  A  workman  may  receive  an  injury  which 
only  partially  disables  him.  Perhaps  he  has  suffered  no  loss 
of  earning  power,  but  is  able  to  continue  in  his  employment 
without  interruption.  The  question  of  whether  he  is  entitled 
to  compensation  under  the  acts  is  a  matter  of  very  different 
consideration  than  when  the  injury  is  total  and  permanent. 

For  purposes  of  clearness,  we  will  give  a  few  examples  in 
order  that  what  is  meant  by  the  various  terms,  "total," 
"permanent,"  "temporary,"  and  "partial"  may  be  clearly 
understood.  If  a  workman  loses  a  leg,  he  suffers  a  "per- 
manent" injury.  That  is/  it  is  impossible  for  him  ever  to 
recover  the  use  of  the  leg.  In  one  sense,  his  disability  is 
"total,"  at  least,  for  such  period  of  time  as  he  is  unable  to 
resume  his  employment.  If  the  injury  is  so  bad  that  he  will 
never  be  able  to  resume  his  employment,  his  disability  is 
"total  and  permanent."  In  such  case,  he  would  be  entitled 
to  the  full  benefits  of  the  statute.  Suppose,  however,  that 
the  loss  of  the  leg  impairs  his  usefulness  in  his  employ- 
ment for  only  a  few  weeks,  considerably  less  than  the  term 
set  out  by  the  statute.  In  one  sense,  his  injury  is  "per- 
manent" but  his  disability  is  only  "total  and  temporary"  be- 
cause he  will  recover  his  earning  capacity  in  a  few  weeks. 

In  order  to  avoid  confusion,  it  must  be  stated  here  that 
in  the  case  of  the  loss  of  a  leg  the  majority  of  courts  and 
commissions  have  awarded  the  schedule  amount  of  com- 
pensation and  have  not  been  disposed  to  differentiate  be- 
tween the  degrees  of  disability.  Perhaps  it  would  be  better 
to  consider  another  form  of  injury,  in  order  that  no  confu- 


sion may  arise.  A  very  good  case,  is  one  where  a  workman 
cuts  his  finger.  lie  may  recover  within  two  weeks  and  re- 
turn to  work.  During  the  two  weeks  that  he  cannot  work, 
his  injury  is  only  "temporary,"  but  his  disability  is  "total 
and  temporary."  If  blood  poison  sets  in  and  causes  the  loss 
of  the  finger,  the  hand,  or  the  arm,  his  Injury  may  become 
"total  and  permanent"  or  only  "total  and  temporary"  if  he 
is,  after  a  lapse  of  time,  able  to  resume  his  employment, 
depending  upon  the  facts  in  the  case. 

Because  of  the  many  turns  which  one  simple  injury  may 
take  there  is  often  a  hopeless  confusion  on  the  part  of  those 
concerned  as  to  the  meaning  of  disability  and  the  extent  to 
which  recovery  is  to  be  had.  In  this  sense,  it  may  be  said 
that  if  a  workman  has  his  finger,  hand,  arm,  or  leg  com- 
pletely severed  at  the  time  of  the  injury  his  award  is  much 
easier  to  fix  than  if  the  injury  is  a  simple  one,  having  com- 
plications that  develop  later.  Because  of  the  complexity 
existing,  it  is  proposed  to  treat  only  of  partial  disability 
cases  in  this  discussion. 

Permanent  Partial  Disabilities 

It  cannot  be  doubted  but  that  in  certain  cases  injuries  will 
affect  a  workman  more  or  less  the  rest  of  his  days.  Such 
instances  are  known  as  permanent  partial  disabilities,  and  it 
is  this  class  of  injuries  which  the  various  acts  seek  to  fix 
by  a  definite  schedule  of  awards.  This  schedule,  however,  Is 
not  Included  in  all  the  acts,  many  of  them  .expressly  stating 
that  in  the  case  of  permanent  partial  disability  proportional 
awards  shall  be  made,  based  upon  express  awards  given  for 
permanent  total  disability,  or  upon  estimated  rates  or  per- 
centages of  the  permanent  partial  disability  to  the  total 
earning  capacity  of  the  workman  prior  to  the  injury.  Thus, 
in  some  states,  if  it  is  thought  that  the  loss  of  a  finger  im- 
pairs the  earning  capacity  of  a  workman  5  per  cent  of  what 
it  was  prior  to  the  injury,  this  would  he  the  extent  of  the 
award.  If  it  is  thought  that  the  permanent  partial  dis- 
ability is  50  per  cent  of  what  it  would  have  been  if  the  work- 
man had  lost  the  injured  member,  the  compensation  will  be 
one-half  the  amount  specified  in  the  schedule  for  the  loss  of 
that  member. 

Impairment  of  Vision 

A  frequent  case  that  is  puzzling  to  employers  and  others 
is  the  case  of  impairment  of  vision.  Most  of  the  schedules 
allow  compensation  for  the  loss  of  an  eye,  but  are  silent  as 
to  what  award  shall  be  made  in  case  the  eye  is  only  partially 
lost;  that  is  to  say,  in  case  the  vision  of  the  eye  has  been 
partially  impaired.  This  situation  arose  in  Connecticut.  It 
was  found  that  all  the  commissioner  could  do  was  to  award 
compensation  for  temporary  total  disability,  that  is,  for  the 
time  actually  lost  from  work  and  not  upon  the  basis  of  any 
permanent  impairment  of  vision.  In  this  case,  it  was  found,' 
as  a  matter  of  fact,  that  the  vision  of  the  injured  eye  was 
impaired  to  the  extent  of  50  per  cent.  In  another  case  in 
the  same  state,  although  it  was  shown  that  there  was  no 
impairment  at  that  time  in  the  earning  power  due  >to  the 
partial  loss  of  vision,  the  claim  was  allowed  to  remain  active 
in  the  files  and  subject  to  revision,  as  it  was  felt  that  there 
might  be  a  loss  of  earning  power  due  to  the  impaired  sight 
in  the  near  future,  and  the  case  could  then  be  reconsidered 
and  the  award  changed. 

In  Pennsylvania,  the  statute  contains  a  schedule  award 
only  for  the  loss  of  an  eye,  and  it  was  held  that  in  the 
absence  of  evidence  showing  loss  of  earning  power,  a  propor- 
tionate award  for  the  impairment  of  vision  would  not  be 
authorized.  In  Illinois,  the  statute  is  similar  to  that  in  Con- 
necticut, but  the  Industrial  Board  held  that  in  the  case  of 
a  partial  loss  of  sight  the  award  should  be  proportionate  to 
the  schedule  amount  given  for  total  loss  of  the  eye. 

In  Michigan  a  similar  situation  arose.  The  board  allowed 
a  proportional  award  based  upon  the  schedule  amount  for  the 
entire  loss  of  an  eye,  but  the  Supreme  Court  disallowed  the 
award,  when  it  was  shown  that  there  had  been  no  loss  of 
earning  power.  In  another  case  in  the  same  state  it  was 
shown  that  the  vision  had  been  impaired  90  per  cent  but 
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that  by  the  use  of  glasses  such  loss  could  be  reduced  to  50 
per  cent.  The  court  held  that  it  was  the  duty  of  the  injured 
workman  to  avail  himself  of  such  a  common  appliance  in 
order  to  reduce  his  loss  as  much  as  possible  and  that  com- 
pensation would  be  allowed  for  loss  of  earning  power,  if  any 
actually  existed,  and  in  case  none  existed  the  only  com- 
pensation would  be  for  actual  time  lost. 

In  Wisconsin  a  similar  case  arose.  The  court  held  that 
it  could  not  sanction  an  award  for  loss  of  earning  power 
when  none  had  occurred,  being  unable  to  "take  Judicial  notice 
of  the  impairment  of  earning  power  in  case  of  the  loss  of 
one  eye."  This  opinion,  however,  was  delivered  by  a  divided 
court. 

Compensation  for  Temporary  Disabilities  that  Become 
Permanent  Disabilities 

When  an  award  is  made  for  temporary  disability  and  the 
case  later  changes  to  become  a  permanent  disability  case, 
the  question  arises  as  to  whether  the  full  amount  of  the 
award  allowed  for  total  and  permanent  disability  shall  be 
paid  in  addition  to  the  amount  already  paid  for  the  tem- 
porary disability.  Such  a  case  arose  in  New  York.  A  work- 
man had  been  awarded  compensation  for  temporary  total 
disability  due  to  an  injury  to  his  eye.  Subsequent  to  the 
award,  the  workman  lost  the  entire  sight  of  his  eye,  the  law 
allowing  128  weeks'  compensation  in  such  case.  It  was  con- 
tended that  this  amount  should  be  given  in  addition  to  the 
number  of  weeks'  compensation  already  paid  for  the  time 
that  he  had  suffered  temporary  total  disability,  but  it  was 
held  that  the  amount  already  paid  should  be  deducted  from 
the  amount  allowed  for  the  total  loss. 

This  decision  is  quite  universally  expressive  of  the  feeling 
of  the  courts  and  commissions  in  such  cases.  To  allow  a 
workman  to  receive  more  than  the  law  would  allow  if  he 
had  suffered  the  total  and  permanent  injury  in  the  first 
place  is  to  clearly  get  around  the  plain  intent  of  the  statute. 
A  workman  might  suffer  temporary  total  disability  for  127 
weeks  and  then  during  the  128th  week  lose  the  entire  sight 
of  his  eye  (this  is  for  purposes  of  illustration  only),  and 
then  come  in  and  claim  128  weeks'  more  compensation  for 
his  permanent  total  disability.  This  would  not  be  administer- 
ing the  law  in  a  spirit  of  true  helpfulness,  either  to  the 
workman  or  to  the  employer.  It  would,  no  doubt,  encourage 
malingering  in  many  instances. 

In  New  Jersey,  the  law  allows  a  schedule  of  awards  for 
certain  specified  injuries  and  provides  that  all  other  injuries 
shall  be  compensated  proportionately  to  the  schedules.  In  a 
given  case  a  workman  was  allowed  more  for  a  stiffened 
ankle  than  he  would  have  received  had  his  leg  been  am- 
putated between  the  ankle  and  knee.  The  Supreme  Court 
over-ruled  his  award,  leaving  it  to  the  trial  judge  to  deter- 
mine if  the  proportion  had  been  properly  fixed. 

This  is  another  matter  where  errors  are  frequently  made. 
It  is  obviously  the  purpose  of  the  law  to  allow  compensation 
in  the  greatest  amount  for  the  greatest  injury.  It  must  be 
assumed,  that  the  greatest  injury  is  the  loss  of  the  member 
itself.  A  man  may  in  fact,  be  worse  off  when  he  does  not 
lose  the  member  than  when  he  does,  but,  unfortunately  the 
law  does  not,  or  cannot  take  that  into  consideration.  Since 
the  legislature  has  granted  the  most  compensation  for  the 
loss  of  a  member,  it  is  obviously  unfair  to  the  employer  to 
allow  a  workman  who  has  not  lost  the  member  to  receive 
more  compensation  than  he  would  had  the  member  been  lost 
in  the  beginning. 

This  is  a  matter  which  will  probably  be  argued  until  the 
end  of  time.  There  is  argument  on  both  sides.  The  writer 
has  personally  observed  several  cases  where  the  workman 
was  doubtless  in  a  worse  state  than  if  he  had  lost  the  mem- 
ber entirely  and  where  the  unfortunate  fellow  was  incapac- 
itated from  work  for  a  period  longer  than  that  allowed  to 
be  compensable  under  the  statute,  but  this  does  not  alter  the 
law.  The  employer  may,  and  in  most  cases,  does  consent 
to  pay  additional  compensation,  not  because  he  is  required 
by  law  to  do  so,  but  because  he  feels  a  moral  obligation. 


Partial  disability  was  never  intended  to  be  worth  more 
than  permanent  disability.  To  say  that  it  was  is  to  Invert 
the  whole  scheme  of  the  compensation  practice.  That  in- 
dividual cases  may  come  up  where  injustice  is  done  Is  un- 
fortunate, but  such  a  contingency  may  arise  in  any  field  of 
human  relation.  Justice  cannot  be  given  equally  to  all  in 
the  same  field  at  the  same  time  and  in  the  same  way, 
although  that  is  the  high  and  lofty  aim  of  modern  Juris- 
prudence. 

Greatest  Compensation  for  Greatest  Injury 

Some  of  the  most  difficult  cases  are  where  injuries  cause 
the  stiffening  of  fingers,  joints,  knees,  or  elbows.  This  class 
of  injuries  almost  always  produces  temporary  total  disability. 
A  man  may  have  one  finger  stiffened  and  be  partially  dis- 
abled. He  may  be  able  to  continue  his  work,  but  he  cannot 
perform  his  duties  as  well  as  formerly.  He  has  lost  the  use 
of  the  finger  and  it  is  worth  no  more  to  him  than  if  it 
were  off.  If  medical  testimony  supports  these  facts,  com- 
pensation may  be  awarded  for  the  total  loss  of  the  finger, 
even  though  it  is  still  fastened  to  his  hand. 

Or,  consider  the  case  from  another  angle.  Suppose,  that 
the  finger  is  more  of  a  hindrance  and  impairs  the  work- 
man's efficiency  more  than  if  it  were  amputated.  It  is  sore, 
diseased,  can  never  possibly  be  restored  to  normal  useful- 
ness by  medical  skill,  and  will  always  cause  pain  and  suf- 
fering and  will  impair  the  workman's  earning  power  for  a 
longer  period  than  if  it  were  amputated.  It  is  unquestion- 
ably the  duty  of  the  workman  to  have  the  finger  amputated, 
thus  saving  his  employer  the  additional  compensation  and 
restoring  his  own  earning  power  as  soon  as  possible. 


ALUMINUM  WELDING 
In  performing  welding  jobs,  such  as  on  aluminum  crank- 
cases,  the  following  kink,  given  by  a  writer  in  the  Journal 
of  Acetylene  Welding,  can  be  used  to  advantage.  Oftentimes 
it  is  required  to  weld  a  large  hole,  in  which  case  a  chill  of 
galvanized  iron  is  provided,  backing  up  the  hole  and  weld- 
ing against  this  when  filling  the  hole  with  aluminum.  Gal- 
vanized iron  is  preferable  to  any  other  material,  such  as  tin 
or  iron,  since  it  peels  away  from  the  aluminum  quite  readily, 
and  can  therefore  easily  be  removed  after  the  weld  has  been 
completed.  This  Is  undoubtedly  due  to  the  zinc  content  of 
the  galvanizing  composition. 

The  chief  value  of  the  use  of  the  chill  is  that  it  causes  the 
filler  to  cool  and  harden  prematurely,  thereby  preventing  it 
from  contracting  after  the  weld  is  finished.  It  also  prevents 
the  heat  of  the  weld  from  spreading,  which  might  cause  the 
job  to  crack  back.  The  chill  is  fastened  In  place  by  a 
wrought-iron  strap,  made  in  the  shape  of  a  boiler  crab,  which 
arches  the  hole.  A  hole  is  then  drilled  through  the  strap 
and  a  similar  one  through  the  galvanized  iron  plate,  the  two 
being  fastened  together  by  means  of  a  bolt  and  nut.  In 
making  the  weld,  the  metal  is  first  applied  to  the  inner 
corners  and  the  space  filled  up  by  working  toward  the  center. 
Just  before  the  center  is  reached,  and  when  it  is  impossible 
to  add  any  more  metal  without  touching  the  bolt,  the  strap 
should  be  loosened,  the  bolt  removed,  and  the  hole  filled  with 
the  molten  metal.  Greater  success  will  obtain  if  the  work 
is  done  quickly,  handling  as  large  an  amount  of  molten 
aluminum  as  possible  at  a  time  and  covering  the  entire  sur- 
face of  the  galvanized  chill  in  a  few  minutes.  The  chill 
causes  the  added  metal  to  cool  almost  as  fast  as  it  is  con- 
nected to  the  edge  of  the  break.  After  the  weld  has  been 
finished  and  cooled,  the  chill  can  be  removed  by  gently  pry- 
ing it  away  from  the  weld  by  means  of  a  cold  chisel.  The 
flame  of  the  torch  should  be  kept  in  motion  while  perform- 
ing the  work  and  should  not  be  pointed  towasd  the  weld, 
but  rather  across  the  melting  portion;  otherwise  it  is  almost 
certain  that  the  flame  will  not  only  injure  the  metal  but 
will  also  burn  away  the  galvanizing  if  pointed  directly 
toward  the  weld. 
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Trend  of  the  Machine  Tool  Market 

General  Conditions— Labor  Market — British  Kmbargo— Automobile  Industry — Government-owned 

Machine  Tools— Second-hand  Market 


TO  what  extent  the  machine  tool  business  is  settling 
down  to  normal  conditions  is  somewhat  difficult  to 
predict,  because  great  differences  exist  in  various  lines 
Of  machine  tools.  It  Is  also  difficult  to  determine  what  is 
at  the  present  time  meant  by  a  normal  business.  In  many 
cases,  manufacturers  have  so  increased  their  facilities  that 
a  business  that  would  have  been  considered  normal  before 
the  war  is  no  longer  adequate  to  meet  the  increased  over- 
head expenses  of  the  larger  plants.  Several  manufacturers 
have  stated  that  the  orders  received  during  January  and  the 
early  part  of  February  provided  a  business  that  was  larger 
than  their  normal  business  previous  to  the  war,  nut  it  was 
not  a  satisfactory  business  for  the  present  size  of  their 
plant  and  their  present  facilities  and  organization. 

On  the  whole,  it  may  be  stated  that  there  appears  to  be 
a  steady  upward  trend  in  the  machine  tool  business  since 
the  beginning  of  the  year.  Some  dealers  report  that  bus- 
iness is  approaching  a  normal  volume.  In  addition,  the 
inquiries  for  equipment  are  voluminous,  indicating  a  great 
prospective  demand  for  machine  tools,  and  general  activity 
in  the  industry.  In  New  England  this  activity  is  especially 
manifest  in  the  equipment  required  by  hardware  manufac- 
turers and  by  the  manufacturers  of  textile  machinery.  Con- 
siderable equipment  has  also  been  called  for  by  shops 
making  marine  repairs.  The  automobile  and  truck  business 
as  well  as  the  agricultural  machinery  business  and  the 
tractor  factories  are  making  extensive  inquiries  for  new 
equipment.  These  industries  doubtless  will  show  a  tremen- 
dous revival  in  a  few  months. 

Buying  is  somewhat  slow  on  account  of  present  prices,  but 
a  great  many  manufacturers  and  dealers  now  guarantee 
that  if  their  prices  are  reduced  previous  to  July  1,  the  pur- 
chaser will  receive  as  a  rebate  the  difference  between  the 
present  prices  and  the  price  on  July  1.  It  is  not  generally 
expected,  however,  that  prices  will  drop  for  some  time  to 
come,  because  materials  and  labor  are  still  practically  as 
high  as  during  the  war  period.  In  a  few  instances,  manu- 
facturers have  reduced  prices,  but  the  reduction  is  more  in 
the  nature  of  an  equalization  with  the  prices  of  similar  ma- 
chines made  by  other  makers  rather  than  in  the  nature  of  a 
cutting  of  prices.  One  manufacturer  reports  that  his  sales 
have  been  considerably  stimulated  by  a  price  reduction  of 
about  ten  per  cent. 

Will  Reduction  of  Raw  Material  Prices  Stimulate  Trade? 

Immediately  after  the  armistice  was  signed  in  November, 
dealers  in  steel,  copper  and  other  raw  materials  were  in- 
clined to  receive  with  disfavor  any  suggestions  relative  to  the 
cutting  of  prices  of  these  commodities.  The  claim  was  made 
that  the  existing  scale  of  wages  and  other  items  in  the  cost 
of  production  fully  justified  the  quotations  which  they  were 
making  for  future  business;  but  as  time  went  on  and  buyers 
continued  to  show  a  tendency  to  wait  for  a  lower  level  of 
the  market,  quotations  were  reduced;  and  it  now  appears 
probable  that  further  concessions  will  have  to  be  made  be- 
fore orders  for  deferred  delivery  will  be  placed  in  any  con- 
siderable volume.  From  the  standpoint  of  all  concerned,  it 
is  to  be  hoped  that  the  prices  of  materials  and  equipment 
used  in  metal-working  plants  will  be  brought  to  the  normal 
point  as  quickly  as  possible.  Nothing  will  have  a  greater 
influence  upon  the  state  of  trade  in  these  industries  than 
a  reduction  of  the  cost  of  such  raw  materials  as  iron  and 
steel  to  a  figure  where  buyers  will  feel  justified  in  entering 
upon  commitments  for  their  future  requirements.     Such  a 


stimulation  of  business  would  be  reflected  in  an  increased 
demand  for  machine  tools  and  other  equipment  and  supplies 
required  for  carrying  on  manufacturing  operations. 

The  Labor  Market 

While  the  cessation  of  hostilities  and  the  consequent  re- 
duction in  the  manufacture  of  war  materials  immediately 
released  a  great  number  of  men,  there  is  still  so  great  a 
demand  for  experienced  mechanics  that,  in  the  industrial 
centers,  there  is  no  surplus  of  skilled  men,  and  wages  still 
remain  as  high  as  during  the  war  period.  It  is  stated  that 
there  are  any  number  of  helpers  and  second-class  men  to  be 
had,  but  first-class  machinists  and  toolmakers  are  still  at  a 
premium.  As  long  as  the  present  wage  scales  remain,  there- 
fore, prices  cannot  be  materially  reduced,  if  at  all.  The 
reduction  in  the  prices  of  material  also  has,  so  far,  been  so 
slight  as  not  to  materially  affect  the  selling  prices.  Further- 
more, the  reduced  output  of  most  plants  makes  it  necessary 
to  charge  a  greater  part  of  the  overhead  burden  to  each 
individual  machine,  and  this,  in  turn,  tends  to  make  it 
necessary  to  retain  the  present  prices  of  the  product. 

The  British  Embargo 

The  British  embargo  is  not  going  to  affect  the  American 
machine  tool  trade  seriously.  As  explained  in  an  editorial 
on  page  596,  the  embargo  is  not  intended  to  exclude  American 
machine  tools  from  the  British  market,  but  merely  consti- 
tutes a  form  of  control  which  has  been  deemed  desirable 
and  under  which  established  British  importers  will  be  per- 
mitted to  continue  to  import  a  large  amount  of  machine 
tools.  The  French  situation  is,  in  fact,  more  serious  than 
the  British,  because  the  French  authorities  for  some  time 
have  taken  the  position  that  France  can  manufacture  the 
greater  part  of  the  machine  tools  required  during  the  re- 
construction period.  This  idea  is  obviously  erroneous,  but  it 
nevertheless  seriously  affects  the  export  trade  to  France  at 
present.  This  subject  is  dealt  with  in  greater  detail  in  an 
article,  "American  Machine  Tools  in  France,"  page  654. 

The  Trend  of  the  Automobile  Industry 

Great  activity  is  reported  in  the  automobile  industry,  and 
automobile  manufacturers  are  planning  for  big  production 
during  1919.  A  great  demand  for  machine  tools  may,  in 
fact,  be  expected  from  this  industry,  as  soon  as  the  conditions 
are  favorable  for  heavy  buying.  As  a  rule,  however,  the 
automobile  industry,  has  not  as  yet  entered  upon  large-scale 
production,  because  a  drop  in  the  prices  of  materials  is 
anticipated,  and  considerable  pressure  is  brought  to  bear 
both  upon  the  makers  of  the  raw  materials  and  upon  the 
makers  of  parts  and  supplies  to  reduce  prices.  In  fact, 
some  makers  of  parts  state  that  the  prices  offered  by  the 
automobile  builders  leave  them  no  profits,  with  the  present 
prices  of  materials  and  labor,  but  that  they  have  to  accept 
contracts  at  prices  offered  in  order  to  keep  their  plants 
going.  The  object  of  the  automobile  manufacturers  is  doubt- 
less to  endeavor  to  reduce  the  prices  of  cars  and  trucks  in 
order  to  thereby  stimulate  the  market,  and  in  order  to  be 
able  to  so  reduce  prices,  they,  of  course,  must  obtain  their 
material  and  parts  at  a  reduced  cost.  Whether  this  policy 
is  a  good  one  is  doubtful,  because  if  the  makers  of  materials 
and  parts  have  to  accept  contracts  at  too  low  figures  merely 
in  order  to  keep  their  plants  going,  there  naturally  will  be 
attempts  made  to  meet  the  reduced  prices  in  some  other  way, 
sometimes  at  the  expense  of  quality. 
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The  Effect  of  Uovernment-owned  Machine  Tools 

The  most  serious  condition  faced  by  the  machine  tool 
builders  and  dealers  is  the  question  of  how  the  machine  tools 
owned,  but  now  not  needed,  by  the  Government  will  be 
disposed  of.  Most  manufacturers  favor  the  proposal  of 
turning  these  machines  over  to  the  trade  and  technical 
schools,  as  exhaustively  dealt  with  in  an  article  by  A.  E. 
Newton,  president  of  the  American  Machine  Tool  Builders' 
Association,  on  another  page  of  this  number.  Should  Con- 
gress not  accept  this  proposition,  however,  the  trade  gener- 
ally favors  a  procedure  whereby  the  Government  just  as 
soon  as  possible  disposes  of  all  the  machine  tools  for  which 
it  has  no  further  use  in  the  arsenals  or  navy  yards,  so  that 
the  effect  of  the  dumping  of  this  large  number  of  machine 
tools  on  the  market  might  be  passed  over  just  as  soon  as 
possible.  As  long  as  it  is  known  that  there  is  likely  to  be  a 
large  number  of  Government-owned  machine  tools  offered 
within  a  reasonable  time,  this  will  have  a  very  serious  effect 
upon  the  market  conditions.  With  these  machines  once  out 
of  the  way,  the  manufacturer  will  know  exactly  where  he 
stands,  and  the  Government  could  do  no  better  service  to  the 
general  industrial  revival  of  the  mechanical  trades  than  to 
act  promptly,  no  matter  along  what  line  it  proceeds. 

Importance  of  Keeping-  Machine  Tool  Trade  Employed 

The  Government  should  not  overlook  the  importance  that 
ought  to  be  attached  to  keeping  the  machine  tool  trade  em- 
ployed. This  trade  is  the  fundamental  and  basic  mechanical 
trade,  and  it  may  be  said,  without  exaggeration,  that  the 
high  standard  of  the  machine  building  and  mechanical  trades 
in  general  in  the  United  States  is  due  in  no  small  measure 
to  what  has  been  done  in  the  machine  tool  trade  in  the  way 
of  improving  designs  of  machinery,  devising  new  and  better 
methods,  and  training  mechanics.  The  power  of  our  ma- 
chine industries  to  compete  in  the  world's  markets,  there- 
fore, depends  largely  upon  the  prosperous  condition  of  the 
machine  tool  industry.  If  machinists  and  toolmakers  are 
released  from  this  industry,  they  will  gradually  drift  into 
other  occupations  and  their  long  years  of  training  and  ex- 
perience, which  are  a  national  asset,  will  be  lost. 

Our  power  to  compete  in  other  industries,  such  as  the 
automobile  industry,  for  example,  has  largely  been  due  to 
the  methods  and  machines  developed  by  the  machine  tool 
builders.  As  an  example  may  be  mentioned  the  case  of 
grinding  machines  which  have  been  brought  to  their  present 
high  perfection  by  the  machine  tool  builders  in  this  line, 
and  not  by  the  manufacturers  of  automobiles  or  other 
products,  who  are  users  of  these  machines  and  who  have 
been  able  to  reduce  costs  and  successfully  compete  in  the 
world's  markets  because  of  the  methods  introduced  by  the 
use  of  grinding  machines.  The  same  holds  true  of  a  great 
number  of  other  machine  tools.  There  is  no  doubt  that  it 
was  the  machine  tool  industry  in  Germany  that  made  it 
possible  for  that  nation  to  hold  out  against  the  world  as 
long  as  she  did.  Without  the  machine  tool  industry  as  the 
fundamental  mechanical  industry,  Germany  would  doubt- 
less have  been  defeated  long  ago. 

Hence,  our  Government  should  take  great  care  not  to 
harm  this  basic  industry  by  any  inadvisable  method  of  dis- 
posing of  the  machine  tools  now  in  the  Government's  hands. 
It  is  not  the  interests  of  the  machine  tool  manufacturers 
alone  that  should  be  protected  in  this  instance,  but  it  is 
also  a  case  of  looking  out  for  the  great  number  of  men 
employed  in  this  industry,  so  that  their  experience  and 
training  may  be  preserved  as  a  national  asset.  Should  these 
men  temporarily  be  forced  to  leave  the  mechanical  indus- 
tries, it  is  likely  that  they  will  be  permanently  lost  to  it, 
and  it  would  be  better  for  the  Government  to  accept  a  tem- 
porary pecuniary  loss  in  the  disposal  of  the  machine  tools 
on  its  hands  than  to  cripple  one  of  the  fundamental  in- 
dustries of  the  nation. 

It  is  also  of  great  importance  that  the  Government  settle 
as  soon  as  possible  all  claims  against  it,  on  account  of  can- 
cellations, that  are  presented  by  both  machine  tool  builders 


and  other  manufacturers.  If  this  is  not  done,  the  Govern- 
ment will  place  many  manufacturers  in  financial  difficulties 
which,  in  turn,  will  lead  to  depression  in  the  industry — a 
depression  that  is  wholly  unnecessary  and  which  could  be 
avoided  by  quick  action  on  the  part  of  the  Government. 

Second-hand  Market  in  Machine  Tools 

The  apprehension  that  a  second-hand  market  in  machine 
tools  would  be  abnormally  large  and  that  the  trade  in  used 
machinery  would  seriously  affect  the  trade  in  new  machines 
has  not  so  far  materialized.  Of  the  second-hand  machines 
offered  to  dealers,  it  is  stated  that  only  twenty-five  per  cent 
is  of  a  quality  that  the  dealers  care  to  handle.  The  other 
seventy-five  per  cent  has  been  so  roughly  used,  or  is  so  old 
and  worn  out,  that  it  is  only  fit  for  scrap.  As  the  govern- 
ment-owned machines  have  not  yet  been  offered  in  any  large 
quantities  in  the  open  market,  the  second-hand  market  is 
merely  normal,  and  has  had  no  serious  influence  on  the 
machine  tool  market.  Manufacturers  with  an  established 
business  are  keeping  the  new  and  high-class  machine  tools 
which  they  acquired  during  the  war  period,  and  are  offering 
for  the  second-hand  market  only  the  old  machines  which  they 
do  not  find  advantageous  in  their  own  line  of  manufacture, 
because  of  the  reduced  efficiency  of  these  machines.  It  is 
only  in  the  case  of  firms  who  were  newly  established  and 
went  into  the  business  of  manufacturing  war  materials  ex- 
clusively that  the  equipment  of  whole  shops,  including  some 
fairly  new  machines,  is  being  offered.  In  cases  where  good 
machines  are  offered,  the  price,  however,  is  quite  high;  so 
high,  in  fact,  that  dealers  sometimes  have  to  refuse  consid- 
ering the  offers. 

Reports  of  Good  Business 

Several  manufacturers  report  that  their  volume  of  bus- 
iness for  January  and  February  has  been  so  satisfactory 
that  if  the  same  volume  of  business  keeps  up  throughout  the 
year  they  will  have  as  good  a  year  as  1918.  The  Oliver 
Machinery  Co.,  Grand  Rapids,  Mich.,  for  example,  writes 
as  follows: 

The  month  of  January,  1919,  showed  the  biggest  shipments 
the  Oliver  Machinery  Co.  has  made  in  its  history.  Part  of 
this  is  due,  without  question,  to  the  fact  that  our  export 
business  has  replaced  some  of  the  domestic  business  of  pre- 
vious months.  Old  export  orders  were  filled  because  of  im- 
proved shipping  conditions. 

Orders  received  during  the  month  of  January  were  also 
very  gratifying,  being  within  10  per  cent  of  our  average 
monthly  business  for  the  past  year.  While  a  part  of  our 
business,  and  we  might  say  a  substantial  part,  is  export,  at 
the  same  time,  whenever  we  receive  an  order  for  a  carload 
of  machinery  for  export,  we  have  to  purchase  a  certain 
amount  of  steel,  which  purchase  is  domestic  business.  We 
have  to  purchase  almost  a  carload  of  cast  iron,  which  is 
indeed  domestic  business. 

We  hope  that  other  people  who  are  actually  enjoying  a 
good  volume  of  business  will  publish  the  fact  in  the  hope 
that  those  who  are  putting  off  purchases  unnecessarily  will 
see  the  error  of  their  ways. 

Reports  on  Specific  Lines  of  Machines 

Milling  Machines — Both  builders  of  milling  machines  and 
dealers  report  a  brisk  demand  for  this  type  of  tool.  Inqui- 
ries seem  to  be  well  distributed,  and  two  explanations  may 
be  made  for  their  existence  at  the  present  time.  In  some 
cases,  inquiries  are  coming  from  the  so-called  "non-essential" 
industries  which  were  prevented  from  buying  machinery 
during  the  war;  and  the  other  source  of  inquiries  is  from 
those  manufacturers  who  sold  their  milling  machines 
ond-hand  during  the  war  and  are  now  buying  new  machines 
for  about  the  same  price  or  even  at  a  lower  figure. 

Small  Tools — The  demand  for  all  classes  of  small  tools  is 
said  to  be  decidedly  satisfactory.  Not  only  are  manufac- 
turers receiving  orders  for  tools  to  replace  the  depleted 
stock  of  the  dealers,  but  both  the  manufacturers  and  dealers 
are  doing  a  volume  of  business  over  the  counter  which  is 
well  up  to  an  average  figure. 

Gear-cutting  Machines — There  is  a  good  demand  for  gear- 
cutting  machines,  much  of  this  business  coming  from  build- 
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No.  4  Automatic  Gear  Cutting 
Machine  for  cutting  spur  gears. 
Capacity:  Spur  gears  to  48"  diam- 
eter, 10"  face,  cast  iron  3  diametral 
pitch,  steel  4  diametral  pitch. 
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Brown  uanarpe 
Automatic  Gear 
Cuttii^fachini 

"BuiltrtorStand 

The  Steady  Drive  of 

The  Busy  Shop" 


4 


Information 

In  Detail 
On  Request 


BROWN  $  SHARPE  MFG.  CO., 

OFFICES:  NEW  YORK,  N.  T.,  20  Vesey  St.  PHILADELPHIA.  PA.,  1103-1105  Liberty 
Bldg.  CHICAGO,  ILL.,  626-630  Washington  Blvd.  ROCHESTER,  N.  Y.,  415  Chamber  of 
Commerce  Bldg.  SYRACUSE.  N.  Y.,  Room  419  University  Block.  PITTSBURGH,  FA., 
2538  Henry  W.  Oliver  Bldg.  CANADIAN  REPRESENTATIVE:  MONTREAL,  TORONTO, 
WINNIPEG,  CALGARY,  VANCOUVER,  ST.  JOHN,  SASKATOON,  The  Canadian  Fair- 
banks-Morse Co.,  Ltd.  REPRESENTATIVE  IN  AUSTRALASIA:  R.  L.  Scrutton  &  Co., 
Ltd.,    Sydney,   N.   S.   W. 
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Saved  in  the  Cutting 
Tooth  Makes  a 
in    the    Day's    Output 


i  A  WIMP  the  seconds  is 
what  counts  on 
production  records.  B  &  S 
Automatic  Gear  Cutting 
Machines  are  second-sav- 
ers from  the  start.  To 
begin  with,  the  arrange- 
ment of  the  various  parts 
insures  ease  and  simplici- 
ty of  operation  with  full 
control  from  front  of  ma- 
chine. Cutter  slide  ad- 
vances and  returns  cutter 
rapidly  and  at  a  constant 
speed  regardless  of  speed 
or  feed  of  cutter.  Index- 
ing is  also  independent 
and  at  a  constant  speed 
insuring  rapid  indexing.  If  you  cut  gears  and  want  fast 
production  with  accuracy  you  should  consider 


BROWN  &  SHARPE 
Gear  Cutting 
EQUIPMENT 

Small  in  comparison  with  the  machine  but  great  in  importance 
are  the  cutters  you  use.  B  &  S  Cutters  produce  correctly 
formed  teeth  as  long  as  they  are  in  service  and  stand  up  under 
"the  steady  drive  of  the  busy  shop"  for  long  periods  between 
resharpenings. 

Brown  &  Sharpe  Machines  and  Brown  &  Sharpe  Cutters  make 
the  production-boosting  combination  which  present  conditions 
demand. 


Providence,    R.  I.,   U.  S.  A. 

REPRESESNTATIVES:  BALTIMORE,  MD.,  Carey  Machinery  &  Supply  Co.  CINCIN- 
NATI, 0.,  INDIANAPOLIS,  IND.,  The  E.  A.  Ktnsey  Co.  SAN  FRANCISCO,  CAL.,  Pacific 
Tool  &  Supply  Co.  CLEVELAND,  0.,  DETROIT,  MICH.,  Strong,  Carlisle  &  Hammond  Co. 
ST.  LOUIS,  MO.,  Colcord- Wright  Machinery  &  Supply  Co.  SEATTLE,  WASH.,  Perlne 
Machinery  Co.     PORTLAND,   ORE.,   Portland  Machinery  Co. 


Conserve  Your  Cutters 

You  can  rough  out  gear  teeth  at  a 
surprising  speed  by  using 

B  &  S  Stocking  Cutters 

The  alternate  stepped  teeth  break  up 
the  chips,  making  the  cutter  action 
easier  and  thus  lessening  the  stress 
on  the  machine. 

When  blanks  are  roughed  out  with 
these  cutters  only  a  light  finishing 
cut  is  required  of  the  finishing  cut- 
ter, conserving  its  life  and  accuracy. 
Write    for    Catalog    27 
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ers  of  automobiles  and  from  plants  which  are  cither  building 
tractors  or  are  being  equipped  to  engage  in  that  line  of 
manufacture. 

Engine  Lathes — The  consonsus  of  opinion  seems  to  be  that 
thero  is  an  over-production  of  many  sizes  of  engine  lathes. 
So  far  as  lathes  are  concerned,  the  best  demand  is  for  the 
larger  sizes  of  heavy-duty  machines. 

Planers — Thero  appears  to  be  little  demand  for  planers  at 
present,  except  where  manufacturers  have  export  orders. 

Hand  Socio  Machines  and  Turret  Lathes — Manufacturers 
of  this  type  of  machine  tool  report  a  fairly  large  volume  of 
inquiries  during  the  months  of  January  and  February,  most 
of  which  emanate  from  automobile  and  tractor  industries, 
and  from  manufacturers  of  agricultural  implements.  A  fair 
volume  of  orders  has  come  from  these  inquiries,  although 
possibly  the  ratio  of  orders  to  inquiries  is  slightly  below 
normal. 

Punches  and  Shears^-It  is  quite  generally  reported  that 
there  is  a  satisfactory  demand  for  punches  and  shears,  par- 
ticularly of  the  larger  sizes  and  capacities,  for  use  in  ship- 
yards, boiler  plants,  and  other  shops  where  these  machines 
are  required. 

Grinding  Machines — There  is  said  to  be  a  large  volume  of 
inquiries  received  chiefly  from  the  automobile  and  tractor 
industries,  many  of  which  have  resulted  in  the  placing  of 
orders. 

*  *     * 

PACKING  AND  MARKING  OF  EXPRESS 
SHIPMENTS 

A  nation-wide  campaign  to  put  an  end  to  the  waste  attri- 
buted to  inadequate  packing,  wrapping,  and  marking  of  ex- 
press shipments  has  been  inaugurated  by  the  American 
Railway  Express  Co.,  which  is  handling  the  express  business 
on  practically  all  the  railroads  of  the  country.  No  new 
packing  or  marking  rules  have  been  adopted  for  the  cam- 
paign, but  express  drivers  and  receiving  clerks  in  the  larger 
cities,  as  well  as  express  agents  at  smaller  points,  have  been 
instructed  hereafter  to  request  that  the  rules  already  in 
force  be  more  carefully  observed.  The  use  of  a  poor  quality 
of  paper  or  twine,  an  insufficient  quantity  of  wrapping  ma- 
terial, and  incorrect  and  careless  addressing  have  been  found 
to  be  responsible  for  many  shipments  going  astray.  Addi- 
tional causes  for  this  condition  are  said  to  be  the  employ- 
ment of  old  or  second-hand  cartons  or  other  containers  that 
cannot  stand  the  wear  of  transit,  resulting  in  exposure  of 
the  contents  and  possible  damage  to  the  goods,  or  pilfering. 
Old  marks  cause  confusion  and  mistakes  in  delivery. 

A  determined  effort  will  be  made  during  the  campaign  to 
eradicate  what  is  known  as  the  "No  Mark"  evil.  From  July 
1  to  November  30  of  last  year,  127,859  shipments — an  aver- 
age of  about  25,500  a  month — were  turned  over  to  the  "No 
Mark"  bureaus  maintained  by  the  company,  because  all 
means  of  identification  of  either  shippers  or  consignees  had 
been  lost,  and  delivery,  except  in  a  few  cases,  was  impossible. 
Personal  baggage,  hardware,  and  automobile  tires  comprise 
the  largest  proportion  of  the  "No  Mark"  shipments  which 
are  attributed  largely  to  the  failure  of  the  shippers  to  mark 
clearly  and  to  pack  their  goods  substantially. 

*  *    * 

The  United  States  Bureau  of  Mines  has  recently  conducted 
a  research  on  the  practicability  of  substituting  niter-cake 
for  sulphuric  acid  in  baths  for  pickling  steel  and  iron.  It 
was  found  that  the  free  acid  in  hot  dilute  solution  attacks 
the  metal  very  readily,  etching  it  away  from  beneath  the 
scale  and  consequently  throwing  off  the  particles  of  oxide 
from  the  surface.  However,  one  of  the  objections  to  its  use 
is  that  the  vapors  arising  from  the  solution  carry  off  a 
quantity  of  acid  in  finely  divided  particles,  which  are  detri- 
mental to  the  health  of  the  operatives  and  injurious  to  the 
metal  work  and  machinery  installed  in  the  building.  Ex- 
periments have  been  conducted  for  the  purpose  of  devising 
some  means  of  overcoming  the  difficulties  experienced. 


THE  TAX  ON  THE  SPREADING  OF 
KNOWLEDGE 

Statistics  based  upon  official  sources,  covering  years  of 
post  office  experience,  clearly  Indicate  that,  with  an  increas- 
ing volume  of  periodicals  and  newspapers  carried  by  the 
post  office  department,  there  was  a  decreasing  postal  deficit. 
By  throttling  the  easy  circulation  of  periodicals  and  news- 
papers throughout  the  nation,  as  is  now  being  done  by  the 
inequitable  postal  rates  for  second-class  matter,  postal  re- 
ceipts are  decreased  in  the  aggregate,  and  the  deficit  of  the 
postal  department  is  likely  to  increase;  and,  what  is  far 
more  important,  the  great  intellectual  arteries  of  civiliza- 
tion, whereby  our  nation  has  become  unified  and  made  one 
in  its  social,  economic,  and  political  ideals,  are  choked.  It 
is  in  the  interest  of  every  citizen  of  the  United  States  to 
see  that  the  periodicals  that  carry  an  educational  message, 
whether  in  the  mechanical  or  other  lines,  should  be  fairly 
treated,  and  that  the  postage  rates  are  made  equal  through- 
out the  nation — equal,  equitable,  and  just.  Your  congress- 
man should  know  how  you  feel  about  this,  and  should  be 
informed  of  the  great  educational  value  of  the  mechanical 
periodicals  for  which  you  subscribe.  A  letter  from  you, 
telling  him  that  you  believe  that  the  second-class  postage 
rates  (which  are  now,  in  some  cases,  higher  than  the  actual 
subscription  price  of  the  magazine)  are  utterly  unjust  and 
unwarranted,  would  help  a  great  deal  to  remedy  the  wrong 
conditions  that  now  prevail. 


AMERICAN  STEEL  TREATERS'  SOCIETY 

The  American  Steel  Treaters'  Society  has  recently  been 
organized  in  Chicago,  with  the  object  of  promoting  the  arts 
and  science  connected  with  the  heat-treatment  of  steel.  The 
principal  means  of  accomplishing  this  purpose  will  be  the 
holding  of  meetings  for  the  reading  and  discussion  of  papers 
bearing  upon  processes,  instruments,  equipment,  apparatus, 
etc.,  employed  in  practical  and  research  work  connected  with 
the  heat-treatment  of  steel,  and  the  collection,  publication, 
and  dissemination  of  technical  and  practical  knowledge  for 
the  improvement  of  conditions  in  connection  therewith,  in 
order  to  closely  unite  those  engaged  in  the  practical  and 
technical  branches.  It  is  one  of  the  aims  of  the  society  to 
induce  the  workers  in  the  heat-treating  rooms  of  the  various 
industries  to  attend  its  meetings,  where  they  will  come  into 
contact  with  metallurgists,  chemists  and  scientific  men,  and 
thus  bring  together  the  practical  and  theoretical  sides  of  the 
work.  Although  in  existence  only  a  few  months,  the  growth 
of  the  society  has  been  very  rapid,  and  movements  are  on 
foot  to  organize  branches  in  several  of  the  principal  cities, 
a  branch  with  a  large  membership  having  recently  been 
formed  in  Cleveland.  The  society  publishes  a  monthly  Jour- 
nal which  contains  the  papers  and  discussions  presented  at 
the  various  meetings.  Copies  of  the  Journal  and  other  in- 
formation may  be  obtained  by  addressing  the  general  office, 
154  E.  Erie  St.,  Chicago,  111.  ' 

*     *     * 

One  of  the  much  debated  questions  in  the  post-war  indus- 
trial readjustment,  is  that  of  wages.  High  cost  of  living, 
such  as  experienced  during  the  war,  naturally  entails  higher 
compensation  for  the  same  standard  of  efficiency  as  pre- 
viously obtained;  but  workers  will  be  unwilling  to  return 
to  lower  compensation  for  their  services  even  when,  in  the 
natural  course  of  events,  living  costs  are  reduced  consider- 
ably. One  solution  of  the  problem,  according  to  the  National 
Industrial  Conference  Board  in  its  report  on  "Problems  of 
Industrial  Readjustment  in  the  United  States,"  is  an  increase 
in  the  efficiency  of  individual  production  to  such  a  degree 
that  employers  will  be  warranted  in  paying  relatively  high 
wages.  This,  says  the  report,  seems  to  be  the  only  means  of 
escaping  the  vicious  circle  by  which  an  increase  in  the  cost 
of  living  is  used  as  a  reason  for  demanding  higher  wages 
which,  in  turn,  increases  the  cost  of  commodities. 
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The  Cincinnati 

No.  2  Plain  High 

Power  Milling 

Machine 


Send  us  your 
blueprints  or 
samples  and  let 
us  estimate  pro- 
duction on  your 
work. 


The  Cincinnati  No.  2  Plain  High  Pow- 
er Milling  Machine  takes  this  cut  in 
steel  3y2"  wide,  1/8"  deep,  at  12MT 
feed.  This  is  not  the  limit  of  the  ma- 
chine, but  merely  an  example  of  good 
commercial  milling. 

In  Cincinnati  High  Speed  Power  Mill- 
ers are  combined  the  advantages  of 
unsurpassed  milling  capacity  and  ac- 
curacy of  production. 


THE  CINCINNATI  MILLING  MACHINE  CO. 


CINCINNATI 


OHIO,  U.S.A. 
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OBITUARIES 


GEOROH  K1NNE  GARVIN 

Gooses  Kinm:  Gabvdt,  president  of  the  Qarvln  Machine 
Co.,  114  Varies  St.,  New  Vm-u  city,  died  at  his  home  in 
Garden  City,  L.  I  .  February  20,  of  arterio-sclerosis,  after  an 

illness  of  two  weeks. 
!4r  G  a  r  v  1  n  had' 
been  in  failing 
health  for  nearly  a 
year,  but  had  main- 
tained his  activities 
with  the  concern 
of  which  he  was 
the  head  until  his 
last  illness.  He  was 
born  in  Hartford, 
Conn.,  May  2,  1859. 
His  family  later  re- 
moved to  Jersey 
City,  N.  J.,  where 
he  received  his 
education  at  Has- 
brouck  Institute  of 
that  city  and  in 
the  public  schools 
of  New  York  City. 
He  entered  busi- 
ness at  the  age  of 
sixteen  in  the  firm 
of  Smith  &  Garvin 
of  which  his  father, 
the  late  Hugh  R. 
Garvin  was  a  member.  The  Garvin  Machine  Co.,  which  is 
an  outgrowth  of  the  older  organization,  was  incorporated  in 
1889  with  Mr.  Garvin  as  president,  in  which  capacity  he  had 
been  active  up  to  the  time  of  his  recent  illness.  Mr.  Garvin 
is  survived  by  a  widow  and  six  children,  two  of  whom,  Burr 
K.  and  Hugh  Roy  Garvin  are  at  present  connected  with  the 
concern  in  executive  capacities.  Mr.  Garvin  was  a  member 
of  the  American  Society  of  Mechanical  Engineers  and  of  the 
Engineers  Club  of  New  York  City  and  was  widely  known, 
through  his  prominence  in  engineering  circles,  for  his  bus- 
iness and  mechanical  ability. 

FRED  L.  HICKOK 

Fred  L.  Hickok,  president  of  the  Reliance  Gauge  Column 
Co.,  of  Cleveland,  Ohio,  died  on  February  16  of  pneumonia, 
following  a  week's  illness  with  influenza,  thus  suddenly 
ending  a  life  full  of  promise.  Mr.  Hickok  was  born  in  Ash- 
tabula, Ohio,  in  1883,  and  was  educated  there  and  in  Cleve- 
land, being  a  graduate  of  Case  School.  Afterward  he  went 
to  the  Ingersoll  Milling  Machine  Co.,  Rockford,  111.,  of  which 
his  uncle,  Winthrop  Ingersoll,  is  president.  He  was  with 
this  company  about  eight  years,  rising  to  the  position  of 
sales  manager,  which  he  resigned  to  become  manager  of 
Machinery's  Cleveland  office.  In  this  position,  which  he 
filled  for  four  years,  his  ability,  engaging  personality  and 
general  mechanical  knowledge  enabled  him  to  achieve  a 
marked  success.  About  a  year  ago  Mr.  Hickok  was  offered 
the  presidency  of  the  Reliance  Gauge  Column  Co.,  with  a 
substantial  interest  in  the  business,  and  left  Machinery, 
to  the  regret  of  his  associates,  but  with  their  hearty  wishes 
for  his  success.  Mr.  Hickok  had  many  qualities  that  make 
for  success.  He  was  an  enthusiast  in  his  work,  and  made 
and  held  many  warm  friends,  both  personal  and  business, 
who  will  grieve  at  his  death.  His  domestic  life  was  unu- 
sually happy,  and  his  home  and  family  were  typical  of  the 
highest  American  ideals.  Mr.  Hickok  was  in  his  thirty- 
sixth  year  and  left  a  widow  and  three  young  children. 

J.  J.  McCABE 

J.  J.  McCabe,  of  the  J.  J.  McCabe  Lathe  &  Machinery  Cor- 
poration and  one  of  the  well-known  men  in  the  machine  tool 
industry,  died  on  January  17.  As  a  dealer,  Mr.  McCabe, 
from  time  to  time,  handled  the  New  York  agencies  of  many 
well-known  manufacturers  of  machine  tools,  including  Schu- 
macher &  Boye;  Smith  &  Mills  Co.;  Carlton  Machine  Tool 
Co.;  and  G.  A.  Gray  Co.  In  the  used  machinery  business, 
Mr.  McCabe  was  one  of  the  pioneers  for  nearly  thirty-five 
years.  When  E.  P.  Bullard  founded  the  Bullard  Machine 
Tool  Co.,  of  Bridgeport,  Conn.,  devoted  entirely  to  manu- 
facturing, Mr.  McCabe  succeeded  the  old  New  York  firm  of 
the  E.  P.  Bullard  Co..  who  were  machine  tool  dealers,  and 
with  whom  he  had  been  associated  since  boyhood.  As  a 
manufacturer,  Mr.  McCabe  was  identified  with  the  well-known 
"Two-in-One"  double-spindle  lathe,  which  he  personally  de- 
signed and  which  was  manufactured  under  his  patents  for 


years.  A  fow  years  ago,  he  also  founded  the  present  J.  J. 
McCabe  I'unch  <v  Shear  Co.,  the  plant  of  which  is  located  at 
Chattanooga,  Tenn.  Mr.  McCabe  made  many  warm  personal 
friends  during  his  long  connection  with  the  machine  tool 
industry,  to  whom  his  death  will  be  a  heavy  loss.  He  leaves 
a  widow  and  four  children.  Two  of  his  sons,  J.  J.  McCabe, 
Jr.,  and  Raymond  J.  McCabe,  have  been  associated  with  him 
in  business  for  a  number  of  years,  and  under  their  able 
management  the  organizations  of  the  J.  J.  McCabe  Lathe  & 
Machinery  Corporation  and  the  J.  J.  McCabe  Punch  &  Shear 
Co.  will  he  continued. 


Heriiert  Woodruff  Merrill,  secretary  and  treasurer  of  the 
firm  of  Mitts  &  Merrill,  Saginaw,  Mich.,  died  on  January 
26,  1919. 


PERSONALS 


Fhank  C.  Avery  has  resigned  his  position  as  general  man- 
ager of  the  Long  &  Allstatter  Co.,  Hamilton,  Ohio. 

H.  W.  Ullman  has  been  appointed  sales  representative  of 
the  Rich  Tool  Co.,  Chicago,  111.,  in  the  St.  Louis  territory, 
with  offices  at  203  Security  Bldg.,  St.  Louis,  Mo. 

Frank  Raybould,  formerly  with  the  New  England  West- 
inghouse  Co.,  Chicopee  Falls,  Mass.,  is  now  with  the  West- 
inghouse  Electric  &  Mfg.  Co.,  East  Pittsburg,  Pa. 

W.  H.  Sherman,  formerly  superintendent  of  the  Davis 
Machine  Tool  Co.,  Inc.,  Rochester,  N.  Y.,  is  now  superintend- 
ent of  the  Superior  Machine  Tool  Co.,  Kokomo,  Ind. 

Norton  A.  Booze,  for  a  number  of  years  secretary  of  the 
Machinists  Supply  Co.,  has  become  affiliated  with  the  Federal 
Machinery  Sales  Co.,  12  N.  Jefferson  St.,  Chicago,  111. 

Leon  A.  Hart,  formerly  industrial  engineer  with  the  New 
England  Westinghouse  Co.,  Chicopee  Falls,  Mass.,  is  now 
engaged  in  consulting  engineering  work  in  Hartford,  Conn. 

J.  L.  Crowley  has  been  appointed  special  railroad  repre- 
sentative of  the  Rich  Tool  Co.,  Chicago,  111.,  with  headquar- 
ters at  the  company's  main  offices,  Railroad  Exchange  Bldg., 
Chicago. 

George  F.  Hopkins,  for  the  last  ten  years  superintendent 
of  the  Frost  Gear  &  Forge  Co.,  Jackson,  Mich.,  has  been 
made  works  manager  of  the  Logansport  Machine  Co.,  Lo- 
gansport,  Ind. 

Alden  R.  Ludlow,  formerly  vice-president  of  the  Liquid 
Carbonic  Co.,  Chicago,  111.,  has  assumed  his  new  duties  as 
second  vice-president  of  the  Air  Reduction  Co.,  Inc.,  120 
Broadway,  New  York  City. 

George  D.  Porter  of  Philadelphia  has  been  elected  presi- 
dent of  the  American  Bronze  Corporation,  Berwyn,  Pa., 
succeeding  John  W.  Watson  who  has  severed  his  active 
connection  with  the  company. 

Albert  V.  Brouillette,  formerly  industrial  engineer  with 
the  New  England  Westinghouse  Co.,  Chicopee  Falls,  Mass., 
is  now  engaged  in  doing  efficiency  work  as  a  consulting  en- 
gineer at  Central  Falls,  R.  I. 

Frank  D.  Jenks  has  left  his  position  with  the  New  Eng- 
land Westinghouse  Co.,  Chicopee  Falls,  Mass.,  owing  to  the 
completion  of  the  war  contracts  filled  by  this  company,  and 
is  now  with  Bardons  &  Oliver,  Cleveland,  Ohio. 

Edward  W.  Dodge,  for  many^years  connected  with  the 
Norton  Co.,  Worcester,  Mass.,  acting  as  sales  manager  a 
large  part  of  the  time,  has  become  general  sales  and  works 
manager  of  the  Star  Corundum  Wheel  Co.,  Detroit,  Mich. 

A.  C.  Olfs,  formerly  eastern  representative  of  the  Titan- 
ium Bronze  Co.,  has  become  Michigan  representative  for  the 
Stewart  Mfg.  Corporation,  Chicago,  111.,  manufacturer  of  die- 
castings.  A  sales  office  has  been  opened  at  1509  Kresge 
Bldg.,  Detroit,  Mich. 

Charles  H.  Baker,  formerly  associated  with  the  Timken 
Roller  Bearing  Co.,  Canton,  Ohio,  has  been  elected  assistant 
secretary  and  treasurer  of  the  American  Bronze  Corporation, 
Berwyn,  Pa.,  and  in  addition  to  his  financial  duties  will  be 
in'  charge  of  production. 

Edwin  G.  Anderson,  advertising  and  sales  manager  of  the 
American  Bronze  Corporation,  Berwyn,  Pa.,  has  been  elected 
secretary  of  the  company.  Mr.  Anderson  has  been  connected 
with  the  company  for  several  years,  originally  acting  as 
Pacific  coast  representative. 

E.  R.  Abbott  has  been  discharged  from  the  Chemical  War- 
fare Service  of  the  United  States  Army,  in  which  he  held  the 
rank  of  Captain,  and  is  now  sales  manager  of  the  Kar 
Engineering  Co.,  Inc.,  79  E.  130th  St.,  New  York  City, 
mechanical  engineers  and  machine  designers. 

O.  S.  Horton  has  recently  been  made  manager  of  the 
southern  branch   of  the  Edward  R.  Ladew  Co.,   Glen  Cove, 
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"Learn  fromTHINGS—not  from  the  NAMES  of  things" 


You  have  seen  the  name  "  PRECISION " 
advertised  many  times— If  you  are  one  of  the 
comparatively  few  who  have  not  seen  the 

"PRECISION" 

Boring,  Drilling  and  Milling  Machine 


Why  not  look  it  up? 
Very  many  are  in  use — 
so  there  is  one  (or  more) 
somewhere   near  you. 


LUCAS  MACHINE  TOOL  COMPANY 
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N.  Y,  manufacturer  of  Ladew  leather  belting.  Mr.  Horton'a 
headquarters  are  a1  Charlotte,  N.  C,  where  n  large  stock  of 
Ladew  belting  will  be  carried  Walter  Carb,  formerly  of  the 
New  Vurk  office,  is  .-issisi  an  I  branch  manager. 

k , Q,  Amis  has  become  associated  wiih  the  Blaob  iv  Decker 
mi'k.  Co.,  Baltimore,  Md.,  In  the  capacity  of  branch  manager, 
.in  charge  of  the  Chloago  office.  Mr.  Aim's  is  well  known  in 
the    automobile   ai  trade,    having   been    connected 

with  the  EDdward  a.  Caasidy  Co.,  of  Ne~w  fork,  tor  the  laal 
ten   years. 

Matthew  C.  Dittmanh  has  been  re-elected  vice-preeidenl 
and  treasurer  of  the  American  Bronze  Corporation,  Berwyn, 

l'a  .  and  has  also  been  appointed  general  manager  to  succeed 
John  W.  Watson.  Mr.  Dittmann  has  been  associated  with 
Mr.  Watson  practically  since  the  formation  of  the  American 
Bronze  Corporation  In  L906,  and  has  been  largely  responsible 
for  the  progress  and  expansion  of  the  business. 

Alfred  H.  Babtscb  has  been  appointed  general  sales  and 
advertising  manager  of  the  Bosch  Magneto  Co.,  223  W.  46th 
St.,  New  York  City.  Previous  to  the  war,  Mr.  Bartsch  had 
been  advertising  manager  -of  the  Bosch  Magneto  Co.  for  more 
than  seven  years.  For  the  past  two  years,  he  has  been 
located  in  Philadelphia,  where  he  represented  a  number  of 
prominent  firms  of  the  automotive  industries  as  merchan- 
dising and  advertising  counsel. 

Paul  Campbell  has  been  appointed  factory  manager  of 
the  Electric  Service  Supplies  Co.,  Philadelphia,  Pa.  During 
the  greater  part  of  1918,  Mr.  Campbell  was  connected  with 
the  New  York  district  office  of  the  Bureau  of  Aircraft  Pro- 
duction as  a  special  investigator  of  production  problems  in 
the  New  England  states,  and  previous  to  that  was  produc- 
tion manager  for  James  Cunningham  Son  &  Co.,  of  Roches- 
ter, N.  Y.,  and  superintendent  of  the  F.  B.  Stearns  Co.,  of 
Cleveland,  Ohio. 

John  W.  Watson,  since  1906  president  and  general  mana- 
ger of  the  American  Bronze  Corporation,  Berwyn,  Pa.,  has 


resigned  From  the  presidency  of  the  corporation  and  also 
from  active  management  In  tin;  business.  Mr.  Watson 
retains  his  holdings  In  the  corporation  and  win  continue  to 
serve  on  the  Board  of  Directors.  His  plans  tor  the  future 
have  Dot  been  definitely  fixed.  Matthew  C.  Dittmann,  who 
has  been  re-elected  to  the  office  of  vice-president  and  treas- 
urer ami  who  has  also  been  appointed  general  manager,  has 
acted  in  the  latter  capacity  for  some  time  past.,  as  Mr. 
Watson  some  months  ago  entered  government  service,  first 
as  Director  of  Publicity  for  the  1'hiladclphia  Ordnance  Dis- 
trict and  later  as  Assistant  Chief  of  the  Hispano-Suiza 
Engine  Section  of  the  Hureau  of  Aircraft  Production. 


MONTHLY  MEETING  OF  THE  NEW  YORK 
SECTION  OF  THE  A.  S.  M.  E. 

The  monthly  meeting  of  the  New  York  Section  of  the 
American  Society  of  Mechanical  Engineers  held  in  the  En- 
gineering Societies  Building,  29  W.  39th  St.,  New  York  City, 
February  24,  offered  much  of  interest  to  the  engineers  be- 
longing to  the  section  as  well  as  to  visiting  engineers.  The 
meeting  began  at  5:30  P.  M.,  when  a  paper  on  "The  Ap- 
plication of  Electrical  Control  to  Gate  "Valves,"  illustrated 
by  lantern  slides,  was  read  by  Peter  P.  Dean,  engineer  of  the 
Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis.  After  a  buffet 
supper,  a  paper  was  read  on  "The  Application  to  Industry 
of  the  Personnel  Work  in  the  U.  S.  Army,"  by  Lieutenant- 
Colonel  J.  J.  Swan,  who  explained  how  the  valuable  ex- 
perience gained  by  the  Committee  on  Classification  and  Per- 
sonnel of  the  War  Department  may  be  applied  to  the  in- 
dustries. Finally,  motion  pictures  of  mechanical  drawings 
for  commercial  and  scientific  use  were  shown,  covering  Bur- 
rows adding  machine;  Ingersoll-Rand  riveter;  automobile 
gas  engine;  why  the  telephone  talks;  Lewis  machine  gun; 
the  airplane  in  warfare;  and  electrical  starting  and  lighting 
systems. 


COMING  EVENTS 


J 


March  5 — Annual  meeting  of  the  Boston  branch 
of  the  National  Metal  Trades  Association,  at 
Boston,  Mass.;  headquarters,  Young's  Hotel.  Sec- 
retary, George  D.  Berry,  166  Devonshire  St., 
Boston,    Mass. 

March  12 — Monthly  meeting  of  the  New  Eng- 
land Foundrymen's  Association,  at  Boston,  Mass. 
Secretary,  Fred  F.  Stockwell,  205  Broadway, 
Cambridgeport,   Mass. 

March  27 — Monthly  meeting  of  the  Rochester 
Society  of  Technical  Draftsmen,  in  Rooms  131- 
137  Sibley  Block,  328  Main  St.,  E.,  Rochester, 
N.  Y.  Secretary,  0.  L.  Angevine,  Jr.,  857  Gene- 
see St.,   Rochester,   N.   Y. 

April  24-26 — Sixth  National  Foreign  Trade  Con- 
vention, at  Chicago,  111.  Secretary,  O.  K.  Davis, 
1  Hanover  Square,    New   York   City. 

June  17-20 — Semi-annual  convention  of  the 
American  Society  of  Mechanical  Engineers,  at 
Detroit,  Mich.  Secretary,  Calvin  W.  Rice,  29 
W.   39th  St.,   New  York  City. 


SOCIETIES,    SCHOOLS  AND 
COLLEGES 


National  Machine  Tool  Builders  Association, 
official  report  of  the  proceedings  of  the  seven- 
teenth annual  convention  held  at  the  Hotel 
Astor,    New   York    City,    December   10-11. 

Rochester  Society  of  Technical  Draftsmen,  at 
its  last  meeting,  elected  the  following  officers 
for  1918-1919:  Hugh  Davis,  president;  Orrin  S. 
Chase,  vice-president;  O.  L.  Angevin*,  Jr.,  sec- 
retary;   and   Walter   B.   Payne,    treasurer. 

University  of  Illinois,  Urbana,  111.,  announces 
that  in  order  to  assist  in  the  conduct  of  engineer- 
ing research  and  to  extend  and  strengthen  the 
field  of  its  graduate  work  of  engineering,  four- 
teen research  graduate  assistantships  are  main- 
tained in  the  Engineering  Experiment  Station. 
These  assistantships,  for  each  of  which  there  is 
an  annual  stipend  of  $500  and  freedom  from  all 
fees  except  the  matriculation  and  diploma  fees, 
are  open  to  graduates  of  approved  American  and 
foreign  universities  who  are  prepared  to  undertake 
graduate  study  in  engineering,  physics,  or  applied 
chemistry.  Further  information  relating  to  this 
subject  may  be  obtained  by  addressing  the  di- 
rector. Engineering  Experiment  Station,  Univer- 
sity of  Illinois,    Urbana,   111.         , 


BOOKS    AND    PAMPHLETS 


Industrial  Arts  Index.  1918  volume.  Edited  by 
Charlotte  G.  Noyes  and  Louise  D.  Teich. 
528  pages,  6%  by  10  inches.  Published  by 
H.  W.  Wilson  Co.,  960  University  Ave.,  New 
York   City. 


Man-to-man.  By  John  Leitch.  249  pages,  5  by 
8  inches.  Published  by  B.  C.  Forbes  Pub- 
lishing Co.,  297  Broadway,  New  York  City. 
Price,  $2. 
This  book  deals  with  the  relations  between  em- 
ployer and  employe,  the  object  being  to  show 
that  both  capital  and  labor  depend  upon  coopera- 
tion with  each  other  for  their  prosperity.  The 
scope  is  well  indicated  by  its  chapter  headings: 
The  Factory  Worker  of  Today;  Why  Men  Strike; 
Building  Men  to  Build  Pianos;  Out  of  a  Confus- 
ion of  Tongues;  The  Supervision  that  Counts; 
Must  a  Foreman  be  a  Pugilist?;  Industrial  De- 
mocracy, the  Employes,  and  the  Unions;  Indus- 
trial Democracy  and  the  Employer;  Keeping  Alive 
the  Community  Spirit;  Putting  Labor  Behind 
America.  The  author,  in  his  introduction  to  the 
book,  points  out  that  we  have  need  for  the  brains 
as  well  as  the  hands  of  all  who  are  able  to  work. 
In  the  past,  he  says,  we  have  had  only  "hands"; 
it  is  high  time  that  we  should  also  have  the 
brains —  the  complete  cooperation  of  the  men 
working  in  the  industries. 

Drafting-room  Methods.  By  Charles  D.  Collins. 
149  pages,  5%  by  8%  inches.  Numerous  il- 
lustrations. Published  by  D.  Van  Nostrand 
Co.,  25  Park  Place,  New  York  City.  Price, 
$2. 
This  book  is  intended  mainly  as  a  reference 
work  on  standards  and  forms  for  engineering 
offices  and  drafstmen.  The  object  is  to  provide 
a  set  of  standard  practice  sheets,  such  as  every 
large  concern  operating  a  drafting-room  has  grad- 
ually compiled  for  itself  in  the  past,  and  the 
book,  therefore,  describes  methods  and  illustrates 
forms  which  would  be  generally  applicable  in  en- 
gineering offices  and  drafting-rooms,  combining 
with  this  information  the  conventional  symbols  or 
standards  for  different  branches  of  engineering 
drafting.  The  book  is  divided  into  four  parts, 
the  first  of  which  deals  with  methods  of  the 
drafting-room;  the  second,  with  standards,  sym- 
bols, and  abbreviations;  the  third,  with  forms; 
and  the  fourth  gives  miscellaneous  useful  tables. 
Parts  I  and  III  are  intended  for  those  directing  a 
drafting-room  as  well  as  for  draftsmen,  while 
Parts  II  and  IV  would  be  of»  more  direct  value  to 
the  draftsmen  themselves. 

Hendricks'  Commercial  Register  of  the  United 
States.  2381  pages,  8  by  10  inches.  Published 
by  S.  E.  Hendricks  Co.,  Inc..  2  W.  13th  St., 
New  York  City.  Price,  $10. 
This  is  the  twenty-seventh  annual  edition  of 
Hendricks'  Commercial  Register  for  buyers  and 
sellers,  which  is  especially  devoted  to  the  inter- 
ests of  the  electrical,  engineering,  hardware,  iron, 
mechanical,  mill,  mining,  quarrying,  chemical, 
railroad,  steel,  architectural,  contracting,  and 
kindred  industries,  and  furnishes  a  complete  and 
reliable  guide  to  the  purchasers,  manufacturers, 
and  dealers  connected  with  these  industries.  The 
products  are  listed  from  the  raw  materials  to  the 
finished  article.  The  information  contained  in  the 
directory  has  been  compiled  from  data  supplied 
by  the  concerns  listed,  obtained  either  by  personal 
calls  by  representatives,  or  in  response  to  requests 
for  such  information.  The  register  is  divided 
into  three  main  sections.  The  first  section  is  en- 
titled "Classified  Trades  Section"  and  gives  man- 
ufacturers   of    various    products,    by    the    products 


arranged  alphabetically.  A  second  section  is  in- 
cluded in  which  trade  names,  brands,  etc.,  are 
alphabetically  arranged,  together  with  the  name 
and  address  of  the  firm  manufacturing  the  pro- 
duct known  by  the  given  trade  name.  The  third 
section  gives  the  names  and  addresses  of  the 
manufacturing  companies  alphabetically  arranged. 
In  addition,  there  is  a  complete  index  of  the  pro- 
ducts, machinery,  devices,  etc.,  listed  in  the  di- 
rectory. The  work  is  very  valuable  as  a  buyer's 
reference  both  in  the  machine  building  and  in 
allied  engineering  trades. 

Thomas'  Register  of  American  Manufacturers. 
4200  pages,  10  by  12  inches.  Published  by 
Thomas  Publishing  Co.,  129  Lafayette  St., 
New  York  City.  Price,  $15. 
Thomas'  Register  is  a  purchasing  guide  that 
aims  to  list  all  American  manufacturers  and  pri- 
mary sources  of  supply,  and  is  the  largest  classified 
reference  work  of  its  kind.  It  is  divided  into  five 
specific  sections,  of  which  the  first  contains  a 
finding  list  and  index  of  the  various  classes  of 
machines,  devices,  products,  and  materials  listed. 
The  second  contains  the  names  and  addresses  of 
manufacturers  classified  according  to  their  bus- 
iness. The  third  contains  an  alphabetical  list  of 
manufacturers  in  the  United  States,  giving  home 
offices,  branches,  and  names  of  officers.  The 
fourth  is  an  alphabetical  list  of  trade  names  and 
brands,  giving  the  names  and  addresses  of  the 
manufacturers.  The  fifth  contains  a  list  of  prom- 
inent manufacturers'  representatives.  There  are 
also  appendices  giving  representative  banks, 
boards  of  trade  and  other  commercial  organiza- 
tions, and  leading  trade  journals.  Questions  such 
as  the  following  are  readily  answered  by  the  use 
of  the  Register:  Where  is  the  Bristol  Co.  located? 
Who  makes  Manx  belting?  Who  succeeded  the 
G.  H.  Bushnell  Press  Co.?  How  can  a  complete 
list  of  names  of  manufacturers  of  electrical  goods 
be  obtained?  Buyers  in  all  industries  will  find 
this  work  very  useful  in  answering  the  many 
questions  that  come  up  in  their  daily  work,  and 
in  locating  the  sources  of  supply  for  the  products 
which  they  have  to  buy.  It  is  equally  useful 
to  the  sales  manager  in  obtaining  the  names  and 
addresses   of   possible  customers. 

Applied  Mechanics,  Volume  II — Strength  of  Mater- 
ials.     By    Charles    E.    Fuller   and    William    A. 
Johnston.      566    pages,    6    by    9    inches.      282 
illustrations.       Published     by    John    Wiley     & 
Sons,   Inc.,   432  Fourth   Ave.,    New  York   City. 
Price,   $3.75. 
This   book   is   the    second   volume   of   a   work   on 
applied    mechanics    brought    out    by    the    authors 
who,  as  professors  of  theoretical  and  applied  me- 
chanics   at    the   Massachusetts    Institute   of   Tech- 
nology, have  prepared  it  primarily   for  the  use  of 
students  in  the  departments  of  engineering  at  that 
institute.     The  second  volume  covers  the  strength 
of   materials,    and   aims   to  give   the   fundamentals 
of  this  subject  in  as  far  as  they  may  be  required 
in    subsequent    work    in    structural    and    machine 
design  and  in  the  ordinary  problems  of  engineering 
practice.      The    subject    is    handled    in    a    manner 
especially    intended    for    engineering    students    at 
advanced   engineering   colleges,   and   as   a   prepara- 
tion   the    students    should    have    a    knowledge    of 
differential  and  integral  calculus,  the  principles  of 
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TAPS  and  DIES 
MACHINISTS  TOOLS 
BOLTS  and  SCREWS 
FACTORY  SUPPLIES 
Etc.,  Etc 


In  this  period  of  reconstruction  it  is  more  important  than 
ever  to  keep  up  the  stock  in  your  store-room — have  the 
gaps  filled  in  and  leveled  off — to  be  prepared  to  better 
meet  the  new  conditions  as  they  develop  and  the  com- 
petition which  is  sure  to  come. 

We  are  ready  for  you  with  a  large  and  assorted  line  of 

General  Hardware,  Tools  and  Factory  Supplies 

and  solicit  an  opportunity  to  figure  on  your  require- 
ments. 


HAMMACHER,  SCHLEMMER  $  CO. 

HARDWARE,  TOOLS  AND  FACTORY  SUPPLIES 

NEW  YORK,  SINCE  1848  4th  Avenue  and  13th  Street 
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ttattOt    ""'I    djnmnl.s.    iiml    llir    ni.-l I      l.> 

travltj    mi.i   momenl  i   ol    inei 
iress  of  m.ii.is.     'I'lu-  lobjecl  matter  In  the 
divided  Into  fourteen  chaptera  ai  followi 
Physical     Propertlei    ol     klateriale;      Hislj 
stress  and  Strain;    Onlform  Btreai  and   i  i 
\  trying    si.,-,-.    Btreaaei   In    Bi 

Beama;     Contlnuoue  • •' 

General  Tbeorj  of  Flexure;  Oolumna;  Shafting  and 
Springs;  Ourved  Ban  a\xchee  and  Oatenarlea; 
i\j-iiii.uth  and  Platea;  Reinforced  Concrete  Beama 
,„„i  Oolumna.  Phi  work  maj  be  recommei 
■  thorough  text  booh  on  the  atrength  of  materlala 
for  thoae  who  have  the  necessary  mathematical 
foundation  to  be  able  to  benefll  bj  the  treatmenl 
given,  mui  who  umiii  to  study  the  aubje 
complete    manner. 


•i    in 


NEW  CATALOGUES  AND 
CIRCULARS 


Ma 


Kuilnev    Hunt    Machine   Co..    Oran 
cnlar  advertialng  spur  sear  gate  hoists  for  water- 
power  and  canal  service. 

Independent    Pneumatic    Tool    Co.,    Chicago.    111. 
Circular  describing  the  company's  line  of  portable       york    city.      Circular   describing    the    personnel   of 
electric  drills  and  grinders.  the    company    and    the    work    It    Is    engaged    in 

Walter  A.   Zelnioker  Supply  Co.,   St.   Louis,   Mo.       which   includes    planning,    estimating    and    consult 


win  block  mui  roller  chaina  are  Lilted,  and  tablea 
;,,,•   included   giving   aprockel   dimenalona    tor    ri 
rioua  prtchea  and  diametera  <>f  rollers, 

W.  J.  Balrd  Maclilnory  Co.,  860  JolTcrHoii  Ave., 
Detroit,  Mich.,  is  publishing  a  house  organ  sntl- 
u,.,i  "Balrd  Detroit,"  containing  material  of  gen- 
eral Interest,  as  well  aa  articles  giving  Informa- 
tion relating  to  the  plant,  organisation,  and  per- 
sonnel of  i  in-  company  and  the  machine  tools 
which  ii   bandies. 

Milwaukoo  Eloctric  Crane  &  Mfg.  Co.,  Inc., 
Milwaukee,  wis.  Bulletin  of  Milwaukee  electric 
traveling  cranea,  containing  views  showing  in- 
atallationa  of  these  cranea  In  virions  shopa  aa 
well  aa  illustrations  of  the  different  types  of 
cranea  and  their  details.  The  booklet  outlines  a 
number  of  Improvements  that  have  been  made  in 
crane  construction. 

Brown  Hoisting  Machinery  Co.,  Cleveland.  Ohio. 
Catalogue  K  L919  of  "Brownholst"  locomotive 
cranes.  The  catalogue  contains  many  illustra- 
tlona  showing  the  standard  types  of  these  cranes 
111  use  in  railroad,  shipbuilding,  steel,  coal,  lum- 
ber, foundry  and  manufacturing  industries,  and 
describes  the  cranes  in  detail,  giving  the  capac- 
ities  and   other   essential    information. 

Service    Engineering    Co.,    25    Church    St.,    New 


ing;  developing  inventions;  designing  machine 
tools;  designing  tools,  dies,  and  gages;  building 
tools  and  special  machinery;  and  designing  special 
and   automatic   machinery. 

Webster  &  Perks  Tool  Co.,  Springfield,  Ohio. 
Catalogue  illustrating  Webster  &  Perks  pointing, 
thread-cutting,  and  special  tapping  machinery, 
and  "Namco"'  automatic  die-heads.  These  ma- 
chines have  a  capacity  for  commercial  threading 
and  tapping  operations  on  both  regular  and  spe- 
illustrating  and  describing  the  Metalwood  35-ton  (,iai  work  from  5/32  to  1%  inch  U.  S.  standard 
vertical    broaching    and    general-purpose    hydraulic      threads   and    for   considerably   larger   diameters   of 

finer   pitches. 


Bulletin  259  containing  a  list  of  new  and  used 
tanks  of  all  kinds  and  sizes. 

Union  Tool  Chest  Co.,  10  Railroad  St  Roch- 
ester, N.  Y.  Circular  advertising  Union  tool 
Chests,    made   in   several   sizes   and   styles. 

Philadelphia  Belting  Co..  6th  and  Spring  Garden 
Sts  Philadelphia,  Pa.  Bulletin  containing  price 
list    and    dimensions    of    "superpacking       leather. 

Metalwood    Mfg.    Co.,    Detroit,    Mich.      Circular 


Air  Ruduotlon  Salos  Co.,  120  Broadway,  New 
York     Illy,     in    distributing    11     booklet     entitled     "A 

stunt     Coarse    i>>    Oxj  acetylene     Welding,"     ,,v 

Alfred     S.      Klnsey,      profeHHor     of     shop     practice, 

Institute    or    Technology,    and    organiser 

and     director     Of     11      special      war     course     In     oxy- 

acetylene   welding   and   cutting   at   the  2;ird   St., 

Y.  M.  0.  A.,  New  York  City.  It  1h  Intended 
Unit  the  COnm  shall  cover  twelTS  Ihree-hour 
periods.  Of  this  time  about  one  third  should  be 
devoted  to  lectures  mid  the  remainder  to  the 
Operation  of  the  torches,  The  booklet  lays  out 
the    work    to    be    covered    In    eacli    period,    Htatlng 

the  object,   the  lecture,   and   the  practical  work. 

Opposite  the  outline  of  work  are  blank  pages  for 
notes. 

Charles  A.  Schloren  Co.,  30-38  Ferry  St.,  New 
York  City.  Trice  list  of  Scliiereu  beltings,  de- 
scribing the  various  brands,  grades,  and  weights, 
which  are  designated  by  different  names,  so  that 
it  is  possible  to  specify  by  the  name  exactly  the 
type  of  belting  required.  The  booklet  also  gives 
prices  of  cut  lacing  and  Includes  directions  for 
cutting  up  a  side  of  lace  leather.  Booklet  en- 
titled "The  Story  of  Schleren  Beltings,"  describ- 
ing the  manufacture  of  leather  belting,  step  by 
step,  under  the  following  beads:  Selection  of 
Hides;  Peeling  and  Storing  Oak  Bark;  Grinding 
and  Leaching  Tan  Bark;  Preparing  Hides  for 
Tanning;  Tanning  Vats;  Cutting  Up  Belting 
Butts;  Shaving  and  Scouring;  Stuffing  with  An- 
imal Grease;  Stretching  the  Hides;  Drying;  Lap- 
ping   and    Cementing;    and    the    Finished    Product. 


TRADE  NOTES 


press. 

Electric  Controller  &  Mfg.  Co.,  Cleveland.  Ohio. 
Circular  advertising  a  push-button  operated  auto- 
matic compensator  for  use  in  starting  electric- 
motors. 

Economy  Drawing  Table  &  Mfg.  Co.,  Adrian, 
Mich  Catalogue  N,  giving  dimensions  and  speci- 
fications for  Economy  drawing  tables  and  sectional 
filing   cases. 

Gisholt  Machine  Co.,  Madison,  Wis.  Circular 
showing  how  the  work  of  computing  labor  costs 
can  be  quickly  and  accurately  accomplished  by 
the   use   of   the    "Periodograph." 

Detroit  Stamping  Co.,  951  W.  Fort  St.,  Detroit, 
Mich  Circular  giving  dimensions  of  combina- 
tion gang,  and  round  dies  for  fiat  and  concentric 
washers,    and   spacers  for   milling   machine   arbors. 

Barnes  Drill  Co.,  814  Chestnut  St.,  Rockford, 
111  Loose-leaf  catalogue  of  Barnes  self-oiling, 
all-"eared  drilling  and  tapping  machines,  sliding- 
head  drilling  machines,  gang  drilling  machines, 
and  extension  gap  lathes. 

Unifies  Coupling  Co.,  246  Chestnut  St.,  Phila- 
delphia, Pa.     Circular  descriptive  of  the  " 


'Unifies' 


Saphil  Mfg.  Corporation,  147  W.  Austin  Ave., 
Chicago,  111.  Circular  describing  the  Saphil 
portable  electric  tool,  cutter,  and  surface  grinder, 
showing  illustrations  of  this  grinding  attachment 
engaged  on  internal,  surface,  and  cutter  grind- 
ing. The  attachment  can  be  applied  to  any  lathe, 
shaper,  or  milling  machine  and  can  also  be  used 
as  a  portable  tool.  The  circular  also  illustrates 
and    describes    Saphil    boring    tool    attachments. 

Ajax  Metal  Co.,  Philadelphia,  Pa.  "A  Text- 
book on  Babbitt  Metals,"  giving  information  on 
selecting  the  proper  babbitt  metal  for  bearings 
and  the  correct  method  of  babbitting.  The  va- 
rious types  of  bearing  metals  made  by  the  com- 
pany are  listed,  and  information  is  given  con- 
cerning the  particular  use  for  which  they  are 
intended.  "A  Text-book  on  Ajax  Ingots,"  de- 
scribing Ajax  methods  of  alloying  metals  and 
making  ingots. 

Universal  Boring  Machine  Co.,  Hudson,  Mass. 
Catalogue  of  Universal  horizontal  boring  machines, 
containing  fifty  illustrations  showing  these  ma- 
chines at  work  drilling,  milling,  boring,  counter- 
boring,     reaming,     and     facing    in     various     shops 


coupling,  which  is  of  simple  and  strong  construe-  throughout  the  country.  Illustrations  are  also  in- 
tion  and  is  adapted  for  any  service  where  a  cluded  showing  the  horizontal  boring  machines 
direct  connection  .is  required.  5n   the   piant   0f   the   company   engaged   in   making 


Sidney  Power  Press  Co.,  Sidney,  Ohio.  Cat- 
alogue covering  the  Sidney  line  of  open-back  in- 
clinable presses,  which  range  in  capacity  from 
5  to  25  tons.  Complete  specifications  are  given 
for  the  five  sizes  of  presses  made. 

American  Petroleum  Products  Co.,  Williamson 
Bldg.,  Cleveland,  Ohio.  Booklet  entitled  "Use 
of  Oil  As  a  Fuel,"  containing  considerable  in- 
formation relating  to  fuel  economy,  storage  and 
feeding   systems,   and  types  of  burners. 

E.  W.  Bemis  Machine  Co.,  Worcester,  Mass. 
Leaflet  illustrating  and  describing  the  Bemis 
collet  lathe  chuck,  made  in  two  styles  and  sizes 
to  be  fitted  either  by  threads  to  the  nose  of  the 
spindle  or  by  a  flange  to  the  faceplate. 

Smith-SerreU  Co.,  Inc.,  144  Cedar  St.,  New 
York  City,  manufacturer  of  "  Francke  "  flexible 
couplings,  is  issuing  a  chart  called  the  "Selecto- 
meter,"  for  finding  the  correct  size,  of  "Francke' 
flexible   coupling   for   any   given   drive. 

CoKal  Stoker  Co.,  48  W.  Division  St.,  Chicago, 
111.  Circular  descriptive  of  the  "CoKal"  stoker, 
which  is  claimed  to  effect  unusual  economies  in 
fuel  consumption  due  to  the  fact  that  the  coking 
method  of  burning   coal  is  employed. 

Shevlin  Engineering  Co.,  Inc.,  110  W.  34th  St., 
New  York  City,  manufacturer  of  boiler  plant 
equipment,  is  distributing  a  celluloid  card  on 
which  is  given  standard  air  spaces  for  grates. 
On  the  back  of  the  card  is  a  calendar  for  the 
year   1919. 

Liberty  Machine  Tool  Co.,  Hamilton,  Ohio. 
Catalogue  illustrating  and  describing  the  com- 
pany's line  of  constant-  and  variable-speed  plan- 
ers. These  machines  have  a  number  of  improved 
features,  and  especial  attention  is  called  to  the 
patented   feed. 

Crescent  Belt  Fastener  Co.,  381  Fourth  Ave., 
New  York  City.  Circular  entitled  "Why  People 
Buy  Crescent  Belt  Fasteners."  illustrating  and 
describing  the  principle  upon  which  the  Crescent 
belt  fastener  is  made  and  showing  how  a  Crescent 
belt  joint  is  produced. 

Baldwin  Chain  &  Mfg.  Co.,  Worcester,  Mass. 
Bulletin  containing  information  relating  to  the 
transmission  of   power  by   chains.     Sizes  of  Bald- 


horizontal  boring  machines.  Complete  specifica 
tions  for  the  machines  are  given,  and  the  various 
details  are  illustrated  by  means  of  halftone  and 
line   engravings. 

Charles  H.  Besly  &  Co.,  120-B  N.  Clinton  St., 
Chicago,  111.  Loose-leaf  catalogue  containing  a 
collection  of  bulletins  covering  the  complete  line 
of  disk  and  ring  wheel  grinders  made  by  this 
company,  as  well  as  the  various  accessories  used 
in  connection  with  these  machines.  The  bulletins 
give  the  dimensions  and  specifications  for  the 
various  sizes,  as  well  as  the  equipment  provided 
with  each  machine.  Besides  the  disk  and  ring 
wheel  grinders,  the  catalogue  also  shows  pattern- 
makers' grinders  equipped  with  roll  sanding  at- 
tachments. The  Besly  ring-oiling  spindle  con- 
struction is  illustrated  and  described  in  detail. 
New  Britain  Machine  Co.,  New  Britain,  Conn. 
Catalogue,  printed  in  colors,  illustrating  and  de- 
scribing the  New  Britain  six-spindle  automatic 
screw  machine.  Following  a  comprehensive  de- 
scription of  this  machine,  its  parts  and  attach- 
ments, are  line  illustrations  showing,  step  by 
step,  the  operations  performed  on  nineteen  dif- 
ferent classes  of  work,  the  part  being  shown  as 
it  appears  after  each  operation;  the  material  and 
production  time  are  given  in  each  case.  The  book 
concludes  with  tables  giving  dimensions  for  tool- 
ing, floor  and  setting-up  plan,  specifications  for 
the  three  sizes  of  machines — 1-  by  5-inch,  1%- 
by  7-inch,  and  2%-  by  9y2-inch — and  production 
tables. 

Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass., 
oak  leather  tanner  and  belt  maker,  has  recently 
published  Catalogue  7,  printed  in  two  colors, 
showing  the  different  processes  of  belt-making, 
from  the  time  that  the  hide  is  received  until  the 
finished  belt  is  produced.  The  catalogue  illustrates 
and  describes  the  different  products  made  by  the 
company.  The  belting  section  fully  explains  the 
characteristic  qualities  and  the  capabilities  of 
the  different  brands  of  belting.  It  also  embodies 
mechanical  rules,  tables,  and  other  information 
which  should  be  of  value  in  determining  the  most 
efficient  belt  for  any  drive  or  in  assisting  with 
other  transmission  problems.  A  copy  of  the  cat- 
alogue  will   be   sent   to   anyone   interested. 


Frank  G.  Payson  Co.,  9  S.  Clinton  St.,  Chicago, 
111.,  has  recently  been  organized  by  Frank  G. 
Payson,  formerly  president  of  the  Neidow  &  Pay- 
son  Co.,  and  has  been  appointed  general  selling 
agent  for  the  Logansport  Machine  Co.,  manu- 
facturer  of   the   Logan   air-operated   chucks. 

Advance  Tool  Co.,  Canal  and  Jackson  Sts., 
Cincinnati,  Ohio,  manufacturer  of  reamers,  mill- 
ing cutters,  and  small  tools,  has  made  arrange- 
ments with  the  J.  R.  Stone  Tool  &  Supply  Co., 
Detroit,  Mich.,  to  represent  the  company  in  the 
state  of  Michigan.  A  full  line  of  Advance  tools 
will  be  carried  in  Detroit. 

Home  Co.,  Ltd.,  Tokio,  Japan,  a  Japanese  cor- 
poration which  was  formed  by  F.  W.  Home  to 
succeed  the  old  established  business  of  F.  W.  , 
Home  &  Co.,  has  been  purchased  from  Mr.  Home 
by  the  American  International  Corporation,  which 
will  continue  the  business  of  F.  W.  Home  &  Co. 
along  its  present  lines  under  the  new  name  of 
Home  Co.,  Ltd. 

Independent  Pneumatic  Tool  Co.,  600  W.  Jack- 
son Blvd.,  Chicago,  111.,  announces  that  the  east- 
ern branch  of  the  company,  located  in  New  York 
City,  will  be  moved  on  March  1,  from  170  Broad- 
way into  larger  quarters  at  1463  Broadway  near 
42nd  St.  This  change  was  made  necessary  on 
account  of  the  company's  increased  business  in 
the  eastern  territory. 

Biggs- Watterson  Co.  of  Cleveland,  Dayton,  and 
Detroit  have  taken  over  the  entire  plant  of  the 
Dayton  Metal  Products  Co.,  Dayton,  Ohio,  and 
have  placed  this  company's  large  stock  of  ma- 
chine tools  and  supplies  on  the  market.  The 
equipment  comprises  screw  machines,  turret 
lathes,  thread  milling  machines,  etc.,  as  well  as 
a  large  stock  of  cutters,  drills,  reamers,  and 
other  small  tools. 

C.  H.  Westerberg,  9-11  West  Broadway,  New 
York  City,  specialist  in  metal-cutting  tools,  has 
recently  been  incorporated  under  the  name  of 
C.  H.  Westerberg  &  Co.,  Inc.,  with  the  following 
officers:  C.  H.  Westerberg,  president;  A.  M. 
Maddox,  vice-president;  Charles  Westerberg,  trea- 
surer; E.  Goehrig,  secretary.  The  management, 
personnel,  and  finances  will  remain  the  same  as 
heretofore. 

Eitchburg  Automatic  Machine  Works,  Fitch- 
burg,  Mass.,  makers  of  the  "Radical",  four- 
spindle  automatic  screw  machine,  have  been  pur- 
chased by  the  P.  W.  V.  Automatic  Machine  Cor- 
poration, and  will  hencefSVth  be  known  by  that 
name.  The  new  company  will  continue  to  build 
the  "Radical"  automatic  screw  machines.  The 
officers  of  the  new  corporation  are  F.  D.  Van 
Norman,  president;  L.  M.  Waite,  vice-president; 
C.  J.  Wetsel,  treasurer. 

Cling-Surface  Co.,  Buffalo,  N.  Y.,  has  made  a 
special  study  of  belt  slip  and  its  attendant  costs, 
and  has  issued  a  small,  handy  chart,  together 
with  a  "Cling-Surface"  formula  for  accurately 
figuring  the  cost  of  belt  slip.  The  chart  shows, 
for  example,  that  if  the  total  cost  of  fuel  In  the 
power  plant  is  $10,000,  a  5  per  cent  total  slip, 
including  creep,  which  is  a  very  low  assumption, 
costs  $300  a  year,  which  can  be  saved  by  stop- 
ping  the   slippage  of   the  belt. 

Logansport  Machine  Co.,  Logansport,  Ind.,  has 
developed  a  line  of  air-operated  chucks  to  be 
known  as  the  "Logan"  chucks,  which  contain 
many  new  features.  This  company,  which  in 
the  past  manufactured  special  machinery,  includ- 
ing air-operated  devices,  will  devote  its  factory 
entirely  to  the  production  of  "Logan"  air  chucks. 
George  F.  Hopkins,  formerly  superintendent  of 
the  Frost  Gear  &  Forge  Co.,  Jackson,  Mich.,  has 
been  appointed  works  manager,  and  the  Frank 
G.  Payson  Co.,  9  S.  Clinton  St.,  Chicago,  111., 
has  been  granted  the  exclusive  selling  rights  for 
the   United    States   and   foreign   countries. 
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Power  Feeds  on  Sensitive  Drilling 
Over  %  Inches  Diameter  Mean — 

less  tired  and,  therefore,  better  contented  operators, 
more  production  and  better  holes. 

The  simplest  and  most  efficient  feed  on  the  market  is 
the  Leland-Gifford  Sensitive  Controlled  Power  Feed.  * 


^he  machine  feeds,  the  operator 
controls;  one  motion  approaches, 
returns,  engages  and  disengages 
feed  to  the  spindle;  can  be  applied 
to  any  machine  now  in  use. 
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Continuous  Rotary  Milling 

First  of  Two  Articles  Describing  Various  Types  of  Milling  Machines  that  Operate  without  Interruption, 
Work-holding  Fixtures,  and  Methods  of  Setting  Up  Parts  to  be  Milled 


BY  EDWARD  K.  HAMMOND 


N  shops  where  there  are  a  large  number  of  du- 
plicate parts  on  which  one  or  more  surfaces 
have  to  be  milled,  very  satisfactory  rates  of 
production  can  often  be  obtained  through  the 
use  of  so-called  "  continuous "  rotary  milling 
fixtures.  This  name  was  decided  upon  because  the  work- 
holding  fixture  is  so  designed  that  it  rotates  continuously 
to  provide  for  feeding  successive  pieces  of  work  under  the 
milling  cutters  on  the  machine.  The  fixture  is  constructed 
in  such  a  way  that  provision  is  made  for  holding  a  number 
of  pieces,  and  it  is  carried  on  a  revolving  table.  Owing  to 
the  fact  that  the  operator  may  be  kept  constantly  employed 
in  removing  finished  pieces  of  work  and'  substituting  fresh 
blanks,  a  very  high  rate  of  production  may  be  obtained  by 
this  method.  Production  may  also  be  greatly  increased  in 
many  cases,  by  employing  two  or  more  cutters  for  straddle- 
milling.  Furthermore,  it  is  often  possible  to  use  a  two- 
spindle  machine  to  good  advantage  for  milling  opposite  ends 
of  the  work.  The  increased  production  that  has  been  ef- 
fected in  many  cases  by  substituting  continuous  rotary  mill- 
ing for  some  other  method  is  due  to  reducing  the  non-pro- 
ductive time  of  the  machine  by  avoiding  the  necessity  of 
stopping  to  set  up  work  and  then  restarting  the  machine. 
by  avoiding  the  need  of  returning  the  table  to  the  starting 
point  after  each  traverse,  and  by  overcoming  the  necessity 
of  having  the  machine  idle  while  the  operator  is  setting  up 
work,  or  the  operator  idle  while  the  machine  is  running. 

A  fairly  exact  idea  of  the  production  which  is  attained 
will  be  gathered  from  the  figures  which  are  cited  in  con- 
nection with  the  different  jobs  illustrated.  Continuous 
rotary  milling  is  adapted  for  handling  a  considerable  range 


of  work,  as  indicated  by  the  fact  that  the  illustrations  show 
examples  of  pieces  ranging  in  size  from  crankcases  for  auto- 
mobile engines,  down  to  small  iron  armature  cores.  As  a 
general  proposition,  the  best  results  are  obtained  with  con- 
tinuous rotary  milling  where  the  pieces  to  be  machined  are 
of  rather  small  size,  so  that  a  considerable  number  of  parts 
may  be  mounted  in  the  fixture  at  one  time.  For  machining 
such  wo^t  as  automobile  crankcases,  it  is  probable  that  just 
as  satisfactory  a  rate  of  production  would  be  obtained  by 
handling  the  work  on  a  plnner-type  milling  machine,  on 
which  a  number  of  castings  could  be  set  up  and  all  of  them 
milled  at  a  single  traverse  of  the  table.  For  milling  small 
parts  such  as  the  armature  cores,  however,  the  continuous 
rotary  process  offers  an  ideal  method  of  handling  the  work. 

Importance  of  Correct  Desig-n  of  Work-holding:  Fixtures 

When  the  designer  is  working  out  the  details  of  contin- 
uous rotary  milling  fixtures,  regardless  of  the  BpeciaJ  nature 
of  the  operation  for  which  they  arc  to  he  employed,  there 
are  certain  general  principles  which  should  be  observed. 
Among  these  the  following  are  worthy  of  particular  a1 
tion.  As  the  rate  of  product  ion  is  usually  limited  by  the 
operator's  ability  to  remove  finished  work  and  substitute 
fresh  castings  in  the  fixture,  especial  care  should  be  taken 
to  make  the  action  of  the  clamping  devices  as  simple  and 
rapid  as  possible.  It  is  also  important  to  see  that  the  design 
of  clamps  is  such  that  they  will  grip  the  work  securely  with- 
out a  tendency  to  produce  distortion.  Another  important 
point  is  to  have  the  pieces  of  work  held  as  close  to  each 
other  as  possible.  The  reason  for  this  is  that  the  table 
rotates  at  a  uniform  speed,  so  that  the  total  non-productive 
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t  i mi'  for  each  complete  revo 
lution    of    the    fixture    is    rep 

resented    by    the   amount   of 

time  which  is  wasted  while 
the  cutters  are  passing  over 
^aps  between  adjacent  pieces 
of  work.  Kvidenlly,  it  is  ini 
portant    to  minimise   this  loss 

of  efficiency  by  reducing  the 
between  the  pieces  of 
work  to  the  absolute  in  in 
iin u in.  Attention  is  also  called 
to  the  fairly  obvious  fad 
that  the  output  is  not  de- 
pendent upon  the  number  of 
pieces  which  the  fixture  holds, 
but  upon  the  rate  at  which 
these  pieces  are  fed  "to  the 
milling  cutters.  This  rate  of 
production  is,  of  course,  in- 
dependent of  the  diameter  of 
the  fixture,  and  as  a  general 
proposition  the  circle  should 
be  made  as  small  as  is  con- 
sistent with  the  shape  and 
size  of  the  pieces  which  are 
to  be  milled.  The  reason  for 
this  is  that  the  cost  of  the 
fixture  will  be  reduced  by 
following  this  practice.  Where 
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Fig.    1.     Davis  &   Thompson  Continuous  Rotary   Milling  Machine   set   up 
for  milling  Opposite  Ends  of  Cylinder  Blocks  for  Avery  Tractor  Engines 
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rate  of  speed  and  feed  for 
operating  the  machine  which 
will  prove  quite  satisfactory 
in  practice,  but  his  calcula- 
tion of  rates  of  production 
based  on  these  rates  of  speed 
and  feed  will  prove  incorrect 
because  attention  has  not 
been  given  to  the  length  of 
time  consumed  in  setting  up 
blanks  and  removing  finished 
pieces  from  the  fixture.  It 
will,  of  course,  be  understood 
that  such  a  complication  only 
arises  in  those  cases  where 
the  time  taken  in  setting  up 
the  work  is  greater  than  the 
time  required  for  the  milling 
operation. 

In  a  considerable  part  of 
the  following  description  of 
applications  of  the  continu- 
ous rotary  milling  principle 
for  the  performance  of  ma- 
chining operations  required 
in  manufacturing  duplicate 
parts,  the  discussion  of  this 
subject  will  be  chiefly  con- 
cerned with  the  application 
of  milling  machines  of  stand- 
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there  are  several  parts  of  the  same  general  design  but 
slightly  different  sizes,  it  is  often  practicable  to  design  a 
single  fixture  which  will  provide  for  milling  two  or  more 
pieces  of  work,  thus  substantially  reducing  the  incidental 
expense  for  special  equipment.  Unless  it  cannot  be  avoided, 
fixtures  should  never  be  designed  in  a  way  which  will  make 
it  impossible  for  the  operator  to  remove  milled  pieces  and 
replace  fresh  blanks  as  rapidly  as  the  table  of  the  machine 
revolves.  Two  or  more  operators  can  often  be  advantage- 
ously employed  to  load  and  unload  the  fixtures,  thus  allow- 
ing the  feed  and  rate  of  production  obtained  to  be  sub- 
stantially increased. 

While  designing  a  fixture  which  is  to  be  used  for  clamping 
work  of  any  given  form  on  the  rotary  table  of  a  continuous 
milling  machine,  and  estimating  the  rate  of  production  which 
can  be  obtained  in  handling  the  job,  careful  attention  must 
be  given  to  the  design  of  the  mechanism  by  which  pieces 
are  clamped  in  the  fixture,  and  to  the  probable  length  of 
time  which  will  be  required  for  securing  each  piece  in  posi- 
tion ready  to  be  milled.  When  attention  is  not  given  to 
these  points,  it  will  frequently  happen  that  the  tini|  required 
to  set  up  work  is 
greater  than  the 
time  actually  re- 
quired for  perform- 
ing the  machining 
operation,  and  as  a 
result  rates  of  pro- 
duction will  be  re- 
tarded through  the 
inability  of  the  op- 
erator to  substitute 
fresh  blanks  for 
milled  pieces  as 
fast  as  they  are 
turned  out  on  the 
machine.  This  con- 
dition will  also 
make  the  produc- 
tion estimates  er- 
roneous, because  in 
such  cases  the  de- 
signer of  the  fix- 
ture  may    select   a 


Fig.   2.     Rear  View  of  Davis  &  Thompson  Continuous  Rotary  MUling  Machine,   showing 
Adjustable  Duplex  Cutter-heads  and  Tapered  Spindle  Nose  for  Work-holding   Table 


ard  design  equipped  with  rotary  fixtures  to  provide  for  the 
performance  of  milling  operations  on  pieces  of  small  or 
medium  size.  Owing  to  the  limited  capacity  of  knee-type 
milling  machines,  it  would  be  impraoticable  to  attempt  to 
construct  rotary  fixtures  for  holding  a  number  of  large  sized 
pieces  of  work,  and  on  that  account  an  attempt  to  employ 
such  equipment  for  the  continuous  rotary  milling  of  large 
pieces  results  in  the  loss  of  many  of  the  advantageous  fea- 
tures of  this  method.  In  order  to  provide  for  obtaining  max- 
imum efficiency  in  the  continuous  milling  of  parts  having 
approximately  the  size  of  automobile  engine  cylinder  blocks, 
crankcases,  transmission  cases,  etc.,  Davis  &  Thompson,  803 
Security  Bldg.,  Milwaukee,  Wis.,  are  now  making  a  new 
type  of  machine  which  is  especially  adapted  for  machining 
pieces  of  considerable  size.  These  articles  are  chiefly  con- 
cerned with  a  discussion  of  the  design  of  fixtures,  methods 
of  operation,  and  a  statement  of  the  rates  of  production 
which  are  obtained  in  handling  various  typical  classes  of 
work.  It  is  assumed  that  readers  of  Machinery  are  fam- 
iliar with  the  general  features  of  design  of  standard  milling 
machines,  and  so  a  detailed  treatment  of  this  has  not  been 

considered  neces- 
sary. In  the  case 
of  the  Davis  & 
Thompson  machine, 
however,  of  which 
only  five  have  at 
present  been  built, 
a  general  descrip- 
tion will  doubtless 
prove  of  interest. 

Davis    &    Thompson 

Continuous  Rotary 

Milling'  Machine 

The  Davis  & 
Thompson  milling 
machine  has  four 
main  parts,  name- 
ly, a  rotating  table 
on  which  the  work 
is  carried,  two  du- 
plex cutter -heads, 
and  a  bed  upon 
which     the    cutter- 
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heads  and  support  for  the  rotary  table  are  carried.  Each 
cutter-head  is  equipped  with  two  spindles  which  have;  In- 
dependent longitudinal  adjustment  to  provide  for  locating 
the  cutters  on  these  two  spindles  in  such  a'position  relative 
to  each  other  that  a  roughing  cut  is  taken  with  the  first, 
and  a  finishing  cut  with  the  second  cutter.  Usually  about 
0.020  inch  is  left  for  the  finishing  cut.  In  addition  to  the 
adjustment  of  the  spindles  in  each  head,  the  heads  them- 
selves are  provided  with  longitudinal  adjustment  on  the  bed 
of  the  machine  in  order  to  leave  the  required  amount  of 
space  between  the  cutting  edges  of  the  tools  mounted  on 
these  opposed  spindles.  It  will  be  seen  from  the  illustrations 
showing  the  performance  of  typical  machining  operations 
on  this  type  of  milling  machine,  that  the  cutters  carried  by 
the  two  heads  may  be  used  to  mill  opposite  ends  of  the  same 
piece  of  work,  as  in  the  case  of  the  cylinder  blocks  shown 
in  Fig.  1 ;  or  two  rows  of  castings  may  be  set  up  on  the  table 
to  provide  for  rough-  and  finish-milling  a  single  face  on  each 
casting,  an  example  of  such  a  set-up  being  shown  in  Fig.  3 
which  illustrates 
the  milling  of  one 
surface  on  water 
connections. 

In  order  to  re- 
duce the  non-pro- 
ductive time  of  the 
machine  to  a  mini- 
mum and  thus  ob- 
tain the  greatest 
possible  output 
from  a  milling  ma- 
chine of  this  type, 
provision  has  been 
made  for  feeding 
the  work  past  the 
cutters  at  a  suit- 
able rate,  and  then 
rapidly  traversing 
the  table  through 
the  space  between 
adjacent  pieces  of 
work.  If  this  were 
not  done,  a  serious 
loss  of  time  would 
result  through 
using  the  slow  feed 
movement  to  bring 
the  next  piece  of 
work  up  to  the  op- 
erating position. 
The  mechanism  by 
which  this  intermittent  feed  and  rapid  traverse  movement 
is  accomplished  is  designed  along  the  same  general  lines 
which  were  developed  for  the  index  mechanism  of  the  Cleve- 
land automatic  screw  machine,  so  that  a  detailed  description 
need  not  be  given.  Alternate  engagement  of  the  rapid  trav- 
erse and  of  the  proper  rate  of  feed  is  accomplished  automat- 
ically by  means  of  tripping  dogs  mounted  on  a  drum  which 
rotates  with  the  table  and  engages  the  fast  or  slow  move- 
ment according  to  whether  the  cutters  have  just  come  into 
engagement  with  or  passed  out  of  contact  with  the  work. 
Standard  sized  milling  cutters  are  always  used  on  these  ma- 
chines, which  are  12  inches  in  diameter;  and  the  gear  drive 
between  the  single  pulley  on  each  head  and  the  two  spindles 
is  worked  out  in  such  a  way  that  the  proper  cutting  speed 
is  obtained  for  the  class  of  work  on  which  the  machine  la 
to  be  used. 

A  rotary  table  is  usually  designed  for  each  special  job  thai 
is  to  be  done  on  the  machine,  although  it  is  frequently  pos- 
sible to  arrange  interchangeable  work-holding  fixtures  to 
adapt  the  same  table  for  milling  several  different  pieces. 
Where  one  of  these  machines  is  used  for  milling  a  number 
of  different  pieces  of  work,  it  will  often  be  found  economical 
to  have  a  separate  table  with   suitable  fixtures   for  holding 


Fig.   3. 


each  clau  of  work,  provided  the  different  piece*  of  work 
are  milled  with  sufficient  regularity  to  pay  a  satisfactory 
return  on  the  tool  investment.  It  will  be  seen  from  Fig.  2 
that  a  tapered  nose  is  provided  on  the  spindle  which  carries 
the  rotary  table.  With  such  a  construction,  it  becomes  an 
easy  matter  to  bore  the  different  tables  to  the  required  fit, 
and  then  their  accurate  location  on  the  machine  is  easily 
and  rapidly  accomplished.  Less  time  is  consumed  in  chang- 
ing tables  in  this  way  than  would  be  necessary  to  set  up  a 
whole  new  set  of  work-holding  fixtures  on  the  table.  So  far 
as  the  features  of  milling  operations  performed  on  these 
machines  are  concerned,  they  are  in  every  way  comparable 
to  those  discussed  in  connection  with  the  application  of  con- 
tinuous rotary  milling  on  knee-type  machines,  so  that  in 
order  to  give  a  comprehensive  idea  of  results  obtained 
through  use  of  the  Davis  &  Thompson  millers,  it  is  merely 
necessary  to  describe  one  or  two  typical  jobs,  and  the  rates 
of  production  which  are  obtained.  These  machines  are 
especially   adapted   for   handling  heavy   work,   and   in   order 

that  the  high-speed 
steel  inserted-tooth 
milling  cutters 
w  h  i  c  h  are  used 
may  be  run  at  a 
rate  of  speed  and 
feed  approaching 
their  maximum 
capacity,  all  mem- 
bers of  the  mech- 
anism have  been 
liberally  propor- 
tioned to  withstand 
severe  stresses.  On 
account  of  the  ra- 
pidity with  which 
the  work  may  be 
fed  to  the  cutters, 
it  will  frequently 
be  found  desirable 
to  employ  two  or 
more  men  to  re- 
move milled  pieces 
from  the  fixtures 
and  to  set  up  fresh 
blanks  in  their 
places.  If  this  meas- 
ure is  not  adopted, 
the  setting-up  time 
is  so  much  longer 
than  the  actual 
milling  time,  that 
it  is  necessary  to  slow  down  the  machine  in  order  to  enable 
the  operator  to  perform  his  part  of  the  work. 

The  heading  illustration  and  Fig.  1  show  one  of  the  Davis 
continuous  automatic  milling  machines  in  use  at  the  plant 
of  the  Avery  Co.,  Milwaukee,  Wis.,  where  it  is  employed 
for  simultaneously  milling  the  opposite  ends  of  tractor  en- 
gine cylinder  blocks.  In  this  case,  ten  castings  are  mounted 
on  the  table,  and  the  cutters,  carried  by  spindles  in  the 
opposed  heads  of  the  machine,  perform  rough-  and  finish- 
milling  operations  at  both  ends  of  the  same  piece  of  work. 
The  fixtures,  or  more  properly  fares  of  the  table  on  which 
the  work  is  carried,  are  of  extremely  simple  design.  D 
pin  holes  have  been  drilled  in  the  lower  face  of  the  cylinder 
blocks,  and  pins  provided  on  each  station  of  the  table  enter 
these  dowel  holes  and  locate  the  work  ready  for  milling.  It 
will  be  seen  that  there  are  two  bolts  .1  extending  up  through 
the  cylinders  at  opposite  ends  of  each  block.  These  provide 
for  holding  the  work,  and  the  utilization  of  the  U-clamps  B 
under  the  washers  on  these  bolts  makes  it  unnecessary  to  do 
more  than  loosen  the  nuts  in  order  to  remove  the  milled 
cylinder  blocks  as  they  come  around  to  the  loading  position. 
On  this  operation,  the  rate  of  production  obtained  is  200 
cylinder  blocks  in  a   ten-hour  working  day. 


Milling   Water   Connections   for  Avery   Tractor   Engines.     The   Same    Operation   is 
performed  on  Pieces  at  Both  Sides  of  Table 
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In     Kig.     B,     there     is 
shown     a     view     Of     the 

Davis  continuous  mill- 
ing machine  engaged  In 
facing  off  the  Join'  on 
w  a  t  e  r  connections  for 

the     A\.t>      motor        In 

this  oase,  it  win  in-  seen 

that     tin-    pieces    arc    Of 

relatively   s  m  a  1 1   size, 

ami  that  there  is  onlj 
one  surface  to  be  mill- 
ed, instead  of  two  sur- 
faces, as  in  the  case  of 
the  c  y  Under  blocks 
shown  in  Fig.  l.  For 
this  operation,  extreme 
accuracy  in  the  location 
of  the  work  is  not  ab- 
solutely essential,  and 
so  the  rough  outer  sur- 
face of  these  malleable 
iron  castings  may  be 
safely  utilized  as  a  lo- 
cating point.  The  work 
is  held  down  in  the  fixture  by  means  of  bolts  A  and  clamps 
B,  the  arrangement  of  which  is  clearly  shown.  Two  oper- 
ators are  employed,  one  at  each  side  of  the  table,  to  load 
castings  into  the  fixtures  and  to  remove  milled  pieces  as 
they  come  around  again  to  the  loading  side.  The  rate  of 
production  in   each   case   is  400   castings  per  ten-hour   day. 

It  will  be  apparent  that  to  release  the  work  from  the  fix- 
ture it  is  merely  necessary  to  loosen  the  nuts  carried  by 
the  two  bolts  A.  Beneath  each  clamp  B  there  are  two  springs 
which,  raise  it  out  of  engagement  with  the  work  as  soon  as 
the  bolts  are  released,  and  thus  enable  the  milled  piece  to 
be  withdrawn  from  the  fixture.  Mention  has  been  made  of 
the  fact  that  the  rough  cast  surface  of  the  work  is  used  as 
a  locating  point.  At  the  front,  the  work  is  supported  by 
the  lower  side  of  the  rectangular  shaped  face,  while  at  the 
back  there  is  a  small  pad  C  upon  which  the  round  flange 
of  the  water  connection  is  carried;  and  the  side  of  this 
flange  rests  against  block  D.  Members  C  and  D  of  the  fix- 
ture form  the  equivalent  of  a  V-block  which  supports  the 
thrust  developed  by  the  milling  cutters  and  prevents  the 
work  from  twisting. 

Sufficient  longitudinal  adjustment  of  the  heads  on  the  bed 
of  the  Davis  &  Thompson  milling  machine  is  provided,   so 


Fig.   4.      Face-milling-   Surfaces   A   and  B 
The  Work  is  reset  at  the  Left-hand 


of   Avery  Tractor   Engine   Cylinder  Heads. 
Side  of  the  Table  to  miU  Surface  B 


that  even  in  the  ease 
Of  work  of  considerable 
Size,  on  which  there  is 
only  one  face  to  be 
milled,  it  is  possible  to 
construct  a  work-hold- 
ing   table    of    sufficient 

w  i  d  t  h  to  allow  two 
pieces  to  be  set  up  side 
by  side  in  order  to  util- 
ize both  sets  of  spindles 
for  machining  two 
pieces  simultaneously. 
An  arrangement  of  this 
kind  is  illustrated  in 
Fig.  4,  which  shows  a 
machine  for  facing  off 
the  two  surfaces  A  and 
B  on  the  Avery  tractor 
engine  cylinder  head. 
It  is  necessary  to  have 
these  faces  definitely 
located  in  relation  to 
each  other;  and  in 
order    to    facilitate    lo- 


cating the  work  for  performing  the  first  and  second  opera- 
tions, during  the  course  of  which  these  surfaces  are  milled, 
use  is  made  of  dowel-pins  on  the  fixture,  which  enter  holes 
drilled  in  the  under  side  of  the  head.  After  obtaining  the 
desired  location,  the  work  is  clamped  by  means  of  two  bolts 
C  which  extend  up  through  holes  in  the  top  of  the  head.  It 
will  be  apparent  that  the  first  operation  to  mill  face  A  is 
performed  with  the  casting  at  the  right-hand  side  of  the 
table;  and  then  the  work  is  set  up  at  the  left-hand  side  of 
the  table  for  performing  the  second  operation  to  mill  face 
B.  One  man  is  employed  to  load  and  unload  castings  at 
each  side  of  the  table;  and  operating  the  machine  in  this 
way,  the  rate  of  production  attained  is  150  cylinder  heads 
per  ten-hour  working  day. 

Continuous  Rotary  Fixtures  Used  on  "Milwaukee"  Milling' 
Machines 

Both  the  horizontal-  and  vertical-spindle  milling  machines 
built  by  the  Kearney  &  Trecker  Co.,  Milwaukee,  Wis.,  may 
be  equipped  with  rotary  tables  and  suitably  designed  work- 
holding  fixtures  for  use  in  the  performance  of  continuous 
rotary  milling  operations.  The  selection  of  either  the  ver- 
tical- or  horizontal-spindle  machine  will  be  governed  chiefly 
by  the  nature  of  the  work  to  be  handled,  but  as  a  general 


Fig.    5,      Kearney   &   Trecker    "Milwaukee"    Horizontal-spindle    Milling 

Machine  equipped  with  Rotary  Fixture   for  Continuous   Milling   of 

Inserted-tooth   Cutter  Blades 


Fig.   6.     Continuous  Rotary  Fixture  used  in  Kearney  &  Trecker  Co.'s 

Factory,   with  Provision  for  holding  Different  Pieces  of 

the   Same   General  Form 
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proposition,  it  will  be  found  that  vertical-spindle  milling 
machines  lend  themselves  better  to  the  peculiarities  of  con- 
tinuous rotary  milling.  The  reason  for  this  will  be  apparent 
after  looking  over  the  way  in  which  the  machines  are  set 
up  for  performing  those  milling  operations  which  are  dis- 
cussed in  detail  in  the  following  paragraphs.  Here  it  will 
be  seen  that  where  provision  must  be  made  for  milling  the 
upper  and  lower  surfaces  of  work  carried  by  a  rotary  fix- 
ture, or  for  the  performance  of  similar  operations,  a  gang 
of  cutters  can  often  be  mounted  to  bettor  advantage  on  the 
arbor  of  a  vertical  machine  than  on  a  horizontal  machine. 
The  features  of  "Milwaukee"  milling  machines,  and  of  the 
rotary  tables  for  use  in  connection  with  them,  are  a  matter 
of  general  knowledge,  so  that  the  following  discussion  will 
be  concerned  chiefly  with  the  design  of  special  work-holding 
fixtures  which  were  designed  to  carry  the  different  pieces 
of  work  that  have  been  selected  for  discussion  in  this  article, 
and  of  the  rates  of  production  and  other  conditions  of  op- 
eration which  obtain  in  handling  each  of  these  jobs. 

In  Fig.  5  is  shown  the  way  in  which  a  continuous  rotary 
milling  fixture  is  employed  on  a  horizontal-spindle  "Mil- 
waukee" milling  machine  for  use  in  machining  a  45-degree 


lying  on  the  milling  machine  table.  This  work-holding  fix- 
ture has  been  made  in  such  a  way  that  it  is  possible  to  mill 
all  these  different  pieces  by  simply  changing  the  positions 
of  the  bolts  and  clamps  which  secure  the  work  in  place.  The 
necessary  holes  are  drilled  and  tapped  so  that  change!  of 
clamps  to  provide  for  milling  any  of  the  eight  different 
pieces  for  which  the  fixture  is  adapted  may  be  easily 
rapidly  accomplished. 

The  pi  are  shown  Bet    HP  in  the  fixture  are 

necting  link  levers  for  the  knee  mechanism  of  "Milwaukee" 
milling  machines.  In  performing  this  operation,  it  is  found 
desirable  to  employ  two  operators,  one  of  whom  loosens  the 
clamps  and  removes  the  milled  pieces  from  the  fixture,  while 
the  other  substitutes  fresh  blanks  and  clamps  them  in  place, 
ready  for  milling.  U-clamps  A  are  used  for  holding  the 
work,  these  clamps  being  so  designed  that  it  is  only  neces- 
sary for  the  operator  to  loosen  nut  B  to  withdraw  the  clamp. 
After  this  has  been  done,  the  hole  in  the  work  is  of  sufficient 
size  to  enable  it  to  be  lifted  over  the  nut.  Obviously,  a  great 
deal  of  time  is  saved  by  avoiding  the  necessity  of  screwing 
the  nut  all  the  way  off  the  bolt.  It  will  be  apparent  from 
the  illustration  that  the  operation   in   this  case  consists  of 


Fig.   7.     Kearney  tc  Trecker  Continuous  Rotary   Fixture   designed  to 

perform   Two   Successive   Operations.      This   IUustration 

shows   the   First   Milling   Operation 

clearance  angle  on  inserted-tooth  milling  cutter  blades.  This 
is  quite  a  simple  operation,  and  only  requires  the  utilization 
of  one  plain  milling  cutter.  The  fixture  is  also  of  extremely 
simple  design,  consisting  merely  of  a  ring  in  which  sockets 
are  machined  to  receive  the  work  and  hold  it  at  the  proper 
angle  so  that  the  clearance  surface  behind  the  cutting  edge 
of  the  blades  will  be  milled  to  the  required  angle  of  45  de- 
grees. It  will  be  apparent  that  each  piece  of  work  C  is  held 
in  the  fixture  by  means  of  a  strap  or  clamp  A  which  is 
tightened  by  a  single  bolt  B.  As  each  piece  of  work  comes 
around  to  the  loading  station,  the  operator  only  has  to  loosen 
the  bolt,  lift  the  finished  piece  of  work  out  of  the  fixture, 
and  substitute  a  blank  in  its  place,  after  which  the  clamping 
bolt  is  again  tightened.  One  operator  can  easily  unload  and 
load  a  fixture  of  this  kind,  and  produce  2500  of  these  high- 
speed steel  blades  per  ten-hour  day. 

Where  there  are  a  number  of  different  parts  of  somewhat 
similar  design  to  be  milled,  it  is  often  possible  to  effect  a 
substantial  saving  in  the  necessary  investment  in  fixtures 
and  other  special  tools  by  working  out  the  design  in  such  a 
way  that  provision  may  be  made  for  milling  a  number  of 
different  parts  in  a  single  fixture.  An  example  of  this  class 
of  fixture  design  is  illustrated  in  Fig.  6  where  it  will  be 
seen  that  in  addition  to  the  work  held  in  the  fixture,  there 
are  seven  other  pieces  of  somewhat  the  same  general  form 


Fig.  8.     Pieces  milled  as  shown  in  Fig.  7  are  reset  in  the  Same  Fixture 

at  an  Angle  of  90  Degrees  from  Original  Position,   Ready 

for  performing  the  Second  Operation 

spot-milling  the  round  face  on  an  arm  on  the  work.  This 
face  is  2  inches  in  diameter  and  the  depth  of  cut  averages 
Vs  inch.  The  material  is  malleable  iron,  and  two  operators 
engaged  in  loading  and  unloading  the  fixture  on  this  ma- 
chine are  able  to  turn  out  10,000  pieces  in  a  ten-hour  work- 
ing day. 

In  addition  to  designing  work-holding  fixtures  to  provide 
for  the  performance  of  milling  operations  on  a  number  of 
different  parts,  it  is  often  possible  to  use  the  same  fixture 
for  performing  two  or  more  operations  on  the  same  part, 
thereby  effecting  an  economy  in  expenditure  for  tools.  Where 
this  practice  is  adopted,  it  will  usually  be  found  most  satis 
Factory  to  perform  the  milling  operation  on  several  thousand 
pieces  of  work;  and  after  these  have  been  milled,  it  is  merely 
necessary  to  change  the  cutters  on  the  arbor  of  the  machine 
for  performing  the  second  operation,  and  to  make  subse- 
quent changes  for  any  additional  operations  which  are 
needed  to  complete  the  work.  An  example  of  the  way  in 
which  a  single  work-holding  fixture  may  be  utilized  for  the 
performance  of  two  successive  milling  operations  is  illus- 
trated in  Figs.  7  and  8.  Reference  to  these  illustrations  will 
show  that  the  first  operation  on  the  work  consists  of  milling 
the  head  to  a  semi-cylindrical  form,  as  shown  in  Fig.  7;  and 
after  this  has  been  done  on  all  of  the  pieces,  the  work  is 
turned   through   an   angle  of  90  degrees  and   set   up   in  the 
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position  show  n  in  Pig,  s,  read]  to  have  ■  slot  milled  ti 

loss  t iu>  head 
n  win  be  obviooi  thai  the  nrst  operation  ti  performed 
widi  ;i  Conned  milling  cutter,  and  that  a  narrow  side  mill- 
ing cutter  is  used  for  the  second  operation.  The  best  idea 
of  the  way  in  which  the  work  is  clamped  will  be  obtained 
by  looking  at  the  ends  of  I  lie  pieces  that  can  bo  seen  at  A 
projecting  Inside  the  ring  bodj  of  the  fixture.  Here  it  will 
be  apparent  thai  a  strap  B  actuated  by  a  single  clamping 
bolt  0  engages  the  inner  ends  of  two  pieces  of  work  so  that 
both  are  secured  in  place  by  one  bolt.  After  the  milling 
operation  has  been  performed,  it  is  merely  necessary  to 
loosen  this  bolt  about  one-half  turn  and  then  draw  the 
pieces  of  work  out.  and  push  other  blanks  into  the  holes 
which  have  been  made  vacant  to  receive  them.  For  per- 
forming the  first  operation  on  these  parts,  the  rate  of  pro- 
duction is  2000  pieces  in  a  ten-hour  working  day,  while  the 
second  operation  may  be  run  at  a  higher  rate  of  feed,  mak- 
ing it  possible  to  produce  3000  pieces  per  day.  These  parts 
are  roller  plungers  for  the  feed  trip  on  "Milwaukee"  milling 
machines,  and  they  are  made  of  steel.  One  operator  is  able 
to  load  and  unload  the  fixture. 

Continuous  rotary  milling  is  especially  adapted  for  use  in 
machining  pieces  of  moderately  small  size,  but  it  frequently 
happens  that  there  are  opportunities  for  performing  face- 
milling  operations  on  machines  equipped  with  rotary  fix- 
tures. Fig.  9  shows  a  vertical-spindle  "Milwaukee"  milling 
machine  used  at  the  plant  of  the  Madison-Kipp  Lubricator 
Co.,  Madison,  Wis.,  for  use  in  machining  the  bases  of  pump 
bodies.  The  pieces  to  be  milled  have  two  holes  drilled  in 
them,  which  are  utilized  as  locating  points  by  slipping  the 
work  over  pilot  A  and  pin  B.  At  each  station  there  is  also 
a  supporting  bracket  C,  which  is  pivoted  so  that  it  may  be 
swung  around  behind  the  casting  and  then  pushed  inward 
by  means  of  an  eccentric  at  the  end  of  lever  D.  It  will  be 
seen  that  there  is  a  hole  E  in  the  bracket  which  receives 
the  outer  end  of  pilot  A,  thus  assisting  to  steady  the  work 
and  eliminating  vibration.  In  milling  these  faces,  the  aver- 
age depth  of  cut  is  approximately  y8  inch,  and  the  size  of 
surface  to  be  milled  is  2  by  3   inches.     With  one  operator 


Fig.   9. 


Face-milling  Plunger  Pump  Bases  on  Continuous  Hotary  Milling 
Machine  at   the  Madison-Kipp  Lubricator  Co.'s  Plant 


engaged  on  the  machine,  these  gray  iron,  castings  can  be 
milled  with  this  equipment  at  the  rate  of  800  per  ten-hour 
working  day. 

Continuous  Rotary  Milling  on  Becker  Machines 

Vertical-spindle  milling  machines  built  by  the  Becker 
Milling  Machine  Co.,  Hyde  Park,  Mass.,  are  used  in  many 
plants  in  connection  with  rotary  tables  for  applying  the  con- 
tinuous principle  for  the  performance  of  milling  operations. 
Where  there  are  pieces  of  work  which  have  to  be  milled  at 
both  ends,  an  important  feature  of  the  equipments  designed 


and  built  by  this  company  is  that  an  auxiliary  vertical  spin- 
dle may  be  provided  on  the  machines,  so  that  it  is  unneces- 
sary to  reset  the  work  for  a  second  operation  on  the  opposite 
end  from  thai  previously  milled.  Regardless  of  the  amount 
Ol  Care  which  is  taken  in  designing  the  Clamping  mechanism 
en  Ttrork-holdlng  fixtures,  it  often  happens  that  the  setting- 
up  time  is  longer  than  the  milling  time,  and,  as  a  result  of 
this  condition,  it  will  be  obvious  that  the  possibility  of 
eliminating  a  second  setting  of  the  work  is  likely  to  be  the 


Fig.   10.     Becker  Continuous  Rotary  Milling  Machine  equipped  with 

Auxiliary  Spindle  for  straddle-milling  Both  Ends  of 

Connecting-rod  Forgings  simultaneously 

means  of  greatly  reducing  production  costs.  In  several  of 
the  following  examples  of  the  tooling  up  of  Becker  vertical- 
spindle  milling  machines  for  operation  on  the  continuous 
rotary  principle,  it  will  be  seen  that  a  gang  of  two  or  more 
cutters  is  mounted  on  the  spindle  to  provide  for  milling 
several  surfaces  on  the  work  simultaneously.  Where  an 
auxiliary  spindle  is  provided  on  the  machine,  the  applica- 
tion of  a  gang  of  cutters  on  each  of  the  two  spindles  provides 
a  method  of  milling  many  classes  of  work  by  which  the  cost 
of  the  production  is  doubtless  kept  quite  close  to  an  absolute 
minimum. 

A  little  thought  given  to  the  question  of  fixture  design 
will  often  be  the  means  of  greatly  increasing  the  rate  of 
production  attained  in  performing  the  milling  operation. 
For  instance,  consider  the  case  shown  in  Fig.  10,  where  a 
machine  is  illustrated  set  up  for  milling  the  faces  of  bear- 
ings at  both  ends  of  automobile  engine  connecting-rods.  For 
handling  this  job,  the  designer  adopted  the  use  of  an  auxil- 
iary spindle  on  the  machine  so  that  both  ends  of  the  con- 
necting-rods could  be  milled  simultaneously.  Then  he  went 
a  step  farther  by  setting  up  two  milling  cutters  on  each 
spindle,  in  order  to  make  provision  for  milling  both  ^  sides 
of  the  connecting-rods  at  the  same  time.  The  "arbors  are 
piloted  at  their  lower  ends  to  maintain  accurate  alignment 
and  perfect  rigidity.  An  interesting  condition  was  brought 
to  light  after  this  fixture  was  placed  in  service,  and  the 
experience  thus  gained  caused  the  designer  to  make  a  slight 
change  in  working  out  the  details  of  the  fixture  used  for 
machining  Liberty  motor  connecting-rods,  shown  in  Fig.  11, 
for  the  machining  of  which  the  Becker  Milling  Machine  Co. 
was  called  upon  to  build  machines  and  design  work-holding 
fixtures. 

Designing  Fixtures  to  Reduce  the  Load  on  Clamt>s 

In  the  case  of  the  fixture  shown  set  up  on  the  machine 
in  Fig.  10,  it  will  be  seen  that  each  connecting-rod  is  placed 
in  a  radial  position  and  the  rotary  table  on  the  machine  is 
arranged  to  run  in  a  clockwise  direction.  Provision  is  made 
for  carrying  ten  forgings  in  the  fixture.  The  only  criticism 
of  this  lay-out  is  that  as  the  connecting-rod  forgings  are 
fed  under  the  cutters,  the  milling  operation  on  one  end  of 


April,  1919 


MACHINERY 


693 


a  piece  of  work  is  completed  before  the  opposite  end  is  fed 
up  to  the  cutters.  As  a  result,  the  cutters  exert  a  thrust  on 
the  work  first  in  one  direction  and  then  in  the  other,  which 
imposes  an  unnecessarily  severe  load  on  the  clamps.  Benefit- 
ing by  this  experience,  the  designer  who  was  later  called 
upon  to  lay  out  the  work-holding  fixture  for  machining  Lib- 
erty motor  connecting-rods,  designed  the  equipment  as  shown 
in  Fig.  11  so  that  the  pieces  of  work  are  located  tangentially 
instead  of  radially.     The  result  of  this  arrangement  is  that 


Fig.   11.     Fixture  for  straddle-milling  Both  Ends  of  Liberty  Motor  Con- 
necting-rod  Forgings   simultaneously.      The    Work   is   mounted    tan- 
gentially so   that   Opposite  Ends   of   the   Same   Forging  are 
milled  simultaneously  to  neutralize  End  Thrust 

the  two  sets  of  cutters  which  mill  the  opposite  ends  of  each 
connecting-rod,  come  into  simultaneous  engagement  with  the 
same  piece  of  work,  thus  neutralizing  practically  all  of  the 
thrust  which  the  different  cutters  impose  on  the  work  in 
opposite  directions,  and  relieving  the  clamps  on  the  fixture 
of  a  great  part  of  the  strain  to  which  they  would  otherwise 
be  subjected.  To  secure  this  neutralization  of  the  thrust  on 
the  work,  it  is  necessary  to  have  the  milling  cutters  revolve 
In  opposite  directions. 

A  brief  description  of  the  way  in  which  the  work-holding 
clamps  on  each  of  these  fixtures  operate  will  prove  of  in- 
terest. Referring  first  to  Fig.  10,  it  will  be  seen  that  the 
large  ends  of  the  conneoting-rods  are  held  at  each  side  by 
V-blocks  which  fit  around  the  bosses  provided  on 
the  forgings  to  receive  the  bearing  cap  bolts.  A 
solid  block  A  is  rigidly  bolted  to  the  body  of  the 
fixture,  while  block  B  is  split  horizontally  through 
the  middle,  forming  a  fixed  lower  plate  and  a 
removable  upper  plate.  In  loading  this  fixture, 
two  connecting-rods,  say  C  and  D.  are  put  in  place 
or  removed  at  the  same  time.  Provision  is  made 
for  rapidly  raising  the  upper  plate  of  clamp  B  by 
simply  loosening  nut  E  about  one  turn  and  then 
swinging  back  the  pivoted  C-washer  F.  When  this 
is  done,  the  plate  can  be  raised  sufficiently  so  that 
the  milled  connecting-rods  C  and  D  can  be  lifted 
out  of  the  vees  and  rough  forgings  substituted  in 
their  places.  After  these  forgings  have  been  put 
into  position,  the  upper  plate  of  clamping  mem- 
ber B  is  dropped,  thus  providing  for  gripping  the 
boss  on  each  side  of  the  new  forgings  in  the  V- 
blocks,  and  the  work  is  securely  held  at  this  end 
after  C-washer  F  is  swung  into  place  under  nut 
E  and  the  nut  is  tightened.  Each  pair  of  con- 
necting-rods is  held  at  the  opposite  end  by  means 
of  a  sliding  wedge  which  is  pushed  between  the 
small  ends  of  the  forgings  to  force  them  into  contact  with 
the  sides  of  blocks  which  are  rigidly  bolted  to  the  fixture. 
Movement  of  the  wedge  point  la  accomplished  by  means  of 
an  intermediate  plate  which  is  best  shown  at  G  in  Fig.  10. 
This  plate  is  beveled  on  its  inner  edge  to  engage  a  cor- 
responding beveled  face  on  the  outer  edge  of  wedge  H. 
Tightening  the  nut  above  plate  G  forces  the  plate  down- 
ward, and  the  beveled  edge  of  plate  G  acting  against  the 
beveled  face  of  wedge  H  forces  the  wedge  inward  between 


the  Inner  ends  of  the  connecting-rods,  thus  holding  them 

rigidly   in   pin  :    the   sides  of   the   fixed   blocks.     At- 

tention is  called  to  the  fact  that  each  of  the  wedges  //  is 
held  onto"  the  body  <<i  the  fixture  by  a  screw  /,  which  fits 
into  an  elongated  bole.  It  will  be  seen  that  this  arrange- 
ment  provides  for  holding  the  wedge  in  place  and  at  the 
name  time  allows  it  the  necessary  lateral  movement. 

How  Quick-acting  Fixtures  Increase  Production 

On  the  fixture  shown  in  Mg.  11  on  which  the  Lib 
motor  connecting-rods  are  mounted  in  a  tangential  position, 
two  forgings  are  set  up  at  one  time,  as  in  the  preceding  fix- 
ture. It  will  be  seen  that  fourteen  i'irj/ings  are  carried  "by 
the  fixture,  and  the  pieces  are  milled  on  four  surfaces.  The 
machine  is  operated  with  a  feed  of  4  Inches  per  minute  and 
forty  forgings  are  machined  per  hour.  It  will,  of  course, 
be  obvious  that  the  work  is  done  on  a  two-spindle  machine, 
with  two  cutters  on  each  arbor  to  provide  for  milling  all 
four  surfaces  on  the  work  simultaneously.  In  this  case, 
each  pair  of  connecting-rod  forgings  is  held  between  two 
clamp  members  A,  which  are  rigidly  bolted  to  the  fixture, 
and  a  pivoted  clamp  member  B.  It  will  be  apparent  from 
the  illustration  that  these  clamps  are  made  with  vees  to 
receive  the  bosses  on  the  forgings  in  which  the  bearing  cap 
bolt  holes  are  to  be  drilled.  When  two  forgings  have  been 
dropped  into  place  in  the  fixture,  bolt  C  is  tightened,  pushing 
the  connecting-rod  forging  in  front  of  clamp  B  up  firmly 
into  contact  with  clamp  A.  At  the  same  time,  clamp  B 
swings  back  on  its  pivot  to  provide  for  securely  clamping 
the.  connecting-rod  forging  behind  this  clamp  against  the 
second  clamp  A.  At  the  inner  end  the  forgings  are  secured 
by  a  strap  D,  held  down  by  nut  E,  which  is  tightened  by  a 
T-wrench  F.  Provision  is  made  for  eliminating  the  pos- 
sibility of  straps  D  being  set  in  a  position  where  they  will 
interfere  with  the  milling  cutters.  It  will  be  apparent  from 
the  preceding  description  that  two  forgings  are  held  in  place 
in  this  fixture  by  simply  tightening  bolts  C  and  E,  so  that 
the  operation  of  setting  up  the  work  is  extremely  rapid. 
Attention  is  called  to  the  small  block  G  and  pin  H  which 
are  provided  at  each  station  on  the  fixture.  These  fit  into 
the  channel  in  the  connecting-rod  forging;  block  G  con- 
stitutes an  end  stop  for  locating  the  work,  while  pin  H  af- 
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Fig.  12.     Details  of  Work-holding  Fixture  shown  in  Fig.   11 

lords  a  support  for  the  forging  to  prevent  it  from  being 
sprung  by  the  pressure  of  the  cutter.  A  better  idea  of  the 
construction  of  clamping  bolts  C  will  be  obtained  by  refer- 
ring to  Fig.  12.  Here  it  will  be  seen  that  the  bolts  C  are 
threaded  into  the  tapped  holes  in  V-blocks  J.  which  slide 
in  holes  machined  in  the  pivoted  clamps  B,  to  come  into 
engagement  with  the  large  ends  of  the  connecting-rods  and 
secure  them  in  place  in  the  fixture,  as  described  in  the 
foregoing. 
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Application  of  Continuous  Rotary   Milling  Pxindpll 

Machining    Lai 

Mention  lias  already  been  made  of  the  tacl  thai  the  prln 
olple  of  continuous  rotary  milling  la  especially  adapted  lor 
machining  pieces  of  relative!}  small  size,  although  the 
method  la  by  do  meana  confined  to  the  bandllng  of  such 

work  As  an  example  Of  the  way  In  which  larger  pieces  are 
machined,  the  reader'a  attention  is  directed  to  Fig.  L3  which 
shows  a  fixture  designed  for  use  In  machining  the  differen- 
tial gear  housing  for  a  well-known  make  of  automobile.    The 

work  la  malleable  iron,  and  each  casting  weighs  approx- 
imately 40  pounds.  It  will  be  apparent  from  the  illustra- 
tion that  In  this  case  only  two  pieces  are  set  up  in  the  fix- 
ture at  one  time,  the  method  of  operation  being  such  that 
the  single  large  lace  milling  cutter  is  working  on  one  cast- 
ing while  the  operator  is  removing  the  other  piece  which 
has  just  been  milled  and  substituting  a  fresh  casting  in  its 
place.  Each  of  the  two  stations  on  the  work-holding  fixtures 
is  equipped  with  two  trunnion  cradles  A,  so  that  the  work 
can  be  dropped  into  place  and  held  down  by  means  of  straps 
B  at  each  end.  In  this  case  the  table  is  arranged  to  rotate 
in  a  counterclockwise  direction  so  that  the  milling  cutter 
first  engages  the  work  at  the  side  nearest  to  the  center  of 
the  table.  In  order  to  prevent  the  work  from  rotating,  pro- 
vision is  made  for  supporting  each  of  the  castings  on  the 
inner  side,  so  that  the  pressure  of  the  milling  cutter  cannot 
cause  these  castings  to  rotate  on  their  points  of  support. 
The  rate  of  production  is  twenty-two  pieces  per  hour. 

Provision  for  Milling-  Both  Sides  of  a  Cover  Plate 
In  Fig.  14  is  illustrated  a  fixture  designed  for  use  in  facing 
both  sides  of  an  automobile  starter  cover  on  a  machine 
equipped  for  continuous  rotary  milling.  In  working  out  the 
design,  it  was  found  that  ample  production  could  be  ob- 
tained from  one  single-spindle  machine,  and  to  enable  it  to 
be  operated  continuously  without  requiring  the  fixtures  to 
be  changed  for  milling  the  two  sides  of  the  work,  the  fix- 
ture was  designed  with  provision  for  milling  one  side  of 
the  starter  cover  while  it  is  held  at  one  station  and  then 
transferring  this  piece  of  work  to  an  adjacent  station  on 
the  fixture  ready  for  milling  the  opposite  side.  It  will  be 
apparent  from  the  illustration  that  alternate  stations  are 
arranged  for  holding  the  work  for  the  first  and  second  op- 
erations, respectively,  and  the  fixture  has  a  capacity  for 
holding  seven  pieces  of  work  in  each  position.     For  the  first 


Fig.   13.     Milling  Differential  Gear  Housings,   showing  an  Application  of 
the   Continuous   Rotary   Principle   for  milling   Large    Castings 


Fig.   14.     Fixture  for  milling  Automobile   Starter  Covers.     After  milling 

One  Side,  the  Piece  is  reset  in  the  Next. Station  for  milling 

the   Opposite   Side 

operation,  the  work  is  set  up  to  mill  face  A,  and  for  this 
purpose  the  under  side  of  the  rough  casting  is  located 
against  three  stops  B  which  constitute  the  equivalent  of  a 
vee  into  which  the  casting  is  forced  by  means  of  clamping 
screw  C.  It  will  be  apparent  that  this  screw  is  pointed,  both 
inward  and  downward,  so  that  tightening  it  serves  the 
double  purpose  of  forcing  the  work  into  the  vee  formed  by 
the  three  locating  stops,  and  of  holding  the  work  down  onto 
the  faces  of  these  stops.  After  the  first  operation  has  been 
performed,  the  work  is  turned  over,  ready  for  milling  sur- 
face D.  For  this  purpose  the  milled  surface  A,  which  was 
finished  during  the  preceding  operation,  constitutes  the  lo- 
cating point,  and  the  work  is  clamped  down  on  a  pad  on  the 
fixture  which  engages  surface  A.  Stop-pins  E  prevent  the 
work  from  slipping  away  from  the  pressure  of  the  cutter, 
and  the  work  is  held  down  by  means  of  two  straps  Fl  The 
locating  spots  that  hold  the  work  for  milling  face  D  are  at 
a  height  above  the  plugs  that  support  the  work  while  mill- 
ing face  A,  which  is  equal  to  the  depth  of  cut  taken  at  the 
second  operation  on  face  D.  On  this  job,  the  production  is 
sixty  pieces  per  hour,  completely  milled  on  both  sides. 

The  next  article  on  this  subject  will  conclude  the  descrip- 
tion of  various  types  of  work-holding  fixtures  for  continuous 
rotary  milling,  and  methods  of  setting  up  the  work. 


The  American  Welding  Society  has  recently  been  organ- 
ized through  the  merging  of  the  welding  committee  of  the 
Emergency  Fleet  Corporation  and  the  National  Welding 
Council,  formed  during  the  war.  All  those  who  are  inter- 
ested are  invited  to  join.  The  purpose  of  the  organization 
is  to  provide  a  disinterested  and  dependable  source  of  in- 
formation on  welding.  It  is  proposed  to  establish  a  bureau 
of  welding  as  a  separate  organization,  to  unify  the  welding 
investigation  work  of  existing  societies,  which  will  be  made 
up  of  a  board  of  directors,  one  member  being  appointed  by 
each  organization.  It  is  hoped  that  this  movement  will  give 
greater  stability  to  welding  by  standardizing  processes.  The 
new  society  intends  to  conduct  studies,  such  as  the  deter- 
mination of  the  best  current  to  use  with  various  sizes  of 
electrodes  and  different  types  of  work  in  arc  welding,  and 
the  proper  method  of  procedure  in  making  both  gas  and 
electric  arc  welds,  together  with  an  adequate  system  of  in- 
specting the  work.  For  further  information  address  33  W. 
39th  St.,  New  York  City. 
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AN  INDEXING  DRILL  JIG 

BY  P.   W     HrRSCH 

The  ingeniously  devised  drill  jig  shown  in  the  accompany- 
ing illustration  is  the  outgrowth  of  a  problem  in  which  it 
was  required  to  drill  twenty  14-inch  holes  in  a  piece,  equally 
spaced  on  the  circumference  of  a  circle  1%  Inch  in  diameter. 
This  was  to  be  a  production  job,  500  pieces  being  required 
daily,  or  a  total  of  10,000  holes,  but  it  was  not  considered 
advisable  to  go  to  the  expense  of  ordering  or  building  a 
special  machine  for  the  work.  The  amount  of  time  required 
would  not  permit  of  doing  the  job  on  a  single-  or  even  on  a 
double-spindle  drilling  machine,  which  would  necessitate  in- 
dexing the  piece  either  twenty  or  ten  times.  There  was  no 
multiple-spindle  machine  in  the  shop  large  enough  to  ac- 
commodate ten  pieces  at  a  time,  but  a  ten-spindle  machine 
was  available,  which  would  allow  a  maximum  radius  of  action 
of  6  inches.  The  jig  was  accordingly  designed  to  be  used 
on  this  machine,  and  to  contain  ten  bushings  N  spaced  on  a 
stationary  plate  as  shown  in  the  illustration.  The  rotary 
plate  H  carries  six  pieces  at  a  time  when  the  jig  is  loaded 
to  its  full  capacity,  five  of  which  are  being  drilled  and  the 
sixth  loaded.     An  opening  in  the  bushing  plate  at  R  allows 


Special   Drilling   Jig:   with   Revolving   Plate   for   carrying    Six 

the  pieces  to  be  removed  and  loaded,  as  the  plate  H  revolves 
the  work  to  this  position.  The  piece  itself  has  a  circular 
face  in  which  the  holes  are  drilled,  and  a  shank  which 
projects  Mirough  a  hole  in  plate  H. 

After  a  piece  has  been  loaded  and  securely  fastened  to  disk 
M,  it  is  indexed  to  the  first  position  by  means  of  the  index- 
ing plunger  P,  and  the  first  hole  is  drilled.  The  plate  H  is 
then  revolved  7  degrees  38  minutes  20  seconds  by  hand,  in 
the  direction  of  the  arrow,  and  indexed  for  the  second  hole. 
During  this  indexing,  one  of  the  teeth  on  the  disk  M  is  en- 
gaged with  a  tooth  on  the  stationary  plate  D,  and  the  disk 
is  revolved  in  the  direction  of  the  small  arrow,  so  that  the 
piece  is  brought  into  the  desired  location  for  the  second 
hole,  directly  under  bushing  X.  This  hole  is  drilled  and  the 
disk  H  revolved  22  degrees  21  minutes  40  seconds,  and  in- 
dexed as  before.     During  this  indexing,  the  piece  does  not 


revolve,  since  there  is  no  engagement  of  the  teeth  on  disk 
M  with  those  on  plate  D;  consequently  the  piece  is  now  in 
position  for  drilling  the  third  hole.  The  next  indexing, 
however,  brings  the  teeth  into  mesh  and  revolves  the  disk 
M  as  before,  so  that  the  piece  is  in  position  for  drilling  the 
fourth  hole,  and  so  on  until  the  piece  has  made  a  complete 
revolution  and  arrives,  completely  drilled,  at  It.  The  holding 
pawl  K  engages  the  vees  in  the  aligning  disk  /.,  which  is 
riveted  to  disk  .)/,  and  serves  to  hold  the  disk  in  true  align- 
ment with  bushings  A. 

In  designing  a  jig  of  this  kild,  it  is  first  necessary,  of 
course,  to  determine  the  exact  dimensions  for  locating  the 
different  centers  and  parts.  The  following  solution  of  these 
problems  should  enable  a  person  familiar  with  shop  math- 
ematics to  lay  out  a  jig  for  performing  operation*  of  a  sim- 
ilar nature  on  a  piece  containing  any  desired  number  of 
holes. 

By  the  conditions  of  the  problem  it  is  known  that  OA  = 
5.5  inches;  CA  =  1.875  -j-  2  =  0.9375  inch;  and  angle  OAC  = 
18  degrees. 

Then  OC  =    V  VA2  +   OA3  —  2CA  0  = 

y  0.9375=  +  5.5*  —  2  X  0.9375  X  5.5  X  cos  18  degrees  = 
V  0.8789   +  30.25  —  9.8078  =  4.6174  inches. 

CA  sin  OAO 

Tan  AOC  =  = 

OA  —  CA  cos  OAC 
0.9375  sin  18  degrees 

=  0.06676 

4.5625  cos  18  degrees 
Angle  AOC  =  3  degrees  49  min- 
utes 10  seconds. 

The  bushing  N  is  stationary; 
therefore,  since  the  distance 
from  the  center  of  the  piece 
to  the  circumference  on  which 
the  holes  are  drilled  must  al- 
ways be  the  same,  AC  =  BC  and 
OA  =  OB.  As  C  is  equidistant 
from  A  and  B,  OC  is  central 
between  A  and  B,  and  D,  the 
fulcrum  point,  must  lie  some- 
where on  this  center  line.  The 
centers  of  all  holes  will,  at 
some  time  during  the  machin- 
ing operation,  be  directly  under 
bushing  N.  Therefore  F  and  C 
are  equidistant  from  D;  but, 
F  and  C  are  also  equidistant 
from  A.  It  follows,  therefore, 
that  a  line  which  bisects  the 
angle  at  .1.  if  extended,  will 
contain  the  fulcrum  point  D 
which  is  equidistant  from  C 
and  F  and  which  must  there- 
fore be  at  the  intersection  of 
this  bisector  and  line  00.  It 
is    now    possible    to    determine 

Pieces    at   a   Time  tne   length   AD. 

Angle  AOD  =  3  degrees  49  minutes  10  seconds 
Angle  OAD  =  9  degrees 

Angle  ADO  =  180  degrees  —    (9  degrees   -f   3  degrees  49 
njinutes  10  seconds)  =  167  degrees  10  minutes  50  seconds 
Side  OA  =  5.5  inches 

5.5  sin  3  degrees  49  minutes  10  seconds 

AD  = =  1.651  inch 

sin  167  degrees  10  minutes  50  seconds 

When  the  jig  is  loaded  to  its  capacity,  a  fully  drilled  piece 
will  be  produced  at  every  complete  revolution  of  //.  and  since 
a  hole  is  drilled  in  five  pieces  at  one  time,  it  requires  but 
four  drilling  operations  to  machine  twenty  holes — that  is, 
the  equivalent  of  the  work  required  for  one  piece.  There  is 
no  reverse  motion  of  any  kind  in  any  part  of  the  jig,  and 
inaccuracies  which  might  occur  from  reversing  are  thus 
avoided. 
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SPECIAL  TOOL  EQUIPMENT  FOR  SMALL-QUANTITY  PRODUCTION 

BY  JOHN  LEAK8TROM 


WHEN  the  product  of  a  manufacturing  machine  simp 
is  made  In  a  number  of  sizes  and  styles,  and  In  small 
quantities,  special  tool  equipment  is  usually  required 
which  represents  a  considerable  Investment.  Co  many  cases 
thi>  outlay  In  Jigs  and  fixtures,  necessary  to  secure  inter- 
ohangeability  and  low  production  cost,  may  represent  a  con- 
siderable proportion  ol  the  machine  tool  Investment,  in  this 
class  of  work  one  of  the  disadvantages  often  experienced 
is  that  a  large  number  of  the  jigs  and  fixtures  remain  idle 
a  considerable  part  of  the  time.  This  naturally  makes  it 
necessary  for  a  manufacturer  whose  product  is  made  in  lim- 
ited quantities  to  make  a  proportionally  larger  investment 
in  special  tools  than  the  manufacturer  whose  output  requires 
the  continuous  use  of  one  or  more  special  tools  to  produce 
the  number  of  parts  required.  An  extra  burden  is  entailed 
both  in  providing  storage  space  for  tools  which  are  used 
only  at  intervals,  and  also  in  the  labor  required  to  set  up 
and  take  down  special  tools,  which  the  change  in  work  may 
demand,  with  its  consequent  idle  machine  time. 

Requirements  of  Special  Tools 

To  manufacture  the  various  parts  required  with  the  min- 
imum number  of  tools  is  the  ideal  condition,  and  this  is  only 
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Fig.   1. 


Vise  Jaws  designed  for  performing  Two   Milling  Operations 
on  the  Same  Piece 


possible  when  the  requirements  of  the  work  are  carefully 
studied  and  tools  developed  that  will  be  suitable  for  per- 
forming the  same  operation  on  a  number  of  similar  parts 
or  different  operations  on  the  same  part.  The  tools  described 
in  this  article  were  designed  by  the  writer  to  suit  this  class 
of  work,  and  are  illustrated  and  described  as  being  rep- 
resentative of  what  can  be  accomplished  in  developing  dif- 
ferent types  of  tools  for  machining  a  number  of  parts. 

Fixture  for  Two  Operations 

Fig.  1  illustrates  a  simple  example  of  a  tool  designed  for 
performing  two  operations  on  the  same  piece.  The  piece  is 
made  from  5/16-  by  %-inch  cold-rolled  steel,  which  is  first 
cut  off  to  twice  the  length  of  the  finished  part  plus  the  thick- 
ness of  the  slitting  saw.  The  blanks  are  inserted  in  the  left- 
hand  side  of  the  special  vise  jaws  at  A,  and  the  center  cut 
is  then  made.  After  finishing  the  cut  on  the  blanks  which 
were  first  loaded,  the  work  is  removed  and  put  in  the  right- 
hand  side  of  the  jaws  at  B,  additional  blanks  being  loaded 
in  the  left  side.  At  the  second  cut  the  steps  are  milled  in 
the  opposite  side  of  the  work  at  B;  at  the  same  time  the 
parts  are  separated  by  the  slitting  saw  and  the  center  cut  is 
also  made  on  the  blanks  just  inserted  in  the  left-hand  side  of 
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Fig.   2.     Vise   Jaws   and   Gang   Cutters   designed   to   produce   Two 
Pieces  in  One   Operation 

the  jaws.     The  length  of  the  locating  pins  C  permit  a  num- 
ber of  blanks  to  be  milled  at  one  loading. 

Two  Pieces  Produced  in  One  Operation 

Fig.  2  illustrates  a  pair  of  vise  jaws  designed  for  use  in 
producing  the  two  pieces  of  work  A  and  B  at  the  same  oper- 
ation. The  stock  is  %-  by  %-inch  cold-rolled  steel,  and  the 
blanks  are  cut  off  long  enough  to  make  both  parts,  using  the 
gang  cutters  shown.  At  times,  due  to  the  difference  in  the 
quantities  required,  it  may  be  necessary  to  make  the  part 
A  only,  in  which  case  the  stock  is  cut  long  enough  for  just 
this  one  part,  the  same  cutters  being  used  to  form  the  top 
and  to  bevel  the  end. 

Universal  Drill  Jig 

Fig.  3  illustrates  a  universal  drill  jig  used  for  drilling  and 
reaming  the  hole  in  six  gear  blanks  and  pulleys  similar  to 
those  shown  at  A,  B,  and  C.  The  work  is  first  ground  on 
both  flat  surfaces  on  a  surface  grinder,  after  which  the  hole 
is  drilled  and  reamed.  It  will  be  seen  that  the  work  W  is 
located  from  the  cored  hole  by  the  cone-head  plug  F  which 
fits  into  the  bushing  in  the  base  of  the  jig.  The  pins  D 
projecting  from  the  bottom  of  the  clamps  rest  against  the 
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Fig.  3.     Universal  Drill  Jig  used  for  drilling  and  reaming  Six 
Different  Pieces 
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Fig.   4.     Bending  Fixture  developed  for  bonding  Cold-rolled   Steel   Hods 

edge  of  the  work,  the  clamp  overlapping  the  edge  of  the 
work  %  inch,  regardless  of  the  diameter  of  the  blank.  The 
threaded  posts  E  are  adjusted  to  suit  the  thickness  of  the 
work.  After  the  work  has  been  clamped,  the  locating  plug 
F  is  removed,  the  lid  G  closed  and  secured,  and  the  work  is 
ready  to  be  drilled.  On  parts  where  the  length  of  hole  makes 
it  necessary,  a  pilot  reamer  is  used  to  insure  a  straight  hole, 
the  bushing  in  the  base  of  the  jig  being  used  as  a  guide  for 
the  pilot  of  the  reamer.  The  only  loose  parts  required  for 
this  jig  are  the  various  sizes  of  slip  bushings  used.  After 
the  work  is  drilled  and  reamed,  the  outside  diameter  is  fin- 
ished by  mounting  a  number  of  the  blanks  on  a  special  arbor 
and  finishing  in  an  engine  lathe. 

Fixture  for  Two  Bending-  Operations 

The  bending  fixture  shown  in  Fig.  4  was  developed  for 
bending  the  two  cold-rolled  steel  rods  D  and  E.  It  will  be 
seen  that  the  two  rods  are  not  the  same  diameter  and  that 
the  length  of  bend  also  varies.  The  stock  to  be  bent  is  in- 
serted in  the  bending  fixture  and  one  end  located  against 
the  stop  A  to  control  the  length  of  the  bend.  As  the  wiper 
B  is  brought  around  to  bend  the  stock,  the  stop  A  is  struck 
and  swung  out  of  the  way,  as  it  revolves  on  a  pivoted  stem. 
When  the  other  rod  is  to  be  bent  the  plate  C  is  removed  and 
replaced  by  another  plate  of  different  width,  forming  a 
groove  of  the  proper  size  for  the  different  diameter  of  stock. 
The  stop-pin  A  is  lifted  out,  turned  one-half  revolution  and 
replaced,  presenting  the  opposite  end  of  the  stop-pin  head 
as  a  stop  for  the  work.  As  the  head  of  the  stop-pin  is  not 
symmetrical  it  will  be  readily  seen  that  changing  the  posi- 
tion will  produce  a  different  length  of  bend. 

Milling-  Fixture 
Pig.  5  illustrates  a  milling  fixture  designed  for  milling  a 
^4-inch  slot  in  three  sizes  of  expanding  brake  rings,  like  that 
shown  at  G.  By  indicating  the  position  of  the  three  sizes 
of  the  brakes  in  the  fixture,  the  method  of  locating  the 
various  sizes  is  clearly  shown.     The  inside  lug  of  the  brake 
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is  located  on  tin-  V-block  .1,  and  the  two  pins  B  locate  the 
outside  of  the  smallest  brake  centrally  with  reference  to  the 
V-block.  On  the  next  size  of  brake  the  same  locating  pins 
B  are  used  but  the  brake  locates  from  the  inside  instead  of 
from  the  outside,  in  order  to  avoid  changing  the  position  of 
the  pins.  The  largest  size  brake  is  located  from  the  outside 
by  means  of  the  pins  c.  The  clump  I)  is  made  long  enough 
to  clamp  in  the  proper  position.  When  milling  the  smallest 
brake,  six  piece*  are  handled  at  one  setting,  but  when  ma- 
chining the  two  larger  sizes,  only  four  can  be  handled  at  once. 
•     *     • 

COMBINATION  TRIANGLE  AND 
PROTRACTOR 

The  combination  stand  and  triangle  here  illustrated  is 
not  manufactured  commercially,  so  far  as  the  writer  knows, 
although  a  number  have  been  sold  in  a  somewhat  restricted 
way.  The  combination  as  thus  manufactured,  however,  is 
not  provided  with  the  feature  that  is  to  be  here  emphasized. 
While  any  angle  from  a  horizontal  or  vertical  surface  may 
be  obtained  with  this  instrument  in  order  to  draw  opposite 
angles  of  other  than  45  degrees,  as  for  instance,  in  a  screw 
thread  or  dovetail,  it  is  necessary  to  loosen  the  knurled  nut 
S,  and  after  much  difficulty  and  some  uncertainty,  reset  the 
triangle  in  position  to  draw  the  opposite  slope  of  the  angle. 
On  account  of  the  projecting  of  the  knurled  nut  8,  it  is  im- 
possible  to   turn   the   triangle   over   to   obtain   the   opposite 
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Combination   Triangle    and   Protractor   with   Indicator   Hand 

angle,  and  even  if  it  were,  it  would  not  lie  against  the  sur- 
face of  the  paper  on  account  of  the  stand  E  being  assembled 
against  the  side  of  the  triangle  and  away  from  the  paper. 
To  overcome  this  drawback,  an  ingenious  draftsman  con- 
ceived the  idea  of  scribing  a  protractor  on  the  celluloid  tri- 
angle, as  shown  in  the  illustration,  having  the  45-degree 
graduation  on  the  perpendicular  center  line  when  set  as 
shown,  the  sides  forming  45-degree  angles  with  the  straight- 
edge. The  other  graduations  were  advanced  in  the  regular 
way  on  each  side  of  the  center  line  from  45  to  90  deg- 
The  nut  S  was  then  removed,  and  a  clock  hand  fasten' 
the  screw  vertically,  and  so  that  it  would  not  turn. 

The  two  parts,  the  stand  and  the  triangle,  wire  then  re- 
assembled by  means  of  the  nut.  With  this  addition,  when 
the  triangle  is  turned  to  the  position  shown  by  the  d 
lines  in  the  illustration  or  when  reversed,  as  the  case  may 
demand,  the  hand  will  indicate  that  the  working  edg< 
of  the  triangle  are  perpendicular  to.  or  horizontal  with,  the 
straightedge.  With  this  arrangement,  opposite  or  comple- 
ment angles  can  be  laid  out  accurately  without  difficulty. 
The  stand  contains  three  holes  located  at  different  distances 
from  the  base  so  that  the  triangle  can  be  set  at  different 
heights  as  desired.  The  small  triangle  T  w£ich  goes  with 
the  outfit  is  very  useful,  and  when  the  large  triangle  is  ad- 
justed to  the  desired  base  angle,  lay-out  and  similar  draw- 
ing work  is  greatly  facilitated.  F.  R.  D. 
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Second  of  a  Series  of  Articles  on  the 
Principles  of  Organization  and  Details  of 
System  Used  in  a  Medium  Size  Machine  Tool 
Manufacturing  Plant  Making  a  Single  Line  of  Machines 

BY  OSKAR  KYLIN1  AND  ERIK  OBERG5 


IN  the  first  installment  of  this  series  of  articles  the  prin- 
cipal functions  of  management  and  the  application  of  the 
managing  board  to  a  machine  shop  organization  were 
described.  In  addition,  the  methods  and  systems  of  the  en- 
gineering department  and  the  procedure  in  the  design  of 
new  machines  were  described.  The  general  organization  and 
duties  of  the  planning  department  were  also  reviewed.  The 
present  installment  will  deal  with  the  work  of  the  planning 
department  in  relation  to  time  study  and  rate  setting,  and 
will  describe  the  tool-room  system  of  the  Foster  Machine  Co. 

Time  Study  and  Rate  Setting- 
Before  the  machines  decided  upon  by  the  managing  board 
can  be  built  in  the  factory,  time  studies  must  be  made  and 
piece  rates  must  be  established,  because  all  the  work  is  paid 
for  on  a  piece-work  basis.  It  is  of  importance  that  this  work 
be  done  completely  before  the  first  lot  of  machines  is  put 
through,  so  that  there  will  be  no  need  for  extensive  changes 
in  the  piece  rates  afterward.  Time  studies  are  made  at  the 
same  time  that  the  jigs  and  fixtures  are  completed  and 
tested.  They  may  be  divided  into  plain  time  studies  and 
complete  time  studies.  The  plain  time  study  involves  merely 
obtaining  the  total  setting-up  time  and  machining  time  re- 
quired for  doing  the  work  in  a  certain  predetermined  man- 
ner, while  the  complete  time  study  may  be  said  to  involve  a 
study  of  the  time  required  for  doing  the  work  in  a  number 
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of  different  ways  in  order  to  determine  the  most  rapid 
method  possible,  and  includes  not  only  the  determination  of 
time,  but  also  the  preparation  of  instruction  sheets,  giving 
complete  details  as  to  the  methods  of  tooling,  methods  of 
grinding  the  tools  or  cutters,  and  all  other  details  that  will 
increase  the  production  or  decrease  the  production  time. 
Plain  time  studies  are  made  for  all  parts  that  are  put 
through  the  shop  in  the  manufacturing  departments,  in  order 
to  determine  the  piece-work  rates.  Complete  time  studies 
are  made  only  in  cases  where  parts  are  put  through  in  great 
quantities. 

Plain  Time  Study 

In  order  to  make  a  proper  time  study  for  setting  piece 
rates,  the  time-study  man  should  have  at  his  disposal  such 
facts  and  data  as,  for  example,  the  time  required  for  putting 
a  scroll  chuck  on  the  machine  spindle;  for  mounting  a 
turner  on  the  turret*  for  adjusting  tools;  for  indexing  from 
one  position  to  another;  for  moving  the  carriage  or  the 
cross-slide  a  certain  distance,  etc.  It  is  also  necessary  to 
know  the  quality  of  the  cutting  tools  that  are  to  be  used  and 
the  feeds  and  speeds  to  be  employed.  Data  of  this  kind  are 
tabulated  for  the  convenience  of  the  time-study  man,  so  that 
most  of  the  time  study  can  be  made  in  the  office,  after  the 
preliminary  unit  times  referred  to  above  have  been  obtained 
by  actual  experiments  in  the  shop.  , 

In  carrying  out  this  time  study,  attention  must  be  paid 
to  the  number  of  parts  to  be  made.     In  a  factory  making 
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Fig.   13.     Time-study  Card  prepared  on  the  Basis  of  the  Manufacture  of 
Twenty-five  Pieces 
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Fig.   14.     Rate  Card  employed  giving  Actual  Bate  per  Operation 

machine  tools  in  comparatively  small  lots,  it  does  not  pay 
to  carry  time  studies  to  as  advanced  a  point  as  it  would  in 
an  automobile  factory,  tor  example.  It  is  expensive  to  obtain 
the  required  data,  and  what  is  obtained  must  be  worth,  in 
dollars  and  cents,  more  than  the  savings  that  may  be  derived 
from  its  use.  Much  of  the  criticism  of  the  methods  of 
scientific  management,  time  studies,  and  similar  work,  is 
due  to  the  fact  that  poor  judgment  has  been  shown  with 
regard  to  the  extent 
to  which  such  studies 
have  been  carried. 
If  It  costs  more  to 
obtain  the  informa- 
tion than  can  be 
saved  by  the  knowl- 
edge thus  obtained, 
it  is  evident  that  it 
is  foolish  to  try  to 
place  the  data  on 
record.  Good  judg- 
ment must  be  dis- 
played in  all  cases 
of  this  kind,  and  it 
is  the  manage  r's 
main  duty  to  balance 
properly  the  expense 
involved  and  the 
benefits  derived. 

Instruction  sheets 
are  used  to  record 
the  information  ob- 
tained by  the  plan- 
ning department,  and 
are  placed  in  the 
hands  of  the  oper- 
ator as  one  of  the 
tools  that  the  man- 
agement provides. 
The  object  of  the  in- 
struction sheet  is 
simply  to  convey 
knowledge  to  the  op- 
erator, so  that  he 
may  be  able  to  pro- 
duce the  work  more 
rapidly  than  he 
could  without  the 
directions   given. 

Cards  for  Recording' 

Results  of  Time 

Study 

Fig.  12  shows  a 
card  used  for  record- 
ing a  plain  time 
study  relating  to  the 
machining  of  a  cer- 
tain   piece.     It    will 
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Fig.   16.     Example  of  Instruction   Sheet  employed 


Fig.   15.     Record  of  Time  required  in  Shop  for  Given   Operation* 

be  noted  that  the  operation  is  divided  into  four  elements 
and  the  time  for  each  element  is  given.  Speeds  and  feeds 
are  also  included  for  the  machining  operations,  and  num- 
bers designating  the  tools  used  are  shown.  The  unit  times 
are  added,  and  10  per  cent  of  the  sum  is  added  to  give  the 
total  time  on  which  the  piece-work  rate  is  based. 

Fig.  13  shows  the  time  study  card  as  prepared  on  the  basis 
of  the  manufacture  of  twenty-five  pieces.     This  time  card  is 

provided  with  spaces 
for  recording  all  the 
information  that 
may  be  of  interest 
in  connection  with 
the  production  of 
the  part,  with  regard 
to  the  time  study, 
rate  setting,  or  cost 
systems.  The  first 
line  headed  "Re- 
cord" provides  space 
for  filling  in  the  best 
time  that  may  be 
obtained  for  the  op- 
eration in  hand. 
There  is  a  time  card 
for  every  individual 
operation.  The  line 
denoted  "Compari- 
son" would  give  the 
time  if  obtained  by 
comparison  with  a 
similar  piece  made 
in  the  past.  The  line 
denoted  "Observa- 
tion" would  give  the 
time  in  case  it  had 
been  determined  by 
actual  observation  of 
a  man  doing  the 
work  in  the  shop. 
The  line  denoted 
"Plain  Time  Study." 
which  is  filled  in.  in 
this  case,  indicates 
thai  the  time  is 
based  upon  and  com- 
puted from  a  plain 
time  study,  such  as 
indicated  by  Pig  12. 
"Plain  Time  Study 
Test"  indicates  that 
the  time,  if  recorded 
on  this  line,  has 
been  obtained  by  an 
actual  time  study- 
test  in  ttie  shop. 
"Complete    Time 
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Fig.  17. 

Study"  indicates  that  the  time  has  been  obtained  by  a  com- 
plete comparative  study  o^f  the  unit  times  required  for  mak- 
ing the  piece;  and 
"Complete  Time 
Study  Test"  denotes 
the  time  determined 
by  an  actual  test  of 
the  time  required 
for  performing  the 
operation  in  the 
shop.  When  a  plain 
time  study  has  been 
made  and  a  test  has 
been  performed  in 
the  shop  to  find  out 
whether  or  not  the 
time  can  be  met  un- 
der actual  shop  con- 
ditions, a  note  to 
that  effect  may  be 
made  in  the  last 
column  under 
"Notes,"  as  indi- 
cated. 


Sheet  employed,  indicating  the 
kind  of  Lxlformatlon  given  and 

the    in  e  t  h  o  d    of   showing   the 

tooling  arrangement 

in  determining  the  stand- 
ard unit  times  for  each  opera- 
tion, the  time  -study  man  also 

employs  a  slop  watch  tor  ob- 
taining additional  data  and 
points  on  setting-up  time.  The 
stop-watch  is  also  used  in  test- 
ing the  productive  qualities  of 
tools  and  cutters,  and  the  value 
of  different  cutting  angles. 
When  the  stop-watch  is  used 
for  determining  the  actual 
time  required  for  setting  up  or 
machining,  the  man  doing  the 
work  is  always  informed  of 
the  fact  that  a  test  is  going 
on,  as  it  is  well  known  that 
this  creates  a  better  feeling. 
There  should  be  no  effort  made 

Front  View  of  Special  Shop  Order,  Office  Copy  on     the     part     Qf     th(J     maQage. 

ment  to  make  a  secret  of  the  fact  that  all  piece  rates  are 
based  upon  time  studies,  and  the  methods  of  making  these 

time    studies    should 
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be  understood  by  all 
the  men  in  the  shop. 
When  this  is  the 
case,  there  will  be 
found  to  be  no  ob- 
jection to  this  sys- 
tem, because  it  will 
be  recognized  that 
the  system  is  used 
merely  in  order  that 
fair  compensations 
may  be  offered  to  all. 

Bonus  Paid  in  Addi- 
tion to  Piece-work 
Rates 

In  addition  to  the 
regular  piece-work 
rates,  a  bonus  of  5 
per  cent  of  the  total 
earnings  is  paid  to 
every  man  who  has 
a  perfect  record 


Fig.   18.     Tool-room  Routing  Card 

After  a  time  study  has  been  made  by  the  time-study  man,  a  perfect  record  for  a  period  of  two  weeks 
a  special  tester  is  employed  for  making  an  actual  test  of  the  meaning  that  the  man  has  not  been  late  nor  abse.nt  for  that 
time  study,  after  which  the 
rate  setting  is  based  entirely 
upon  the  time  study,  a  certain 
standard  rate  per  hour  having 
been  adopted  for  different 
types  of  machines.  The  rate 
setter  also  determines  the  type 
of  man  required  for  perform- 
ing the  work.  When  a  skilled 
man  is  required,  a  higher 
standard  rate  must  be  adopted 
than  when  the  work  can  be 
handled  by  an  unskilled  man. 
Fig.  14  shows  the  rate  card 
employed,  which  gives  the 
actual  rate  per  operation  for  a 
given  part,  indicating  how  this 
information  is  recorded. 

Fig.  15  gives  a  record  of  the 
actual  time  required  in  the 
shop  for  doing  the  work.  In 
this  case,  the  same  piece  as 
referred  to  in  Fig.  14  has  been 
taken  as  an  example.    Fig.   16 

ShOWS    the    type    Of    instruction  Fig.   19.     Back  View  of  Form  shown  in  Fig.   17 
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period.  The  foreman 
is  also  paid  a  bonus 
which  is  based  on 
the  average  produc- 
tion per  man  per 
month;  this  is  based, 
in  this  case,  how- 
ever, not  upon  the 
production  in  each 
department,  but  upon 
the  production  in 
the  whole  shop. 
There  are  several 
advantages  to  be 
gained  by  basing  the 
bonus  on  the  com- 
plete shop  produc- 
tion. In  the  first 
place,  this  method 
insures  thorough  co- 
operation    between 
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Fig.   20.     Special  Shop  Order,   Factory  Copy 


of  the  planning  work 
for  the  manufactur- 
ing departments, 
and,  for  that  r> 
should  be  in  charge 
of  the  department 
responsible  for  the 
planning.  The  tool- 
room is  under  the 
direct  charge  of  a 
ior';  man.  When 
drawings  for  exper- 
imental machines, 
jigs,  fixtures,  or 
special  tools  for  out- 
side customers  are 
received  by  the  fore- 
man, he  and  h  i  s 
clerk  order  the  ma- 
terial required  for 
the   machines   or 


departments,  because  each  foreman  is  anxious  to  see  that 
the  work  passes  through  not  only  his  own  department  at  a 
rapid  rate,  but  also  the  remainder  of  the  shop;  and  he  is, 
therefore,  willing  to  aid  in  making  it  possible  to  pass  it 
through  other  departments  at  an  equally  rapid  rate.  Fur- 
thermore, it  would  be  difficult  to  determine  accurately  the 
share  of  each  foreman  if  the  production  in  his  own  depart- 
ment only  were  to  be  considered  as  a  basis. 

A  basic  minimum  production  per  man  per  month  has  been 
established,  and  when  the  actual  production  exceeds  this 
minimum,  the  foremen  receive  a  percentage  of  the  value  of 
the  excess  production.  The  value  of  the  production  is  es- 
timated by  using  the  selling  price  as  a  basic  figure.  The 
payment  of  bonuses  to  the  men  for  perfect  records  with 
regard  to  punctuality  and  attendance,  and  to  the  foremen 
for  increased  production,  has  shown  good  results. 

Tool-room  System 

The  tool-room  is  placed  directly  under  the  engineering  de- 
partment, because  the  work  of  the  tool-room  is  simply  a  part 


tools  from  the  raw  stock-room.  Castings  are  ordered  by  the 
purchasing  department,  to  which  the  foreman  of  the  tool- 
room sends  a  memorandum.  When  the  material  arrives  in 
the  tool-room,  it  is  placed  in  racks  for  temporary  storage. 
The  foreman  then  acts  as  his  own  planning  department  in 
that  he  studies  the  methods  of  machining  each  part  and 
makes  up  a  tool-room  routing  card  as  shown  in  Fig.  18, 
which  records  the  information  required  for  completing  the 
work  and  describes  the  different  operations  to  be  performed. 
All  work  done  by  the  tool-room  is  ordered  on  what  is  known 
as  a  special  shop  order,  of  which  there  are  two  copies — one 
office  copy,  a  front  and  back  view  of  which  is  shown  in 
Figs.  17  and  19,  and  one  shop  copy,  shown  in  Fig.  20;  the 
latter  has  a  plain  back. 

The  tool-room  routing  card,  shown  in  Fig.  18,  is  not  made 
on  a  tracing  as  the  factory  routing  card  is,  but  on  ordinary 
paper,  because  it  need  not  be  used  again,  and  hence,  no 
duplicate  records  or  blueprints  are  required.  When  the  rout- 
ing has  been  indicated  on  the  card  by  the  foreman,  the 
routing  card  passes  to  his  clerk,  who  makes  out  the  neces- 


Fig.   21.     Rack  in  Tool-room   for  Time   Cards  and   Tool-room   Foreman's   Records 
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sarj  time  cards,  whlcb  are  Bimihir  to  those  used  in  the  shop. 
These  tunc  cards  are  placed  In  a  rack  as  shown  In  Pig.  21. 
Tins  Illustration  shows  the  tool-room  foreman's  desk  and 
the  means  provided  for  keeping  his  records.  In  the  rack 
shown,  the  time  cards  for  each  operator  have  a   separate 

place,  and  the  various  jobs  are  put  into  the  rack  in  the 
older  in  which  Ihcy  are  to  he  performed,  so  that,  as  each 
Job  is  completed,  the  toolmaker  takes  the  next  card  from 
the  rack  and  proceeds  with  the  work  described  on  that  card, 
lie  returns  at  the  same  time  the  time  card  lor  the  completed 
job  to  the  foreman,  who,  in  turn,  passes  these  cards  to  the 
time-keeping  and  COBt-accounting  departments.  Day  rates 
are  paid  for  all  tool-room  work. 

The  tool  room  has  its  own  inspection  room  and  all  tools, 
jigs  and  fixtures  are  inspected  in  this  department,  which 
wa$  shown  in  the  March  number  of  MACHINERY,  page  611, 
in  Fig.  7.  Tools  made  for  outside  customers  are  tested  by 
actual  service  for  some.  time.  The  tool-room  is  divided  into 
three  distinct  departments:  The  machining  department, 
where  the  actual  machining  work  on  tools,  jigs,  and  fixtures 
is  done;  the  assembly  department,  where  tools,  jigs,  and 
fixtures  are  assembled  and  tested;  and  the  department  for 
building  and  testing  new  machines,  as  well  as  the  three 
sample  machines  that  are  built  for  testing  a  new  set  of  jigs 
and  fixtures  when  these  have  been  made  and  before  they 
are  actually  used  in  the  manufacturing  departments,  this 
practice  having  been  referred  to  in  the  preceding  number. 
The  building  and  testing  department  with  three  sample 
machines  on  the  floor  was  shown  in  Fig.  10,  page  613,  of 
the  March  number. 

Pattern  Shop 
The  pattern  shop  is  under  the  direct  supervision  of  the 
engineering  department,  because  the  making,  storing,  and 
keeping  of  patterns  is  part  of  the  planning  department  for 
the  actual  manufacture  of  the  machines.  A  pattern  may  be 
considered  simply  as  a  model  or  drawing  in  concrete  form, 
for  the  making  of  castings;  hence,  the  engineering  depart- 
ment should  have  charge  of  the  patterns  and  the  pattern 
storage  in  the  same  way  as  it  has  charge  of  the  drawings 
and  the  drawing  files.  Furthermore,  when  changes  are  to 
be  made  in  patterns,  this  work  must  be  referred  directly  to 
the  drafting-room;  hence,  the  work  of  the  pattern  shop  and 
that  of  the  drafting-room  are  more  closely  connected  than 
the  work  of  other  departments.  The  drafting-room  furnishes 
separate  drawings  for  the  patterns,  with  a  separate  set  of 
dimensions  to  be  used  by  the  patternmaker,  although  the 
finished  dimensions  are  also  given  on  the  drawing. 
*     *     * 

ALIGNING  SURFACES  FOR  SETTING  UP 
ELECTRIC  MOTORS 

For  a  light  load,  and  when  used  under  the  most  favorable 
conditions,  an  electric  motor  can  be  aligned  by  eye  with  suf- 
ficient accuracy  to  give  satisfactory  results.  However,  when 
the  machine  consumes  all  the  power  supplied  by  the  motor 
and  belt,  and  when  conditions  require  that  the  motor  be 
placed  at  some  distance  from  the  machine,  satisfactory 
results  cannot  be  obtained  in  this  manner,  except  by  chance 
or  after  some  experimenting. 

While  some  electric  motors  are  provided  with  planed  feet 
and  ride  in  planed  bases,  guided  by  machine  grooves  or 
ways,  there  are  many  which  have  only  unfinished  cored 
bases,  the  holes  in  which  carry  loosely  fitting  fastening  bol^. 
For  such  motors,  if  two  faced  leveling  spots  were  provided 
on  the  top  of  the  motor  frame  in  some  convenient  place, 
much  difficulty  would  be  obviated.  Also,  if  the  ends  of  the 
motor  feet»were  faced,  two  aligning  surfaces  would  be  pro- 
vided a  good  distance  apart.  These  improvements  would  not 
be  costly,  and  would  effect  a  considerable  saving  in  the  in- 
stallation of  the  motor,  as  well  as  furnishing  a  ready  means 
of  checking  up  its  alignment  and  seating,  without  disturb- 
ing any  part  of  the  drive,  whenever  a  settling  or  shifting 
in  the  position  of  the  motor  might  be  suspected.       D.  A.  H. 
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Job  analysis  may  be  defined  as  the  work  of  studying  the 
requirements  of  a  given  occupation  so  that  the  best  appll 

caul  is  placed  at  the  right  work.  If  the  employment  depart- 
ment is  to  be  placed  upon  a  scientific  basis,  job  analysis 
must  be  considered  one  of  its  functions;  in  fact,  in  the 
writer's  opinion,  it  is  one  of  the  most  important  matters 
with  which  the  employment  department  has  to  deal.  Perhaps 
the  best  work  that  has  been  done  along  this  line  is  that  of 
a  large  electric  manufacturing  plant  in  Pennsylvania.  This 
company  has  made  a  study  of  occupations,  operations,  and 
pay  rates  with  a  view  to  standardizing  them.  In  other 
words,  the  company  has  prepared  a  standard  list  of  occupa- 
tions, with  complete  written  requirements  for  each,  carried 
out  in  great  detail.  A  copy  of  these  standard  lists  is  placed 
in  every  department  so  that  there  may  be  a  common  under- 
standing throughout  the  plant  of  the  requirements  of  each 
occupation. 

To  do  this  work  properly,  the  employment  department 
must  have  the  cooperation  of  the  management  and  the  de- 
partment heads.  This  cooperation  being  assured,  the  first 
step  in  job  analysis  is  the  preparation  of  a  proper  applica- 
tion blank.  In  a  shop  where  there  may  be  from  twenty-five 
to  a  hundred  standard  occupations,  it  is  evident  if  there  is 
but  one  application  card,  this  card  can  take  care  of  the  job 
analysis  only  in  a  general  way.  The  writer,  in  his  own 
work,  endeavors  to  obtain  the  general  information  that  is 
required  for  about  90  per  cent  of  the  occupations  in  his 
plant  on  the  application  form.  After  having  obtained  the 
necessary  data,  the  applicant  is  given  such  information  as 
he  may  need  concerning  the  job  for  which  he  is  being  hired, 
and  to  do  this  a  scientific  study  of  the  jobs  or  occupations 
must  be  made. 

Job  analysis  may  be  considered  to  be  specifications  for 
buying  labor,  and  should  be  used  the  same  as  standard  spe- 
cifications are  in  buying  materials.  We  want  to  buy  service. 
We  know  what  service  we  expect;  if  we  do  not  know,  we 
had  better  not  buy  until  we  do  know.  That  is  the  reason 
for  job  analysis.  In  order  to  have  a  complete  job  analysis, 
it  is  necessary  to  have  a  medical  department  and  to  require 
the  applicant  to  pass  a  physical  examination  so  as  to  be 
sure  that  he  is  fitted  for  the  particular  work  at  which  he 
is  to  be  employed.  For  example,  a  man  with  flat  feet  would 
not  be  able  to  work  as  a  trucker  walking  around  the  shop 
all  day;  a  physical  examination  would  reveal  this  fact  and 
would  prevent  the  man  from  being  placed  at  that  work,  or 
at  other  work  for  which  he  is  not  physically  fitted. 

A  condition  somewhat  aside  from  the  subject  of  job  anal- 
ysis might  be  mentioned  here.  The  type  of  applicant  gen- 
erally known  as  a  "floater"  is  sometimes  a  good  talker,  and 
having  had  a  great  deal  of  experience  in  hunting  jobs,  may 
know  better  how  to  get  one  than  the  man  known  as  a 
"sticker,"  who  makes  very  few  changes  and  is  likely  ft)  be 
nervous  and  backward.  For  example,  in  one  case  an  ap- 
plicant told  the  writer  that  this  was  the  first  time  in  twenty- 
seven  years  that  he  had  been  looking  for  a  job  and  he  did 
not  know  what  to  say  or  how  to  go  about  it.  That  was  in 
itself  a  good  recommendation  and  the  man  was  hired.  The 
employment  manager  must  remember  that  a  poor  talker 
(that  is,  a  poor  salesman)  may  be  a  very  good  mechanic, 
and  that  those  who  are  clumsy  at  getting  jobs  may  have 
fine  experience  in  running  planers.  It  should  be  kept  in 
mind  that  the  applicant's  specialty  is  the  work  he  does — he 
has  not  been  trained  in  the  getting  of  jobs  or  the  selling  of 
his  services. 

*     *     » 

The  restoration  of  Alsace-Lorraine  to  France  will  cause 
an  increase  of  105  per  cent  in  the  output  of  iron  ore,  65  per 
cent  in  the  production  of  iron,  and  50  per  cent  in  the  output 
of  steel  within  the  new  boundaries  of  France. 
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Trend  of  the  Machine  Tool  Market 


THE  situation  in  the  machine  tool  market  has  not  changed 
materially  during  the  month.  The  demand  for  some 
lines  of  machine  tools,  such  as  grinding  machines  and 
certain  types  of  milling  machines  used  in  automobile,  trac- 
tor, and  agricultural  implement  plants  has  been  fairly  good, 
whereas  the  demand  for  such  lines  as  lathes  and  planers  is 
very  light.  It  seems,  however,  that  there  is  a  great  potential 
demand  for  machine  tools  from  the  motor  car  builders  in 
Detroit  and  other  automobile  building  centers,  which  will 
soon  be  felt  in  the  machine  tool  trade.  Of  course,  some  lines 
of  machine  tools  will  not  be  affected  by  this,  as  the  demand 
of  the  automobile  plants  is  rather  restricted  to  certain  fairly 
well  defined  lines  of  machine  tools. 

Inquiries  in  all  lines  are  very  heavy,  which  is  taken  to 
indicate  a  large  prospective  demand,  but  buyers  are  slow 
in  actually  placing  orders.  This  condition  is  partly  due  to  a 
belief  that  machine  tool  prices  will  be  reduced;  partly  to  the 
fact  that  many  concerns  are  not  in  a  position  to  buy  until 
the  Government  has  settled  their  claims  for  war  work  pro- 
duced in  their  plants;  and  partly  to  the  fact  that  many 
plants  are  not  yet  ready  to  resume  normal  peace  production, 
but  are  laying  their  plans  and  making  the  necessary  inqui- 
ries for  the  equipment  that  will  be  necessary. 

The  machine  tools  owned  by  the  Government  and  which 
have  not  yet  been  placed  on  the  market  in  any  large  quanti- 
ty are  also  apparently  furnishing  one  of  the  reasons  for 
slow  buying.  It  is  believed  that  customers  are  not  placing 
orders  at  present  hoping  that  they  will  obtain  some  of  the 
machines  they  need  from  the  stocks  in  the  hands  of  the  Gov- 
ernment, at  a  price  that  will  warrent  delaying  buying  at 
the  present  time.  Some  of  the  railroad  shops  have  already 
obtained  some  of  these  government-owned  machine  tools  and 
it  is  likely  that  the  railroad  shops  will  take  over  a  great 
many  more  of  these  machines. 

During  the  war  period  no  manufacturers  had  an  opportu- 
nity to  make  any  machines  for  stock,  and  some  are  welcom- 
ing a  brief  period  of  less  active  business  so  that  they  may 
be  able  to  place  their  factories  upon  a  more  normal  basis  for 
efficient  and  economical  production,  and  get  some  stock 
ahead  for  their  dealers  here  and  abroad;  but  it  is  evident 
that  with  the  present  capacities  of  the  machine  tool  plants 
it  will  require  a  comparatively  short  period  to  accomplish 
this  result. 

There  is  quite  a  general  demand  for  machinists'  small 
tools.  Much  of  this  comes  from  dealers  whose  supply  was 
completely  exhausted  during  the  war;  but  in  addition  to  the 
replenishing  of  stocks  on  the  shelves  of  local  representatives 
of  the  small  tool  manufacturers,  there  seems  to  be  a  brisk 
demand  from  the  ultimate  consumer. 

Government  Delay  in  Settlement  of  Claims  is  a  Serious 
Matter  to  the  Industries 

Possibly  there  is  no  one  factor  that  is  retarding  the  return 
to  normal  business  conditions  more  than  the  delay  on  the 
part  of  the  Government  in  settling  the  claims  of  manu- 
facturers for  completed  or  partly  completed  work.  It  is 
reported  that  some  of  the  automobile  companies  that  were 
manufacturing  either  truck  or  airplane  parts  have  very 
large  unpaid  claims  against  the  Government,  and  that  these 
companies  would  be  ready  to  do  a  substantial  business  if 
their  claims  were  promptly  paid. 

One  large  concern  that  had  important  government  con- 
tracts has  gone  into  the  hands  of  the  receivers,  but  it  is 
alleged  that  the  company  would  be  fully  solvent  if  it  could 
only  obtain  a  prompt  settlement  with  the  Government  for 
the  work  done  for  the  Ordnance  Department.     If  the  Gov- 


Brnmenl  further  delays  these  settlements  of  claims,  possibly 
there  will  be  a  great  many  other  firms  that  will  be  placed 
in  the  same  position,  and  it  is  quite  certain  that  the  return 
to  normal  business  conditions  is  greatly  retarded  by  the  fact 
that  manufacturers  have  large  investments  in  materials  pur- 
chased to  complete  government  contracts  on  which  they 
cannot  realize,  and  the  payments  for  which  are  being  held 
up.  Naturally  these  concerns  cannot  come  into  the  marko; 
as  buyers,  even  for  materials  and  machines  that  they  may 
urgently  need,  until  these  claims  have  been  settled. 

The  method  by  which  the  Government  is  collecting  the 
taxes  is  also  interfering  with  the  rapid  return  to  normal 
business,  as  large  amounts  of  cash  are  withdrawn  from  trade 
channels  at  the  very  time  when  they  are  most  needed  for  the 
reconstruction  work  to  be  done. 

Prospective  Demand  for  Machine  Tools  in  Detroit 

Machinery  builders  and  dealers  who  have  been  making  a 
study  of  market  conditions  in  Detroit  during  the  past  month 
report  that  there  is  certain  to  be  an  urgent  demand  for  ma- 
chine tools  from  this  industrial  center  in  the  near  future. 
Opinions  differ  as  to  when  the  automobile  manufacturers, 
who  are  the  chief  buyers  of  machine  tools  in  Detroit,  will 
be  in  a  position  to  come  into  the  market.  The  demand  for 
machine  tools  for  use  in  motor  car  factories  does  not  merely 
represent  the  replacement  of  worn  out  or  obsolete  machines; 
although  no  definite  announcements  are  yet  forthcoming,  it 
is  understood  that  among  the  important  corporations  en- 
gaged in  the  manufacture  of  motor  cars,  there  are  some  far- 
reaching  developments  under  consideration.  These  are  un- 
derstood to  involve  the  making  of  substantial  additions  to 
the  existing  plant  capacity,  and,  what  is  most  important  to 
the  machine  tool  builder,  the  purchasing  of  a  large  volume 
of  machinery. 

The  Second-hand  Market  in  Machine  Tools 

There  has  been  but  little  change  in  the  second-hand  market 
of  machine  tools.  Generally  speaking,  it  may  be  said  that 
the  market  is  normal.  There  is  as  yet  no  excess  of  good 
second-hand  tools  on  the  market,  and  the  only  interference 
in  this  direction  comes  from  the  machines  owned  by  the 
Government  which  have  not  as  yet  been  placed  on  the 
market.  Both  manufacturers  and  dealers  agree  that  it  would 
be  the  best  thing  to  have  these  machines  disposed  of  at 
once  so  that  the  manufacturers  would  know  exactly  the  state 
of  the  market  and  could  begin  making  their  plans  without 
the  constant  uncertainty  that  will  remain  until  these  ma- 
chines have  -been  disposed  of. 

Most  of  the  machines  offered  for  the  second-hand  market 
by  war  material  manufacturers  to  dealers  are  of  an  inferior 
nature — either  so  old  or  so  badly  worn  or  severely  used  that 
the  dealers  do  not  want  to  handle  them,  and  generally  these 
machines  are  finally  consigned  to  the  scrap  heap.  One  large 
manufacturing  concern  that  had  been  engaged  in  munition 
manufacture  advertised  a  large  line  of  second-hand  machine 
tools,  but  found  that  they  could  not  be  disposed  of  on  ac- 
count of  their  condition,  and  finally  scrapped  them  all. 

It  seems  to  be  rather  generally  conceded  that  there  is 
little  demand  for  second-hand  machine  tools.  Possible  buyers 
of  this  class  of  machinery  are  withholding  thoir  orders, 
such  action  being  based  upon  judgment  that  prices  for 
second-hand  equipment  will  be  substantially  reduced  as  a 
result  of  the  dismantling  of  many  munition  plants  and  the 
sale  of  the  equipment.  Furthermore,  the  larger  manufactur- 
ing plants  do  not  buy  second-hand  machines  in  normal  times, 
preferring  always  to  oquip  with  new  machinery. 


Secretary  Redfield  has  appointed  Alexander  Luchars,  pub- 
lisher of  Machinery,  as  U.  S.  Trade  Commissioner  to  Great 
Britain  and  Continental  Europe  for  the  purpose  of  studying 
conditions  affecting  the  sale  and  use  of  American  machine 
tools  and  supplies  there.  Special  arrangements  have  been 
made  so  that  Mr.  Luchars'  reports  will  be  mailed  promptly  to 
our  manufacturers  by  the  Department  of  Commerce.  He  will 
sail  on  the  26th  of  this  month. 


INDUSTRIAL  AMERICANIZATION 

The  war  has  brought  home  to  manufacturers,  as  nothing 
else  could,  the  importance  of  Americanizing  their  foreign- 
born  workmen.  They  have  found  that  the  loyalty  and  the 
interest  in  their  work  necessary  for  real  efficiency  can  be 
expected  only  from  men  who  are  thoroughly  identified  with 
our  country,  who  expect  to  remain  here  and  to  make  the 
most  of  the  opportunities  America  offers.  For  that  reason 
many  manufacturers  have  recognized  the  importance  of  aid- 
ing their  foreign-born  employes  to  obtain  citizenship,  not 
only  as  a  patriotic  duty,  but  as  a  commercial  proposition. 

It  has  always  been  recognized  that  the  efficiency  of  the 
southern  European  workman  has  not  been  as  high  as  that 
of  the  northern  European  immigrant  or  of  the  native  work- 
man. However,  in  plants  where  a  systematic  effort  has  been 
made  to  increase  the  efficiency  of  the  lowest  grades  of  labor, 
it  has  been  found  possible  to  Americanize  the  southern  Euro- 
pean immigrants  so  that  they  have  become  more  valuable 
as  workers,  while  their  standard  of  living  has  also  been  raised. 

Efforts  are  being  made  to  provide  better  housing  condi- 
tions for  the  foreign-born  and  American  workers  alike,  the 
former  being  given  equal  consideration  with  the  latter  in 
hours  and  wages,  and  special  help  being  given  them  to  be- 
come citizens,  both  by  allowing  the  necessary  time  required 
to  obtain  the  papers  and  by  aiding  them  in  meeting  the 
legal  requirements.  Efforts  are  being  made  to  teach  English 
to  those  who  do  not  understand  it,  so  that  they  may  thereby 
become  interested  in  American  ideals  and   institutions. 

Industrial  Americanization  is  not  entirely  a  philanthropic 
movement.  While  patriotic,  it  is  tinctured  with  commer- 
cialism and  aims  at  greater  production,  greater  labor  effi- 
ciency and  industrial  peace,  understanding  and  harmony. 
*  •  *     * 

STANDARDIZED  PRODUCTS  FOR  FOREIGN 
TRADE 

Undue  importance  has  been  given  to  some  of  the  state- 
ments on  foreign  trade  relating  to  the  making  of  products 
to  suit  the  ideas  or  whims  of  the  customer.  It  has  been 
repeatedly  stated  that  American  manufacturers  must  pay 
more  attention  to  the  custofher's  wishes  or  practices  if  he 
is  to  enjoy  a  large  foreign  trade.  This  may  be  true  in  some 
lines  of  manufacture,  but  it  is  quite  certain  that  it  does  not 
apply  to  machine  tools  or  to  the  general  machinery  lines. 

The  standardization  of  machine  tools  and  other  devices 
has  made  it  possible  for  the  American  manufacturer  to  turn 
out  a  superior  product  at  a  reasonable  selling  price,  and  the 


foreign  buyer  is  much  better  served  by  being  supplied  with 
such  a  product  at  a  comparatively  low  cost  than  with  a 
special  product  at  a  high  cost.  In  addition,  there  is  a  dis- 
tinct saving  in  connection  with  repair  parts,  duplication  of 
machines  to  perform  the  same  or  similar  work  and  in  the 
adaptation  of  labor  to  operate  the  machines. 

The  idea  that  the  American  manufacturer  should  always 
try  to  meet  the  wishes  and  preferences  of  the  foreign  custo- 
mer is  founded  upon  the  opinions  of  salesmen  of  general 
merchandise  who  follow  the  lines  of  least  resistance.  It  is, 
of  course,  much  easier  to  sell  the  customer  something  that 
agrees  with  his  own  preconceived  ideas,  even  if  something 
else  might  answer  his  requirements  better;  but  it  takes  real 
salesmen  and  men  of  some  technical  knowledge  also,  to  con- 
vince a  customer  that  a  ^standard  machine  will  better  meet 
his  needs  than  a  special  design  that  he  may  have  in  mind. 

During  the  early  part  of  the  war,  when  the  supply  of  ma- 
chine tools  from  Germany  was  cut  off  from  the  rest  of 
Europe,  many  European  buyers  came  to  America  insisting, 
upon  obtaining  machines  exactly  like  the  ones  they  had  pre- 
viously been  buying  in  Germany,  and  saying  that  their  custo- 
mers wanted  exactly  such  machines.  Of  course,  American 
manufacturers  could  easily  convince  them  that  the  standard 
American  machine  tools  were  superior  in  quality  and  would 
answer  the  requirements  equally  well  or  better.  When  the 
seller  goes  into  the  customer's  own  factory,  it  may  some- 
times be  more  difficult  to  convince  him,  but  that  is  one  of 
the  tasks  ahead  of  the  men  who  are  to  sell  American  ma- 
chine tools  in  Europe.  They  should  convince  European  cus- 
tomers that  the  standard  American  machine  tools  can  be 
adapted  to  practically  all  the  uses  for  which  the  Germans  in 
the  past  were  wont  to  supply  special  machines. 
*     *     * 

TENDENCIES  IN  JIG  AND  FIXTURE 
DESIGN 

In  the  past,  the  general  practice  was  to  design  a  complete 
jig  or  fixture  for  every  part  that  was  to  be  machined  by  the 
aid  of  special  tools.  This  was  a  convenient  way  for  the 
designer  and  appeared  to  be  the  only  feasible  and  practicable 
method.  But  during  recent  years,  there  has  arisen  a  > ten- 
dency to  use  what  may  be  termed  "universal"  jigs  and  fix- 
tures. For  example,  instead  of  making  a  milling  fixture  for 
every  part  to  be  milled,  special  vises  have  been  designed  in 
which  only  one  or  more  jaws  need  be  changed  to  adapt  the 
vise  to  another  piece.  In  most  cases,  drill  jigs  still  are  made 
as  in  the  past,  but  a  tendency  is  evident  to  devise  methods  to 
eliminate  the  cost  of  individual  jigs  for  every  piece.  The 
whole  trend  is  toward  greater  economy  in  production,  and 
as  more  thought  is  given  to  the  important  subject  of  pro- 
viding efficient  and  at  the  same  time  economical  tooling 
equipments,  it  is  likely  that  many  new  ideas  will  still  be 
developed,  so  that  the  required  accuracy  and  interchange- 
ability  can  be  obtained  without  the  expensive  multiplicity 
of  jigs  and  fixtures  that  at  one  time  seemed  necessary,  but 
that  now,  in  many  instances,  have  been  partly  eliminated  by 
newer  methods  or  by  new  applications  of  old  principles. 
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Machine  Tool   Prices 

Few  Manufacturers  Favor  Price  Reductions  Under   Present  Conditions 

By   ALEXANDER    LUCHARS,    Publisher  of  MACHINERY 


This  question  is  of  such  importance  that  we  felt  warranted 
in  making  an  extended  inquiry  regarding  it,  and  quote  briefly 
from  some  of  the  interviews  and  letters  received,  which 
cover  every  phase  of  the  subject.  The  various  opinions  of 
American  machine  tool  manufacturers,  almost  without  ex- 
ception, are  represented  in  these  quotations,  which  contain 
ideas  well  worth  the  consideration  of  all,  as  they  embody 
the  judgment  and  experience  of  the  industry.  Many  were 
omitted  on  account  of  lack  of  space,  and  because  they  are 
similar  in  substance.  The  information  was  given  to  us  with 
the  understanding  that  no  names  should  be  used. 

From  a  Prominent  Manufacturer  Who  Takes  One  Extreme 
of  the  Various  Opinions 

The  slowing  up  of  business  in  this  country  is,  to  a  certain 
degree  at  least,  due  to  the  general  idea  prevailing  that  prices 
for  all  sorts  of  commodities  must  come  down  before  there  is 
normal  buying. 

While  it  is  true  that  present  labor  prices  and  material 
prices  have  not  receded  to  any  appreciable  extent,  and  the 
present  decreased  production  of  machine  tools  has  increased 
the  overhead,  I  feel  that  machine  tool  manufacturers  like 
other  manufacturers  who  have  been  selling  their  product  in 
the  past  few  years  on  an  abnormal  price  basis,  have  a  respon- 
sibility in  the  matter  of  cooperating  with  other  manufac- 
turers to  bring  all  selling  values  down. 

Machine  tools  like  everything  else  should  be  sold  on  the 
basis  of  cost  plus  a  reasonable  profit.  The  present  prices 
of  machine  tools,  when  running  on  a  normal  basis,  are  on  a 
level  of  profit  higher  than  competition  would  permit.  Manu- 
facturers cannot  expect  to  make  a  profit,  at  least  cannot  ex- 
pect to  maintain  a  normal  profit,  during  the  period  of  recon- 
struction in  which  we  find  ourselves.  We  must  be  willing  to 
accept  the  loss  that  is  unavoidable  under  the  present  abnor- 
mal business  conditions. 

Competition  in  machine  tools  has  been  increased  first  of 
all  through  the  enlargement  of  old  concerns,  and  the  addi- 
tion of  many  new  ones.  Competition  for  European  business 
has  been  made  more  difficult,  because  during  the  war  many 
new  concerns  in  foreign  countries  have  been  developed,  and 
the  American  tool  builder  must  take  into  account  the  prices 
at  which  these  new  concerns  are  offering  their  machines. 

In  conclusion — high  as  costs  are  at  present,  they  do  not 
warrant  present  selling  prices  if  consideration  is  given  to 
the  obligation  of  the  manufacturer  to  assist  in  establishing 
normal  buying.  A  substantial  reduction  in  prices  at  this 
time  might  sufficiently  stimulate  business  to  enable  manu- 
facturers generally  to  maintain  at  least  a  substantial  portion 
of  their  organization.  The  cost  of  the  disintegration  of  an 
organization  in  a  machine  tool  plant  will  be  immeasurably 
greater  than  a  reduction  in  the  sales  prices  of  machines. 


I  think   it  would  be  wise  to  hold  to  present   price*  until  an 
equitable  settlement   is  reached   with   the  Government 
cerning  cancelled  and  partially  complet  ra  for  machine 

tools,  which  aggregate  a  large  sum,  and  when  reduction 
made  that  they  should  be  huge  enough  to  stabilize  prices  for 
some  time  to  come,  which  should  tend  to  stimulate  buying. 


From  Four  Widely  Known  Machine  Tool  Dealers 

As  you  no  doubt  know,  the  advance  in  machine  tools  has 
been  from  40  to  150%  of  the  pre-war  prices,  and  in  one  or 
two  instances  possibly  about  2009'f .  In  some  of  these  cases 
the  advance  in  price  also  covers  a  change  in  design  of  the 
machine,  but  in  most  cases  it  does  not.  We  do  not  see  how- 
there  can  be  any  horizontal  decrease  in  the  price  of  machine 
tools,  as  the  amount  of  advance  was  different  with  the  differ- 
ent concerns.  Nor  do  we  see  how,  with  -the  present  prices 
of  labor  and  material,  the  prices  of  machine  tools  can  go 
back  to  the  pre-war  period.  We  doubt  very  much  if  a  great 
reduction  in  price  would  stimulate  business  very  much  at 
the  present  time;  but  we  also  feel  that  a  number  of  concerns 
who  have  advanced  their  prices  abnormallv,  due  to  abnormal 
conditions,  should  return  to  a  fair  basis,  as  these  conditions 
change. 

A    reduction    from    the    present    price    represents    a    much 
larger   percentage    in    the   previous    advance    (that    is.    26' 
reduction  now  represents  50r;   advance,  previously)   and  this 
point  should  be  taken  into  consideration  before  revising  the 
price. 


It  is  my  opinion  that  any  given  percent  from  the  prices  in 
force,  as  of  January  1st,  1919,  will  not  come  anywhere  near 
representing,  in  a  uniform  way,  true  values,  as  would  be  true 
if,  in  place  of  making  a  reduction  from  the  19: 
some  predetermined  percent  was  added  to  the  prices  in 
force  in   1915. 

Considering  the  machine  tool  line  in  its  entirety,  it  is  my 
opinion  that  the  prices  in  force  in  1915,  quality,  weight, 
design  and  accuracy  considered,  accurately  represented 
true  worth  of  various  kinds  at  that  time.  Since  then,  or 
during  the  war  period,  while  some  manufacturers  were  very 
conservative  in  their  advances  and,  in  fact,  might  be  credited 
with  advancing  only  as  conditions  made  it  necessary,  there 
are  others  who  advanced  prices  based  on  conditions,  regard- 
less of  costs,  with  the  result  that  the  advances  varied  fi 
say  80%  to  in  excess  of  300' 

To  my  notion,  it  would  not  make  so  much  difference 
whether  you  added  75%  to  the  1915  prices,  or  100%,  or  even 
125%;  for,  as  I  view  it,  all  it  would  mean,  any  way.  would  be 
just  to  put  things  on  a  firm  foundation  and  have  a  starting 
point,  but  I  am  under  the  impression  that  100%  would  come 
nearer  meeting  the  existing  conditions. 

I  cannot  see  why  any  company,  who  has  during  the  last 
year  or  so  felt  justified  in  increasing  its  prices  because  con- 
ditions permitted,  should  be  credited  with  an  endeavor  to 
stimulate  trade  by  the  fact  of  making  what  might  be  termed 
a  reasonable  reduction  now,  and  possibly  still  leave  a  net 
profit  in  excess  of  some  other  company  that  has  refrained 
from  making  any  unnecessary  advances  in  prices  and  there- 
fore does  not  see  its  way  clear  to  make  any  appreciable  re- 
ductions in  prices  just  at  this  time. 


It  is  rather  peculiar  to  us  that  the  business  we  have 
secured  since  the  first  of  the  year  has  been  almost  exclusively 
in  those  tools  on  which  there  has  been  no  reduction  whatever. 
One  or  two  of  our  principal  manufacturers  have  reduced 
their  prices  from  10  to  20%.  On  those  lines  we  have  had  no 
inquiries  of  any  consequence;  therefore,  we  have  not  secured 
any  business  covering  tools  at  reduced  prices.  Personally 
the  writer  would  prefer  to  see  prices  maintained  until 
possibly  the  first  of  July,  at  least;  and  then  if  a  reduction 
is  made,  have  it  a  sufficiently  large  one  that  the  buyer  will 
know  that  there  is  to  be  no  temporizing  in  prices.  If  some 
of  the  manufacturers  reduce  and  some  do  not  it  is  going  to 
be  a  very  difficult  matter  for  the  selling  agent  to  secure 
orders  on  those  lines  where  no  reduction  has  been  made. 


From  a  Number  of  Manufacturers  of  Medium-sized  Machine 
Tools  of  Various  Classes 

It  is  probable  that  in  some  cases  prices  have  been  ra 
to  a  point  where  there  should  be  some  adjustment  to  compare 
with  those  in  other  lines  or  with  some  of  the  other  manu- 
facturers. Labor  shows  no  sign  of  reduction,  nor  would  any 
manufacturer  want  to  see  it  reduced  while  the  cost  of  living 
remains  at  the  present  level.  At  this  writing  tie 
material  has  not  dropped  to  any  extent  to  make  it  appre- 
ciable in  the  production  of  machine  tools  in  which  labor 
forms  a  far  more  important  factor  than  the  material.  In 
the  more  standard  line  of  tools  the  Increases  'hat  we  made 
were  fully  warranted  and  their  maintenance  Is  lik> 
warranted  under  present  conditions.  There  is  no  doubt 
that  there  will  be  :'.  reduction  at  seme  time,  and  that  time 
would  he  now  if  such  a  reduction  would  stimulate  sales 
Hut  machine  tool  sales  are  made  on  account  of  eflici'en  -y  an  1 
the  results  that  the  machines  will  give  and  because  of  an 
existing  need,  and  not   because  the  price  is  higher  or  lower. 

We  believe  that  too  great  haste  in  the  reduction  of  prices 
at  this  time  would  be  dangerous,  and  we  do  not  believe  that 
the    lowering    of    prices    10    or    20',     would    have    any    effect 
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worth  mentioning  on  the  revival  of  business,  it  is  not  the 
nigh  prices  of  machine  tools  thai  Interfere  with  their  sale 
;it  tins  time,  inn  the  unsettled  conditions  of  business,  ;iii 
tiic  natural  conseQuences  of  the  war.  and  the  slowness  of  the 
rnmenl  at  making  a  settlement  with  those  who  were 
producing  war  material, 

while  the  lowering  of  prices  mlghl  stimulate  business  to 
a  certain  extent,  we  inn  t  consider  thai  material  and  labor 
are  still  high  ami  that  we  all  have  a  large  Dumber  of  finish 

ed  and  semi  finished  machines  en  mir  floors  and  considerable 
raw  material  bOUghl  at  high  prices;  ami  if  the  price  reduc- 
tion were  made  in  the  finished  machines  we  should  all  have 
to  take  a  heavy  loss,  so  that  the  most  sensible  conclusion  is 
to  Stand  linn  on  prices  except  in  comparatively  lew  cases 
where  they  have  heen  raised  abnormally,  until  our  present 
stocks  are  reduced.  If  material  and  labor  are  to  continue 
high  we  can  see  no  reason  for  any  considerable  drop  in  the 
prices  of  machines  for  some"  time  to  come;  but  if  prices  are 
reduced  now,  they  will  have  to  remain  where  they  are  now 
placed,  because  it  is  very  easy  to  reduce  but  difficult  to  in- 
crease without  some  real  justification. 


'Phis  problem,  like  most  others,  presents  a  great  many 
angles.  We  believe  that  in  certain  lines  of  machinery  where 
the  prices  have  been  raised  more  than  necessary  to  cover  the 
extra  cost  of  labor  and  material  plus  a  fair  profit,  there 
should  be  a  prompt  reduction  of  price  sufficient  to  bring  the 
price  in  line  with  the  cost  plus  a  fair  profit.  We  do  not  think 
that  this  has  been  very  general,  and  we  do  not  favor  a 
general  and  sweeping  course  of  reduction  in  prices. 

We  do  not  believe  that  reduction  in  prices  will  stimulate 
buying;  in  fact  we  think  a  general  reduction  would  tend  to 
slow  up  buying,  for  people  always  hesitate  to  buy  on  a 
falling  market.  If  prices  have  gone  down  some  they  reason 
that  they  will  go  down  further,  and  they  will  hold  off  until 
prices  are  further  reduced  and  until  they  seem  to  see  a 
condition  of  stability  in  price. 

One  point  which  we  consider  very  important  and  which  we 
have  tried  to  bring  out  in  all  of  our  negotiations  with 
customers  where  the  matter  of  change  in  price  has  been 
brought  up,  is  that  legitimate  reduction  in  prices  must  be 
very  slow  and  small  in  amount,  because  we  are  paying  prac- 
tically the  same  wages  that  we  paid  during  the  war  period 
and  we  are  paying  nearly  as  much  for  material.  Moreover, 
the  cost  of  material  in  a  machine  tool  is  not  a  very  large 
factor.  We  try  to  bring  out  the  point  that  while  a  man 
might  possibly  save  10%  by  waiting  six  months  before 
placing  the  order  for  a  tool,  he  ought  to  earn  much  more 
than  that  10%  in  his  own  factory  by  having  the  tool  when  he 
needs  it  and  using  it  on  his  work.  We  think  a  manufacturer 
should  purchase  tools  that  will  cut  down  costs,  particularly 
when  labor  cost  is  as  high  as  it  is  today.  A  good  labor- 
saving  machine  tool  ought  to  save  25%  to  50%  of  its  cost 
the  first  year,  and  a  manufacturer  who  buys  a  machine  tool 
right  away  and  gets  the  benefit  of  it  will  come  out  better  in 
the  long  run  than  if  he  waited  a  number  of  months  to  get  a 
slight  reduction  in  the  first  cost  of  the  tool. 


We  have  given  the  price  question  careful  consideration,  but 
up  to  date  have  not  thought  it  advisable  to  reduce  our  prices, 
because  the  advance  in  our  machines  is  not  radical,  and 
events  so  far  would  hardly  justify  making  a  reduction.  In 
order  to  protect  our  customers  we  have  guaranteed  prices 
against  a  decline  in  our  prices  for  a  period  approximating 
six  months.  We  do  not  believe  that  any  cut  in  prices,  wheth- 
er ten  or  twenty-five  percent,  would  greatly  stimulate  the 
market  at  the  present  time.  We  are  also  of  the  opinion  that 
there  is  going  to  be  a  pretty  healthy  demand  for  machine 
tools  before  the  year  is  over,  provided  fancy  prices  have  been 
eliminated. 


We  have  not  reduced  prices  and  will  not  until  either  all 
machine  tool  builders  do  so,  or  conditions  otherwise  make 
it  necessary  in  order  to  meet  competition.  Three  or  four 
direct  competitors,  however,  have  already  reduced  10  per 
cent. 


The  reduction  of  prices  to  a  no-profit  figure  was  advocated 
at  a  meeting  last  week,  and  if  put  in  effect  it  is  more  than 
apt  to  leave  the  impression,  regardless  of  the  expressed  mo- 
tives of  the  manufacturers  who  follow  this  plan,  that  the 
real  motive  is  to  stifle  competition. 

It  is,  in  my  opinion,  unwise  and  unnecessary  to  resort  to 
such  practices  in  order  to  assist  the  machine  tool  industry 
and  I  believe  that  efforts  should  be  made  to  convince  all 
manufacturers  of  the  wisdom  of  maintaining  a  fair  profit 
price  and  to  make  a  united  effort  for  the  general  good  of  the 
industry. 

The  relation  of  the  machine  tool  industry  to  national 
progress  is  well  known.     Each  period  of  machine  tool  pros- 


perity   has    heen    followed    hv    I  he    advent    of    improved    tools. 
The   machine    tool    builder   under   the   fair   Competition   of   the 

has  used  his  profits  to  improve  the  basis  of  ail  produc 

lion.      Encouraged    by    continued    fair    profits,    the   results   of 

'heir   deVeloj nt    should    he    more    wonderful    in    the   future 

than   they   have  in  the  past,  hut    progress  cannot  he  made  '>n 
a  no-prolil   basis. 

Those  familiar  with  the  percentage  of  profit  in  other  in- 
dustries express  surprise  at  the  low  rate  of  profit  in  the 
machine  tool  industry.  It  would  indeed  be  a  calamity  if 
Competition  should  force  some  machine  loo)  builders  to  meet 
nonprofit  operation  of  others  by  lowering  their  standards  of 
workmanship,  or  to  retard  progress  by  their  inability  to 
expend  a  portion  of  their  profits  in  new  experimental  ma- 
chines. 


From  Manufacturers  of  Engine  and  Turret  Lathes 

We  are  in  favor  of  keeping  prices  at  their  present  point, 
although  we  would  not,  of  course,  hold  out  against  a  wide- 
spread movement  on  the  part  of  other  manufacturers  to 
lower  them.  Perhaps  our  principal  reason  for  doing  this  is 
that  we  have  been  hoping  that  wages  could  be  maintained 
at  their  present  level  all  along  the  line,  even  if  that  involved 
a  permanently  lower  buying  capacity  for  the  dollar.  The 
reduction  of  wages  is  liable  to  introduce  serious  social  dis- 
turbances which  should  be  avoided  at  almost  any  hazard. 
Keeping  wages  at  their  present  point,  in  connection  with 
the  high  price  of  commodities,  would  be  of  no  real  advantage 
to  labor,  but  it  will  have  a  marked  psychological  value  never- 
theless. 

If  we  can  educate  labor  to  see  that  the  only  hope  for  lower 
commodity  values  lies  in  increased  efficiency,  showing  in  a 
better  quality  and  quantity  of  output,  we  can  then  register 
a  net  gain  for  the  wage  earner  that  will  be  a  gain  to  society 
as  a  whole.  For  these  reasons  we  hope  there  will  be  no 
wide  spread  movement  to  lower  either  the  prices  of  machine 
tools  or  wages. 


Machine  tool  manufacturers  are  still  working  on  inven- 
tories which  are  the  highest  priced  in  the  history  of  the  busi- 
ness. Wages  are  also  at  the  highest  point.  Neither  manu- 
facturers nor  workers  desire  revision  downward  unless  com- 
pelled by  necessity.  We  think  absence  of  demand  in  the 
machine  tool  market  is  due  more  to  conditions  of  readjust- 
ment than  to  price  schedule,  therefore  we  are  strongly  of 
the  opinion  that  the  price  schedule  should  remain  as  at 
present  until  we  are  farther  along  in  readjustment  period. 


Prior  to  the  first  year  of  the  European  War,  prices  on 
machine  tools  were  never  high  enough  or  consistently  graded 
as  compared  with  the  profit  of  other  manufacturers  in  metal 
working  lines,  and  we  have  now  no  margin  for  reduction  of 
prices  with  any  consistent  basis. 

We  do  not  believe  that  the  trade  will  long  continue  in  its 
attitude  of  waiting  for  a  falling  market,  because  those  manu- 
facturers whose  business  has  been  conducted  along  scientific 
lines,  realize  there  is  small  margin  for  reduction  in  prices  of 
machine  tools  until  the  elements  entering  into  their  manu- 
facture, are  themselves  reduced. 

We  do  not  propose  to  reduce  our  prices  until  conditions 
justify  our  doing  so.  In  other  words,  we  will  not  arbitrarily 
cut  our  prices  to  stimulate  business,  for  we  do  not  believe 
that  business  is  going  to  be  greatly  stimulated  thereby. 


Speaking  in  a  broad  sense  and  excluding  those  manufac- 
turers who  took  advantage  of  the  times  and  increased  their 
prices  all  out  of  proportion  to  the  real  value  of  their  ma- 
chines, we  would  regard  any  agitation  toward  lower  prices 
as  unwise,  until  such  time  as  it  is  known  what  the  future 
is  going  to  be  in  regard  to  costs  and  also  how  severe  foreign 
competition  will  be.  Possibly  the  exception  to  the  above 
might  be  with  those  manufacturing  machinery  in  which  the 
proportion  of  raw  material  to  labor  was  a  substantial  per 
cent,  but  on  the  average  machine  tool  the  cost  of  material  is 
small  as  compared  to  the  labor  cost. 

We  believe  a  reasonable  reduction  in  prices  will  stimulate 
business,  provided  the  necessary  confidence  is  created  that 
further  reductions  will  not  be  made;  or,  if  they  are  made, 
will  not  operate  to  the  disadvantage  of  the  buyer. 

We  are  not  in  favor  of  reducing  prices  at  this  time,  but  if 
competition  demands  it,  10%  would  be  the  maximum;  and 
with  it  all  agreements  of  every  kind  protecting  the  customer 
against  further  reduction  should  be  withdrawn.  Had  the 
matter  come  up  soon  after  the  armistice  was  signed  we 
would  have  looked  upon  it  with  more  favor,  for  the  reason 
that  at  that  time  we  did  not  know  that  the  shorter  working 
week,  without  a  substantial  reduction  in  wages,  was  so  near 
at  hand,  as  events  now  seem  to  indicate. 
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From  Manufacturers  of  Heavy  Machine  Tools 

We  are  fundamentally  in  favor  of  a  reduction  in  prices  on 
all  classes  of  machinery,  including  our  own;  hut  such  re- 
duction, we  feel,  is  dependent  upon  a  precedent  being  estab- 
lished by  the  producers  of  the  materials  which  enter  into  the 
construction  of  machinery  by  giving  the  manufacturer  an 
immediate  reduction,  or  a  fixed  promise  of  a  reduction  at 
some  comparatively  early  date. 

Our  attitude  in  favor  of  a  reduction  In  prices  of  machinery 
is  qualified  to  the  extent  that  we  are  radically  opposed  to 
business  in  general  being  conducted  at  a  price  level  below  a 
normal  or  fair  profit.  We  believe  if  the  machinery  manu- 
facturers were  to  reduce  their  present  prices  below  a  reason- 
able profit  to  themselves  it  would  be  worse,  ultimately,  than 
if  everyone  "sits  tight"  and  allows  the  situation  to  adjust 
itself  from  natural  causes. 

The  local  steel  foundries  have  advised  us  that  no  material 
reduction  will  be  made  for  the  first  six  months  of  1919.  We, 
however,  have  received  what  we  consider  a  fairly  reasonable 
reduction  in  cast  iron,  but  as  we  use  such  small  quantities 
of  cast  iron  in  the  construction  of  our  machines  in  compari- 
son with  the  steel  castings,  we  cannot  favor  more  than  a 
10%  reduction  in  our  prices  under  existing  conditions. 

We  have  not  taken  into  consideration  the  labor  cost 
question  for  we  assume  all  are  agreed  that  the  price  of  labor 
in  all  probability  will  be  maintained  for  a  considerable 
period.  We  believe  that  labor  must  have  its  fair  considera- 
tion and  protection  under  existing  high  living  costs. 


I  have  never  yet  in  my  business  experience  been  able  to 
see  any  particular  advantage  in  reviving  trade  by  a  big  cut 
in  prices,  especially  in  the  machine  tool  business,  as  we  do 
not  manufacture  machines  that  are  like  ordinary  commercial 
commodities  purchased  with  a  view  of  resale,  where  the 
buyer  can  store  them,  as  it  were,  on  the  shelf  and  be  able 
to  sell  them  at  a  later  date. 

Our  machines  are  practically  all  built  to  order,  and,  unless 
there  is  a  case  of  replacement,  it  would  be  very  difficult  to 
induce  a  man  to  buy  duplicate  tools  at  any  price  if  he  had 
a  lot  of  the  same  class  of  machinery  idle  in  his  works. 


My  opinion  is  that  no  reduction  at  the  present  time  will 
stimulate  business,  but  this  opinion  is  only  from  our  point 
of  view.  I  know  that  it  would  not  stimulate  our  business. 
What  conditions  are  in  the  other  machine  tool  lines,  I  could 
not  say. 

We  could  not  make  a  reduction  without  having  a  corres- 
ponding reduction  somewhere  along  our  cost  line.  It  would 
be  a  serious  mistake  to  undertake  at  this  time  to  ask  labor 
to  accept  any  reduction;  not  only  a  serious  mistake,  but  it 
would  be  a  wrong  one.  I  do  not  see  any  chance  of  any 
material  reduction  in  other  costs. 


There  has  been  no  reduction  in  cost  to  warrant  a  cut  in 
prices.  The  labor  cost  on  our  product  has  not  been  reduced, 
and  the  reduction  in  material  is  not  sufficient  to  warrant  any 
cut  in  the  selling  price.  Besides  that,  inquiries  indicate  the 
existence  of  a  considerable  volume  of  business  which  we 
expect  will  materialize  in  the  form  of  orders  within  a  few 
months.  We  do  think,  however,  that  the  question  of  prices 
should  be  settled  so  that  buyers  will  understand  that  they 
are  not  to  pay  a  higher  price  if  they  buy  now  than  they 
would  pay  if  they  held  off  for  three  or  four  months. 


We  have  simply  endeavored  in  our  prices  to  provide  for 
the  rate  of  profit  which  we  have  heretofore  secured  under 
normally  good  conditions;  but  we  have  understood  that  some 
few  manufacturers  have  not  hesitated  at  any  figure  that 
they  felt  they  could  obtain,  and  they  will  no  doubt  feel 
obliged  to  meet  the  changing  conditions.  We  do  not  be- 
lieve, however,  that  a  reduction  in  price  would  stimulate 
buying  if  there  are  few  buying  requirements,  and  this  at 
present  seems  to  be  the  case  in  our  line. 

We  are  making  quotations  as  occasion  arises,  based  on 
today's  cost  of  production  and  covering,  as  nearly  as  we  can 
estimate,  a  profit  of  about  10%.  We  do  not  believe  that  it  is 
necessary  to  reduce  prices  to  such  an  extent  that  it  would 
result  in  a  loss. 


We  have  always  maintained  that  a  fixed  price  guaranteed 
for  months  ahead  was  unfair  to  manufacturer  and  customer 
alike,  and  have  taken  all  war  business  on  the  basis  of  the 
price  prevailing  at  time  of  delivery  and  always  determined 
this  price  with  relation  to  labor  conditions  and  cost  of  mate- 
rials at  that  time.  We  consider  some  present  prices  artifi- 
cial, but  do  not  believe  they  can  be  brought  back  to  normal 
except  by  a  period  of  dull  business,  as  neither  manufacturers 
nor  labor  are  willing  to  make   voluntary   reductions. 


Neither  a  small  nor  a  large  or  radical  reduction  in  price 
LB  to  fit  the  situation.  The  smaller — because  it  might 
just  as  well  not  be  made  at  all;  the  latter — for  the  reason 
that  it  would  demoralize  the  standing  of  industry,  as  many 
manufacturers  know  that  before  the  war  machine  tools  were 
sold  at  prices  that  were  absurdly  low,  considering  the  amount 
Of  skill  and  investment  required. 

I  taring  the  war,  conditions  have  resulted  in  machine  '■ 
establishing  themselves  and  it  would  be  unfortunate  II 
should  drift  back  to  pre-war  conditions. 

There  is  every  evidence  of  more  business  than  can  possibly 
be  taken  care  of  if  confidence  should  be  restored  and  business 
start  up  again.  We  have  heard  considerable  comment  on  the 
throttle  to  enterprise  that  is  being  applied  through  the 
enormous  taxation  that  manufacturers  are  called  upon  to 
meet.  We  have  heard  on  numerous  occasions  the  comment 
that  there  Is  not  much  incentive  for  manufacturers  to  take 
all  the  hazard  of  business  and  then  have  the  government  get 
the  major  portion  of  what  is  left  without  any  thought  or 
consideration  being  given  to  what  would  happen  in  the  event 
of  loss  instead  of  profit. 

We  are  receiving  more  inquiries  than  we  can  recall  at  any 
time  in  the  past,  yet  the  actual  business  that  is  being  closed 
is  such  a  small  percentage  of  the  inquiries  as  to  be  almost 
negligible. 

We  understand  this  general  condition  applies  with  many 
other  manufacturers,  indicating  that  there  is  an  immense 
amount  of  potential  business  which  could  be  let  loose  if  the 
business  men  of  America  had  confidence  that  everything  was 
going  ahead  as  it  should. 

What  we  feel  may  develop  into  a  serious  situation  is  the 
continued  policy  of  postponing  purchases  everywhere  until 
the  momentum  of  business  may  lose  itself  in  a  general 
depression;  consequently  any  steps  that  will  restore  con- 
fidence should  receive  every  consideration  whether  through 
reasonable  price  reduction  or  through  intelligently  directed 
advices  to  Washington  that  would  result  in  the  Government 
giving  business  the  encouragement  and  confidence  it  needs — 
not  by  mere  assertions  or  wishes  that  good  times  are  ahead, 
but  by  actual  constructive  policies  which  will  convince  the 
business  men  of  this  country  that  initiative  and  energy 
which  they  may  put  into  their  work  will  not  be  in  vain. 


Some  Obvious  Deductions 

From  the  statements  of  manufacturers  and  dealers,  and 
from  facts  with  which  the  writer  is  familiar,  these  conclu- 
sions may  be  reached: 

The  large,  and  most  of  the  smaller,  well-known  estab- 
lished machine  tool  manufacturers  have  not  raised  prices 
except  when  it  was  necessary  to  make  a  fair  profit.  Many 
of  them  could  have  obtained  more  than  they  did  for  their 
product  during  the  war  demand;  but  they  considered  it  bad 
policy,  their  idea  being  to  get  a  fair  return  rather  than,  as 
the  head  one  of  the  leading  concerns  in  the  country,  whose 
reputation  is  world-wide,  expressed  it,  "to  jump  the  peak 
and  drop  down  suddenly."  His  opinion  is  that  reductions 
do  not  stimulate  machine  tool  purchases,  for  tools  are  bought 
when  they  are  needed,  rather  than  when  they  are  offered 
as  bargains. 

The  great  majority  of  manufacturers,  including  all  the 
largest  except  one.  feel  that  there  has  been  no  reduction  In 
costs  warranting  a  general  reduction  in  prices.  All  agree 
that  manufacturers  who  have  advanced  prices  excessively 
should  reduce  them  to  normal  figures.  All  agree  that  there 
is  no  prospect  of  any  material  reduction  in  labor  costs,  and 
that  it  is  not  desired  in  view  of  present  living  costs.  All 
do  not  agree  that  a  price  reduction  will  stimulate  buying; 
most  think  it  will  not.  The  prices  of  materials  have  been 
slightly  reduced,  but  not  enough  to  warrant  any  considera- 
ble reduction  on  the  finished  products.  The  reduction  in  the 
cost  of  material,  allowing  for  the  reduction  now  in  effect, 
varies  from  4' [  to  %%  on  the  cost  of  the  tools,  according  to 
the  proportion  of  raw  material  used.  A  reduction  in  cost  is 
to  some  extent  practicable  on  account  of  the  increased  effi- 
ciency of  the  workmen  under  present  conditions;  but  that 
may  be  offset  by  the  increase  in  overhead  caused  by  reduced 
output. 

The  price  reduction  question  is  like  an  endless  chain,  and 
while  it  is  true  that  price  reductions  must  start  somewhere. 
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it  Beams  reasonable  thai  they  should  start  with  what  ma;  be 

Called    Fundamentals      thai    is,    raw    material,    food    and    living 

expenses,  rather  than  with  finished  product. 

Labor  costs  anil  the  prices  of  all  products  arc  established 
On    high    levels   and    we   shall    never    sec    a    return    to    prewar 

prices.    This  should  be  considered  carefully  in  making  price 

adjustments,  or  they  may  be  adjusted  to  levels  that  mean  a 
loss  which  cannot  be  made  up.  It  would  be  a  great  mistake 
to  reduce  Wages  under  preaenl  conditions;  a  part  of  the 
manufacturer's  profit  must  come  from  increased  efficiency, 
and  from  the  saving  <>n  wasteful  methods  that  prevailed 
under   war  conditions. 

The  prevalent  itlea  among  those  not  acquainted  with  the 
facts  is  that  all  machine  tool  manufacturers  made  enormous 
profits  during  the  war.  Some  did;  but  they  are  exceptions. 
A.s  a  class,  machine  tool  manufacturers  have  not  made  as 
large  profits  as  many  others,  such  as  powder  manufacturers, 
munition  manufacturers,  or  even  farmers.  When  the  armis- 
tice came  suddenly,  many  had  contracts  cancelled,  virtually 
without  notice;  and  nearly  all  had  stocks  of  material  bought 
and  partly  finished  machines  produced  at  high  prices.  Many 
don't  know  yet  what  they  have  made,  for  they  haven't  got 
the  money  due  them  and  don't  know  when  they  will. 

There  is  an  encouraging  number  of  inquiries  and  a  fairly 
good  volume  of  business,  especially  in  tools  required  for  the 
manufacture  of  automobiles,  trucks,  tractors  and  agricultural 
machinery.  But  many  buyers  are  apparently  waiting  to  see 
what  the  price  policy  of  manufacturers  is  to  be. 

A  Disinterested  Conclusion 

The  opinion  of  the  writer,  who  has  no  interest  to  serve 
except  that  of  the  machine  tool  industry,  is  that  excessively 
priced  tools  should  be  reduced  to  meet  present  conditions 
and  that  a  reduction  should  be  made  on  others  to  prices 
which  will  yield  a  fair  living  profit,  allowing  for  recent  re- 
ductions in  material.  But  one  essential  to  stabilized  con- 
ditions is  that  manufacturers  should  decide  what  they  intend 
to  do,  should  make  their  decision  generally  known  and  should 
stand  by  it.  There  should  be  no  legal  objection  now  to  an 
agreement  on  prices,  for  that  principle  has  just  received 
the  sanction  of  the  government,  and  if  these  can  be  estab- 
lished the  danger  of  price-cutting  will  be  averted.  This 
may  be  called  a  readjustment  rather  than  a  reduction;  but 
unless  some  such  action  is  taken,  individual  manufacturers 
will  continue  to  cut  prices  and  buyers  will  hold  off,  waiting 
for  such  cuts,  so  that  the  general  market  may  become  de- 
moralized. A  heavy  and  general  reduction  in  prices  would 
resemble  a  surgical  operation  that  was  necessary  to  save  a 
man's  life.  The  machine  tool  industry  is  not  in  that  ex- 
tremity. 

*     *     * 

REDUCTIONS  IN  IRON  AND  STEEL  PRICES 

In  the  following  are  given  the  exact  figures  indicating  the 
reductions  agreed  upon  by  the  iron  and  steel  trade.  The 
prices  are  per  net  ton  when  not  otherwise  specified,  and  fig- 
ures are  given  indicating  ,the  price  on  November  11  and  the 
price  when  the  present  agreement  went  into  effect. 

Pig  Iron  (Long  ton) — November  11,  $33;  reduced  price, 
$25.75;  total  reduction,  $7.25;  reduction  in  per  cent,  22. 

Sheet  Bars  (Long  ton) — November  11,  $51;  reduced  price, 
$42;  total  reduction,  $9;  reduction  in  per  cent,  20. 

Merchant  Bars — November  11,  $58;  reduced  price,  $47; 
total  reduction,  $11;  reduction  in  per  cent,  19. 

Sheared  Plates — November  11,  $65;  reduced  price,  $53; 
total  reduction,  $12;  reduction  in  per  cent,  18. 

Structural  Steel — November  11,  $60;  reduced  price,  $49; 
total  reduction,  $11 ;  reduction  in  per  cent,  18. 

Wire  Rod  (Long  ton) — November  11,  $57;  reduced  price, 
$52;  total  reduction,  $5;  reduction  in  per  cent,  9. 

Plain  Wire — November  11,  $65;  reduced  price,  $60;  total 
reduction,  $5;  reduction  in  per  cent,  8. 

Light  Rails — November  11,  $60;  reduced  price,  $49;  total 
reduction,  $11;  reduction  in  per  cent,  18. 

Bessemer  Rails  (Long  ton) — November  11,  $55;  reduced 
price,  $45;  total  reduction,  $10;  reduction  in  per  cent,  18. 

H-rails  (Long  ton) — November  11,  $57;  reduced  price, 
$47;  total  reduction,  $10;  reduction  in  per  cent,  18. 


WAR     DEPARTMENT     ON     LENDING 
MACHINE  TOOLS  TO  SCHOOLS 

With  regard  to  the  bill  Introduced  Into  Congress  to  author- 
ize the  lending  io  technical  schools  and  universities  of  the 
machine  tools  now  in  the  hands  of  the  Government,  but  of 

no  further  present  use,  the  War  Department  has  made  the 
Following  statement:  "While  there  is  every  desire  to  assist 
these  Institutions,  the  department,  after  a  thorough  study 
Of  the  situation,  cannot  approve  the  legislation  in  its  present 
form.  It  is  not  beliyved  that  a  loan  of  the  tools  can  be 
acceptable  either  to  the  Government  or  to  the  borrowers. 
There  can  be  no  certainty  as  to  the  length  of  time  for  which 
the  borrowers  may  hold  the  tools,  and  any  school  or  univer- 
sity would  hesitate  to  make  preparation  in  the  way  of  ex- 
pensive laboratories  or  shops  in  which  to  place  the  tools, 
when  they  could  not  be  sure  of  holding  them.  The  distribu- 
tion of  tools  in  this  manner  would  be  exceedingly  expensive 
to  the  Government:  first,  in  the  organization  necessary  to 
lend  the  tools  in  an  intelligent  manner;  second,  in  the  main- 
taining of  an  inspection  service  to  protect  the  interests  of 
the  Government  inasmuch  as  the  tools  would  still  remain 
the  property  of  the  Government,  and  the  War  Department 
would  be  responsible  for  them.  Should  Congress  decide  to 
act  in  the  matter,  it  is  believed  that  a  preferable  solution 
of  the  problem  would  be  to  authorize  the  War  Department 
to  sell  these  machines  at  10  per  cent  of  their  cost  value, 
the  proceeds  of  the  sale  to  go  toward  paying  the  expenses 
of  the  sale.  In  this  manner,  the  schools  would  receive  ab- 
solute title  to  the  tools  and  machines  at  a  nominal  price, 
and  the  expense  to  the  Government  would  be  practically 
limited  to  the  value  of  the  tools." 

*     *     * 

GAGE  TESTING  CONDUCTED  BY  BUREAU 
OF  STANDARDS 

The  Division  of  Weights  and  Measures  has  for  several 
years  tested  and  standardized  precision  length  standards  and 
various  forms  of  gages  and  measuring  instruments  for  the 
several  branches  of  the  Federal  Government  and  for  in- 
dustrial concerns.  In  keeping  with  the  program  for  the 
rapid  production  of  munitions,  this  work  was  expanded  to  a 
large  degree  in  order  to  provide  for  the  many  demands  made 
by  the  War  and  Navy  Departments  and  by  manufacturers 
having  contracts  for  war  material.  On  June  15,  1917,  a 
special  war  appropriation  of  $150,000  for  the  gage  work  of 
the  Bureau  of  Standards  was  granted  by  Congress,  and  on 
July  8,  1917,  apparatus  and  equipment  were  transferred  to 
a  special  temporary  building  for  the  testing  of  munitions 
gages.  Apparatus  and  personnel  for  testing  gages  were  as- 
sembled at  an  early  date  to  enable  this  bureau  to  test  with- 
out delay  such  gages  as  might  be  submitted.  The  first  lot 
of  munitions  gages  was  submitted  on  July  16,  1917.  Prac- 
tically all  of  the  various  lots  of  gages  have  been  completed 
and  shipped  within  three  or  four  days  from  the  time  of 
receipt.  In  many  instances  the  gages  were  received,  tested, 
and  shipped  on  the  same  day. 

The  organization  of  the  gage  section  includes  a  shop  which 
was  arranged  primarily  for  the  construction  of  special  ap- 
paratus required  in  the  rapid  and  accurate  testing  of  the 
more  complicated  forms  of  gages,  for  example,  thread  gages 
and  profile  gages.  The  personnel  of  this  shop  being  mainly 
toolmakers  and  gage-makers,  it  has  been  of  service  in  the 
salvage  and  making  of  gages  for  urgent  needs.  The  gage 
section  also  has  prepared  and  distributed  technical  informa- 
tion pertaining  to  the  methods  of  tests,  tolerances,  tables 
for  computations,  and  other  essential  data  for  the  use  of 
gagemakers  and  gage  inspectors.  Blueprints  and  specifica- 
tions of  special  machines  designed  by  this  bureau  for  meas- 
uring gages  have  also  been  distributed  to  manufacturers. 
The  gage  section  of  the  Bureau  of  Standards  performs  so 
important  a  function  that  it  is  to  be  hoped  that  Congress 
will  provide  ample  means  for  continuing  this  work. 
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Developing  Export  Trade  to  Russia 

Based  on  an   Interview  with  R.   Martens,  Vice-president  of  R.  Martens  &  Co.,   Inc.,  New  York  City 


MANY  optimistic  fore- 
casts have  been  made 
in  regard  to  the  prob- 
able demand  for  products  of 
American  manufacturing 
plants  which  will  be  needed 
for  use  in  the  reconstruction 
of  war-torn  Europe.  It  would 
seem,  however,  that  this  op- 
timism is  one  of  those  cases 
in  which  the  hope  is  father 
of  the  thought.  Actually  there 
was  little  ground  for  expect- 
ing that  the  termination  of 
hostilities  would  once  more 
bring  a  flood  of  foreign  orders 
to    American    manufacturers. 


It  is  only  necessary  to  briefly 
consider  the  effect  of  war-time  conditions  upon  the  manu- 
facturing capacity  of  Great  Britain,  France,  Italy,  and  other 
nations  which  have  been  devoting  their  entire  energies  to 
the  prosecution  of  the  war  for  a  period  exceeding  four  years. 
Great  numbers  of  factories  have  been  built  and  equipped  for 
the  manufacture  of  various  types  of  munitions,  and  now 
that  the  war  is  over,  other  uses  must  be  found  for  this  in- 
creased plant  capacity.  Reconstruction  work  offers  one  of 
the  more  obvious  means  of  keeping  these  new  factories  busy, 
and  of  providing  employment  for  the  large  numbers  of  men 
and  women  who  have  received  intensive  courses  of  training 
so  that  they  might  be  able  to  give  efficient  service  in  the 
manufacture  of  munitions  and  various  other  war  equipment. 
In  order  to  protect  the  product  of  these  plants  from  the 
competition  of  foreign  manufactured  goods,  it  appears  cer- 
tain that  protective  tariffs  will  be  imposed. 

Possibilities  of  the  Russian  Market 

In  Russia,  the  position  is  vastly  different  from  that  of  all 
the  other  belligerent  nations  of  Europe,  with  the  possible 
exception  of  Belgium.  Instead  of  having  the  number  of 
manufacturing  plants  within  her  domain  greatly  increased 
by  war-time  conditions,  the  last  four  years  have  witnessed 
a.  decrease  in  the  number  of  Russian  factories  and  a  great 
deterioration  in  the  condition  of  equipment  in  all  remaining 
plants.  The  reasons  are  not  difficult  to  find.  With  an  idea 
of  preventing  machinery  from  falling  into  the  hands  of 
German  armies  which  advanced  into  northwestern  Russia, 
the  equipment  of  many  factories  in  this  section  was  taken 
to  cities  located  farther  from  the  German  border,  but  in 
making  this  transfer,  it  was  inevitable  that  many  parts 
would  be  damaged  and,  in  numerous  cases,  replacement  has 
been  impossible,  owing  to  the  fact  that  the  original  machines 
were  built  in  Germany,  Furthermore,  during  the  first  year 
of  the  war,  a  great  many  Russian  manufacturing  plants  were 
built  in  the  vicinity  of  the  German  frontier,  with  the  result 
that  the  invasion  which  took  place  during  that  period  re- 
sulted in  the  complete  demoralization  of  these  new  industrial 
developments. 

There  is  little  in  the  way  of  a  machine-building  industry 
in  Russia,  and  when  blueprints  (furnished  by  the  Germans 
at  the  time  the  machines  were  shipped)  were  sent  to  Eng- 
land or  elsewhere  to  have  replacement  parts  made,  it  was 
found  that  the  prints  were  doubtless  keyed  by  the  machine 
builder  so  that  they  represented  the  dimensions  required  to 
make  the  part  interchangeable  plus  or  minus  some  specified 
amount — say  two  millimeters.     In  any  case,  this  condition 


R.  Martens,  from  whom  the  information  presented  in  this 
article  was  obtained,  is  the  head  of  R.  Martens  &  Co.,  Inc., 
6  Hanover  St.,  New  York  City.  This  firm  specializes  in 
Russian  export  trade,  and  in  addition  to  its  offices  in  the 
United  States  maintains  establishments  in  France  and 
Great  Britain,  and  in  the  leading  commercial  centers  of 
European  Russia  and  Siberia.  At  the  end  of  April,  Mr. 
Martens  expects  to  go  to  Siberia  in  order  to  personally 
direct  the  establishment  of  his  firm's  selling  organization 
in  that  country,  and  to  institute  the  educational  propa- 
ganda to  which  reference  is  made  in  the  article.  American 
machine  tool  builders  and  manufacturers  of  small  tools 
who  would  like  to  avail  themselves  of  this  opportunity  of 
establishing  a  market  for  their  products  in  Russia  and 
Siberia  will  find  Mr.  Martens  prepared  to  give  them  ad- 
vice, based  upon  an  accurate  knowledge  of  merchandizing 
methods    in    those    countries    in    which    his    firm    operates. 


rerented  the  restoration 
of  many  damaged  machines, 
and  the  condition  of  those 
that  are  still  running  has 
greatly  deteriorated,  due  to 
the  scarcity  of  lubricating  oil 
and  the  difficulty  experienced 
by  the  heads  of  Russian  man- 
ufacturing plants  in  handling 
their  problems  of  mainte- 
nance. In  addition  to  these 
important  factors,  there  has 
been  a  great  amount  of  the 
equipment  of  Russian  indus- 
trial plants  actually  de- 
stroyed, during  recent  revolu- 
tions and   on  account  of  the 


removal  of  brass  bearings  and 
other  metal  parts  of  machinery  required  for  the  manufacture 
of  munitions. 

Unfortunately,  it  is  a  matter  of  only  too  general  knowledge 
that  the  economic  conditions  in  Russia  are,  at  present,  ab- 
solutely chaotic;  but  those  who  are  best  informed  in  regard 
to  the  Russian  situation  are  predicting  that  the  reign  of 
terror  created  by  the  Bolsheviki  will  soon  have  run  its 
course.  The  men  who  are  fathering  this  anarchistic  move- 
ment lack  the  experience  which  would  be  absolutely  essential 
to  enable  them  to  long  maintain  a  hold  upon  the  reins  of 
government;  and  a  careful  scrutiny  of  the  lists  of  those  who 
have  joined  the  ranks  of  the  revolutionists  fails  to  reveal 
any  man  of  the  required  caliber  to  carry  the  movement  to  a 
successful  conclusion.  Assuming  that  order  will  soon  be 
restored  and  the  country  placed  under  a  stable  democratic 
government,  it  seems  fair  to  assume  that  Russia  will  enjoy 
a  degree  of  prosperity  greater  than  she  has  ever  known. 
There  will  be  greater  opportunity  to  develop  the  unbounded 
natural  resources  of  the  country;  and  this  industrial  devel- 
opment will  make  it  necessary  to  purchase  manufacturing 
plant  equipment.  During  the  period  in  which  such  purchases 
are  being  made,  there  should  be  a  great  opportunity  for 
American  machinery  builders  to  develop  foreign  markets. 

Buying-  Power  of  Russia 

The  question  is  naturally  asked  by  American  manufac- 
turers who  are  considering  the  possibilities  of  export  trade 
to  Russia:  "How  will  such  purchases  be  paid  for?"  The 
answer  is:  "With  credits  established  through  the  sale  of 
foodstuffs,  flax,  mineral  products,  and  lumber."  The  proceeds 
of  the  sale  of  the  first  of  these  commodities  will  doubtless 
be  the  more  important  factor,  because,  while  the  costs  of 
all  other  products,  including  labor,  are  likely  to  undergo  a 
substantial  shrinkage  in  the  next  year  or  two,  it  seems  fairly 
certain  that  there  will  still  be  a  food  shortage  at  the  end 
of  this  period  which  will  hold  the  cost  of  food  at  a  high 
level.  At  present,  the  paralysis  of  transportation  and  dis- 
tributing facilities  in  Russia  has  created  a  condition  of 
famine  in  many  sections,  but  when  order  is  again  restored, 
the  food-producing  rapacity  of  the  country  should  return  to 
at  least  the  level  which  existed  prior  to  the  outbreak  of  war 
in  1914.  At  that  time,  Russia  was  able  to  export  35  per  cent 
of  her  total  food  products,  and  with  the  high  prices  of  these 
commodities  which  are  likely  to  prevail,  such  exports  will 
build  up  credits  in  favor  of  Russia  which  should  give  the 
country  ample  funds  to  pay  for  equipment  needed  to  carry 
on  a  considerable  expansion  of  industrial  activities. 
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OlMBM  of  Russian   Hovers  fOT  Machine    Tools 

There  are  two  general  olaaeefl  <»r  Russian  customers  for 
American  machine  tools  and  factory  equipments.  These  arc, 
Brat,  the  large  manufacturing  corporation  whicb  will  occa- 
sionally place  orders  for  large  numbers  of  machines;  ami, 
Becond,  the  small  company,  or  the  Individual,  who  will  seldom 

buy  more  than  one  or  two  machines  at  a  time.  The  methods 
which  must  he  Followed  in  making  sales  to  these  two  classes 
of  customers  are  Just  as  different  as  the  kind  of  business 
which  may  be  obtained   from   them. 

In  the  case  of  the  large  corporation  which  is  developing 
an  industrial  enterprise  requiring  a  large  investment  in 
mechanical  equipment  for  a  manufacturing  plant,  engineers 
and  technical  experts  will  be  employed  to  search  the  markets 
of  the  world  to  find  the  exact  types  of  machinery  and  tools 
which  are  best  adapted  for  the  peculiar  requirements  of  the 
work  on  which  they  are  to  be  used.  Such  customers  do  not 
require  the  same  amount  of  "cultivation"  from  the  salesman 
as  the  owner  of  a  small  shop  who  has  poorer  facilities  for 
learning  of  different  types  of  machines,  and  so  is  likely  to 
take  the  first  one  that  appears  to  give  the  required  service. 

In  Russia  and  Siberia,  there  are  a  great  number  of  small 
shops  that  are  comparable  to  an  American  blacksmith  shop 
as  regards  the  position  which  they  hold  in  the  economic 
structure  of  the  country.  These  shops  are  called  upon  to  do 
a  general  line  of  jobbing  work  which  consists  chiefly  of  mak- 
ing or  repairing  crude  forms  of  agricultural  implements, 
tools  used  in  the  lumbering  industries,  etc.  Those  who  have 
made  a  careful  study  of  conditions  in  the  more  remote  sec- 
tions of  Russia  state  that  the  methods  used  by  the  peasants 
are  extremely  crude;  but  the  Russian  peasant,  although  he 
is  as  a  rule  very  poorly  educated,  has,  in  most  cases,  a  re- 
markable mental  capacity. 

How  to  Develop  Russian  Trade 

American  manufacturers  who  hope  to  develop  a  profitable 
export  trade  to  Russia  must  not  be  contented  to  wait  for 
the  orders  from  occasional  buyers  which  come  to  them  un- 
solicited. A  progressive  educational  campaign  is  required, 
and  probably  this  can  be  done  to  best  advantage  through 
the  services  of  an  agent  who  already  has  an  established  sales 
organization  in  Russia.  R.  Martens  &  Co.,  New  York,  is,  at 
present,  working  upon  the  development  of  an  educational 
campaign  which  has  many  points  to  commend  it.  The  scheme 
is  to  establish  eight  stations  in  representative  industrial 
centers  of  Siberia.  These  will  be  located  in  districts  where 
mining,  lumbering,  etc.,  are  the  chief  business  of  the  local 
population,  and  in  each  station  there  will  be  an  exhibition 
of  American  machinery  used  in  the  local  industry. 

In  addition  to  this  demonstration  station,  there  will  be 
maintained  a  complete  file  of  catalogues  of  American  manu- 
facturers engaged  in  building  equipment  for  the  local  in- 
dustry, and  a  moving  picture  exhibition,  showing  the  way 
in  which  the  same  industry  is  practiced  in  the  United  States. 
The  films  made  for  this  purpose  will  be  prepared  to  show 
American  machinery  and  methods,  but  the  work  will  be  done 
by  men  dressed  in  Russian  costume.  The  idea  is  that  the 
Russian  peasant  will  see  a  man,  clad  in  garments  with  which 
he  is  familiar,  engaged  upon  the  performance  of  a  familiar 
task,  but  showing  improved  machinery,  tools,  and  methods. 
Mention  has  already  been  made  of  the  fact  that  the  un- 
educated Russians  are  quick  to  learn,  and  it  is  believed  that 
the  sight  of  men  dressed  like  themselves  will  hold  their  in- 
terest and  enable  them  to  grasp  the  message  carried  by  the 
film;  namely,  that  there  is  no  reason  why  they  cannot  use 
these  improved  machines  and  methods  to  lighten  their  labor. 

Before  the  war,  Russian  peasants  bought  most  of  their 
tools  from  German  middlemen  doing  business  in  Russia.  It 
is  a  well-known  fact  that  the  more  poorly  educated  men  are 
likely  to  be  ultra-conservative  about  adopting  new  methods, 
and  some  doubt  has  been  expressed  as  to  the  possibility  of 
persuading  uneducated  Russians  to  purchase  machinery  and 
tools  of  somewhat  different  design  from  those  with  which 


they  have  become  familiar  through  the  educational  work 
conducted  by  Cerman  salesmen.  However,  for  over  four 
years,  the  manufacturers  of  Germany  have  not  been  in  a 
position  to  supply  the  Russian  market  with  tools,  and  it  is 
fall  to  assume  that  the  urgency  of  the  present  demand  af- 
fords an  exceptional  opportunity  for  the  introduction  of 
American  manufactured  product!  Into  the  Russian  market. 
The  decision  of  R.  Martens  &  Co.  to  establish  demonstration 
stations  in  which  American  machinery  and  tools  will  be  ex- 
hibited during  the  winter,  when  the  peasant  Is  unemployed, 
has  been  reached  by  reason  of  the  fact  that  many  men  will 
then  come  to  these  centers  from  outlying  villages;  and  in 
the  spring  they  will  go  back  with  a  knowledge  of  American 
machines  and  methods  which  will  naturally  lead  to  the  pur- 
chase of  such  equipment. 

Siberia  was  selected  as  the  field  of  operations  for  three 
reasons:  First,  the  Siberian  population  is  composed  chiefly 
of  emigrants  from  Russia,  and  they  have  for  many  years 
been  land-owners  in  their  own  right.  Naturally,  they  are 
not  inclined  to  be  pro-Bolshevik.  Second,  the  enormous  in- 
flux of  refugees  from  Russia,  who  are  sick  of  the  Bolshevik 
regime,  is  creating  a  new  community  thought.  Third,  the 
United  States  Government  has  now  taken  charge  of  the  re- 
construction of  the  Trans-Siberian  Railway,  which  is  the 
first  step  toward  establishing  a  sound  economic  system  in 
Siberia  as  well  as  in  European  Russia;  and  it  is  probable 
that  Siberia  will  experience  less  difficulty  in  coming  back 
to  a  normal  condition  than  did  European  Russia.  Later, 
when  European  Russia  has  established  a  stable  form  of  gov- 
ernment, it  is  planned  to  conduct  the  same  campaign  there. 

Types  of  Machine  Tools  to  Sell  in  Russia 

In  preparing  for  a  sales  campaign  in  Russia,  the  manu- 
facturer who  is  going  after  a  large  volume  of  business  from 
the  many  small  potential  customers,  rather  than  a  few  large 
orders  from  corporations,  should  bear  in  mind  that  the  men 
to  whom  he  is  endeavoring  to  sell  his  product  have  little  or 
no  knowledge  of  mechanical  work  as  it  is  done  in  America. 
Consequently,  a  point  should  be  made  of  recommending  the 
simplest  types  of  machinery  and  tools;  and,  in  some  cases, 
it  would  be  advantageous  to  make  a  practice  of  simplifying 
designs  which  are  regarded  as  standard  for  machines  sold 
in  the  United  States.  As  regards  the  types  of  machines  for 
which  there  is  most  likely  to  be  a  demand,  those  who  have 
studied  conditions  state  that  for  the  local  jobbing  machine 
shops  the  chief  call  will  be  for  drilling  machines  of  either 
the  upright  or  post  radial  types,  for  simple  engine  lathes, 
shapers,  and  small-sized  planers,  and  possibly  for  some  plain 
milling  machines.  In  addition,  there  is  undoubtedly  a  market 
for  combination  woodworking  machines. 

General  Summary 

The  possibilities  of  exporting  to  Russia  may  be  summar- 
ized as  follows:  The  larger  buyers  who  have  a  very  com- 
plete engineering  service  at  their  disposal  are  more  likely 
to  send  unsolicited  orders  to  the  manufacturers  of  this  coun- 
try than  are  the  small  buyers;  but  there  are  many  thousands 
of  small  buyers  to  each  firm  which  is  likely  to  place  single 
orders  for  large  quantities  of  machinery.  Bearing  these  facts 
in  mind,  it  would  seem  that  the  manufacturer  would  be  wiser 
to  institute  educational  campaigns  with  the  idea  of  obtain- 
ing many  small  orders  than  to  devote  his  time  to  an  effort 
to  obtain  a  few  large  orders.  Orders  from  small  shop  pro- 
prietors who  are,  in  many  cases,  quite  unfamiliar  with  the 
features  of  American  machinery  and  tools,  can  be  secured  only 
as  a  result  of  an  aggressive  educational  selling  campaign. 
It  is  essential  for  the  salesman  of  engineering  equipment 
in  Russia  to  have  a  competent  knowledge  of  the  language. 
An  interpreter  will  often  fail  to  put  the  arguments  of  the 
salesman  into  technical  terms  which  will  properly  convey 
the  meaning.  Unless  a  salesman  possessing  the  required 
qualifications  can  be  obtained,  the  manufacturer  should  make 
selling  arrangements  with  a  Russian  export  house. 
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Cylinder  Grinding 

Second  of  Two  Articles  on  Advantages  of  Finishing  Cylinder  Bores  by  Grinding;  Ma- 
chines Used;  and  Practice  in  Plants  Making  Automobile  and  Airplane  Engines 


BY  FRANKLIN  D.  JONES 


THE  first  article  on  this  subject,  in  the  March  number, 
discussed  the  relative  advantages  of  finishing  cylinder 
bores  by  grinding  and  by  reaming,  and  gave  opinions 
of  representative  automobile  manufacturers  as  to  the  prefer- 
able method.  The  practice  employed  in  grinding  the  cylinder 
bores  of  airplane  and  automobile  engines,  and  the  machines 
and  equipment  used,  were  described.  The  present  article 
concludes  the  description  of  the  methods  and  machines  used 

for  this  class  of  work. 

I 

Examples  of  Cylinder  Grinding  in  Automobile  Plants 

The  cylinder  bores  of  engines  for  the  more  expensive  cars 
are  almost  invariably  finished  by  grinding.  While  there  is 
no  definite  dividing  line,  as  a  general  rule  if  the  selling 
price  of  a  car  is  more  than  a  thousand  dollars,  it  usually  has 
ground  cylinders,  whereas  if  the  price  is  less  than  the  sum 
mentioned,  the  reaming  method  (possibly  followed  by  a  lap- 
ping operation)  is  more  generally  employed  than  grinding. 
This  is  due  to  the  fact  that  a  cylinder  can  be  reamed  much 
more  quickly  than  it  can  be  ground,  as  far  as  the  actual 
machining  time  is  concerned.  A  few  examples  of  cylinder 
grinding,  taken  from  different  automobile  plants,  will  be 
referred  to  in  order  to  illustrate  some  of  the  variations  in 
practice. 

One  of  the  cylinder  grinding  machines  used  by  the  White 
Co.,  Cleveland,  Ohio,  is  illustrated  in  Pig.  13.  This  view 
shows  a  four-en-bloc  cylinder  after  the  grinding  operation. 
The  cylinders  are  first  bored  and  then  reamed  on  a  vertical 
multiple-spindle  machine  to  within  0.008  or  0.010  inch  of  the 
finished  size.  Before  the  grinding  operation,  the  cylinder 
castings  are  heated  to  a  temperature  of  500  degrees  F.  for 
a  period  of  four  hours  in  order  to  relieve  the  internal  stresses 
and  prevent  them  from  being  distorted  by  the  heat  generated 
when  the  motor  is  in  operation.  The  fixture  for  holding  the 
cylinder  while  grinding  is 
provided  with  two  dowel-pins 
at  A  and  B  which  govern  the 
location  of  the  cylinder. 
These  dowel-pins  are  in  the 
same  relative  positions  and 
enter  the  same  holes  as  the 
dowel-pins  of  the  boring  and 
reaming  fixtures  previously 
used.  During  the  grinding 
operation  no  water  is  circu- 
lated through  the  jacket  or 
over  the  outside  of  the  cyl- 
inder, as  this  is  not  con- 
sidered necessary.  The  prac- 
tice is  to  rough-grind  each 
bore  and  then  take  a  light 
finishing  cut.  If  the  bore  to 
the  extreme  right  is  the  first 
one  to  be  rough-ground,  the 
finishing  cut  in  this  bore  is 
not    taken    until    the    other 


Fig.    13.     Cylinder   Grinding   Operation  at   the  Plant   of   the   White   Co. 


three  bores  have  been  rough-ground;  consequently,  each  cyl- 
inder bore  is  allowed  to  cool  after  the  rough-grinding  opera- 
tion and  before  taking  the  finishing  cut.  The  wheel-head  of 
this  machine  revolves  about  80  revolutions  per  minute,  which 
represents  the  rate  at  which  the  wheel  traverses  around  the 
cylinder  wall,  and  should  not  be  confused  with  the  speed  of 
the  spindle,  which,  of  course,  revolves  very  rapidly.  The 
cylinder  grinding  machine  shown  in  this  illustration  was 
formerly  made  by  the  Brown  &  Sharpe  Mfg.  Co.,  but  is  now 
manufactured  by  Baxter  D.  Whitney  &  Son,  Winchendon, 
Mass. 

A  cylinder  grinding  operation  at  the  plant  of  the  Cadillac 
Motor  Car  Co.  is  illustrated  in  Fig.  14.  This  particular  il- 
lustration shows  the  grinding  of  four-en-bloc  cylinders  hav- 
ing the  heads  cast  solid.  The  present  design  of  cylinder  has 
a  removable  head,  although  the  grinding  operation  is  the 
same  in  each  case.  The  cylinders  are  reamed  to  within  ap- 
proximately 0.010  inch  of  size  before  grinding.  This  is  an- 
other example  of  cylinder  grinding  without  the  use  of  cir- 
culating water  in  the  jacket.  The  cylinders  are  ground  to 
within  0.002  or  0.003  inch  of  the  finished  size,  and  are  then 
allowed  to  cool  before  taking  the  light  finishing  cuts.  The 
lower  part  of  the  cylinder  has  a  length  of  about  3%  inches 
which  is  not  surrounded  by  a  jacket;  therefore,  if  water 
were  used  in  the  jacket,  it  would  be  necessary  to  cool  the 
unjacketed  end  by  pouring  water  over  the  outside,  and  in 
order  to  avoid  this,  the  method  previously  referred  to  is 
followed;  that  is,  the  heat  generated  by  the  roughing  cut  is 
allowed  to  dissipate  before  taking  the  finishing  cut.  The 
cylinder  bores  are  ground  to  3.125  inches,  usually  within  a 
limit  of  about  0.001  inch,  although  a  tolerance  of  0.002  inch 
is  allowed.  The  wheel-head  makes  80  revolutions  per  min- 
ute, and  the  feeding  movement  of  the  wheel  through  the 
cylinder  bore  is  at  the  rate  of  about  6%  inches  per  minute 

for  both  the  roughing  and 
finishing  cuts.  This  feeding 
movement  is  equivalent  to 
approximately  3/32  inch  per 
revolution  of  the  wheel-head. 
About  0.002  or  0.003  inch  of 
stock  is  removed  by  each 
roughing  cut;  usually  two 
in-and-out  traversing  move- 
ments, or  four  outs  through 
the  cylinder  bore,  are  re- 
quired for  roughing,  and 
about  the  same  number  of 
very  light  outs  tor  finishing. 
Tlit-  pipe  for  exhausting  the 
dust  caused  by  grinding  and 
for  cooling  the  oylinder  may 
be  seen  in  the  illustration  at 
the  head  end  of  the  cylinder. 
It  will  be  noted  that  this  pipe 
is  inserted  opposite  which- 
t'vcr   bore  is  being  ground. 
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Fig.   14. 


Grinding  Cadillac  Four-en-bloc  Cylinders   (Example  of   Grinding 
without  the  Use  of  Circulating  Water) 


The  practice  of  the  Hudson  Motor  Car  Co.  in  machining 
cylinder  bores  is  to  make  the  bores  as  accurate  as  practic- 
able before  attempting  to  grind  them,  thus  reducing  grind- 
ing time  to  a  minimum.  Three  cuts  are  taken  through  the 
bore  prior  to  grinding.  First,  there  is  a  heavy  roughing  cut, 
and  then  a  lighter  roughing  cut,  followed  by  a  reaming  op- 
eration which  enlarges  the  bore  to  about  3.496  inches  before 
grinding  to  3.500  inches.  The  allowance  for  grinding,  there- 
fore, is  only  0.004  or  0.005  inch,  subject,  of  course,  to  slight 
variations.  It  has  been  found  more  economical  to  machine 
the  cylinders  close  to  the  finished  size  than  to  be  less  careful 
with  the  boring  and  reaming  operation  and  remove  a  larger 
amount  of  stock  by  grinding.  Usually,  about  four  traversing 
movements  of  the  wheel  through  the  bore  are  required  for 
the  grinding  operation.  Pig.  15  shows  the  machine  grinding 
the  second  bore  from  the  left,  as  indicated  by  the  position 
of  the  dust  exhaust  pipe  which  leads  to  the  main  exhaust 
line  above.  The  cylinder  is  water-cooled  during  the  grinding 
operation.  There  are  two  pipes  for  supplying  the  cooling 
water,  as  shown  in  the  illustration.  One  of  these  pipes  leads 
to  the  cylinder  jacket,  and  the  other  extends  beneath  the 
casting  and  is  perforated  in  order  to  spray  water  over  the 
unjacketed  end  of  the  cylinder.  It  is  claimed  that  these 
cylinders  are  ground  within  a  limit  of  0.001  inch  on  the 
diameter,  and  accurate  as  to  taper  or  roundness  within 
0.0005  inch. 

The  Heald  cylinder  grinding  machine  illustrated  in  Fig. 
16  is  arranged  for  grinding  the  holes  in  the  sleeves  of  Knight 
engines.  These  sleeves  have  an  inside  diameter  of  4.250 
inches,  an  outside  diameter  of  4.6923  inches,  and  they  are 


Fig.   15.     Cylinder  Grinder  equipped  with  Dust  Exhauster  and  Pipes  for 
circulating  Water  through  Jacket  and  over  Unjacketed  End 

13.125  inches  long.  The  hole  is  said  to  be  ground  and  held 
within  limits  of  0.0005  inch,  and  one  machine  has  an  output 
of  fifty  sleeves  for  a  ten-hour  working  day.  The  sleeve  is 
held  in  a  special  water-cooled  fixture.  The  water  enters 
through  the  two  connections  sdfen  at  the  top,  and  circulates 
around  the  outside  of  the  sleeve.  This  illustration  is  from 
the  plant  of  F.  B.  Stearns  Co.,  Cleveland,  Ohio. 

The  automobile  cylinder  grinder  illustrated  in  Fig.  17  is 
in  use  in  the  Packard  plant.  This  view  shows  the  grinding 
of  a  six-en-bloc  cylinder  casting.  Just  above  each  bore  on 
the  fixture  there  is  a  holder  for  the  diamond  wheel-truing 
tool. 

rinding-  Cylinders  of  Stationary  Gas  Engines  and 
Fire-engine  Motors 

At  the  plant  of  John  Lauson  Mfg.  Co.,  New  Holstein,  Wis., 
cylinders  of  rather  large  size  are  finished  by  grinding.  These 
cylinders  are  for  stationary  gas  engines,  and  they  are  from 
4  inches  in  diameter  up  to  7*4  inches.  Fig.  18  shows  one  of 
the  larger  cylinders  being  ground.  The  allowance  for  grind- 
ing on  the  smaller  sizes  varies  from  0.008  to  0.010  inch,  and 
on  the  larger  sizes  from  0.017  to  0.020  inch.  The  limit  of 
accuracy  is  0.00025  inch,  plus  or  minus.  Four-inch  cylinders 
for  4-  by  5-inch  engines  are  ground  at  the  rate  of  sixteen 
per  day  of  ten  hours,  and  the  714  inch  size  for  71/4-  by  10- 
inch  engines  are  ground  at  the  rate  of  ten  per  day  of  ten 
hours.  While  more  time  is  required  to  finish  the  cylinders 
by  the  grinding  method  than  by  using  some  form  of  cutting 
tool,  the  new  engines  operate  more  economically,  as  better 
compression  is  obtained,  especially  when  the  engines  are 
first  put  into  service. 


Fig.   16.     Grinding  the  Sleeves  of  Knight  Motors 


Fig.   17.     Grinding  a  Six-en-bloc  Casting 
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Fig.    18.     Grinding  a  Stationary  Gas  Engine   Cylinder 

The  grinding  of  cylinders  for  fire-engine  motors  is  il- 
lustrated in  Fig.  19.  These  two-en-bloc  cylinder  castings  are 
for  90-horsepower  motors.  The  bore  is  6*4  inches  in  diam- 
eter, and  the  length  of  the  cylinder  is  14  inches.  Ten  cyl- 
inders, or  twenty  holes,  are  ground  per  day  of  ten  hours, 
and  the  work  is  held  to  a  limit  of  0.0005  inch. 

Fixtures  for  Holding  Cylinders  while  Grinding: 

The  fixtures  used  for  holding  cylinders  during  the  grind- 
ing operation  are  usually  in  the  form  of  an  angle-plate.  The 
vertical  surface  of  the  angle-plate  is  set  perpendicular  to 
the  axis  of  the  grinding  machine  spindle,  or  to  the  line  of 
the  traversing  movement,  and  the  finished  face  of  the  cyl- 
inder casting  is  clamped  in  some  way  against  this  vertical 
surface.  A  type  of  fixture  which  has  been  extensively  used 
is  illustrated  in  Fig.  20.  This  is  one  of  the  Heald  Machine 
Co.'s  designs.  The  cylinder  is  clamped  against  the  vertical 
faceplate  by  a  bar  clamp  extending  across  the  end,  as  the 
illustration  shows.  This  bar  clamp  is  pivoted  at  the  lower 
end  so  that  it  may  be  readily  swung  out  of  the  way,  and 
the  upper  end  is  slotted  to  receive  a  second  bar  to  which  an 
eccentric  clamping  lever  or  handle  is  pivoted.  While  this 
fixture  has  spring  pins  located  beneath  the  casting  near  each 
end,  these  are  not  needed,  as  the  clamp  holds  the  cylinder 
securely. 

Two  plugs  may  be  used  to  locate  the  cylinder  in  horizontal 
and  vertical  directions,  although  this  is  not  the  general 
practice.  One  plug  is  engaged  with  each  end  hole  or  bore, 
and  rests  upon  the  lower  edge  of  the  rectangular  opening 
or  slot  in  the  faceplate  when  the  cylinder  is  in  position. 
The  cylinder  is  then  shifted  until  the  plug  at  the  left-hand 
end  bears  against  the  end  of  the  slot,  after  which  the  work 
is  clamped  in  position  for  grinding  and  the  plugs  are  re- 
moved. Cylinders  having  a  neck  or  extension  on  the  flange 
end  may  be  located  by  the  finished  surface  of  this  extension. 


Fig.   19.     Grinding  Cylinder   lor  Fire-engine   Motor 

Cylinder  grinding  fixtures  are  usually  provided  with  dowel- 
pins  which  engage  holes  previously  drilled  and  reamed  in 
the  flange  or  crankcase  end.  All  of  the  fixtures  which  may 
be  used  for  boring,  reaming,  and  grinding  are  provided  with 
dowel-pins  located  in  corresponding  positions.  Two  holes 
are  usually  employed  for  locating  purposes,  and  the  dowel- 
pins  on  each  different  fixture  that  may  be  used  engage  these 
same  holes. 

The  special  design  of  fixture  shown  in  Fig.  21  is  for  hold- 
ing the  sleeves  of  Knight  motors  while  grinding  them  in- 
ternally. This  fixture  is  practically  the  same  type  as  the 
one  shown  in  Fig.  16.  It  is  surrounded  by  a  water  jacket 
connecting  with  the  two  pipes  shown.  The  water  is  not 
allowed  to  flow  into  the  inside  of  the  sleeve,  but  is  simply 
circulated  around  it,  in  order  to  prevent  the  sleeve  from 
being  overheated  and  distorted  during  the  grinding  opera- 
tion. The  sleeve  is  held  in  place  by  a  swinging  end  clamp 
which  is  pivoted  at  the  base  of  the  fixture,  and  is  tightened 
against  the  work  by  the  small  thumbscrew  seen  at  the  top. 

Special  Fixture  for  Airplane  Engine  Cylinders 

The  fixtures  for  holding  an  airplane  engine  cylinder  must 
be  carefully  designed  to  prevent  any  distortion  of  the  cyl- 
inder as  the  result  of  improper  clamping  or  excessive  clamp- 
ing pressure.  Fig.  22  shows  a  fixture  designed  by  the  Heald 
Machine  Co.  for  Liberty  motor  cylinders.  The  cylinder  which 
is  shown  in  the  fixture  at  the  left,  is  a  steel  forging  having 
very  thin  walls.  The  cylinder  is  surrounded  by  a  sheet- 
metal  water  jacket  which  is  welded  to  it  by  the  oxy-acetylene 
process.  Not  far  from  the  open  end  of  the  cylinder  there  is 
an  external  flange  which  is  clamped  against  the  vertical 
faceplate  of  the  fixture.  This  faceplate  is  bored  out  to  re- 
ceive the  open  end,  and  the  cylinder  is  held  in  position  by 
applying  the  clamping  pressure  at  the  head  end.  The  clamp- 
ing member  consists  of  a  loose  fitting  collar  mounted  on  a 
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Fig.    20.     Fixture    for   holding    Cylinders   while    grinding 


Fig.  21.     Fixture  for  holding  Sleeves  of  Knight  Motors 
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Fig.    22.     Special   Fixture   for  holding   Airplane   Engine    Cylinders 


screw,  to  which  a  handwheel  is  attached.  This  screw  passes 
through  a  bar  which  may  be  swung  back  out  of  the  way 
(see  right-hand  view)  for  inserting  or  removing  the  cyl- 
inder. Water  is  circulated  through  the  jacket  while  grind- 
ing, entering  at  the  head  end  and  leaving  at  the  opposite  end 
of  the  jacket.  The  unjacketed  section,  adjacent  to  the  open 
end  of  the  cylinder,  is  flooded  on  the  outside  by  a  short 
length  of  perforated  pipe  which  may  be  seen  projecting 
through  the  faceplate  of  the  fixture.  This  method  of.cooling 
has  proved  very  effective. 

Cylinder  Grinding-  Attachment 

In  repair  shops  where  a  comparatively  small  number  of 
cylinders  may  require  grinding  and  the  expense  of  a  special 
cylinder  grinding  machine  would  not  be  warranted,  some 
type  of  grinding  attachment  may  be  used.  One  attachment 
of  this  kind,  intended  for  application  to  engine  lathes,  is 
illustrated  in  Fig.  23.  The  wheel-spindle  is  mounted  ec- 
centrically relative  to  the  lathe-  spindle,  and  it  traverses 
around  the  cylinder  wall  slowly  while  revolving  rapidly 
about  its  own  axis,  the  action  being  similar  to  that  of  a 
regular  cylinder  grinder.  The  wheel-spindle  is  driven  by 
the  belt  seen  at  the  left-hand  end  of  the  headstock,  which 
connects  with  an  independent  countershaft  and  revolves  a 
driving  shaft  extending  through  the  hollow  lathe  spindle. 
This  shaft,  which  is  mounted  in  bronze  bearings,  transmits 
motion  to  the  grinding-wheel  spindle  through  a  pair  of  uni- 
versal joints.  The  grinding-wheel  spindle  is  carried  by  a 
plate  which  is  bolted  to  the  lathe  faceplate  and  has  an  elon- 
gated slot  on  one  side  so  that  the  wheel-spindle  may  be  off- 
set relative  to  the  lathe  spindle.  This  eccentric  adjustment 
is  made  possible  by 
the  universal  joints 
referred  to.  When  a 
cylinder  is  being 
ground,  the  back- 
gearing  of  the  lathe 
is  engaged  so  that 
the  planetary  motion, 
or  rotation  of  the 
wheel-head,  is  rela- 
tively slow,  while 
the  wheel  itself  re- 
volves at  a  periph- 
eral speed  varying 
from  about  4500  to 
5000  feet  per  min- 
ute. The  cylinder  is 
clamped  against  an 
angle-plate,  as  the  il- 
lustration    shows, 


Fig.   23.     Engine  Lathe  equipped  with   Salter  Cylinder   Grinding  Attachment 


which,  in  turn,  is  bolted  to  the  lathe  carriage.  The  steel 
tubing  carrying  the  wheel  is  held  in  an  adjustable  plate  by 
two  clamping  belts.  By  loosening  these  bolts  and  removing 
one  pin  in  the  universal  joints,  the  tube  and  the  wheel  may 
be  withdrawn  and  a  boring-bar  substituted,  in  case  the 
amount  of  stock  to  be  removed  is  sufficient  to  warrant  tak- 
ing a  boring  cut  prior  to  grinding.  This  attachment  is  made 
by  the  Salter  Motor  Mfg.  Co.,  1516  Oakland  Ave.,  Kansas 
City,  Mo. 

Wheels  to  Use  for  Cylinder  Grinding- 

The  quality  of  work  and  the  rate  of  production  may  both 
be  seriously  affected  if  the  grinding  wheel  is  not  suitable. 
The  selection  of  grinding  wheels  varies  somewhat  according 
to  the  ideas  of  different  engine  manufacturers  as  to  the  fin- 
ish required  for  cylinder  bores.  A  fine  light  finish  is  not 
necessarily  an  indication  of  accuracy.  A  coarser  and  freer 
cutting  wheel  may  not  leave  quite  as  much  polish  in  the 
bore  as  a  harder  finer  wheel,  but  the  chances  are  that  the 
work  is  more  accurate.  Then  too,  a  free-cutting  wheel 
grinds  faster,  which  is  an  essential  feature.  In  general, 
the  wheel  should  be  as  soft  as  it  can  be  without  crumbling 
or  wearing  away  too  rapidly  under  reasonably  heavy  cuts. 
Too  much  attention  is  often  paid  to  wheel  wear.  The  extra 
cut  for  fairly  soft  wheels  may  be  very  small  as  compared 
with  the  increase  in  the  production  of  ground  cylinders  made 
possible  by  the  use  of  such  wheels.  In  other  words,  while 
the  wheel  wears  faster  than  one  of  hard  bond,  it  also  cuts 
faster  and  does  more  work.  Although  a  wheel  of  very  hard 
bond  would  last  a  long  time,  its  rate  of  production  would 
also  be  very  low.    Ordinarily  the  wheel  should  not  be  harder 

than  grade  K  accord- 
ing to  the  N  6  r  t  o  n 
system  of  grading  or 
grade  O  according  to 
the  Carborundum 
Co.'s  method.  The 
grain  usually  varies 
from  36  to  60.  A  fine 
wheel  is  not  neces- 
sary to  obtain  a  good 
finish  if  the  wheel 
face  is  kept  true  and 
the  relative  speeds 
and  feeds  are  suit- 
able. Wheels  that  are 
too  hard  and  fine 
represent  a  much 
larger  percentage  of 
the  mistakes  in  wheel 
selection  than   those 
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which  are  too  soft  and  coarse.  The  exact  grade  and  grain  should 
be  determined  by  actual  trial,  because  of  varying  conditions. 
The  harder  and  more  dense  the  cutting,  the  softer  the  wheel 
should  be.  A  relatively  soft  wheel  is  also  preferable  when  a 
liberal  allowance  has  been  left  for  grinding,  or  when  grind- 
ing a  cylinder  having  thin  walls  which  are  easily  distorted 
by  the  boring  operation.  In  grinding  cylinders  for  two-cycle 
engines  having  open  ports  on  the  side,  the  bond  of  the  wheel 
should  be  harder  than  for  a  plain  cylinder,  because  the  edges 
of  the  port  tend  to  tear  out  the  abrasive.  The  grade  of 
wheel  to  use  may  depend  somewhat  upon  the  design  of  the 
machine  or  its  condition.  For  instance,  a  soft  free-cutting 
wheel,  suitable  for  a  rigid  machine  without  play  in  the 
grinding  spindle  or  looseness  in  other  working  parts,  might 
be  too  soft  for  a  machine  which  vibrates  considerably.  The 
vibration  causes  the  abrasive  grains  to  be  dislodged  more 
rapidly,  and  if  it  cannot  be  eliminated  by  the  adjustment  of 
bearings  or  slides  and  is  due  to  the  lightness  of  the  parts, 
the  remedy  is  to  use  either  a  harder  wheel  or  a  different 
machine.  Wheels  made  from  abrasives  belonging  to  the 
carbide  of  silicon  group — such  as  carborundum  and  crys- 
tolon — should  be  used  for  grinding  cast-iron  cylinders,  but 
for  grinding  steel  airplane  cylinders  an  aluminum-oxide  ab- 
rasive such  as  alundum  or  aloxite  is  preferable. 
*     *     * 

COMBINATION   BORING   AND   RECESSING 
BAR  FOR  TURRET  LATHE  WORK 

The  special  boring-bar  shown  in  the  accompanying  illus- 
tration, has  in  addition  to  the  regular  cutters,  a  recessing 
cutter  and  special  operating  arrangement  for  use  in  connec- 


outter  to  be  held  below  the  surface,  as  stated.  After  the 
bar  has  been  fed  into  the  work  to  the  proper  distance  for 
recessing,  the  cross-slide  is  fed  forward  toward  the  center 
of  the  machine  until  the  block  J,  which  is  carried  on  the 
slide,  comes  into  contact  with  the  adjusting  stop-screw  K 
in  the  wedge  L.  The  continued  advance  of  the  cross-slide 
causes  the  wedge  to  slide  on  the  roller  M,  both  the  wedge 
and  the  roller  being  carried  in  the  bar.  A  slot  is  provided 
in  the  bar  in  which  the  wedge  slides,  the  length  of  this 
movement  being  confined  by  the  length  of  the  slot  U  in  the 
wedge  and  the  pin  S,  which  is  driven  into  the  bar  and  passes 
through  the  slot  in  the  wedge,  as  will  be  seen  by  reference 
to  the  illustration. 

The  sleeve  N  covers  this  entire  arrangement,  and  Is  slot- 
ted to  accommodate  the  projecting  ends  of  the  wedge.  The 
action  of  spring  P  keeps  the  sleeve  and  wedge  in  contact, 
within  the  slot,  so  that  the  movement  of  the  wedge,  as  pre- 
viously explained,  will  cause  sleeve  N  to  recede,  compressing 
the  spring.  As  the  sleeve  recedes  the  angular  surface  of 
the  special  key  Q  is  brought  into  contact  with  the  beveled 
end  of  the  cutter  F.  This  key  is  secured  by  means  of  a  boss 
which  fits  into  a  hole  in  the  sleeve  N,  the  angular  section 
fitting  into  a  keyway  in  the  bar  itself.  The  contact  of  the 
angular  surfaces  of  the  cutter  F  and  of  the  key  Q  causes  the* 
recessing  tool  to  be  fed  into  the  work  to  the  required  depth. 
When  this  depth  has  been  attained  the  cross-slide  may  be 
caused  to  dwell  while  the  bar  is  fed  farther  into  the  work 
and  the  recess  cut  to  the  desired  length,  the  end  of  the 
adjusting  screw  K,  meanwhile,  sliding  along  the  block  J. 
As  soon  as  the  slide  allows  the  block  to  be  removed  from 
contact  with  the  stop-screw,  spring  P  will  force  the  sleeve 
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Combination   Boring 

tion  with  it.  As  will  be  seen,  it  is  intended  for  turret  lathe 
work,  the  bar  being  held  in  the  turret  by  the  shank  A.  The 
flat  cutters  B  and  C  and  the  pin  cutters  D  and  E  are  of  the 
ordinary  type  and  need  no  description.  The  special  feature 
of  the  bar  to  which  attention  should  be  called  is  the  method 
of  operating  the  recessing  tool  F. 

It  should  be  noted  that  the  various  cutters  are  so  arranged 
radially  as  to  equalize  the  working  strain;  that  is,  the  cut- 
ters B,  D,  and  E  are  at  right  angles  to  the  recessing  tool  F, 
and  the  tool  C  is  set  at  still  another  angle,  as  shown  in  the 
partial  end  view  T.  The  bar  is  guided  into  the  work  by 
means  of  the  pilot  G,  and  while  the  other  cutters  are  per- 
forming their  respective  functions,  the  recessing  cutter  F 
is  held  beneath  the  outside  surface  of  the  sleeve  N  in  which 
the  bar  operates.  By  referring  to  the  illustration,  it  will  be 
noted  that  this  cutter  has  a  beveled  end  of  square  section 
and  that  it  is  prevented  from  turning  in  the  bar  by  being 
set  into  a  square  hole.  This  hole  is  counterbored  to  provide 
space  for  a  compression  coil  spring  which  fits  over  the  cutter 
and  bears  against  the  collar  or  washer  R;  being  confined 
by  a  special  screw,  its  action  against  the  collar  causes  the 


and   Recessing   Bar 

into  its  former  position,  allowing  the  spring  H  to  expand 
and  causing  the  cutter  F  to  be  withdrawn. 

The  cutter  F,  as  may  be  noted  from  the  detail  view,  is 
round  in  section  above  the  washer.  This  construction  allows 
the  coll  spring  H  to  operate  freely  on  it.  A  retaining  screw- 
holds  the  spring  in  place;  this  screw  is  removed  so  that  the 
cutter  can  be  taken  out  when  it  is  desired  to  grind  or  re- 
place it.  The  screw  has  a  hole  in  it  through  which  the  cutter 
may  slide  freely  when  in  operation.  Cutters  B  and  C  per- 
form boring  and  facing  operations,  respectively,  and  are  held 
in  the  bar  by  the  familiar  wedge  construction.  The  opera- 
tion of  this  boring  and  recessing  bar  requires,  of  course, 
that  the  turret  and  cross-slide  operate  in  conjunction,  so  that 
the  operator  may  set  the  bar  and  the  stops  in  the  correct 
position  for  machining  the  work,  without  regard  to  the 
depth  or  location  of  the  recess.  This  operation  is  timed 
and  governed  by  the  feed  regulation  and  length  of  dwell  of 
the  cross-slide,  a  feature  -of  multiple  tool  work  which  is 
quite  convenient.  The  use  of  this  bar  for  work  which  re- 
quires either  facing,  boring,  or  chamfering  and  recessing 
operations  has  given  very  satisfactory  results.  M.  F. 
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Fig. 


28.     Gun  Body  mounted  In   Latho   Ready   for   Powder-chambering 
Operation 


Fig. 


29.     Powder-chambering   Operation   completed,    Reamer   not   yet 
removed  from  Gun  Bore 


Making  the  U.  S.  75  -  Millimeter  Field  Gun 

Second  of  Two  Articles  Describing  the  Methods  Developed  by  the  Wisconsin  Gun  Co., 
Milwaukee,  Wisconsin  in  Producing  Light  Field  Artillery 

By  ERIK  OBERG 


THE  preceding  article,  published  in  the  March  number 
of  Machineby,  described  the  methods  of  tell-taling  and 
boring  the  tubes,  boring  the  jacket  and  shrinking  it 
onto  the  tube,  boring  and  threading  the  breech-ring,  and 
planing  the  outside  of  the  gun  body.  The  following  article 
will  treat  of  operations  on  the  clip,  slotting  the  breech  re- 
cess, boring  fixtures,  miscellaneous  jigs  and  fixtures,  and 
the  various  operations  on  the  breech-block. 

Operations  on  the  Clip 

The  clip  is  bored  in  a  turret  lathe,  and  is  shrunk  onto  the 
tube  in  its  proper  place.  The  gun  body  is  then  placed  in  a 
lathe  and  powder-chambered  as  shown  in  Figs.  28  and  29. 
The  reamers  used  for  this  operation  are  illustrated  in  Fig. 
34.  The  roughing  reamer  shown  to  the  right  has  notched 
blades  for  breaking  up  the  chips,  while  the  finishing  reamer 
tias  a  smooth  edge  with  wood  packing  on  the  body  to  prevent 
chattering  and  to  insure  producing  as  smooth  and  accurate 
a  hole  as  possible.  Both  the  reamers  shown  to  the  left  are 
finishing  reamers,  the  one  in  the  middle  being  provided  with 
a  pilot  and  wood  packing,  which  are  removed  in  the  reamer 
to  the  extreme  left.  The  pilot  at  the  end  of  the  reamer  ac- 
curately fits  the  bore  of  the  gun. 


Slotting-  the  Breech  Recess 
The  next  operation  consists  in  slotting  the  breech  recess 
in  the  gun  body,  on  an  18-inch  slotter.  The  fixture  shown 
in  Fig.  30,  which  is  employed  for  this  work,  is  provided 
with  a  baseplate  mounted  on  the  slotter  table.  On  this  base- 
plate is  mounted  a  bed,  hinged  at  one  end  to  provide  adjust- 
ment for  slotting  the  rear  side  of  the  breech  recess,  which 
is  at  an  angle  with  the  face.  After  the  vertical  sides  have 
been  finished  by  the  slotting  tool,  the  fixture  is  raised  at 
one  end,  and  a  ground  key  is  inserted  into  the  slot  shown 
in  the  side  of  the  bed,  thereby  obtaining  the  correct  angle 
for  the  rear  side  of  the  breech  recess  and  insuring  inter- 
changeability.  All  the  fixtures  and  jigs  used  for  the  gun 
body  are  made  to  locate  it  by  the  recoil  slide  and  against 
the  shoulder  of  the  breech  ring,  these  two  surfaces  having 
been  previous'ly  machined  true  with  the  bore  of  the  gun. 

Boring'  Fixtures 
Fig.  31  shows  the  boring  of  the  hole  for  the  operating 
shaft,  as  well  as  the  complete  tool  equipment  for  this  opera- 
tion and  the  method  in  which  the  tools  for  the  various  op- 
erations are  kept  in  this  plant,  boxes  being  provided  with 
proper  spaces  for  the  tools.     The  boring-bar  used  for  this 


Fig.  30.     Slotting  the  Breech  Recess  in  Gun  Body 


Fig.   31.     Boring  the   Hole   for  the   Operating  Shaft 
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Fig.  32.     Boring  the  Return 

operation  is  supported  in  a  bushing 
fixture  in  order  to  insure  a 
true  hole  being  bored.  The 
boring  of  the  return  spring 
holes,  as  shown  in  Fig.  32, 
is  performed  in  a  somewhat 
similar  manner.  The  same 
fixture  is  also  used  for  bor- 
ing the  recoil  cylinder  hole. 
As  will  be  seen  in  Fig.  32, 
there  is  a  large  hinge  at  the 
top,  containing  holes  for 
guiding  the  boring-bar.  When 
boring  the  recoil  cylinder 
hole,  this  hinge  is  brought 
down  into  position,  so  that 
the  boring  of  the  two  holes 
can  be  done  in  one  setting. 
At  the  front  of  the  fixture 
will  be  seen  the  clamping 
bolt  used  for  clamping  the 
hinge  when  in  the  lower 
position.  Fig.  33  shows  the 
hinge  brought  down,  clamped 
in  position,  and  the  recoil 
cylinder  hole  being  bored. 
This  illustration  shows  also 
how  the  complete  tool  equip- 
ment for  each  operation  is 
kept  in  a  box  by  itself. 

Miscellaneous  Jigs  and  Fixtures 

Other  simple  operations  on 
the  breech  end  of  the  gun  body  are 


Spring  Holes 

at  the  other  side  of  the 


inclusive. 


Fig.    34.     Reamers   used   for  Powder-chambering   Operation 


Fig.  33.     RecoU  Cylinder  Hole  being  bored 

Fig.  35  shows  the  milling  of  a  flat  surface  on 
the  breech-ring.  Fig.  3G  shows 
the  milling  of  a  curved  sur- 
face over  the  recoil  cylinder 
hole.  Fig.  37  shows  an  end- 
milling  job  in  an  awkward 
position,  and  Fig.  38  a  form- 
milling  job  for  shaping  the 
lower  side  of  the  breech-ring. 
An  interesting  drilling  jig 
used  for  drilling  a  number  of 
holes  in  the  gun  body  is 
shown  in  Fig.  39.  The  gun 
is  laid  in  a  cradle  or  box 
provided  with  means  for  ro- 
tating it.  This  method  of 
mounting  the  gun  body  in 
the  jig  permits  the  drilling 
of  all  the  holes  required  at 
the  various  angles  necessary. 
Stops  are  provided  for  the 
purpose  of  locating  the  gun 
in    the   various  positions. 

40  shows  the  broach- 
ing of  a  square  hole  in  the 
return  spring  lug.  Four 
broaches  are  used  for  this 
operation.  The  hole  is  ta- 
pered on  the  under  side  but 
square  on  the  top.  In  order 
to  obtain  the  taper  effect,  a 
special  tapered  wedge  is  used 
in   connection   with  a  square 


shown  in  Figs.  35  to  38,      broach.     A    special    machine    for    finishing    the     trunnion 


Fig.   36.     MBttag  a  Flat  Surface  on  the   Breech-ring 


Fig.  36.     Killing  Curved  Surface  over  Recoil   Cylinder  Hole 
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Fig.   37.     End-milling  Job  on  Breech-ring 


Fig.  38.     Form-milling  Job  on  Breech-ring 


Ml  ;a  nir>  : 


Fig-.   39.     Cradle  Drilling  Jig  used  for  drilling  Holes  in  Gun  Body 


Fig.   40.     Broaching   a   Square   Hole   in   the   Return   Spring   Lug 


Fig.   41.     Machine  for  finishing  the  Trunnion  Seats  for  the  Extractor 

seats  for  the  extractor  is  shown  in  Fig.  41,  with  the  operat- 
ing handle  removed  and  the  gun  in  position  ready  to  he 
brought  down  and  clamped.  It  will  be  seen  that  the  fixture 
is  provided  with  a  cutter  which,  when  the  gun  is  brought 
down,  is  inside  the  gun,  this  cutter  being  moved  or  fed  by 


Fig.  42.     Gun  brought  down  over  Cutter  in  Machine  shown  in  Fig.  41 

means  of  a  handle  screwed  into  the  hole  A.  Fig.  42  shows 
the  gun  brought  down  over  the  cutter  and  the  operating 
handle  for  feeding  the  cutter  in  position.  This  is  an  in- 
genious mechanism,  and  is  a  good  illustration  of  the  many 
special   methods   and   devices   that   were    developed    for   the 
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Fig.   43.     Fixture   for  boring  Firing-pin   Hole 


Fig.    44.      Top   Slide    removed   from   Base    of    Fixture 


Fig.  45.     Milling  Fixture  used  for  performing  an  Operation  on  the 
Breech-block 


Fig.  46.     Fixture  with  Indicator  which  points   to   Zero   when   Work   is 
properly  located 


Fig.   47.      Slotting   Operation   on   a  Milling   Machine 

economical  and  rapid  manufacture  of  guns.  The  cutter  is 
driven  by  means  of  a  round  belt  and  pulley,  as  shown  to 
the  left  in  Figs.  41  and  42,  and  the  handle  is  used  only  for 
feeding  the  cutter  or  swinging  it  to  conform  to  the  trunnion 
seat.  The  groove  or  slot  in  which  the  cutter  moves  may  be 
seen  in  Fig.  41  at  B. 

Operations  on  the  Breech-block 

A  number  of  operations  on  the  breech-block  are  shown  in 
Figs.  43  to  49,  inclusive.  Fig.  43  shows  a  fixture  for  boring 
the  firing-pin  hole  in  the  breech-block,  mounted  in  position 


Fig.   48.     Milling  Fixture  with  Setting  Block 

in  a  lathe,  the  construction  of  the  fixture,  slightly  modified, 
being  shown  in  Fig.  53.  The  tiring-pin  hole  la  not  concentric 
with  the  "faceplate"  hole.  Both  holes  are  bored  in  the  same 
fixture,  however,  by  Indexing  it  to  suit  each  hole.  The  two 
holes  at  .1  and  />'  are  tor  clamping  when  indexing.  The 
fixture  consists  of  two  parts— a  base  and  a  slide — the  slide 
moving  the  required  amount  to  permit  boring  both  holes  in 
their  proper  positions.  The  top  part  fits  rigidly  into  the 
slide  in  the  base,  so  that  all  that  is  required  to  hold  it  in 
position  after  having  been  moved  is  one  pin.  The  reason 
why  the  two  locating  holes  A  and  B  are  not  placed  on  the 
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Fig.   49.     Fixture  used  on  a  Magnetic  Chuck  for  holding  Breech-block 

center  line  is  that  if  they  had  been  so  placed  they  would 
have  come  too  close  together.  Fig.  44  shows  the  top  slide 
removed  from  the  base  of  the  fixture  in  the  machine.  Some 
changes  have  been  made  in  the  fixture  shown  in  Figs.  43 
and  44  from  the  design  indicated  in  Fig.  53,  but  the  principle 
remains  the  same. 

Fig.  45  shows  a  milling  fixture  for  an  operation  on  the 
breech-block.  An  interesting  feature  of  most  of  the  fixtures 
used  for  the  breech-block  and  for  a  number  of  other  parts 
is  that  they  are  so  made  that  it  is  practically  impossible  for 
work  that  has  been  erroneously  machined  in  a  previous  op- 
eration to  enter  the  jigs  or  fixtures  in  a  subsequent  opera- 
tion;  that  is,  the  jig  actually  performs  the   function  of  a 


Fig.   50.     Turning  Muzzle   End  and   Taper  between   Clip   and  Jacket 

gage.  Hardened  stops  are  also  commonly  used  for  locating 
the  work,  and  some  of  the  fixtures  are  so  arranged  as  to 
have  an  indicator  which  will  point  to  the  zero  mark  when 
the  work  is  located  in  the  proper  position.  A  fixture  of  this 
kind  is  shown  in  Fig.  46.  In  Fig.  47  is  shown  a  slotting 
operation  performed  on  a  milling  machine  by  means  of  a 
slotting  attachment. 

Fig.  54  shows  a  detail  view  of  the  milling  fixture  in  Fig. 
46,  provided  with  an  indicator  to  show  whether  the  work  is 
properly  located  against  stop  A,  and  also  with  a  block  B  for 
setting  the  cutter.  This  block  also  prevents  cutting  into  the 
work  accidentally.  The  block  is  hardened  and  is  of  such 
thickness  that  to   set  the  cutter  properly  requires  a  feeler 


Fig.   61.     Breech  End  of  Completed   Gun  Opened 


Fig.  52.     Breech  End  of  Completed  Gun  Closed 
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0.005  inch  thick  between  the  block  and 
the  cutter.  If  the  cutter  is  not  properly 
set,  but  is  too  far  in,  so  that  it  would 
cut  into  and  spoil  the  work,  it  would  first 
strike  this  hardened  block.  This  would 
spoil  the  cutter  but  would  save  the  work 
and,  considering  the  many  preliminary 
operations  that  have  been  performed  on 
work  of  this  kind  in  many  instances, 
it  is  much  cheaper  to  replace  the  cutter 
than  to  have  the  work  spoiled.  Fig. 
48  shows  clearly  how  a  setting  block 
as  described  would  save  the  work,  as  the 
cutter  would  first  dig  into  the  block. 
Here  the  block  is  shown  at  A,  and  the 
cutter  must  pass  it  before  it  will  reach 
the  work. 

Fig.  49  shows  a  special  fixture  used  on 
a  magnetic  chuck  for  holding  breech- 
blocks, which  permits  the  grinding  of 
the  proper  taper  on  the  blocks.  The  fix- 
ture permits  six  breech-blocks  to  be 
ground  at  once.  Fig.  50  shows  a  gun  in 
a  lathe  for  turning  the  muzzle  end  and 
taper  between  the  clip  and  the  jacket. 
To  perform  this  work,  a  special  bar  is 
machined  to  give  the  proper  shape  to 
the  muzzle  end,  this  bar  being  fastened 
to  the  taper  attachment  as  indicated.  By 
this  means,  the  two  surfaces  shown 
turned  toward  the  tailstock  end  of  the 
lathe  are  finished.  Figs.  51  and  52  show 
the  breech  end  of  the  completed  gun, 
open  and  closed,  respectively. 
*     *     * 

Arc-welded  sheets  have  been  tested  by 
the  Bureau  of  Standards  for  the  Steam- 
boat  Inspection   Service   to    determine 
their   availability   for   lifeboat   construction.     Tension   tests 
showed  the  arc  welds  to  be  100  per  cent  efficient.  Alternating 
stress  tests  showed  that  the  welded  section  was  not  injured 
appreciably  during  the  process  of-  welding. 
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Fig.   64.     Details  of  filling   Fixture   shown   In  Fig.    46 


Fig.   53.     DetaU  Views  of  Fixture   shown  in  Fig.   43 

EMPLOYMENT  OF  THE  BLIND 
Several  experiments  in  the  employment  of  maimed  or 
otherwise  handicapped  men  have  been  made  by  the  Miller 
Lock  Co.,  of  Philadelphia,  Pa.  The  unusual  experiences  of 
this  company  in  employing  blind  men 
are  told  in  an  article  by  Dale  Wolf  in  a 
recent  number  of  Industrial  Management. 
The  Miller  Lock  Co.  has  employed  blind 
operators  on  light  drilling  machines. 
Formerly  boys  were  used  to  operate  these 
machines  and  it  was  observed  that  the 
boys  seldom  looked  at  their  work;  this 
led  to  the  experiment  of  training  blind 
men  for  this  operation.  Of  course,  some 
care  was  necessary  in  designing  the  drill 
jigs  for  the  use  of  blind  workers,  and 
careful  instruction  was  necessary  to  a 
larger  extent  than  with  seeing  workers, 
but  the  project  has,  nevertheless,  been  ■ 
success.  A  man  who  was  operating  a 
drilling  machine  and  was  himself  physi- 
cally handicapped,  was  selected  to  be  the 
supervisor  for  the  blind  men.  It  was  felt 
that  this  type  of  man  as  a  caretaker 
would  have  the  proper  appreciation  of 
the  affliction  of  others.  The  duties  of 
this  supervisor  consist  of  looking  after 
the  general  needs  of  the  men.  The  blind 
have  proved  to  be  successful  producers, 
in  spite  of  their  handicap 

The  unusual  experience  of  the  Miller 
Lock  Co.  in  employing  blind  workers  on 
these  drilling  machines  is  one  that  may 
have  its  after-effect  upon  methods  to  be 
adopted  for  employing  the  blind  soldiers 
who  are  returning  from  Europe. 
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Typical  Examples  of  Pattern  Work  and  Methods  Used  in 
General  Patternmaking  Practice — Second  of  Two  Articles 


IN  the  previous  article,  published  in  the  March  number  of 
Machinery,  methods  were  described  for  making  patterns 
for  levers,  wrenches,  brackets  and  frames,  cranks  and 
eccentrics,  cams,  pillow-blocks  and  caps,  as  well  as  duplicate 
patterns  and  patterns  requiring  small  cores.  The  present 
article  will  deal  with  patterns  for  linings,  bushings,  and 
boxes;  steam  chests,  slide-valves,  valve  seats  and  stems; 
pistons;   cross-heads;   pipes;   air  chambers  and  engine  beds. 

Lining's,  Bushing's,  and  Boxes 

Linings,  bushings,  and  boxes  are  castings  that  are  fitted 
into  different  parts  of  a  machine  for  the  following  reasons: 
(1)  to  provide  for  easy  renewal  in  case  of  wear;  (2)  because 
they  possess  anti-friction  qualities  not  possessed  by  the  ma- 
terial of  which  the  machine  is  built;  (3)  because  they  are 
needed  for  taking  up  wear.  Linings  and  bushings  are  usually 
complete  cylinders  with  or  without  flanges,  and  patterns  for 
them  may  be  made  to  mold  on  end  or  by  parting,  the  method 
depending  largely  on  the  size.  If  short  in  proportion  to  the 
diameter,  they  can  safely  be  made  on  end,  but  if  long  and 
slender,  it  is  perhaps  better  to  part  them,  although  it  is  the 
practice  in  some  shops  always  to  mold  them  endwise  so  that 
any  length  can  be  made  from  one  pattern  by  "drawing  up." 
Of  course,  they  should  be  given  a  fair  amount  of  draft  for 
this  purpose.     Metal  patterns  which   leave  their   own  core 

are  often  used  for  large 

linings,  and  various 

lengths  are  made  by  the 

same  process. 
What   are    known   as 

removable    linings    are 

used   in   some   pumps 

and    other    cylinders. 

They  are  provided  with 

a  flange   for  bolting 

either  to  an  inside  fac- 
ing  in  the   end   of   the 

cylinder  or  to  the  flange 

on    the    outside,    the 

flange   coming   between 

the    cylinder    head    and 

flange.      In     the     latter 

case,    there    must   be 
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openings  through  the  lining  where  it  crosses  the  port  at  the 
flanged  end.  These  patterns  are  turned  to  the  size  of  the 
bore  at  this  point  (see  view  A,  Fig.  10)  and  the  connecting 
bars  or  grids  are  fitted  in  place,  those  that  under-cut  being 
loosely  skewered  in  place  for  "picking  in." 

Boxes  are  usually  made  in  two  pieces  and  are  used  to  line 
bearings;  they  may  be  plain  half  cylinders  with  or  without 
flanges,  or  they  may  be  of  cross-sections  such  as  shown  at 
B,  Fig.  10.  The  end  pieces  are  usually  turned  or  otherwise 
worked  out  first,  and  fastened  to  the  piece  that  forms 
the  central  portion,  the  working  of  the  half-round  openings 
being  left  until  last.  In  using  turned  ends,  a  little  more 
than  half  the  circle  is  required  on  account  of  the  draft  and 
this  makes  a  little  back  draft  which  may  be  disregarded  if 
it  is  small  and  the  amount  of  finish  is  slight;  but  if  the  ends 
are  of  good  size  they  may  be  turned  in  halves  and  pieces 
glued  to  the  joint  to  make  up  the  finish.  Half-round  boxes 
are  laid  out  on  both  ends  and  the  inside  is  roughed  out  and 
finished  before  the  outside;  or  if  a  good  band  saw  is  avail- 
able, they  may  be  cut  inside  and  out  close  to  the  line,  leav- 
ing very  little  hand  work  for  finishing. 

A  method  of  making  numbers  of  half-round  linings  for 
filling  in  branches  in  a  core-box  is  as  follows:  Plane  the  in- 
side with  a  core-box  plane  and  then  fasten  two  of  the  linings 
with  screws  to  a  mandrel  in  the  lathe  and  turn  the  outside. 

This  is  also  an  econom- 
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Fig.   10.     Patterns  for  Linings,   Bushings,    and   Boxes 


ical  way  of  making 
maple  boxes  for  wood 
pulleys.  A  large  box, 
however,  should  be 
built  up  on  two  or  three 
forms,  as  at  G,  Fig.  10, 
which  are  left  in  the 
pattern  to  hold  the 
shape  and  are  "stopped 
off"  in  the  foundry. 
The  forms  should  have 
plenty  of  draft  on  each 
side  to  mold  easily. 

Steam  Chests  and  Slide- 
valves 

Steam   chests   for  di- 
rect -  acting   pumps   are 
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designed  for  operating  what  are  known  as  "steam-thrown" 
valves;  there  are  many  styles  of  these  valves,  and  the  chests 
are  more  or  less  complicated,  corresponding  to  a  sort  of  small 
engine  that  actuates  the  valve.  The  chest  for  an  ordinary 
slide-valve  is  a  square  box  with  a  hub  on  one  end  for  a 
stuiling-box  for  the  valve  stem,  and  a  pad  on  the  other  end 
or  on  one  side  with  an  opening  for  the  entrance  of  the  steam 
pipe.  The  chest  is  constructed  usually  so  as  to  make  its 
own  core,  with  the  projecting  pieces  on  the  sides  or  ends 
skewered  for  "picking  in."  As  a  rule,  there  is  a  projecting 
flange  on  the  inside  at  the  top  and  bottom,  and  one  of  these 
must  be  loose  to  mold  in  a  three-part  flask.  One  of  these 
flanges  is  machined  for  fitting  the  projection  on  the  breast 
face,  and  also  to  provide  a  guide  for  the  valve.  Clearance 
should  be  cut  in  the  square  corners  for  the  planer  tool.  When 
there  are  openings  in  opposite  ends,  a  lug  is  sometimes  cast 
in  the  center  of  the  steam  opening  as  at  A,  Fig.  12,  so  that 
the  valve  stem  will  be  supported  at  both  ends;  this  lug  is 
placed  in  the  core-box  that  makes  the  opening.  The  holes 
for  the  studs  are  usually  cored  under  size  for  drilling  in  a 
jig.  To  avoid  drilling  a  number  of  deep  holes,  they  are 
chambered  so  that  the  drill  acts  on  only  about  %  inch  of  the 
metal  at  each  end,  as  shown  by  the  section  at  A. 

Slide-valves  or  "D-valves,"  as  they  are  sometimes  called, 
have  one  or  more  cavities  on  the  face.  The  pattern  B  is 
made  of  three  pieces,  the  cavity  being  worked  from  the  cen- 
tral piece,  and  the  two 

side  pieces  being  made 
thick  enough  to  form 
the  corner  fillets. 

Valve  Seats  and  Stems 

Pump  valve  seats 
should  be  made  of  hard 
wood,  turned  with  the 
grain  of  the  wood  run- 
ning parallel  with  the 
axis,  as  it  is  easier  to 
work  the  ribs  when 
made  in  this  way  and 
the  pattern  is  stronger 
and  not  likely  to  shrink 
unevenly.  The  spaces 
between  the  ribs  at  C, 
Fig.  12,  are  bored  away 
with  an  auger,  bit  and 
finished  with  a  chisel 
and  gouge  with  about 
1/64  inch  draft  on  each 
side.  The  outside  should 
be  tapered  ys  inch  per 
foot,  which  is  standard. 

A  valve  stem  D  screws  into  the  seat  and  holds  the  spring 
against  the  valve;  it  has  an  internal  hexagonal  recess  for  a 
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Tig.    11.     Piston   Patterns 

socket  wrench.    The  pattern  is  turned  up  to  the  top  of  the 
fillet,   flatwise   of   the   grain,    and   the   round    stem    is   made 

with  a  pin  to  fit  a  hole 
bored  in  the  pattern,  as 
indicated  by  the  dotted 
lines.  A  valve  cage  E 
is  used  to  confine  a  ball 
valve  to  its  seat.  The 
pattern  is  made  with 
the  recess  in  the  top  to 
leave  its  own  core.  A 
round  lifting  handle  ex- 
tends across  the  recess, 
and  this  is  notched  in 
at  each  side  to  make 
the  joining  fillets,  and 
is  parted  at  the  center 
to  draw  each  way  when 
the  cope  Is  lifted.  A 
single  dowel-pin  in  the 
center  keeps  the  pieces 
in  their  proper  relative 
positions.  This  pattern 
is  turned  to  a  templet 
inside  and  is  laid  out 
and  cut  away  to  form 
the  four  fingers  that 
encircle  the  ball. 
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(A)    Section   of   Steam-chest   Pattern.      (B)    Section   of    Slide-valve  Pattern. 
(C,  D,  and  E)  Pump  Valve  Seat,   Stem,   and  Cage 
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Tig.    13.      Cross-bead   Patterns 


Piston  Patterns 

Patterns  for  pistons  do  not  present  any  very  difficult 
molding  problems;  they  are  generally  built  of  segments,  and 
if  they  are  of  the  ribbed  type,  the  ribs  on  the  cope  side  are 
left  loose.  Cored  or  hollow  pistons  are  plain  cylinders  with 
a  central  core-print  for  the  piston-rod  hole  and  a  number 
of  prints  for  holes  to  support  the  interior  core,  as  shown  at 
A,  Fig.  11.  The  pattern  shown  has  segments  with  the  heads 
let  in,  and  is  furnished  with  a  cross-brace  extending  across 
the  grain  of  the  heads  to  provide  for  rapping  and  lifting. 
The  core-box,  in  this  instance,  was  a  full  turned  box  with 
the  interior  core  holes  cut  through  the  bottom  and  a  hub 
to  provide  metal  around  the  piston-rod.  These  pistons 
often  have  ribs  or  partitions  that  divide  them  into  equal 
spaces  with  an  opening  through  each  connecting  rib.  In 
such  a  case  the  core-box  is  usually  a  part  one,  as  illustrated 
at  B.  with  a  half  rib  in  each  side  which  parts  through  the 
center  of  the  rib  opening  as  shown  by  the  sectional  view  C. 

A  trunk  piston  F  may  be  parted  or  made  to  mold  on  end; 
on  account  of  the  projecting  bosses  it  has  to  be  cored,  and 
the  box  may  be  either  a  half  or  a  whole  one.     The  half-box 
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Tig.    14.     Pipe   Patterns 

D  has  a  cross-rib  at  the  joint  and  two  loose  bosses.  The 
bosses  are  connected  with  a  half-round  print  which  makes 
the  opening  through  which  the  round  core  is  pushed  to  form 
the  hole  in  the  bosses.  A  batten  doweled  across  the  face 
of  the  box  with  the  loose  pieces  fastened  to  it  is  used  to 
locate  these  pieces.  Plunger  E  is  a  long  piston  which  is 
parted  in  the  center.  Some  types  of  plungers  are  plain 
hollow  cylinders  with  a  small  opening  in  each  end,  cham- 
bered inside  to  reduce  the  thickness  of  the  metal.  When 
they  are  of  this  form,  the  pattern  should  be  made  to  mold 
on  end,  and  it  should  be  about  two  inches  too  long  in  order 
to  provide  a  riser  to  catch  the  dirt  that  always  rises  to  the 
top  of  the  mold,  as  it  is  necessary  that  a  plunger  be  of 
sound  metal  throughout. 

Cross-head  Patterns 

The  two  cross-head  patterns  shown  in  Fig.  13  will  serve 
as  illustrations  of  the  principal  types.  The  style  shown  at 
A  is  used  on  some  pumping  engines;  it  rests  in  a  horizontal 
position  on  the  guides  and  is  not  adjustable  for  wear.  The 
pattern  is  made  as  illustrated,  unless  it  is  very  large,  in  which 
case  the  sides  and  cross-piece  are  framed.  This  pattern  is 
parted,  and  the  wrist-pin,  bosses,  and  connecting- 
rod  end  are  turned  and  fitted  to  the  pattern;  the 
two  raised  strips  on  each  side  are  also  applied.  In 
fitting  the  wrist-pin,  the  bosses  are  put  in  place 
and  a  socket  is  cut  in  each  side  to  take  the  pin, 
which  is  turned  long  for  this  purpose.  To  lighten 
the  casting,  rectangular  openings  are  sometimes 
cored  through  the  sides  from  end  to  end,  and  this 
requires  core-prints  and  a  core-box.  When  designed 
to  be  cast  in  steel,  all  the  corners,  even  those  that 
are  to  be  machined  square,  should  be  filleted,  as 
it  is  impossible  to  make  square  corners  on  steel 
castings. 

A  cored  cross-head  B  is  made  by  building  the 
side  thickness  on  a  block  large  enough  to  make 
the  body  of  the  cross-head  extend  up  to  the  line 
where  the  turned  piston-rod,  hub  is  fastened  on. 
Another  method  is  to  plane  a  block  the  full  thick- 
ness, and  then  shape  or  cut  it  down  to  form  the 
print  at  the  end.  This  block  must  be  parted  and 
doweled  together.  The  side-prints,  bosses,  and 
core-prints  on  each  side  are  made  separately  and 
applied.     A  half  core-box  is  required  to  make  the 


insldo  with  bosses  around  the  wrist-pin  holes,  as 
well  u  these  holes  and  the  hole  through  the  piston- 
rod  hub.  Separate  cores  are  sometimes  used  for 
the  wrist-pin  holes,  as  it  is  easier  to  set  the  main 
core  when  these  are  separate,  and  the  hole  is  sure 
to  come  in  the  center  of  the  hub.  This  cross-head 
has  shoes  fastened  on  each  side  for  use  in  a  bored 
slide,  but  the  sides  themselves  are  sometimes 
curved  to  fit  the  guide,  in  which  case  the  cross- 
head  will  be  open  at  one  end  or  perhaps  the  core 
will  cut  through  at  the  piston-rod  hub  end  and 
core-prints  will  be  required  to  support  it. 

Pipe  Patterns 

Pipe  patterns  are  usually  turned  in  sections  and 
fitted  together  to  form  the  different  combinations 
of  curved  and  straight  parts,  but  many  pipes  are 
of  such  form  that  they  can  only  be  partly  turned 
or  must  be  worked  to  form  entirely  by  hand. 
When  a  single  bend  of  any  size  is  required,  it  is 
more  economical  to  work  it  by  hand  to  a  templet, 
first  reducing  the  bend  to  octagonal  form.  The 
sections  of  built-up  pipes  are  fastened  together  by 
inserting  screws  through  the  heads,  but  smaller 
pieces  made  of  solid  stock  will  have  to  be  fastened 
by  screws  driven  at  an  angle,  at  the  joint.  It  is 
not  the  usual  practice  to  glue  the  sections  to- 
gether, as  they  are  used  for  making  any  needed 
combinations.  In  some  shops  they  are  connected  by  pieces  let 
into  the  joint  as  at  A  and  B,  Fig.  14;  these  pieces  are,  as  far  as 
possible,  of  standard  sizes  and  interchangeable.  Pipe  flanges 
are  usually  made  of  standard  size  so  that  they  can  be  used 
with  standard  fittings  if  it  is  desired  to  do  so.  This  is 
also  the  case  with  air-chamber  flanges  and  other  flanges  and 
pads  designed  for  pipe  connections.  If  flanges  to  fit  the  ends 
of  bends  are  turned  on  the  prints,  as  at  C,  this  will  save 
fitting  the  prints  and  insure  centering,  but  if  the  flanges 
are  large,  they  will  have  to  be  turned  on  a  faceplate  and 
the  prints  will  probably  be  turned  with  the  grain  the  oppo- 
site way.  Large  prints  having  a  good  bearing  surface  are 
easy  to  fasten  by  screwing  through  the  face  side.  A  small 
steam  pipe  with  a  bend  at  each  end  that  is  to  be  worked 
from  the  solid  has  the  straight  part  turned  as  at  D,  and  the 
bends  cut  as  indicated  by  the  dotted  lines.  Another  example 
of  a  part-turned  pattern  is  a  governor  elbow  E;  the  straight 
section  is  turned  and  the  rest  worked  by  hand.  This  is  also 
a  good  illustration  of  a  parted  pattern  where  th'e  pattern  and 
molder's  parting  will  not  coincide.  A  full  core-box  is  used 
for  this  kind  of  pipe,  and  one  half  must  be  thick  enough  to 
make  the  hole  where  the  core  turns  at  a  vertical  right  angle. 
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Fig.    15.     Air-chamber  Pattern  and   Oore-box   Construction 
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This  hole  should  be  given  plenty  of  draft  and  the 
core-print  made  to  suit. 

Flanged  branches  at  an  angle  to  the  axis  of  the 
pipe  will  have  to  be  made  loose,  and  the  flanges 
also  will  be  made  loose,  unless  they  form  a  right 
angle,  when  the  branch  may  be  fast  and  the  flange 
loose;  these  are  molded  with  a  covering  core  as 
previously  explained.  In  making  the  different 
sections  of  pipe,  great  accuracy  is  required  if  the 
pieces  are  to  be  assembled  with  the  minimum 
amount  of  fitting. 

Air-chamber  Patterns 
Small  air  chambers  are  turned  from  solid  pieces 
and  have  a  long  core-print  to  help  hold  the  core, 
as  there  is  usually  no  opening  at  the  top.  It  is 
not  possible,  in  most  cases,  to  balance  the  core, 
and  the  molder  usually  has  to  use  chaplets  to 
support  the  core  and  secure  a  uniform  thickness 
of  metal.  The  turning  is  done  to  a  templet,  and 
the  spur  center  should  be  set  in  the  large  end,  on 
which  a  straight  boss  is  turned  for  one  end  of  the  templet 
to  rest  on.  The  other  end  has  a  bearing  on  the  print,  which 
is  first  turned  to  size.  Owing  to  the  large  differences  in  diam- 
eters, which  tend  to  cause  the  joint  to  open  as  the  stock  is 
turned  away,  an  extra  screw  should  be  placed  in  the  center 
to  hold  the  pieces  together. 

If  the  pattern  is  large,  both  the  pattern  and  core-box  will 
have  to  be  built  either  by  the  stepped  or  stave  methods  or 
by  a  combination  of  these  methods,  as  shown  at  B  and  G, 
Fig.  15.  If  the  core-box  is  small,  the  stock  may  be  jointed 
through  the  center  and  the  circular  part  turned  as  at  A. 
This  will  permit  laying  the  rest  of  the  box  out  on  the  joint 
as  well  as  on  the  face,  which  is  very  helpful  when  gouging 
it  out,  as  there  are  two  sets  of  lines  to  work  to.  Large 
air-chamber  patterns  are  constructed  with  a  view  to  possible 
alterations,  and  are  fastened  with  screws  but  without  glue. 
A  plan  of  the  joint  of  a  pattern  constructed  in  this  way  is 
shown  at  B.  The  same  plan  is  followed  in  constructing  the 
core-box  G.  This  core-box  is  built  on  a  bottom  board,  and 
the  feature  of  its  construction  is  the  means  employed  to 
make  the  core  right  and  left  by  means  of  right-  and  left-hand 
elbows  e  that  can  be  changed  at  will.  The  ends  of  this  box 
may  be  turned,  but  if  it  is  quite  large  it  will  be  found  more 
economical  of  both  time  and  lumber  to  build  it  up  and  work 
out  the  form  by  hand. 

Engine  Beds  • 

The  lighter  types  of  engine  beds  are  usually  made  to  leave 
their  own  cores,  with  the  exception  of  the  pillow-blocks 
which  are  lightened  by  cores  located  by  prints  placed  on  the 
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Fig.   16.     End  of  Pattern  for  Engine  Bed 


Fig:.   17.      Details  of   Engine-bed  Pattern   Work 

under  side.  These  bed  patterns  have  particularly  interesting 
constructional  features.  The  end  rib  is  sometimes  dovetailed 
and  the  intermediate  cross-ribs  dadoed  into  the  sides  and 
screwed  from  the  outside.  The  spaces  between  the  ribs  are 
rammed  up  on  iron  plates  and  lifted  out  to  draw  the  pattern 
and  free  the  loose  projecting  pieces  on  the  sides.  This  Is 
also  the  way  lathe  and  planer  beds  are  molded.  A  cored  bed 
should  be  boxed  on  good  stout  pieces,  as  indicated  in  Fig. 
16;  or,  if  large  enough  to  warrant  it,  on  framed  partitions 
fastened  at  the  corners  with  half-lapped  joints,  glued  and 
screwed  as  shown  at  C,  Fig.  17.  This  system  of  framing 
should  be  carried  out  at  the  pillow-block  end  where  the 
tendency  is  to  ram  the  pattern  either  in  or  out  unless  the 
framing  is  very  stiff.  By  making  the  framing  of  fairly 
heavy  stock  and  putting  the  cross-pieces  quite  close  together, 
much  lighter  material  can  be  used  for  the  sides. 

The  cross-head  slides  are  made  separate,  with  a  core-print 
on  the  face  where  the  core  cuts  through,  and  the  projecting 
side  pieces  are  skewered  for  "picking  in."  The  half  bosses 
on  the  pillow-blocks  are  loose,  as  is  also  the  core-print  on 
the  face,  which  is  cut  in  three  pieces  so  that  the  under- 
cutting portions  may  be  drawn  in  when  the  central  section 
is  taken  away.  The  central  piece  should  be  wider  than  the 
other  two,  as  shown  at  A.  This  is  also  the  case  With  the  core, 
which  is  made  in  a  skeleton  box  B  and  is  cut  into  three 
sections  by  pieces  of  sheet  iron  fitted  into  the  box.  This  box 
has*  loose  pieces  on  each  side  to  form  the  ledges  or  projections 
for  holding  the  babbitt;  the  projections  on  the  ends  are 
formed  by  a  strickle.  A  single  core-box  of  the  same  length 
as  the  longest  section  between  the  ribs,  plus  the  thickness 
of  the  thickest  rib,  is  used  to  make  all  of  the  principal 
cores.  One  end  of  this  box  is  square  and  the  other  corres- 
ponds to  the  taper  of  the  end  of  the  bed.  It  is  a  good  plan 
to  lay  out  the  length  of  the  cores  on  a  rod  for  the  guidance 
of  the  core-maker,  numbering  them  1,  2,  3,  4,  etc.,  beginning 
at  the  pillow-block  end.  Each  section  will  probably  have 
one  rib,  and  these  are  usually  cut  away  to  clear  the  cylinder 
flanges  and  other  projections  that  come  below  the  top  of  the 
bed.  Where  the  rib  is  cut  away  it  will  have  to  be  backed 
up  by  a  blank  rib  to  make  the  end  of  the  core,  as  shown  in 
Fig.  18.  At  the  rear  end  there  is  usually  an  internal  flange 
that  must  be  placed  in  the  box  by  screwing  to  the  end.  In 
locating  the  ribs  to  make  the  different  lengths  of  core,  they 
are  not  fastened,  but  bear  against  distance  pieces  placed 
loosely  in  the  box  that  hold  them  in  the  right  places.  Fig. 
18  shows  the  box  set  to  make  a  length  of  core  from  the  rear 
end  to  the  next  rib. 

For  the  pillow-block  end,  a  frame  is  constructed  to  fit 
inside  the  core-box  so  that  a  suitable  thickness  of  metal 
will  be  formed  around  the  sides  and  under  the  sloping  floor 
between  the  pillow-blocks.  Pieces  are  fastened  to  the  sides 
of  the  box  with  battens  and  the  top  of  the  core  is  strickled. 
The  inside  of  the  cross-head  slide  is  made  in  a  separate  box, 
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Fig.    18.      Otlior    Details    ot    Engine-bod    Pattern    Construction 

which  is  the  full  length  of  the  slide  with  a  loose  rib  in  each 
end  cut  to  form  a  semicircle  at  the  top  to  clear  the  key 
wedges  in  the  connecting-rod.  The  bolt  holes  in  the  side  lugs 
should  always  be  cored,  and  the  centers  should  be  located 
quite  accurately,  as  it  is  customary  to  send  plans  to  cus- 
tomers for  building  foundations  and  locating  foundation 
bolts.  Owing  to  the  taper  on  the  sides  of  the  bed  and  slide, 
there  is  no  necessity  of  making  the  core-box  part.  The  slide 
should  have  an  extra  allowance  for  finishing  to  insure  its 
machining  centrally  with  the  pillow-blocks.  Certain  types 
of  narrow  baseplates  with  pockets  in  the  under  side  that  do 
not  open  through  are  made  as  though  to  leave  their  own 
core,  but  a  core-box  is  made  to  form  cores  that  fit  into  these 
pockets,  and  they  are  fastened  to  bars  in  the  cope  for 
lifting  away. 

*  *     * 

BUREAU  OF  STANDARDS  INVESTIGATES  APPLI- 
CATIONS OF  ELECTROPLATING 

Electroplating  is  an  art  which  has  been  developed  during 
the  last  fifty  years  with  only  occasional  application  of  scien- 
tific principles.  Of  recent  years,  however,  there  has  been  a 
considerable  demand  from  electroplaters  and  manufacturers 
for  more  exact  data  relating  to  this  industry.  This  demand 
for  information  has  been  emphasized  during  the  war  by  the 
numerous  problems  which  have  arisen  in  connection  with 
the  plating  of  military  supplies.  For  instance,  zinc  plating 
has  furnished  an  excellent  and  probably  the  best  protection 
against  the  corrosion  of  steel  parts,  such  as  airplane  and 
seaplane  fittings.  Black  nickel  plating  was  extensively  used 
for  producing  what  is  commonly  known  as  government  bronze 
finish  upon  brass  hardware  and  saddlery  equipment.  Lead 
plating  was  valuable  in  the  lining  of  gas  shells  and  for 
bringing  shells  which   were  under  weight   up   to   standard. 

In  connection  with  these  problems  a  number  of  investiga- 
tions were  conducted  at  the  Bureau  of  Standards,  whose 
experts  made  frequent  visits  to  munition  plants  to  advise 
upon  the  best  methods  of  securing  the  desired  results.  Ap- 
propriations have  been  requested  by  the  Department  of  Com- 
merce to  permit  a  more  exhaustive  study  of  the  plating 
problems  and  their  application  to  various  manufacturing  in- 
dustries. Pending  the  appropriation  of  funds  adequate  to 
conduct  extensive  investigations  on  electroplating,  arrange- 
ments have  been  made  by  the  Bureau  of  Standards  to  secure, 
by  inquiries  addressed  to  platers,  reliable  information  re- 
garding the  kinds  and  methods  of  plating  now  in  commer- 
cial use. 

*  *     * 

The  exact  nature  and  extent  of  German  foreign  trade  be- 
fore the  war  is  shown  in  a  statistical  report  published  by 
the  Bureau  of  Foreign  and  Domestic  Commerce.  Tables  in- 
cluded in  this  report  are  designed  for  easy  reference  so  that 
the  goods  ordinarily  in  demand  before  the  war  in  various 
markets  can  be  conveniently  ascertained".  These  reports  are 
issued  under  the  title,  "Statistics  of  German  Trade  1909- 
1913,  Miscellaneous  Series  No.  75." 


SENATOR  SMOOT  ON  THE  INEQUITIES 

OF  THE  MAGAZINE  POSTAL  RATES 
The  following  opinion,  bj   Senator  Reed  Smoot,  relating 

to  the  present  postal  rales  on  magazines  and  periodicals, 
will  prove  of  interest.  This  statement  was  made  in  a  speech 
in',  the  door  of  the  Senate  in  discussing  the  revenue  bill, 
which  Includes  a  provision  for  charging  different  rates  of 
postage  for  sending  magazines  and  periodicals  to  different 
parts  of  the  country,  this  method  being  known  as  the  "zone 
system." 

"There  is  not  a  Senator,"  said  he,  "who  does  not  know 
that  you  can  handle  a  ton  of  second-class  matter  for  less 
than  you  can  handle  a  ton  of  first  class  matter,  not  only  in 
the  cost  of  transportation  over  the  railroad  lines,  but  in  the 
distribution  of  it.  If  we  are  to  raise  the  rates,  let  them  be 
raised,  but,  for  Heaven's  sake,  do  not  chop  this  country  up 
into  zones.  No  other  civilized  country  does  it.  I  feel  mor- 
tified as  a  citizen  of  the  United  States  when  I  am  told  that 
from  my  own  state  a  magazine  can  be  sent  to  the  farthest 
end  of  India  for  less  money  than  it  can  be  sent  from  my 
state  to  an  adjoining  state.     You  cannot  defend  that. 

"As  I  said,  if  there  is  to  be  an  increase,  let  the  rate  be 
increased  and  let  the  policy  of  all  other  civilized  countries 
and  that  which  our  country  has  followed  up  until  July  1, 
1918,  be  pursued,  that  the  information  carried  through  the 
public  press  shall  be  carried  to  all  parts  of  the  country  and 
to  all  citizens  thereof  at  the  same  rate." 

The  second-class  postal  rate  question  will  be  brought  up 
again  in  Congress.  All  readers  of  a  mechanical  journal  like 
Machinery  recognize  the  educational  value  of  a  journal  of 
this  kind,  and  should  write  to  the  senators  from  their  state 
and  to  the  congressman  from  their  district,  calling  their  at- 
tention to  the  injustice  of  the  zone  system  and  to  the  high 
rates  that  are  charged  under  this  system.  In  some  cases, 
the  zone  postal  rate  for  a  copy  of  Machinery  is  higher  than 
the  subscription  price.  It  is  evident  that  a  law  that  author- 
izes the  zone  system,  which  divides  the  country  into  sec- 
tions, and  rates  that  are  so  abnormally  high,  ought  to  be 
repealed.  It  is  reasonable  to  pay  for  every  service  what  it 
costs,  but  no  business,  and  least  of  all  one  that  is  educa- 
tional in  its  nature,  should  be  required  to  pay  a  tax  far  in 
excess  of  the  actual  cost  of  the  service  rendered  to  it  by  the 
post  office.  Eventually,  of  course,  this  added  increase  in  the 
postage  must  be  paid  by  the  subscriber.  "Why  the  subscriber 
of  a  mechanical  journal  should  be  fined  because  he  has  a 
desire  to  increase  his  knowledge  of  his  trade  is  difficult  to 
understand.  Write  to  your  senators  and  to  your  congress- 
man and  protest  against  this  tax  on  the  spreading  of  mech- 
anical knowledge. 

LEAGUE  ISLAND  NAVY  YARD  EMPLOYMENT 
DEPARTMENT 

The  Philadelphia  Navy  Yard  on  League  Island  comprises 
approximately  a  thousand  acres,  of  which  over  forty-one 
acres  are  covered  by  the  enlarged  naval  aircraft  factory. 
Commander  F.  G.  Colburn,  manager  of  the  naval  aircraft 
factory  at  the  Navy  Yard,  in  a  paper  presented  at  the,  an- 
nual meeting  of  the  Society  of  Automotive  Engineers,  dis- 
cusses some  Navy  Yard  employment  methods.  The  respon- 
sibility for  securing,  developing  and  retaining  a  satisfactory 
personnel,  outside  the  executive  staff,  was  placed  under  the 
direction  of  an  employment  superintendent,  one  of  the  five 
main  department  heads  who  report  to  the  manager.  The 
specific  functions  assigned  to  the  employment  department 
originally  included  employment  and  training,  but  later,  re- 
sponsibility for  a  certain  amount  of  factory  follow-up  and 
for  all  welfare  work  of  the  factory  was  added. 

The  theory  that  every  employe  had  the  right  of  appeal  to 
the  manager  was  followed.  It  was  considered  desirable  to  have 
a  department,  not  responsible  for  production,  which  might 
consider  both  sides  of  each  dispute  and  render  an  impartial 
decision.  This  responsibility  was  placed  in  the  employment 
department,  where  grievances  and  charges  of  unfair  treat- 
ment were  regularly  considered.  The  employment  depart- 
ment also  passed  finally  on  nearly  all  rate  changes  and 
transfers  and  on  all  discharges. 
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Continuous  Thread  Milling  Machine 
of  Unusual  Design 


BY  EDWARD  K.   HAMMOND 


ONE  of  the  well-known  ordnance  manufacturing  com- 
panies was  recently  in  need  of  a  number  of  screws 
6  inches  in  diameter  by  90  feet  in  length,  with  triple 
threads  of  4-inch  lead.  It  will  be  apparent  to  any  expe- 
rienced machinist  that  the  cutting  of  such  screws  presented 
quite  an  unusual  problem,  and  the  company  in  question 
called  for  bids  on  a  special  machine  which  would  enable  this 
operation  to  be  performed  in  an  expeditious  manner.  A. 
Morris  Thomson,  of  the  T.  C.  M.  Mfg.  Co.,  Hunterdon  and 
First  Sts.,  Harrison,  N.  J.,  worked  out  the  design  of  a  ma- 
chine for  handling  this  work,  which  is  so  unusual  in  many 
of  its  features  that  a  brief  description  will  undoubtedly 
prove  of  interest  to  machine  tool  designers.  In  addition  to 
providing  for  simultaneously  rough-  and  finish-milling  the 
triple  threads  on  these  large  screws,  the  machine  is  fur- 
nished with  means  for  turning  the  bar  down  to  the  required 
diameter,  ready  to  start  the  thread  milling  operation,  which 
gives  the  advantage  of  bringing  the  axial  center  of  the  bar 
into  accurate  alignment  with  the  milled  threads. 

All  of  the  work  is  done  at  a  single  setting,  so  that  no  time 
is  lost  in  transferring  the  bar  from  one  machine  to  another 
and  in  setting  up  several  machines.  This  continuous  process 
avoids  trouble  experienced  with  a  machine  of  the  full  length 
required  by  the  work,  through  overcoming  the  necessity  of 
adjusting  the  position  of  the  tail-center  to  compensate  for 
expansion  of  the  work  due  to  the  heating  action  of  the  thread 
milling  cutters.  Also,  a  great  economy  in  the  amount  of 
floor  space  occupied  by  the  machine  is  naturally  effected 
through  the  substitution  of  an  equipment  of  this  character 
in  place  of  a  machine  having  a  capacity  to  hold  the  bar  be- 
tween centers,  although  it  will  be  apparent  that  clearance 
space  must  be  provided  for  the  bar  during  the  time  that  the 
machine  is  actually  in  operation. 

Front,  plan,  and  end  views  of  this  machine  are  shown  in 
Fig.  1,  and  by  referring  to  these  in  connection  with  the  fol- 


lowing description,  the  way  in  which  the  machine  operates 
will  be  readily  understood.  At  .1  is  shown  the  bar  of 
which  is  to  be  turned  and  threaded  in  the  machine.  This 
'oar  is  carried  by  roller  supports  H  so  that  it  may  be  readily 
fed  through  the  machine.  In  starting  the  operation,  bar  A 
is  pushed  through  chuck  0  until  it  is  engaged  by  a  rotarj 
cutter-head  L>,  after  which  chuck  C  is  tightened.  Cutters  1 
in  the  rotary  cutter-head  are  furnished  with  adjustment,  so 
that  they  may  be  set  to  mill  the  bar  down  to  exactly  the 
required  diameter.  After  passing  through  the  cutter-head, 
the  turned  portion  of  bar  A  is  supported  by  a  steadyrest  0 
before  entering  chuck  H  which  is  provided  with  serrated 
rollers  that  grip  the  work  in  a  way  which  effectually  pre- 
vents it  from  turning  in  the  chuck,  although  these  rollers 
offer  no  resistance  to  the  uniform  feeding  of  the  work 
through  chuck  H. 

After  the  bar  has  passed  through  the  chuck,  the  turned 
end  is  next  fed  between  three  thread  milling  cutters  J  that 
take  a  roughing  cut,  after  which  it  passes  on  between  three 
similar  cutters  K  which  perform  the  finish  thread  milling 
operation.  Only  two  cutters  J  and  two  cutters  K  are  shown 
in  the  Illustration,  although  three  cutters  are  actually  pro- 
vided for  milling  a  triple-threaded  screw.  After  the  work 
has  progressed  sufficiently,  the  threaded  section  at  this  end 
may  be  engaged  by  two  accurate  half-nuts  /..  which  are  held 
in  a  fixed  bracket  on  the  machine,  their  function  being  to 
control  the  lead  of  the  thread  milled  in  the  work  from  the 
time  that  the  half-nuts  engage  the  thread.  It  will  be  evident 
from  the  preceding  description  that  up  to  the  present  time, 
the  operation  of  this  machine  has  required  a  combined  ro- 
tary and  lateral  feed  motion  for  the  work,  and  both  of  these 
movements  are  furnished  by  chuck  0  until  such  time  as  the 
threaded  end  of  the  work  is  engaged  by  the  half-nuts  /,.  It 
will,  of  course,  be  apparent  that  rotation  of  chink  r  [e 
provided  by  a  worm  drive  O.  while  lateral  feed  motion  of 
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Fig.   1.     Front,  Plan,  and  End  Views  of  Special  Machine  designed  for  Use   in   turning   and   threading   Bars   of   Large   Diameter   and 

Indeterminate  Length 
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(in-  ohuok  la  provided   by  .1  lead-screw   D  which   traverses 
the  oarrlagc  on  whloh  ohuck  0  la  mounted.    . 

When  the  wort  I  bj   hair  mils  /,,  the  aexl  step 

is  to  release  chuck  0,  because  from  this  time  on  the  lateral 
teed  movemenl  and  consequent  lead  of  the  thread  milled  In 
tin-  work  is  controlled  bj  the  half-nuts,  while  rotary  move 
men!  of  the  work  is  controlled  by  chuck  //  and  the  serrated 
roiu-rs  provided  In  thin  chuck,  obviously,  chuok  //  plays 
little  pari  in  tin-  operation  of  the  machine  until  chuck  c  la 
released.  Alter  passing  through  half-nuts  L,  the  work  runs 
over  roller  supports  .1/  which  art-  provided  tor  that  purpose, 
with  a  machine  of  tins  typo  it  is  entirely  feasible  to  mill 
threads  In  work  of  any  diameter  or  length;  and  single-, 
double-,  triple-  or  quadruple  threaded  screws  of  any  required 
pitch  could  be  cut  by  providing  a  suitable  arrangement  of 
roughing  and  finishing  cutters  J  and  K  and  half-nuts  L  of 
the  required  pitch.  It  will  be  seen  from  Fig.  2  that  suitable 
adjustment  is  provided,  both  laterally  and  vertically,  to  bring 
cutters  J  and  K  into  position  for  cutting  screws  of  various 
diameters  and  threads  of  any  pitch;  it  is  also  necessary  to 
make  an  angular  setting  of  the  cutters  corresponding  to  the 
helix  angle  of  the  threads. 

Any  usual  form  of  chuck  may  be  used  at  G.  This  chuck 
is  carried  on  a  large  hollow  spindle  at  the  rear  end  of  whicn 
there  is  a  worm-gear  0  that  is  slowly  driven  by  a  worm  on 
the  cross-shaft  Q,  which  meshes  with  the  worm  on  shaft  R. 
The  base  of  the  chuck  is  mounted  on  a  slide  on  the  ways 
of  the  machine  bed,  and  is  provided  at  one  side  with  a  split 
nut  T  which  may  be  engaged  or  disengaged  from  feed-screw 
U  that  is  driven  from  shaft  R  through  a  train  of  interme- 
diate gears  indicated  by  dotted  lines  at  the  right-hand  end 
of  the  machine  in  the  plan  view.  This  gearing  is  designed 
to  give  comparatively  slow  rotation  and  a  comparatively 
fast  rate  of  feed  to  the  work.  The  details  will,  of  course, 
be  governed  by  the  character  of  the  thread  cutting  operation 
which  is  to  be  performed.  Cutter-head  D  is  driven  by  means 
of  a  worm-gear  V  which  receives  power  from  worm  W  on  a 
cross-shaft  X  that  is  driven  by  bevel  gears  from  shaft  R. 
This  gearing  is  designed  to  give  a  comparatively  fast  speed 
of  rotation  and  to  take  a  comparatively  fine  turning  cut. 
Steadyrest  G  has  jaws  that  form  a  bearing  through  which 
the  work  can  pass  with  a  free  longitudinal  and  rotary  move- 
ment. This  steadyrest  is  of  the  usual  form  arranged  with 
the  customary  adjustment  of  the  jaws  in  order  that  their 
fit  on  the  work  may  be  regulated. 

Chuck  H  is  mounted  on  bearing  blocks  a  and   b,  carried 


*      p    § 


Fig.   2.     Method   of   driving   Cutters   and   Adjustments  provided    for    setting    Cutters    to   meet 
Requirements  of  Work 


on   the   bed   oi   the   marhiiic      This  chuck    is   furnished    with   a 

worm-gear  o  which  meshes  with  a  worm  carried  on  cross- 
shafl  '/  to  provide  for  driving  the  chuck  at  the  same  speed 
as  the  preliminary  feed-chuck  <'.  it  is  Important  to  note, 
however(  thai  ohuck  //  is  secured  against  longitudinal  move* 
mini  ami  is  especially  designed  to  permit  the  work  to  move 
freely  through  it.  The  best  idea  ot  this  mechanism  will  be 
obtained  from  Fig.  '■'>,  where  it  will  be  seen  that  the  chuck 

is  divided  transversely  with  a  space  lielwen  the  two  parts 
which  are  held  together  by  bolls  <■.  In  this  space  there  are 
located  sharp-edged  rollers  /  which  grip  work  A  and  causi 
it  to  rotate  with  the  chuck  without  slippage.  It  will  be  seen 
that  rollers  /  are  mounted  on  studs  g  which  are  carried  in 
bearing  blocks  h,  arranged  to  slide  radially  In  the  chuck 
easing.  Each  block  h  carries  a  nut  j  which  is  engaged  by  a 
screw  k,  the  outer  end  of  which  is  squared  to  provide  for 
turning  It  as  required  to  obtain  the  necessary  adjustment 
of  the  chuck  jaws.  Each  screw  k  carries  a  pinion  m  which 
engages  a  common  annular  gear  n  so  that  by  turning  one 
of  the  screws  I  an  identical  movement  is  imparted  to  all  of 
the  other  screws  and  to  the  rollers  /  which  engage  the  work. 
In  this  way,  the  radial  position  of  all  the  rollers  is  main- 
tained constant. 

In  operation,  the  thread  milling  cutters  are  set  at  a  slight 
angle  to  correspond  with  the  helix  angles  of  the  threads  to 
be  milled.  In  Fig.  1,  however;  the  cutters  are  shown  at  right 
angles  to  the  axis  of  the  work  in  order  to  simplify  the  il- 
lustration. For  cutting  a  single  thread,  these  cutters  are 
located  one  ahead  of  the  other,  but  for  milling  a  triple 
thread,  as  illustrated,  the  centers  of  the  cutters  are  in  the 
same  plane,  with  each  cutter  set  at  the  required  angle  to 
the  work.  In  order  to  adapt  the  machine  for  the  necessary 
variations  in  the  work,  the  cutters  are  made  adjustable,  as 
previously  stated,  in  a  radial  direction,  to  provide  for  dif- 
ferent diameters  and  various  depths  of  cut;  in  an  angular 
direction,  to  provide  for  different  helix  angles  of  the  threads; 
and  longitudinally,  to  provide  for  threads  of  different  pitch. 
There  are  three  rough-milling  cutters  J  which  are  uni- 
formly spaced  at  angles  of  120  degrees  around  the  work. 
The  method  of  mounting  the  cutters  to  permit  the  desired 
adjustments  is  clearly  shown  in  Figs.  1  and  2,  where  it  will 
be  seen  that  a  triangular  frame  o  is  secured  to  the  base  of 
the  machine  and  that  the  cutters  are  mounted  in  carriages 
which  can  be  moved  in  radial  grooves  in  this  frame.  Car- 
riage p,  Fig.  2,  is  adjustable  on  a  dovetailed  guide  on  frame 
o  to  provide  radial  adjustment  of  the  cutters.     Attached  to 

the  carriage  is  a  nut  q  through 
which  passes  screw  r,  the  head 
of  which  is  squared  so  that  it 
may  be  turned  to  adjust  the  car- 
riage and  cutter  to  the  required 
radial  position  for  the  diameter 
of  the  work.  Carriage  p  has  a 
longitudinal  guiding  rib  on  its 
upper  surface,  on  which  there 
slides  a  second  carriage  s  pro- 
vided with  a  nut  t  and  screw  u 
which  can  be  turned  by  its 
squared  end  to  adjust  the  longi- 
tudinal position  of  carriage  s 
and  of  the  cutter  for  the  pitch 
of  the  thread.  Bearing  block  v 
through  which  the  cutter-spindle 
passes  is  carried  by  a  central 
pivot  w  set  in  the  longitudinal 
carriage  s.  This  bearing  block 
has  an  annular  groove  at  its 
rear  end,  in  which  there  slides 
a  bolt  y  that  provides  for  clamp- 
ing the  carriage  and  the  cutter 
in  any  angular  position  required 
by  the  helix  angle  of  the  thread. 
Provision  is  made  for  driving 
each   cutter-spindle  z  by   means 
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of  a  shaft  with  universal  joints,  which 
afford  a  certain  amount  of  longitudinal 
play  to  the  spindle  and  permit  of  mak- 
ing the  necessary  adjustments  of  the  cut- 
ter. It  will  be  seen  in  Fig.  1  that  the  op- 
posite end  of  this  jointed  shaft  is  con- 
nected to  the  hub  of  the  gear  mounted 
on  bearing  block  F.  Two  of  these  gears 
are  driven  by  pinions  on  shaft  A,  at  one 
side  of  the  machine,  and  the  third  gear 
is  driven  at  the  same  speed  as  the  other 
two  by  means  of  an  intermediate  pinion 
B,  on  a  shaft  at  the  other  side  of  the 
machine.  In  operating  a  machine  of  this 
type,  it  is  desirable  to  have  chuck  H  drive 
the  work  from  a  point  as  near  the  mill- 
ing cutters  as  possible.  To  provide  for 
obtaining  this  condition,  the  universal 
jointed  shafts  that  drive  the  cutters  di-  Tie-  3-  sPecial  Ch 
verge  from  the  rear  ends  of  the  cutter-spindles  to  gears  C, 
located  behind  chuck  11.  The  forward  end  of  this  chuck  is 
also  tapered  to  provide  for  bringing  it  even  closer  to  the 
cutters  than  would  otherwise  be  possible.  The  main  driving 
shaft  of  the  machine  Ax  receives  power  from  a  belt  running 
over  cone  pulley  Dx.  All  mechanisms  on  the  machine  obtain 
their  motion  from  this  shaft. 

Located  between  the  roughing  cutters  J  and  the  finishing 
cutters  K  there  is  a  second  steadyrest  Elt  similar  in  de- 
sign to  the  one  shown  at  G.  This  steadyrest  is  mounted 
on  the  bed  of  the*  machine,  and  its  jaws  are  adjusted  by 
a  screw  operated  by  the  ball-crank  shown  in  the  illustra- 
tion. The  finishing  cutters  K  are  mounted  in  bearing  blocks 
carried  on  a  frame  fixed  to  the  machine  bed,  and  these 
cutters  are  provided  with  the  same  adjustments  as  have 
already  been  described  in  connection  with  the  roughing  cut- 
ters. The  spindles  of  the  finishing  cutters  are  also  driven 
by  universal  jointed  rods  attached  to  the  hubs  of  three  gears 
arranged  in  essentially  the  same  form  as  those  for  driving 
the  roughing  cutters.  The  lead-nut  L  is  in  two  halves,  which 
are  tapered  at  the  front  to  permit  the  nut  to  be  set  between 
the  universal  jointed  shafts  at  a  point  as  near  as  possible 
to  the  finishing  cutters.  The  two  halves  of  the  lead-nut  are 
mounted  on  a  dovetailed  guide  on  the  base  of  the  machine, 
and  are  adjusted  toward  or  away  from  each  other  to  provide 
for  clamping  or  releasing  the  work,  by  means  of  a  transverse 
screw  operated  by  a  ball-crank. 

It  is  quite  general  practice  to  make  large  screws  of  con- 
siderable length  by  piecing  together  the  required  number 
of  short  sections,  but  where  this  is  done  difficulty  is  often 
experienced  in  securing  a  perfectly  accurate  continuation  of 
the  thread  across  the  joints.  Where  the  present  method  of 
machining  is  employed,  the  thread  is  produced  at  one  con- 
tinuous operation  and  it  is  claimed  that  greater  accuracy 
can  be  obtained.  The  first  part  of  the  thread,  which  is 
milled  with  the  work  secured  in  chuck  C,  can  be  made  very 
accurate,  and  this  governs  the  accuracy  of  the  remainder 
of  the  thread.  Attention  is  called  to  the  importance  of  locat- 
ing the  feed-nut  which  engages  the  thread  in  the  work  as 
close  to  the  milling  cutters  as  possible,  in  order  to  avoid 
any  tendency  for  the  machine  members  to  spring.  This  as- 
sures having  the  initial  portion  of  the  thread  present  the 
minimum  variation  from  absolute  accuracy.  Similarly,  it 
is  important  for  the  milling  cutters  to  be  located  as  close 
as  possible  to  chuck  11,  in  order  to  reduce  to  a  minimum 
the  total  distance  to  the  feed-nut  and  to  hold  the  work  with 
a  minimum  amount  of  torsion.  After  chuck  C  has  been 
released,  the  rotation  of  the  work  is  accomplished  by  means 
of  chuck  11;  and  in  order  to  cut  down  the  amount  of  turn- 
ing force  that  must  be  exerted  by  this  chuck,  the  direction 
of  rotation  of  cutter-head  D  and  of  thread  milling  cutters 
J  and  K  are  opposed  to  each  other,  thus  requiring  a  com- 
paratively light  turning  effort  from  the  chuck,  because  the 
only  force  necessary  is  that  required  to  turn  the  work  plus 
the   difference   in   resistance   offered   by   the   thread   milling 





uck   which   rotates  the   Work  but    allows    a    Continuous    Feeding    Movement 

cutters  and   by   the  cutter-head   which   turns  the  surface  of 
the  bar. 

In  designing  a  machine  of  this  type,  the  rotary  cutter-head 
D  for  turning  the  surface  of  the  bar  is  not  really  essential, 
as  a  rod  turned  to  accurate  form  may  be  threaded  without 
using  the  turning  tools  in  cutter-head  D.  Obviously,  a  ma- 
chine could  be  built  for  doing  work  of  this  kind  without 
providing  a  turning  head;  but  the  use  of  such  a  head  is 
desirable  because  it  forms  the  rod  to  a  true  cylinder  with 
its  axis  correctly  aligned  for  the  threading  operation.  In 
turning  a  long  rod,  the  turning  tools  may  become  dull  and 
have  to  be  renewed  before  the  end  of  the  operation.  Provi- 
sion is  made  for  meeting  such  an  emergency  without  stop- 
ping the  work.  For  this  purpose,  the  turning  head  is  pro- 
vided with  adjustment  along  the  ways,  and  is  started  in  its 
extreme  backward  position.  Then  when  it  becomes  I 
to  change  tools,  this  is  done  and  the  cutter-head  is  moved 
forward  to  a  point  ahead  of  the  advanced  position  of  the 
end  of  the  section  of  the  bar  already  turned,  so  that  with 
the  cutters  accurately  set  the  operation  will  be  continued 
when  the  unturned  section  of  the  bar  has  progressed  to  a 
point  where  it  again  engages  the  cutters.  When  so  required, 
the  first  part  of  the  thread  at  the  front  end  of  the  bar  may 
be  formed  by  some  other  method  than  that  provided  on  the 
machine  under  discussion.  For  instance,  a  separate  short 
rod  with  the  desired  form  of  thread  could  be  joined  to  the 
end  of  the  work  and  engaged  by  the  feed-nut  to  draw  the 
front  end  of  the  work  through  the  thread  milling  cutter  and 
finally  through  the  feed-nut,  thus  duplicating  the  model 
thread  on  the  work.  Various  other  modifications  of  the  ma- 
chine and  methods  of  employing  it  could  be  made  to  meet 
the  requirements  of  special  cases. 
*     *     » 

DEPOSITS  OF  TUNGSTEN  ORE 

An  extract,  taken  from  the  London  Statist  and  published 
in  the  United  States  Commerce  Reports,  says  that  Burma 
was,  until  1916,  the  largest  producer  of  wolfram,  the  princi 
pal  ore  of  tungsten.  Though  possessing  the  richest  tungsten- 
ore  deposits  in  the  world,  Burma  has  boon  handicapped  b] 
crude  methods  of  mining  and  treatment  of  the  ore  and  by 
primitive  means  of  transportation.  The  keen  demand  for 
tungsten  led  to  a  remarkable  display  of  energy  in  the  United 
States  in  prospecting  for  new  occurrences  of  ore  and  in 
developing  existing  deposits  here.  The  result  is  that  the 
United  Statos  has  outstripped  Hurma  in  ore  production  dur- 
ing the  last  two  years,  and  has  also  t  considerable 
exporter  of  tungsten  metal  and  ferro-tungston  alloy  to  steel- 
manufacturing  countries  Large  increases  in  ore  output  have 
also  taken  place  in  Japan,  In  Portugal;  and  In  Argentina. 
Bolivia,  and  Peru  Stimulated  by  bigb  prices,  the  mining 
of  these  ores  in  the  throe  last-named  countries  has  rapidly 
loped  during  the  past  three  years,  the  output  being 
shipped  chiefly  to  the  United  States.  Australia  is  second  in 
Importance  among  British  territories  producing  tungsten  ores. 


730 


MACHINKIIY 


April,  1919 


The  Selling  of  Patent  Rights 

Different  Methods  by  which  an  Inventor  May  Obtain  Satisfactory  Returns  from  a  Patent 

HY  FORD  W.  HARRIS 


THERE  may  be  said  to  be  three  .steps  in  the  process  of 
putting  a  patented  article  on  the  market,  namely,  In- 
renting  the  article,  securing  a  patent  on  it,  and  or- 
ganizing a  company  with  the  financial  means  required  for 
its  manufacture.  A  great  deal  has  been  written  about  the 
•  first  two  steps,  but  very  little  information  has  been  pub- 
lished about  the  third,  which  is  the  subject  now  to  be  con- 
sidered. 

Let  us  assume  that  the  inventor  has  an  invention  of  real 
practical  value,  and  that  he  has  a  patent  on  it  and  is  ready 
to  place  the  invention  on  the  market.  How  should  he  pro- 
ceed to  interest  manufacturers  or  capitalists,  and  what  kind 
of  trade  should  he  expect  to  make?  This  is  a  question  that 
the  patentee  usually  faces  and  one  to  which  no  universal 
answer  can  be  made.  The  market  for  an  invention  depends 
on  what  the  invention  is;  and  what  applies  to  one  kind  of 
patent  decidedly  will  not  apply  to  another.  However,  there 
are  a  few  rules  which  apply  to  all  inventions. 

Patent  Selling-  Agencies 

Every  inventor  receives  immediately  upon  the  issue  of  his 
patent,  many  circulars  from  concerns  that  pretend  to  be 
engaged  in  the  business  of  selling  patents.  If  they  are  in- 
vestigated it  will  be  found  that  they  one  and  all  want  a  fee 
in  advance.  It  may  be  two  dollars  or  it  may  be  several 
hundred,  but  the  fee  is  the  first  subject  they  broach.  Some- 
times the  fee  is  for  a  write-up,  sometimes  it  is  for  a  cut  of 
the  invention,  and  other  times  it  is  for  advertising  matter, 
but  the  main  principle  is  that  you  pay  them  some  money 
and  they  do  some  work.  They  will  not  guarantee  to  sell 
your  patent  nor  will  they  make  the  original  fee  contingent 
on  a  sale.  So  far  as  the  writer  has  been  able  to  determine, 
all  these  concerns  are  failures  in  so  far  as  getting  results 
is  concerned.  They  take  the  fee  and  do  about  what  they 
advertise  to  do,  but  they  rarely  make  a  sale.  The  reasons 
for  this  are  more  or  less  obvious. 

Interesting-  the  Manufacturer 

One  reason  is  that  nearly  every  patent  has  a  limited  num- 
ber of  possible  buyers.  Manufacturers  are  rarely  hunting 
for  inventions  to  develop.  They  are  engaged  in  making  a 
certain  product,  and  if  you  go  to  them  you  must  show  them 
something  that  they  need  in  their  business.  In  general,  it 
must  relate  in  some  way  to  the  thing  they  are  making.  It 
must  be  of  such  a  nature  that  their  sales  force  can  handle 
it,  and  it  must  be  of  such  a  nature  that  the  factory  can 
readily  turn  it  out  with  the  tools  and  other  machinery  on 
hand.  If  you  are  going  to  sell  to  an  established  manufac- 
turer you  have  two  problems — first,  to  find  someone  who  can 
handle  the  invention,  and  second,  to  interest  him  when  you 
do  find  him. 

It  has  been  the  writer's  experience  that  it  is  a  very  dif- 
ficult matter  to  attract  a"  man's  attention  by  corresponding 
with  him.  A  great  deal  has  been  written  about  sales  let- 
ters, but  the  only  really  successful  way  to  sell  anything  that 
requires  actual  salesmanship  is  to  see  the  prospect,  and  tell 
him  the  truth  in  such  a  way  that  he  will  believe  it.  Con- 
sequently, form  letters  scattered  broadcast  to  several  hun- 
dred manufacturers  are  usually  barren  of  results.  Few  bus- 
iness men  read  letters  that  do  not  relate  to  something  they 
are  interested  in.  If  they  know  the  man  who  wrote  the  let- 
ter, or  if  they  are  already  interested  in  the  subject,  a  letter 
receives  attention,  but  new  matters  do  not  receive  much 
attention   when  presented  by   mail,   and   certainly   will   not 


obtain  a  bearing  It  they  come  in  an  unsealed  envelope  with 
all  the  other  marks  of  a  form  letter.  Bending  out  form  let- 
ters is  about  all  the  so-called  "patent  brokers"  do,  and  the 
inventor  can  do  just  as  well  himself  at  much  less  cost.  The 
writer's  advice,  however,  would  be,  to  save  the  postage;  and 
in  any  case  to  avoid  patent  brokers  or  unknown  persons 
who  wish  to  handle  the  sales  of  your  invention. 

Ascertaining  the  Value  of  Patents 

Before  submitting  the  patent  to  a  manufacturer,  or  indeed 
before  doing  anything  at  all  with  it,  it  is  wise  to  find  out 
just  how  broad  a  field  it  covers.  It  must  be  understood  that 
a  patent  consists  of  two  parts,  namely,  a  description,  accom- 
panied usually  by  a  drawing  which  tells  the  public  how  to 
use  the  invention,  and  one  or  more  claims  that  state  just 
what  part  of  the  article  described  cannot  be  used  without 
paying  royalty  to  the  inventor.  So  far  as  discriminating 
buyers  are  concerned,  the  patent  resides  wholly  in  the  claims, 
and  many  patents  have  narrow  or  even  worthless  claims. 
The  patent  should  be  taken  to  a  patent  attorney,  and  a  full 
explanation  obtained  from  him  as  to  the  scope  and  effect 
of  the  claims  that  he  has  obtained  for  the  inventor.  Bear 
in  mind  that  a  claim  is  an  exact  description  of  the  thing 
another  person  cannot  make  without  infringing  on  a  pat- 
ent, and  that  anything  that  the  claim  does  not  describe  will 
not  be  an  infringement.  The  shorter  the  claim  the  better; 
and  the  fewer  the  elements  and  the  more  broadly  they  are 
stated,  the  better  the  patent. 

It  is  desirable  to  find  out  positively  just  how  good  a  patent 
is  before  trying  to  sell  it,  as  this  is  the  first  thing  a  manu- 
facturer wants  to  know,  and  he  will  usually  take  it  to  his 
patent  attorney  and  ask  his  opinion  of  it  before  giving  it 
serious  consideration.  It  is  therefore  useless  to  expect  to 
interest  any  wise  manufacturer  in  a  patent  that  has  narrow 
or  worthless  claims,  and  it  is  surprising  how  many  such 
patents  are  granted.  After  having  obtained  the  opinion  of 
the  attorney  who  secured  the  patent,  it  is  wise  to  have  some 
other  good  patent  attorney  look  at  it  and  obtain  his  opinion. 
Such  an  opinion  may  save  a  great  deal  of  hard  work  and 
expense.  Many  an  inventor  wonders  why  he  is  unable  to 
interest  capital,  when  the  whole  trouble  is  that  his  patent 
will  not  bear  even  a  casual  inspection  by  an  expert.  The 
first  rule  in  trying  to  sell  a  patent  is  to  make  sure  that  the 
inventor  has  a  patent  of  value  to  sell. 

Salesmanship  Required  in  Selling  Patents         v 

Having  the  patent  to  sell,  there  are  really  two  courses  to 
be  followed  unless,  of  course,  one  happens  to  be  so  fortunate 
as  to  have  the  money  to  go  ahead  himself  without  asking 
for  financial  help.  One  is  to  interest  a  manufacturer,  and 
the  other  is  to  interest  capital  to  finance  the  manufacture. 
To  interest  the  manufacturer,  it  is  first  necessary  to  find 
the  man  who  is  able  to  handle  it.  If  it  concerns  a  certain 
line  of  business,  it  will  pay  to  study  that  line  a  little  if  one 
is  not  already  familiar  with  it,  in  order  to  determine  who 
are  the  principal  concerns  interested  in  that  particular  line. 
Pick  out  a  man  who  has  a  good  reputation  and  ask  for  an 
interview.  In  talking  to  a  manufacturer,  or  indeed  in  try- 
ing to  sell  an  invention  to  anyone,  try  to  leave  as  little  to 
the  imagination  of  the  buyer  as  possible.  In  other  words, 
if  you  are  trying  to  sell  a  patent  on  a  carburetor,  have  a 
real  carburetor  ready  to  show  him;  do  not  expect  him  to 
take  your  word  that  it  will  work  as  you  say  it  will.  Have 
it  ready  to  put  on  a  machine  and  demonstrate.    Also,  do  not 
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leave  off  important  parts  or  submit  a  rough  model  aud  ex- 
pect to  obtain  a  good  hearing. 

The  more  complete  and  thoroughly  worked  out  the  inven- 
tion is,  the  more  likely  is  the  prospect  to  be  interested. 
Also,  the  more  tangible  and  material  things  that  are  ex- 
hibited, the  easier  it  \4  to  sell.  For  example,  you  may  well 
have  snapshots  showing  how  the  invention  works  or  how  it 
is  installed;  you  may  have  letters  from  prospective  cus- 
tomers; or,  better  yet,  you  may  have  actual  or  contingent 
orders  for  the  device.  Or,  again,  you  may  have  a  letter  from 
your  patent  attorney  advising  you  that  you  have  a  good 
patent  and  one  that  will  prevent  others  from  making  certain 
classes  of  devices,  and  to  supplement  it  you  might  show  a 
letter  from  an  entirely  independent  attorney  saying  much 
the  same  thing. 

Now  you  may  not  be  an  experienced  salesman,  but  if  you 
are  an  inventor  you  have  one  thing  that  makes  up  for  lack 
of  experience  in  salesmanship,  and  that  is  the  fact  that  you 
understand  your  invention  and  have  faith  in  it.  That  is  the 
first  essential  to  selling  anything,  and  .it  is  a  convincing 
factor.  If  you  have  picked  the  right  man  and  your  inven- 
tion has  real  merit  you  will  be  able  to  interest  him.  If  you 
cannot  interest  him,  assume  that  he  is  not  the  right  man 
and  try  another.  It  may  be  necessary  to  try  several  times 
before  you  locate  the  right  man.  *  Try  to  find  out,  however, 
why  each  prospect  turns  you  down,  as  his  reason  for  rejec- 
tion will  give  you  a  line  on  how  to  overcome  the  same  ob- 
jection if  another  person  raises  it,  and  will  also  show  you 
whom  to  approach  next. 

Different  Plans  of  Selling'  Patent  Rights 

Having  found  your  man,  what  sort  of  trade  can  you  make 
with  him?  Here,  again,  only  general  rules  can  be  given. 
You  can  sell  the  invention  outright  or  you  can  place  it  on 
a  royalty.  Many  concerns  will  not  pay  royalty,  preferring 
to  figure  out  carefully  just  what  the  invention  will  probably 
be  worth  to  them  and  either  buying  it  outright  or  rejecting 
it.    Others  prefer  to  pay  royalty. 

If  it  is  a  matter  of  a  cash  sale,  there  are  only  two  rules 
for  selling  anything,  namely,  get  as  much  as  you  can  and 
do  not  be  too  greedy.  The  latter  rule  applies  with  peculiar 
force  to  inventors  who  see  only  the  millions  that  may  be 
made.  It  is  well  to  seek  unbiased  and  expert  advice  as  to 
values.  If  you  have  friends  who  have  good  business  judg- 
ment, try  to  get  them  to  figure  out  what  the  invention  ought 
to  oe  worth  to  the  particular  manufacturer  you  are  dealing 
with.  Try  to  estimate  the  probable  market  and  the  profits, 
but  do  not  let  your  imagination  run  away  with  you.  While 
it  is  true  that  there  are  many  poor  inventors  who  sold  too 
cheap,  it  is  also  true  that  there  are  ten  times  as  many  who 
never  sold  at  all  because  they  were  too  greedy. 

If  you  have  a  prospect  that  wants  to  take  the  patent  on 
a  royalty  basis,  see  that  he  agrees  to  pay  a  minimum  roy- 
alty. That  is,  see  that  he  agrees  to  pay  you  a  certain  sum 
every  year  or  every  three  months  or  six  months  whether  he 
makes  and  sells  any  or  not.  Also  see  that  he  recognizes  the 
validity  and  utility  of  your  patent  and  that  he  agrees  to 
pay  his  royalty  on  or  before  a  certain  day.  If  the  royalty 
period  is  one  year,  it  is  well  to  make  the  contract  for  only 
one  year  and  make  it  automatically  renewable  if  the  min- 
imum royalty  is  paid  and  the  other  conditions  lived  up  to. 
Then  you  do  not  have  to  take  anything  away  from  him — he 
simply  does  not  renew  his  rights.  The  whole  object  of  min- 
imum royalty  is  to  prevent  anyone  from  taking  over  the 
invention  and  not  working  it.  Sometimes  a  man  wants  to 
keep  an  invention  out  of  the  market,  and  by  agreeing  to  pay 
royalty  on  any  of  the  articles  that  he  makes  and  then  not 
making  any,  he  will  succeed  in  shelving  the  invention.  Con- 
sequently, the  minimum  royalty  should  be  just  big  enough  to 
prevent  such  shelving.  For  example,  if  the  buyer  of  the 
patent  rights  is  in  the  business  of  making  a  competing  ar- 
ticle, the  minimum  royalty  should  be  so  big  that  he  cannot 
afford  to  sidetrack  the  invention.  In  other  words,  it  should 
be  a  large   part   of  his   profits   from   the   competing   device. 


Basis  on  Which  Royalty  Contracts  Should  be  Made 
Royalty  contract*  are  usually  made  on  a  basis  of  a  certain 
per  cent  of  the  retail  selling  pri<  e,  or  in  some  cases  on  a 
percentage  of  the  price  obtained  by  the  manufacturer.  A 
much  better  arrangement  is  an  agreed  amount  per  article. 
In  some  cases  the  inventor  agrees  to  take  a  certain  propor- 
tion of  the  profits.  This  is  usually  a  very  poor  arrangement, 
as  the  inventor  is  in  effect  and  usually  in  fact  a  partner, 
ami  may  become  liable  lor  the  debts  of  the  business;  and  in 
any  case  he  has  to  find  out  what  the  profits  are,  which  is 
often  a  matter  for  much  argument  and  contention.  The 
manufacturer  should  agree  to  keep  an  accurate  account  of 
the  number  of  articles  sold  and  to  report  and  remit  at  fA 
times.  He  should  also  agree  to  allow  the  inventor  free  ac- 
cess to  his  books  during  business  hours,  and  should  agree 
to  swear  to  the  correctness  of  the  books  and  the  reports  if 
required  to  do  so  by  the  inventor. 

Sometimes  it  is  possible  to  give  the  articles  consecutive 
serial  numbers,  which  makes  the,  accounting  easier,  and 
sometimes  the  inventor  furnishes  nameplates  or  labels  at  so 
much  apiece,  which  the  licensee  affixes  to  the  article.  It 
would  seem  at  first  sight  that  the  collecting  of  royalties 
would  be  a  difficult  matter,  but  with  a  properly  drawn  con- 
tract it  is  just  as  easy  to  keep  track  of  and  collect  royalties 
as  it  is  to  collect  any  other  debt.  The  royalty  contract  should 
be  drawn  by  a  patent  attorney  who  is  experienced  in  such 
matters.  The  main  considerations  are  to  see  that  the  con- 
tract is  definite  as  to  what  is  to  be  done,  and  the  exact  time 
that  it  is  to  be  done,  and  to  provide  that  if  it  is  not  done, 
all  rights  shall  revert  to  the  inventor.  This  requires  some 
knowledge  of  state  law,  and  the  patent  attorney  should  also 
be  an  attorney-at-law,  admitted  to  practice  in  the  state  in 
which  the  contract  is  made. 

The  Territorial-right  Plan  of  Selling  Patents 

The  character  of  some  inventions  makes  it  difficult  to  sell 
them  outright  or  place  the  invention  on  a  royalty.  Some 
inventions  can  be  handled  on  the  territorial-right  plan.  For 
example,  patents  on  road  or  concrete  construction  readily 
lend  themselves  to  this  plan.  It  is  possible,  with  inven- 
tions of  this  kind,  to  sell  state  or  county  rights,  and  some 
inventions  can  be  sold  for  even  smaller  territory.  This  plan 
proves  profitable  in  many  cases,  as  there  are  a  great  many 
counties,  for  example,  in  the  United  States,  and  a  small 
amount  per  county  will  aggregate  a  surprisingly  large  sum. 
In  these  cases,  the  inventor  sells  the  entire  and  exclusive 
right  to  make,  use,  and  sell  the  invention  within  a  specified 
territory.  In  other  cases,  a  mere  shop  right  may  be  granted, 
or  rights  may  be  sold  wrhich  are  not  exclusive.  There  is  one 
great  advantage  with  the  latter  course,  and  that  is  that 
where  an  inventor  is  willing  to  license  all  manufacturers  to 
make  and  sell  the  invention,  and  where  he  is  satisfied  with 
a  small  royalty,  there  is  not  much  incentive  for  any  manu- 
facturer to  infringe.  In  fact,  it  may  be  said  to  be  a  general 
business  policy  to  grant  licenses  to  all  comers  upon  a  small 
royalty,  if  the  licensee  agrees  to  maintain  prices.  Usually 
where  a  number  of  competing  manufacturers  are  willing  to 
enter  into  such  an  agreement  it  is  found  to  be  very  profit- 
able, as  they  are  able  to  raise  the  price  of  their  product  a 
sufficient  amount  to  more  than  pay  the  small  royalty  de- 
manded. Such  agreements  are  of  doubtful  legality,  but 
there  are  a  number  of  industries  in  which  it  is  common 
practice. 

Possible  Infringement  on  Previous  Patents 

The  inventor  often  is  unable  to  Lnteresl  a  manufacturer, 
and  it  is  necessary  for  him  to  actually  embark  in  the  bus- 
iness of  making  and  selling  his  invention.  If  he  has  the 
money,  there  is  nothing  to  mark  such  a  business  venture 
from  other  lines  of  business  unless  it  be  the  hazards  which 
are  peculiar  to  patents.  For  example,  most  men  believe  that 
if  they  have  a  patent,  they  are  free  to  go  ahead  and  make 
the  thing  patented.  In  other  words,  they  regard  the  patent 
as   a   license    to   make   and   sell   the   thing  described   in   the 
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patent      Ph  i  mi  itake  thai  baa  001 1  man)  ■  man  all  be 

had  ii  is  entirely  possible,  and  even  trerj  oommon,  for  a 
in. hi  to  bave  a  patent  on  a  thing  thai  be  cannot  make  with- 
out Infringing  on  patenta  owned  bj  others.  Thia  la  due  to 
the  fact  that  bli  patent  la  a  narrow  one  covering  an  Im 
provemenl  on  something  to  which  another  bolda  broader  or 
dominating  patents. 

Before  plunging  Into  an]  buBinesa  Involving  patenl  rights, 
iin  Investigation  should  be  made  to  determine  what  other 
patenta  there  are  that  would  Interfere.  This  again  is  the 
business   of    the   patenl    attorney.    Sometimes   earlier   and 

broader    patents   arc    found    thai    apparently    debar    one    from 

entering  the  field;  bui  it  is  often  bhe  ease  thai  these  patents 

have  been  taken  into  court  and  declared  invalid,  or  the  facts 
surrounding  their  issue  and  the  state  of  the  art  at  the  time 
of  their  issue  are  such  that  they  stand  an  excellent  chance 
of  being  declared  invalid  if  they  are  taken  into  court.  If 
the  business  promises  to  be  profitable,  it  ordinarily  pays  to 
have  an  investigation  made  as  to  the  validity  of  such  earlier 
patents  before  abandoning  the  hope  of  success.  Here  again 
the  patent  attorney  can  be  of  material  assistance.  He  will 
go  to  the  files  and  investigate  the  scope  and  validity  of  the 
earlier  patents  and  can  probably  tell  what  the  chances  are 
of  losing  a  law  suit  if  one  is  started  against  you. 

Before  going  into  the  business  of  making  and  selling  an 
invention,  all  such  legal  questions  should  be  settled  as  well 
as  the  probable  market  and  possible  price.  If  you  are  sure 
that  it  is  legal  to  make  the  thing  and  that  there  is  a  market 
with  a  probable  good  margin  of  profit  you  are  justified  in 
organizing  your  business.  It  is  not  really  so  important  to 
have  a  broad  patent  yourself  as  to  be  sure  that  you  are  not 
going  to  infringe  some  other  fellow's  patent;  but  it  is  wise, 
before  you  start,  to  assure  yourself  that  your  patent  is  going 
to  keep  others  out  of  the  field  wben  you  get  it  developed. 
It  is  also  wise  to  keep  your  patent  attorney  informed  as  to 
your  progress  and  to  file  new  applications  as  fast  as  new 
ideas  occur  to  you  that  may  be  legitimately  patented.  Most 
successful  businesses  will  warrant  several  patents. 

Concluding-  Remarks  on  the  Selling-  of  Patents 

Sometimes,  and  indeed  in  the  majority  of  the  cases,  it  is 
necessary  for  the  inventor  to  seek  financial  help  elsewhere 
before  he  can  start  in  the  business  of  exploiting  the  patent. 
Considering  the  proposition  purely  from  the  standpoint  of 
the  inventor  seeking  capital  to  exploit  a  genuine  invention, 
several  things  may  be  said.  In  the  first  place,  it  is  advisable 
to  carry  the  work  of  perfecting  the  invention  as  far  as  pos- 
sible with  one's  own  resources.  For  example,  you  bave  an 
idea  for  which  you  have  not  applied  for  a  patent.  It  is  very 
hard  to  induce  anyone  to  invest  money  on  a  mere  idea, 
and  even  when  tbey  do,  they  will  ordinarily  want  a  half 
interest.  If  you  have  spent  your  own  money  in  applying 
for  a  patent  you  have  shown  your  own  faith  in  the  idea  to 
that  extent,  and  you  are  in  a  better  position  to  trade.  If 
your  patent  has  been  allowed,  you  are  in  a  still  better  posi- 
tion. If  you  are  able  to  exploit  the  invention,  yourself,  even 
in.  a  very  small  way,  so  that  the  probable  cost,  margin  of 
profit  and  demand  can  be  shown,  you  are  in  a  still  better 
position  to  deal  with  capital.  In  other  words,  the  further 
you  develop  an  invention  yourself,  the  easier  it  is  to  interest 
others. 

Further,  it  is  much  easier  to  get  a  partner  than  it  is  to 
sell  for  cash.  If  you  have  an  invention  and  want  to  sell  it 
for  $10,000  you  will  find  it  much  harder  than  it 'is  to  get 
some  man  to  put  the  same  amount  in  the  business  for  a 
half  interest.  In  the  former  case,  he  figures  that  you  are 
anxious  to  get  out,  and  becomes  suspicious;  in  the  other,  he 
considers  that  you  must  have  faith  in  the  invention,  since 
you  are  trying  to  retain  a  half  interest.  If  it  is  a  real  in- 
vention, it  is  always  worth  more  than  you  can  legitimately 
get  for  it,  and  it  is  wise  to  retain  it  until  it  is  on  the  market, 
when  you  can  usually  find  some  concern  or  man  who  is  in 
a  position  to  handle  it  to  good  advantage  and  who  will  pay 
a  satisfactory  price. 


GAGE   FOR  GRINDING  TAPER  SPINDLES 
Spindles  such  as  shown  at  8  In  the  accompanying  Illustra- 
tion arc  used  on  textile;  spinning  frames  for  carrying  bob- 
bins, and  must  be  accurately  ground.    The  taper  at  the  top 
of  the  spindle  must  be  ground  to  fit  the  bore  of  the  bobbin 

precisely.      The    spindles    run    ai    a    rotative    vlocily    of    fTOffl 

3000  to  5000  revolutions  per  minute;   therefore  the  center 

Of  gravity  of  the  spindle  must  coincide  with  its  axis  in  order 
that  a   revolving  balance   without    any    perceptible   vibration 

ina.\  obtain. 

The  gage  shown  in  the  illustration  is  used  to  gag'-  the 
ground  tapered  top.  It  consists  of  several  hardened  and 
ground  steel  rings  D,  the  number  depending  upon  the  length 
of  the  spindle  and  the  number  of  measurements  required  to 
assure  an  absolutely 
straight  taper.  Usu- 
ally three  such  gage 
rings  are  sufficient  for 
the  purpose.  These 
rings  have  straight 
holes  for  gaging  the 
spindle  at  various 
diameters,  which  are 
finished  to  the  re- 
quired sizes.  The 
three  holes  C  are  also 
drilled  in  the  rings  D 
so  that  the  latter  will 
slip  freely  on  the 
wires  W  when  assem- 
bled as  shown.  These 
wires  are  headed  over 
on  the  ends,  or  some 
similar  precaution  is 
taken,  so  that  the 
ends  E  and  F  will  be 
prevented  from  com- 
ing off  and  the  gage 
from  becoming  dis- 
assembled. The  gage  is 
shown  at  A  as  it  ap- 
pears when  in  the 
gaging  position.  As- 
suming that  the  diam- 
eter at  the  small  end 
of  the  spindle  is  0.1875 
inch  and  that  the 
taper  is  0.021  inch 
per    inch     of    length, 
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Gage  used  for  determining  the  Taper  of 
Ground   Spinning   Spindles 


then  the  diameter  at  the  distance  e  from  the  end  can  be  cal- 
culated, and  the  gaging  hole  in  the  first  gage  ring  is  made 
accordingly.  The  sizes  of  the  holes  for  the  remaining  rings 
would  then  be  determined  in  a  similar  manner,  taking  par- 
ticular care  that  the  ring  which  gages  the  diameter  at  the 
beginning  of  the  taper,  that  is,  the  lower  ring,  does  nqt  slip 
down  below  distance  a  +  h  from  the  lower  end  of  the 
spindle.  If,  for  example,  the  distances  e,  d,  and  c  are  as- 
sumed to  be  %,  2%  and  2%  inches,  respectively,  then  using 
the  same  taper  and  the  same  diameter  at  the  small  end  as 
assumed  above,  the  ring  holes  would  be  lapped  to  0.198, 
0.253,  and  0.3135  inch  in  diameter  and  assembled  onto  the 
wires  in  the  order  named. 

At  B  the  gage  is  shown  as  it  would  appear  collapsed  when 
not  in  use.  The  spindle  is  inserted  through  a  hole  in  the 
base  E,  pushing  the  end  F  upward.  As  the  spindle  is  ad- 
vanced toward  the  top,  each  gage  ring  seats  itself  on  the 
taper  and,  if  the  spindle  is  correctly  ground,  at  the  pre- 
determined distances  from  the  end.  These  distances  are 
marked  on  the  wires  and  the  operator  can  thus  determine 
at  a  glance  whether  or  not  the  proper  taper  is  being  obtained. 
The  same  wires  and  ends  can  be  used  on  different  styles  of 
spindles  and,  when  the  taper  will  permit,  the  same  gage 
rings  can  also  be  used  (if  wires  of  corresponding  length  are 
employed)  by  re-marking  the  gaging  distances.       F.  R.  D. 
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SAFETY  RULES  FOR  OXY-ACETYLENE 
WELDING 

The    following   rules   have   been   adopted    by   the   Western 
Pennsylvania  Division  of  the  National   Safety  Council,   and 
may  well  be  observed  by  all  who  are  engaged  in  oxy-;i 
lene  welding  or  cutting  operations,  and   the   transportation 
or  care  of  oxygen  and  hydrogen  tanks. 

Equipment 

1.  All  pressure  tanks  should  be  fitted  with  safety  relief 
devices,  and  tanks  not  so  equipped  should  not  be  used. 

2.  The  equipment  should  include  a  high-pressure  gage  to 
indicate  the  pressure  on  the  tank,  a  reducing  valve,  and  a 
low-pressure  gage  to  indicate  the  pressure  on  the  torch. 
These  should  be  assembled  as  one  unit  and  so  arranged  that 
they  need  not  be  separated  when  they  are  attached  to,  or 
detached  from,  the  tank.  The  two  gages  should  have  differ- 
ent-sized openings;  one  should  have  a  right-hand  thread  and 
the  other  a  left-hand  thread  so  that  they  cannot  be  inter- 
changed. There  should  be  one  of  these  units  for  the  oxygen 
tank  and  one  for  the  acetylene  tank. 

3.  All  pressure  regulators  should  be  equipped  with  a 
safety  relief  valve  which  will  relieve  the  pressure  from  the 
diaphragm  and  low-pressure  gage  in  case  the  high-pressure 
valve  should  develop  a  leak. 

4.  Wire-wrapped  hose  should  not  be  used. 

5.  The  oxygen  and  acetylene  hose  should  be  of  different 
color  or  the  couplings  should  be  stamped  for  identification 
purposes,  so  as  to  avoid  interchanging  the  hose. 

6.  The  torches  should  be  of  a  type  which  will  not  back- 
fire. X 

Rules  for  Operation 

1.  Under  no  condition  should  acetylene  be  used  where  the 
pressure  is  greater  than  fifteen  pounds  per  square  inch. 

2.  Special  care  should  be  given  to  the  storage  of  oxygen 
and  acetylene  tanks.  Acetylene  is  classed  as  an  explosive, 
and  only  a  limited  number  of  containers  should  be  stored  in 
any  one  place.  Oxygen  tanks  should  be  stored  in  a  separate 
place  from  acetylene  tanks. 

3.  Oxygen  and  acetylene  tanks  should  not  be  allowed  to 
remain  near  stoves,  furnaces,  steam  heaters  or  other  sources 
of  heat,  and  should  not  be  exposed  unnecessarily  to  the 
direct  rays  of  the  sun,  as  an  increase  in  the  temperature  of 
the  gas  will  cause  a  corresponding  increase  in  the  pressure 
within  the  tank.  Any  excess  of  heat  may  also  soften  the 
fusible  safety  disk  with  which  the  tank  is  provided,  causing 
it  to  blow  out  and  permitting  the  gas  to  escape. 

4.  Oxygen  tanks  should  never  be  handled  on  the  same 
platform  with  oil  or  grease  which  might  find  their  way  into 
the  valves  on  the  tanks. 

5.  Oxygen  and  acetylene  tanks  should  never  be  dropped 
nor  handled  roughly  and  should  never  be  stood  on  end  unless 
fastened  so  as  to  prevent  them  from  falling  over. 

6.  Tanks  should  not  be  handled  by  crane,  either  magnetic 
or  mechanical. 

7.  All  empty  tanks  should  be  marked  plainly  with  the 
word  "empty"  and  returned  promptly  to  the  store-room. 

8.  An  open  flame  should  never  be  used  for  the  purpose  of 
discovering  leaks  in  acetylene  tanks.  Leaks  can  generally 
be  detected  by  the  odor  of  the  acetylene  gas,  and  their  loca- 
tion can  be  determined  by  applying  soapy  water  to  the 
surface  of  the  tank  and  watching  for  the  soapy  bubbles 
formed  by  the  escaping  gas. 

9.  No  repairs  to  oxygen  or  acetylene  tanks  or  equipment 
should  be  made  or  attempted.  All  defects  should  be  reported 
promptly  to  the  foreman,  and  by  him  to  the  manufacturer. 

10.  Leaking  acetylene  tanks  should  not  be  used,  hut 
should  be  placed  in  the  open  air  and  all  open  lights  kept 
away  from  them.  All  leaking  acetylene  tanks  should  be 
reported  promptly  to  the  foreman  and  immediately  returned 
to  the  manufacturer. 

11.  All  open  flames  should  be  kept  away  from  any  place 
where  there  is  any  possibility  of  acetylene  escaping. 


12.  Can;  should  ho  taken  to  protect  the  discharge  valves 
of  tanks  from  being  humped,  as  a  Jar  may  damage  the  valve 
and  cause  it  to  leak. 

18.  Qreaae  in  contact  with  oxygen  under  pressure  may 
cause  spontaneous  Ignition.    Gr»  taken  not 

to  handle  threads  or  valves  with  oily  hands  or  gloves,  and 
gages  should  not  he  tested  with  oil  or  any  other  hazardous 
carbon  It'  a  luhri  ant  must  In:  used,  the  purest  glycerine 
is  permissible. 

14  and  torches  requiring  repairs  should 

be  sent  to  the  manufacturer,  and  local  repairs  should  not  be 
attempted.     Valve  seats  should  never  be  replaced  • 
the  manufacturer. 

15.  The  use  and  operation  of  the  pressure  regulator  or 
reducing  valve  on  oxygen  or  acetylene  tanks  should  be  as 
follows: 

a.  Open  the  discharge  valve  on  the  tank  slightly  for  a 
moment  and  then  close  it.  This  is  to  blow  out  of  the  valve 
any  dust  or  dirt  that  might  otherwise  enter  the  regulator. 

b.  By  means  of  the  stud  or  nut  connection  on  the  reg- 
ulator, connect  the  regulator  to  the  discharge  opening  of 
the  tank. 

c.  Release  the  pressure  adjusting  screw  of  the  regula- 
tor to  its  limit. 

d.  Open  the  needle  valve  slightly  if  there  is  one. 

e.  Open  the  discharge  valve  on  the  tank  gradually  to 
its  full  width. 

/.     Open  the  needle  valve  to  its  maximum  if  there  is  one. 
g.     Adjust  the  pressure  regulating  screw  until  the  de- 
sired pressure  is  shown  on  the  low-pressure  gage. 

16.  The  discharge  valves  on  the  tanks  should  be  opened 
slowly,  and  care  should  be  taken  to  avoid  straining  or 
damaging  them  by  the  use  of  a  hammer  or  the  wrong  kind 
of  wrench.  A  special  wrench  should  be  made  for  use  in 
opening  these  valves  in  case  they  stick. 

17.  When  the  operation  of  the  cutting  or  welding  torch 
is  stopped  for  a  short  time,  the  needle  valve  on  the  regulator 
should  be  closed,  or  the  pressure-adjusting  screw  should  be 
released  to  keep  the  pressure  off  the  hose.  The  torches 
should  be  opened  momentarily  to  let  the  pressure  out  of 
the  hose  lines. 

18.  All  tanks  should  be  inspected  at  the  close  of  the  day's 
work. 

19.  Proper  precautions  should  be  taken  to  protect  the 
hose  from  flying  sparks. 

20.  All  hose  should  be  examined  periodically  at  least  once 
every  week.  This  should  he  done  by  cutting  the  hose  off  at 
the  end  of  the  connection  and  examining  it.  In  addition, 
after  a  few  months'  use,  the  hose  should  be  cut  off  about  two 
inches  back  of  the  connection  and  examined  for  defects  A 
defective  hose  should  never  be  used. 

21.  Special  care  should  be  taken  to  avoid  the  interchange 
of  oxygen  and  acetylene  hose  or  piping,  as  this  might  result 
in  a  mixture  of  these  gases  that  would  be  highly  explosive. 
The  practice  of  using  right-  and  left-hand  threads  is  recom- 
mended. 

22.  White  lead,  grease,  or  other  similar  substances  should 
never  be  used  for  making  tight  joints.     All  joints  and  It 

in  equipment  should  be  made  tight  by  soldering  or  bra. 

23.  The  oxygen  and  acetylene  valves  at  the  hast1  of  the 
torch  should  be  tested  daily   for  leaks. 

24.  Where  hydrogen  or  other  gas  is  used  instead  of 
acetylene,  the  same  precautions  should  be  oh  for 
acetylene. 

25.  A  fire  extinguisher  should  be  earned  as  regular  equip- 
ment to  be  used  in  case  of  fire 

26.  Men  using  welding  apparatus  should  wear  suitable 
welding  goggles  tor  eye  protection,  having  frames  that  are 
iion  conductors  ^\'  heal  (not  celluloid),  side  shields  to  pro- 
tect against  hot  particles  of  metal,  and  lenses  of  proper 
color. 

27.  Operator's  clothing   should   be  fireproof. 

28.  If  valves  become  frozen,  they  should  be  thawed  by- 
hot   water,   not   by    flame  or  hot   metal   rod. 
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L".t.  Homemade  generators  should  never  be  used,  as  the; 
are  unsaie.  only  generators  permitted  by  the  Board  of 
Underwriters  should  be  used. 

;'>((.  Where  acet\lene  is  used  l'roiu  generators  or  is  piped 
through  the  plant,  an  approved  water  seal  should  be  inter 
posed  between  the  generator  and  the  piping  system,  and  in- 
dividual   water    seals    should     he    placed    at     each     blow-pipe. 


Fig.    1.      Front   View   of   Gisholt   Lathe   set   up   for   performing   First   Step   in 
Pulley  Crowning  Operation 

Water  seals  should  be  inspected  daily  without  fail. 

31.  Portable  generators  should  not  be  used  inside  the 
building. 

32.  Safety  devices  on  tanks,  generators,  or  apparatus 
should  not  be  removed  or  tampered  with. 

33.  In  welding  brass  or  bronze,  injurious  fumes  may  be 
given  off,  making  it  desirable  to  wear  a  respirator. 

34.  Smoking  while  on  duty  should  be  pro- 
hibited. 

35.  Electric  lights  in  a  generator  house 
should  be  enclosed  in  vapor-tight  globes  pro- 
tected by  the  regulator  guard. 

36.  Snap  switches  should  be  placed  outside 
of  the  generator  house  in  a  suitable  place, 
provided  the  house  is  isolated. 

37.  Piping  which  is  used  to  carry  acet- 
ylene or  hydrogen  should  be  painted  a  dis- 
tinctive color. 

38.  The  manufacturers  should  provide 
couplings  for  the  hose  which  cannot  be  mis- 
taken and  put  on  the  wrong  hose.  If  the 
couplings  could  be  made  with  proper  connec- 
tions, it  would  be  impossible  to  make  any 
mistake. 

39.  In  storage  houses  where  hydrogen  or 
acetylene  tanks  are  stored,  the  wiring  should 
conform  to  the  same  rules  as  for  the  genera- 
tor house,  so  that  an  explosion  could  not  be 
caused  by  defective  wiring  or  a  break  in  the 
bulb. 

40.  The  valves  on  the  piping  should  con- 
tain neither  copper,  brass,  nor  bronze. 

41.  In  opening  the  outlet  valve  of  a  full 
tank,  do  not  remove  the  regulator. 

42.  The  operator  should  not  stand  in  front  of  the  gages 
when  opening  the  discharge  valves  on  the  tank.  If  the  pres- 
sure goes  off  suddenly,  it  may  possibly  destroy  the  gage, 
and  the  glass  and  parts  will  be  blown  out  at  the  front. 

43.  A  label  should  be  placed  on  every  tank  of  oxygen, 
stating  that  it  should  be  kept  away  from  grease. 


CROWNING  PULLEYS  ON  A  GISHOLT 
LATHE 

At  the  plant  of  the  Uobbins  &  MyerB  Co.,  in  Springfield, 
Ohio,  very  satisfactory  results  are  obtained  in  the  perform- 
ance  of  pulley  crowning  Operation!  on  a  24-inch  turret  lathe 
built  by  the  (iisholt  Machine  Co.  of  Madison,  Wis.  The 
taper  attachment  of  the  lathe  is  relied  upon 
to  obtain  the  necessary  crown  on  the  pulley, 
and  as  shown  in  the  illustrations,  the  com- 
plete job  is  done  in  two  operations,  one  half 
of  thi'  lace  of  the  pulley  being  turned  at  each 
setting  of  the  work.  In  addition,  the  edges 
of  the  rim  and  the  ends  of  the  hub  are  faced, 
and  the  hub  is  bored.  Figs.  1  and  2  show 
front  and  rear  views  of  the  Gisholt  turret 
lathe  set  up  for  performing  the  first  opera- 
tion, and  Fig.  3  shows  the  way  in  which  the 
work  is  held  for  performing  the  second  opera- 
tion. The  pulley  shown  set  up  on  the  ma- 
chine is  a  gray  iron  casting  12  inches  in  diam- 
eter by  8  inches  face  width,  with  a  bore  1% 
inch  in  diameter. 

In   order   to   obtain   satisfactory   results    in 
turning  these  pulleys,  it  is  important  to  have 
the  work  held  in  such  a  way  that  it  will  not 
be  distorted  through  pressure  applied  by  the 
chuck  jaws.     With  this  idea  in  view,  special 
jaws   were   made,   each    of   which   has   a   lug 
projecting  inside  the  rim  of  the  pulley,  and 
a  screw  A  which  projects  through  another  lug 
on  the  chucl/  jaw  and  engages  the  outside  of 
the  pulley  rim.     It  will  be  apparent  that  with 
such   an    arrangement,    each   jaw  can   be   ad- 
justed   so    that    the    lugs    come    lightly    into 
contact  with  the  inside   of  the  rim,  after  which  screws  A 
are  tightened;  and  in  this  way  provision  is  made  for  holding 
the  work  rigidly  between  the  lugs  on  the  inside  of  the  pulley 
rim  and  the  screws  on  the  outside,  without  danger  of  dis- 
torting its  shape.     At  the  first  setting  of  the  work  the  hub 
is  bored  and  faced  at  one  end,  one  edge  of  the  rim  is  faced, 
and    one    half   of   the   pulley    surface    is    rough-   and    finish- 


Fig.  2. 


Opposite  Side  of  Lathe,   showing  Taper  Attachment  that  forms  the 
Crown  on  the  Pulley 

turned.  The  rough-turning  of  the  pulley  surface  is  done 
with  a  single-point  tool  B,  which  is  carried  in  a  turret  tool- 
block  on  the  cross-slide  and  controlled  by  the  taper  attach- 
ment of  the  lathe;  and  the  finish-turning  is  done  with  a 
broad-faced  tool  C,  held  in  the  piloted  overhanging  holder 
attached   to  the  turret,  the  pilot  entering   the  bore  in  the 
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hub.  This  tool  is  set  at  an  angle  to  give  the  required  crown 
on  the  pulley.  The  facing  of  the  ends  of  the  hub,  the  boring 
of  the  hub,  and  the  facing  of  the  edges  of  the  rim  are  or- 
dinary turret  lathe  operations  and  do  not  need  any  de- 
scription. 

For  performing  the  same  operations  on  the  other  half  of 
these  pulleys,  the  casting  is  set  up  as  shown  in  Fig.  3,  with 


Fig.   3. 


Rear  View  of   Gisholt -Lathe   set  up  for   performing   Second   Step  in 
Pulley  Crowning  Operation 


outfit,  and  a  seating  capacity  for  250  people.  Twice  a  week 
moving  picture  performance!  are  given,  free  to  all  employes 
Of  the  company  and  dependent  members  of  their  families, 
but  no  outsiders  are  admitted.  It  is  strictly  understood  that 
the  privilege  of  this  recreation  center  is  conferred  only 
upon  those  who  are  connected  with  the  Bantam  Ball  Bearing 
Co.  in  a  working  capacity  or  their  dependents. 

Other  nights  during  the  week  the  theater 
is  used  for  various  other  purposes  as  deter- 
mined by  committees  of  employes.  In  fact, 
the  whole  amusement  center  is  placed  in 
charge  of  the  men,  and  is  run  through  their 
various  committees.  It  has  proved  a  valuable 
addition  to  the  community  life  and  is  actually 
a  means  toward  industrial  efficiency,  because 
it  stabilizes  the  working  force,  brings  out  the 
latent  capacities  of  the  workers,  and  gives 
them  new  interests,  all  of  which  has  a  decided 
influence  upon  their  interest  in  their  work, 
and  on  the  whole,  may  be  said  to  be  a  step 
toward  industrial  efficiency  through  the  com- 
mon-sense method  of  providing  the  proper 
kind  of  recreation.  It  is  practical  efforts  of 
this  kind  that  will  bring  employers  and  em- 
ployes closer  together  and  establish  that  har- 
mony which  is  so  necessary  for  industrial 
efficiency.  The  human  factor  in  industrial 
management  has  been  overlooked  too  much 
in  the  past.  It  is  gratifying  to  note  that  of 
late  there  has  been  a  decided  revival  in  the 
recognition  of  the  human  factor,  and  as  its 
importance  is  more  thoroughly  appreciated, 
industrial  difficulties  will   become  less  acute. 


special  jaws  D  on  the  chuck,  which  provide  for  gripping  the 
turned  half  of  the  surface  of  the  pulley  without  damage; 
these  jaws  also  distribute  the  pressure  over  a  sufficient  sur- 
face of  the  pulley  to  avoid  danger  of  distortion.  The  actual 
machine  work  is  performed  in  exactly  the  same  way  as  for 
the  first  operation.  The  time  required  to  complete  all  of 
the  machine  work  on  this  job  is  approximately  thirty  min- 
utes, which  is  very  satisfactory  from  the  standpoint  of  pro- 
duction. Excellent  workmanship  is  also  obtained.  The  same 
method  is  employed  for  machining  various  sizes  of  pulleys 
which  are  required  for  use  on  electric 
motors  built  by  the  Robbins  &  Myers  Co. 

E.  K.  H. 


WELFARE  WORK  OF  THE 
PRACTICAL  KIND 

When  a  factory  is  located  in  a  small 
town  where  amusements  are  scarce  and 
where  there  may  not  even  be  so  much  as 
a  moving  picture  show,  the  life  of  the 
workers  and  N their  families  is  monot- 
onous and  there  is  a  tendency  to  drift 
to  the  larger  centers.  It  then  becomes  an 
industrial  problem  that  must  be  solved 
to  satisfaction,  to  provide  such  forms  of 
amusement  as  are  required  for  a  normal 
existence.  This  problem  has  been  un- 
usually well  solved  by  a  departure  made 
by  the  Bantam  Ball  Bearing  Co.  in 
Bantam,  Conn. 

Bantam  is  a  village  some  twelve  miles 
away   from   the  nearest  town  where  any 
amusements  are  available,  and  the  largest 
industry  in  the  village  is  that  of  the  Bantam  Ball  Bearing 
Co.     The  necessity  of  providing  a  suitable  recreation  center 
became  apparent  to  W.  S.  Rogers,  the  leading  spirit  of  the 
company,  and  his  ideas  have  been  worked  out  in  a  remark- 
ably  satisfactory   manner.     Within   the    factory   building   of 
the  Bantam  Ball  Bearing  Co.  itself,  a  theater.  SO  by  25  feet, 
has  been  built,  having  a  real  stag'e,  first-class  moving  picture 


VOCATIONAL  EDUCATION  FOR  FOREIGN  TRADE 

The  keen  competition  in  foreign  trade  and  the  opening  of 
new  foreign  markets  to  American  products  have  found  co- 
operation in  courses  offered  by  both  the  College  of  the  City 
of  New  York  and  by  the  New  York  University.  These  in- 
stitutions offer  a  variety  of  courses  covering  export  tech- 
nique, which  deals  with  the  documents  used  in  export  trade; 
South  American  sales  problems,  an  advanced  course  for  those 


Interior  of  Theater    established   by  the   Bantam   Ball   Bearing   Co.    to   provide   a   Recreation   Center 

for   the   Employes 

familiar  with  the  Fundamentals  of  foreign  trade;  market  of 
geography,  a  study  of  markets  and  trade  channels;  United 
States  and  foreign  customs  administrations;  foreign  credits 
and  financing  foreign  trade;  Russian  markets;  practical 
steamship  operations;  commercial  French,  Italian,  Port- 
uguese. Spanish,  and  Russian,  and  business  English.  A 
number  of  other  institutions  have  plans  for  similar  courses. 
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Rustprooflng  Steel 


Method   Used  in  the   Plant  of  the   Hudson   Motor  Gar  Co.,  Detroit,  Mieh.,  for  Rustprooflng  Passenger 
Car  Steel  Bodies  Preparatory  to  Painting  by  Means  of  the  Deoxidine  Process 


IN  preparing  Iron  and  Bteel  Burfaces  lor  painting,  many 
different  methods  have  been  developed  for  removing  rust 
and  preventing  future  rusting.  Painting  is  only  a  tem- 
porary means  for  preventing  iron  and  steel  from  rusting, 
as  rust  forms  on  the  metal  beneath  the  paint.  Consequently 
some  treatmenl  is  necessary  preparatory  to  painting  to  pro- 
vide a  permanent  rustprooflng  coating.  A  method  that  has 
been  developed  for  this  purpose  is  treated  of  in  the  following. 

Methods  Commonly  Used  in  the  Past  for  Preparing-  Steel 
for  Painting- 
Three  methods,  which  have  been  commonly  used  in  the 
past  for  preparing  steel  for  painting,  and  which  are  still 
used  to  a  considerable  extent  are:  (1)  Washing  or  scrubbing 
the  steel  surface  with  gasoline  or  other  oil  solvent;  (2) 
washing  the  surface  with  soda  or  other  alkaline  compound; 
(3)  sand-blasting.  Each  of  these  methods,  however,  has 
certain  disadvantages  when  applied  in  practice. 

Gasoline,  or  other  solvent  for  oil,  mechanically  removes 
the  loose  particles  ad- 
hering to  the  surface 
to  be  cleaned,  as  well 
as  part  of  the  oil,  but 
it  does  not  remove  all 
of  the  rust  that  has 
formed  on  the  steel 
Emery  cloth  may  be 
used  in  connection 
with  the  gasoline  for 
rubbing  off  the  rust, 
but  this  treatment 
merely  exposes  the 
steel  to  the  atmos- 
phere, thereby  mak- 
ing it  likely  to  rust 
again   rapidly. 

Alkaline  compounds, 
such  as  soda,  remove 
greases  and  oil,  but 
do  not  remove  rust, 
and  after  a  steel  sur- 
face has  been  treated 
with  a  soda  compound, 
sufficient  amounts  of  this  compound  are  generally  left  on 
the  steel  to  form  a  thin  strata  of  soap  between  the  paint 
and  the  metal.  In  this  strata,  the  acids  are  neutralized,  but 
the  salts  left  behind  have  strong  inclinations  to  produce 
rust,  and  the  surface  is  not  left  in  what  may  be  called  a 
"passive"  condition. 

The  sand-blasting  process-  removes  both  rust,  oil,  and 
grease,  because  it  removes  the  entire  surface  of  the  metal 
and,  hence,  all  objectionable  materials  that  cause  rust;  the 
process,  however,  is  not  entirely  satisfactory,  because  it 
leaves  the  surface  of  the  steel  exposed  and  the  metal,  there- 
fore, will  rust  rapidly.  What  is  required  is  a  method  that 
will  produce  a  surface  that  has  no  tendency  to  rust.  The 
deoxidine  process,  which  is  used  by  the  Hudson  Motor  Car 
Co.,  Detroit,  Mich.,  in  preparing  the  steel  bodies  of  its 
passenger  cars  for  painting,  is  claimed  to  meet  these  con- 
ditions. 

The  Deoxidine  Process 

Briefly  described,  the  deoxidine  process  consists  in  wash- 
ing or  rubbing  over  the  steel  surface  with  deoxidine,  a 
liquid  consisting  of  a  mixture  of  alcohol,  phosphoric  acid, 
and  water;  and  then  washing  off  the  deoxidine  with  water, 
after  which  the  surface  is  dried  and  ready  to  paint.  The 
practical  application  of  the  process  as  used  at  the  Hudson 
Motor  Car  Co.'s  plant  will  be  described  in  the  following. 


Fig.   1.     Car  Body  in  Position  in  Draining  Table,  Beady  for  Bustproofing 


When  the  car  bodies  arrive  in  the  plant  of  the  company, 
they  have  been  more  or  less  exposed  to  atmospheric  condi- 
tions during  transit  and  while  in  storage,  and  are  covered 
with  a  thin  film  of  rust  or,  at  least,  there  are  indications 
of  the  beginning  of  an  attack  on  the  metal  by  the  atmos- 
phere. The  car  bodies,  as  they  arrive  in  the  department 
where  the  rustprooflng  takes  place,  are  mounted  on  a  truck 
so  that  they  can  be  easily  handled  by  one  or  two  operators. 
This  truck  is  then  pushed  into  position  for  the  rustprooflng 
treatment  in  a  space  surrounded  by  a  pan  or  draining  table, 
so  that  the  deoxidine  may  be  caught  and  prevented  from 
spilling  onto  the  floor.  When  the  body  has  been  placed  in 
position  within  the  draining  table,  as  shown  in  Fig.  1,  it 
is  painted  over  with  deoxidine,  much  in  the  same  way  as 
varnish  would  be  applied  to  the  surface.  The  drippings 
caught  by  the  draining  table  run  off  into  pails  or  pans  and 
are  used  for  a  second  rubbing  over  of  the  surface  to  be 
treated.     The  men  doing  this  work  wear  rubber  gloves  and 

rubber  boots,  as  well 
as  large  rubber  aprons, 
because  the  liquid 
contains  phosphoric 
acid,  and  would  there- 
fore attack  the  skin, 
as  well  as  leather 
aprons   and   boots. 

The  second  rubbing 
over  of  the  surface 
of  the  steel  plates  is 
done  with  steel  wool 
soaked  in  deoxidine. 
This  rapidly  removes 
the  rust  that  has 
formed  on  the  surface, 
and  the  steel  wool 
also  enters  into  the 
crevices,  cleaning  the 
whole  surface  thor- 
oughly. Sometimes 
emery  cloth  is  used, 
but,  on  the  whole, 
steel  wool  is  recom- 
mended. The  phosphoric  acid  in  the  deoxidine  removes  the 
rust,  the  alcohol  being  used  merely  as  a  carrier  of  the  acid. 

Washing-  Off  and  Drying-  the  Car  Body 

As  soon  as  the  car  body  has  been  thoroughly  cleaned,  by 
means  of  the  deoxidine,  the  truck  upon  which  it  is  mounted 
is  pulled  away  from  the  draining  table  and  the  body  is 
moved  to  another  part  of  the  floor,  where  hot  water  is  played 
upon  it  with  a  hose,  the  object  being  to  wash  off  all  alcohol, 
as  well  as  all  surplus  deoxidine.  (See  Fig.  2.)  The  reason 
for  using  hot  water  instead  of  cold  is  to  assist  in  the  drying 
of  the  body,  it  being  unnecessary  to  put  the  object  in  a  dry- 
ing oven.  An  air  hose  is  finally  blown  onto  the  body  for 
the  purpose  of  drying  out  any  cracks  or  seams,  after  which 
it  is  wiped  off  with  a  rag.  It  is  now  ready  for  the  priming 
coat  of  paint.  The  treatment  it  has  received  has  been  found 
to  prevent  all  rusting  under  the  paint.  In  case  it  should  not 
be  convenient  to  start  the  painting  immediately,  the  treat- 
ment will  also  prevent  rusting  for  a  considerable  period. 
The  experience  of  the  Hudson  Motor  Car  Co.  points  to  the 
fact  that  bodies  may  stand  for  several  months  exposed  to 
the  atmosphere  indoors  before  painting,  without  rusting. 

It  will  be  noted  from  the  foregoing  that  the  general  process 
of  applying  deoxidine  for 'rustprooflng  consists  simply  of 
washing  over  with  deoxidine,  washing  off  the  deoxidine  with 
water,  and  drying  and  painting. 
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Different  Methods  of  Applying  Deoxidine 
The  deoxidine  may  be  applied  in  various  ways.     It  is  not 
necessary  to  apply  it  as  described,  if  thi  bandied 

(, hi  be  more  satisfactorily  manipulated  in  other  ways.  In 
stead  of  varnishing  over  and  rubbing  the  surface,  the  liquid 
may  be  applied  by  dipping  or  Bpraylng.  Small  work,  for 
example,  is  generally  dipped  and  removed  to  a  draining 
table,  while  large  work  is  handled  in  the  same  way  as  the 
motor  car  bodies.  Wooden  tanks  or  buckets  should  he  used 
for  holding  the  liquid,  and  care  should  be  taken  not  to 
heat  it. 

In  washing  off  the  deoxidine  with  water,  small  work  may 
be  washed  off  by  dipping  In  a  tank  of -water,  a  small  stream 
of  fresh  water  being  constantly  permitted  to  run  into  the 
tank,  while  an  overflow  pipe  removes  the  surplus  water. 
Gasoline  should  not  be  used  for  washing.  Under  ordinary 
circumstances,  from  five  to  ten  minutes  is  allowed  before 
the  deoxidine  is  washed  off.  If  there  is  a  heavy  scale  of 
rust  on  the  surface,  the  treatment  described  above — merely 
rubbing  the  surface  with  steel  wool — will  not  be  sufficient, 
but,  in  that  case,  scratch-brushing  or  the  application  of 
emery  cloth  or  sandpaper  before  the  deoxidine  treatment 
would  be  used  to  remove  the  loose  rust.  Badly  rusted  work 
is  often  treated  by  rubbing  with  emery  cloth  while  the  work 
is  kept  wet  by  the 
use   of  deoxidine. 

After  the  car -body 
has  dried,  it  may  ap- 
pear to  be  smeared 
with  a  white  or  yel- 
low powdery  deposit. 
This  powder,  how- 
ever, need  not  be 
wiped  off,  as  it  has  no 
effect  upon  the  sur- 
face or  upon  the 
paint.  In  fact,  this 
powdery  deposit  is  a 
neutral  salt  which 
prevents  the  starting 
of  any  rust. 

Other  Uses  of  Deoxi- 
dine 

In  addition  to  the 
application  of  deox- 
idine for  cleaning 
work  for  painting,  as 
applied    to    motor    car 


Fig.   2. 


Washing  Car  Body   to   remove   Alcohol   and   Surplus   Deoxidine 

bodies  and  similar  parts,  the  liquid  may  be  used  for  clean- 
ing surfaces  that  are  not  to  be  painted.  In  that  case,  if 
the  work  is  covered  with  a  heavy  coating  of  rust,  it  is  first 
sand-blasted,  and  then  brushed  over  with  deoxidine  and 
wiped  dry  with  a  cloth  before  the  deoxidine  has  had  a  chance 
to  dry.     In  this  case,  the  surface  is  not  washed  with  water. 

For  work  that  is  only  slightly  attacked  by  the  atmosphere, 
the  process  is  as  follows:  The  surface  is  first  rubbed  with 
the  liquid  and  emery  cloth,  and  then  washed  off  in  water, 
after  which  it  is  again  brushed  over  with  deoxidine  and 
immediately  wiped  dry  with  a  cloth,  no  water  being  used 
after  the  second  brushing  over  with  deoxidine. 

Automobile  bodies  may  also  be  prevented  from  rusting 
in  transit,  when  manufactured  in  one  place  and  shipped  to 
another  factory,  by  the  application  of  one  coat  of  deoxidine 
to  the  work  just  prior  to  shipping,  this  coat  being  permitted 
to  dry  on  the  surface  without  washing  or  wiping.  After 
the  body  has  arrived  in  the  factory  where  it  is  to  be  finished, 
the  steel  surface  is  again  treated  for  painting  in  the  same 
way  as  described  for  the  car  bodies  handled  at  the  Hudson 
Motor  Car  Co.'s  plant:  The  preliminary  coating  of  deox- 
idine applied  before  shipping  keeps  the  surface  of  the  steel 
comparatively  clean,  and  leaves  but  a  slight  coating  pro- 
duced by  atmospheric  conditions  to  be  removed  in  the  final 
rustproofing  process,  which,  therefore,  can  be  carried  out 
easily  and  rapidly.  E.  O. 


THE  FIXED  RADIAL  CYLINDER  ENGINE 

in  a  paper  presented  at  the  annual  meeting  of  the  Soc 
<»f  Automotive  Engineers,  John  W.  Smith,  a  designer  of  fixed 
radial  airplane  engines,  Philadelphia,  Pa,  states  in  com- 
paring airplane  engines  that  it  is  his  belief  that  the  air- 
COOled  fixed  radial  cylinder  engine  offers  a  much  more 
promising  field  tor  airplane  development  than  either  the  V 
type  water-cooled,  or  the  revolving  air-.-oolel  engines.  There 
is  a  great  deal  of  confusion  in  comparing  weights  of  air- 
plane engines,  it  being  customary  to  refer  to  the  weight  of 
the  water-cooled  engines  by  giving  the  weight  dry,  omitting 
the  weight  of  the  water  and  the  radiator.  A  fair  compar- 
ison of  engine  weights  should  include  the  entire  power  plant 
mounted  in  the  fuselage  with  sufficient  fuel  and  oil  for  some 
hours  of  operation.  The  water-cooled  engine  requires  more 
fuselage  space  and  in  addition  an  elaborate  sheet-metal  cas- 
ing and  exhaust  piping  to  complete  the  power  plant.  The 
mounting  of  a  nine-  or  ten-cylinder  radial  air-cooled  engine 
shows  a  saving  in  weight  over  the  water-cooled  engine,  when 
all  elements  are  included.  If  the  entire  power  plant  is  in- 
cluded in  giving  the  weight  of  the  water-cooled  engine,  it 
will  be  found  that  the  lightest  water-cooled  type,  which  is 
probably  the  Liberty  engine,  will  weigh  over  2.7  pounds  per 
horsepower   for   the   400   horsepower  size   when   installed   in 

the   airplane.      A    400- 

horsepower,    ten-cyl- 
inder, fixed  radial  en- 
gine,    having    a     5%- 
Inch    bore   and   a   6%- 
inch     stroke,    has    an 
estimated     weight     of 
1.3    pound    per    brake 
horsepower,    and    a 
nine-cylinder    engine 
of  the  same  type,  hav- 
ing   a     5%-inch     bore 
and  a  6y2-inch  stroke, 
is  said  to  develop  310 
horsepower    and    to 
weigh   640   pounds,   or 
2.06  pounds  per  brake 
horsepower,      which 
shows    that    the    fixed 
radial  type  engine  has 
a  weight  advantage  of 
fully     0.6     pound     per 
horsepower    over    the 
water-cooled    type. 
The  construction  of  the  fixed  radial  engine  makes  for  re- 
liability,   because    of   simplicity    and    compact    design.      The 
English  have  developed  the  roller  bearing  to  a  point  where 
it  is  practically  infallible  for  crankshaft  and  connecting-rod 
applications.     A  simple  oiling  system  which  does  not  depend 
upon  a  fixed  pressure,  and  in  which  the  oil  is  sprayed  from 
one  point  only,  is  adaptable  to  and  practical  in  an  all-roller 
bearing,  fixed  radial  engine.     The  circulating  and  fresh  sup- 
ply of  oil   is   pumped   through   a  hollow   crankshaft    and    is 
thrown  off  by  centrifugal  force  onto  all   the  cylinders  in  a 
uniform  manner,  the  bottom  cylinder  getting  the  same  sup- 
ply as  those  at  the  top. 

To  produce  a  perfectly  balanced  fixed  radial  engine,  the 
axes  of  all  cylinders  should  be  in  the  same  plane,  and  the 
pistons  connected  to  opposed  two-throw  cranks.  An  engine 
equipped  with  a  single-throw  crank  must  he  counterbalanced 
by  weights,  and  for  this  reason  it  is  evident  that  consider- 
able weight  can  be  saved  by  resorting  to  the  double-throw 
crank  construction. 

There  is  every  reason  to  believe  that  the  fuel  consump- 
tion of  the  fixed  radial  engine  should  be  at  least  as  good  as 
that  of  the  conventional  V-engine,  since  the  mean  effective 
pressure  at  high  speeds  can,  with  proper  design,  be  made 
to  equal  that  in  the  best  water-cooled  practice,  while  the 
bearing  friction  is  less  with  roller-type  bearings  than  with 
plain  bearings. 
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Building 
a  Sanding 
Machine 


Article  Dealing  with  the 
Methods  of  Machining  the 
Important  Parts  of  a  Sand- 
ing Machine,  Describing 
the  Jigs  and  Fixtures  Used, 
and  General  Procedure 
Building    the    Machine 


in 


BY  ROBERT  MAWSON 


Fig.    1.      Motor-driven    Sanding    Machine 

I^HE   sanding  machine  shown   in  Fig.   1    (developed  by 
the   Electric   Specialty   Co.   of   Stamford,    Conn.)    was 
%   designed   to   supersede   the   hand   methods   which   are 
commonly  used  in   the  pattern   shop  for  planing,   beveling, 
squaring,  and  drafting  patterns.     This  machine  can  also  be 
used  to  take  the  place  of  a  milling  machine  on  light  work, 
as  well  as  for  grinding  metal  of  various  degrees  of  hardness 
according  to  the  grade  of  abrasive  used  on  the  disk.     The 
machine  is  commercially  known  as  a  speed  sander,  and,  as 
will  be  seen  from  the  illustration,  this  particular  machine 
is   motor-driven   and   mounted   on   a   column.     A   somewhat 
unique  design  of  column  which  is  made  with  the  top  and 
base  of  cast  iron  united  by  a  sheet  iron  shell  is  shown  in 
Fig.   2,  and  is  giving  excellent  results,  being   stronger  and 
much    lighter   than   the    one-piece   cast-iron    type.      The    im- 
proved type  of  column  shown  in  Fig.  2  also  has  an  advantage 
over  the  cast-iron  design  from  a  manufacturing  standpoint. 
The  base  casting  A  and  the  top  B  are  made  of  cast  iron 
as  previously  stated,  and  the  column  proper  of  No.  18  gage 
sheet  steel.     This  shell,  after  being  cut  and  bent  to  shape, 
is  welded  together,   and   strips  of   steel,   approximately   iy2 
inch  wide  and  */4  inch  thick,  of  suitable  length  are  fitted  at 
the  top  and  bottom  of  the  column  shell.     These  strips  are 
either  riveted  or,  preferably,  spot-welded  to  the  shell.     The 
ends    of    the   strips   are   pro- 
truded  through  the  cored 
holes    in    the    top    and    base 
castings,    respectively,    and 
bent    over    or    clinched,   thus 
producing   a   very    rigid    con- 
struction.    These  steel  pieces 
may  be  seen  in  the  top  part 
of  Fig.  2.    The  weight  of  the 
cast-iron    column    is    120 
pounds,     whereas     the     total 
weight  of  the  column  of  the 
three-piece    type    is    but    35 
pounds.     It   was    thought   at 
first  that  the  three-piece  col- 
umn would  tend  to  rattle  and 
cause    excessive    noise,    as 
might    be    expected    of    sheet 


Fig.    2.      Improved    Type   of   Column 


Fig.    3.     Sanding  Machine   Base 


metal  parts,  especially  as  the  disk  of  the  machine  travels 
at  a  high  yate  of  speed.  However,  this  is  not  the  case,  and 
machines  manufactured  with  this  type  of  column  have 
proved  to  be  as  rigid  and  as  silent  in  operation  as  machines 
having  the  heavy  cast-iron  column. 

An  interesting  feature  of  the  machine  is  the  method  em- 
ployed to  remove  the  wood  dust  or  metal  grindings.  A 
detail  of  the  base  of  the  machine  proper  is  illustrated  in 
Fig.  3.  The  disk  revolves  inside  the  cored  pocket  A,  the 
outer  face  of  which  is  covered  with  a  flange,  as  shown  in 
the  illustration  of  the  assembled  machine,  Fig.  1.  If  a 
blower  system  is  available  in  the  shop,  a  pipe  is  connected 
to  the  flange  B,  Fig.  3,  through  which  the  dust  is  drawn 
away  as  it  is  produced.  If  it  is  desired  to  have  the  machine 
self-contained,  however,  as  shown  by .  Fig.  1,  a  fan  is  pro- 
vided, the  shaft  of  which  is  mounted  in  a  bearing  in  the 
hole  C,  Fig.  3.  The  fan  is  driven  by  a  round  belt  which 
can  be  seen  at  the  rear  of  the  motor  in  Fig.  1.  The  correct 
speed  may  be  obtained  either  directly  from  the  motor  shaft 
as  in  the  present  case,  or  if  it  is  necessary  to  reduce  the 
revolutions  per  minute  of  the  motor,  by  suitable  gearing. 
On  the  machines  that  are  equipped  with  a  fan,  the  flange  B, 
Fig.  3,  is  covered  with  a  plate,  and  the  dust  is  drawn 
through  the  opening  D  by  means  of  the  fan  and  is  forced 

through  the  passage  G  of  the 
blower  cap,  Fig.  4.  A  pipe  is 
attached  to  the  end  B  of  this 
passage,  the  lower  end  of 
which  fits  into  a  receptacle 
placed  at  the  bottom  of  the 
column  inside  the  machine. 
When  it  is  desired  to  remove 
the  dust,  the  receptacle  may 
be  conveniently  taken  out 
through  the  door  B,  Fig.  1. 
On  the  type  of  machine 
which  is  not  supported  by  a 
column  and  which  is  usually 
placed  on  a  stand  or  bench 
an  opening  is  cut  in  the 
table  of  the  bench  for  the 
passage  of  the  pipe  which  is 
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fitted  to  flange  B,  Fig.  4,  just 
as  it  is  with  the  column-sup- 
ported machine.  This  pipe 
deposits  the  waste  material 
into  a  box  under  the  bench, 
from  which  it  can  be  conven- 
iently removed. 

Referring  to  Fig.  1,  it  will 
be  noticed  that  a  quadrant 
and  graduated  segment  are 
fitted  to  the  side  of  the.  ma- 
chine. With  the  aid  of  the 
index  scribed  on  the  quad- 
rant, the  plane  of  table  C 
may  be  adjusted  to  give  a 
range  of  60  degrees,  that  is, 
from  45  degrees  below  to  15 
degrees  above  the  horizontal 
plane.  A  micrometer  head 
attached    to    the    segment,    as 
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Fig.   4.     Blower  Cap  Details 


shown  in  the  illustration,  can  be  used  to  obtain  very  ac- 
curate adjustments,  which,  of  course,  is  convenient  when 
performing  such  operations  as  duplicating  angular  beveled 
surfaces.  A  V-block  equipped  with  a  tongue  to  fit  the  slot 
of  the  machine  table,  and  which  is  capable  of  swiveling  on 
the  tongue,  will  be  found  convenient  for  machining  angular 
surfaces  in  the  horizontal  plane. 

Machining  the  Base 

The  first  operation  when  machining  the  base  consists  of 
grinding  the  front  face  F,  Fig.  3,  to  obtain  a  dustproof  joint 
when  fitting  the  flange  which  forms  the  outside  wall  of  the 
cored  pocket  A.  The  second  operation  is  the  milling  of  sur- 
face E,  which  furnishes  the  seat  for  the  quadrant.  The 
third  operation  is  a  drilling  operation,  and  is  performed  in 
the  jig  shown  in  Fig.  5.     The  jig  is  positioned  by  two  pins 

A,  which  fit  into  the  locating  holes  in  the  end  of  the  long 
cored  chamber  in  which  the  disk  revolves.  Stop-plates  are 
shown  in  the  illustration  resting  on  the  upper  surface  of 
the  casting.  Five  11/32-,  and  two  13/32-  inch  holes  are  then 
drilled  in  the  upper  side  of  the  casting,  the  center  hole  B 
for  the  fan-shaft  bearing  being  redrilled  later  as  a  separate 
operation.  The  four  No.  14  drill  holes  on  the  end  of  the 
casting  are  then  drilled,  these  holes  being  used  for  the  dust 
exhaust  pipe  system.  The  fourth  operation  is  machining 
the  four  holes  for  assembling  the  quadrant,  and  the  jig  used 
is  shown  in  Fig.  6.  The  jig  is  located  by  the  plate  A  which 
fits  against  the  ground  face  F,  Fig.  3.     The  adjusting  screw 

B,  Fig.  6,  when  tightened,  draws  the  stop  C  against  the 
curved  contour  of  the  flange  G,  Fig.  3,  thus  securely  clamp- 
ing the  jig  in  place.  Three  Vi  inch  diameter  and  one  5/16 
inch  diameter  holes  are  drilled,  after  which  these  holes  are 
tapped  as  shown  by  the  notations  on  Fig.  3.  The  fifth  op- 
eration, referred  to  above,  is  that  of  redrilling  the  fan-shaft 
bearing  hole  to  %  inch  diameter  and  counterboring  it.  The 
oil-hole  for  the  fan-shaft    (see  Fig.  3)    is  afterward   drilled. 


Machining  the  Table 
When  machining  the  table, 
the  firs'  operation  is  gang- 
milling  the  top  and  slot,  the 
cntten  being  eet  up  In  the 
usual  manner.  The  manner 
in  which  the  castings  were 
formerly  held  for  this  opera- 
tion was  by  means  of  finger 
straps  which  fitted  into 
drilled  holes  A,  Fig.  1,  in 
each  end  of  the  table,  the 
lower  edge  of  the  table  rest- 
ing on  two  parallels.  It  will 
be  apparent  that  these  holes, 
as  formerly  used  for  holding 
the  table  for  this  operation, 
imewhat  of  a  disfigure- 
ment. Of  course  this  fault 
might  have  been  overcome  by 
plugging  the  holes,  but  as  this  would  have  entailed  another 
operation,  and  as  it  was  necessary  to  provide  adequate  means 
for  holding  the  casting  during  the  milling  operation,  the 
pattern  was  changed  and  lugs  cast  on  as  shown  in  Fig.  7. 
These  lugs  are  designed  simply  for  the  purpose  of  holding 
the  casting  while  milling,  and  of  course  are  removed  in  the 
subsequent  operation  of  milling  the  ends,  so  that  when  fin- 
ished the  casting  presents  a  much  better  appearance  than 
did  the  earlier  design.  The  second  operation  consists  of 
milling  the  edge  surfaces.  Two  castings  are  clamped  aga 
the  vertical  faces  of  an  angular  plate,  which  is  fastened  to 
the  table  of  the  milling  machine.  The  finished  faces  of  the 
castings,  as  milled  in  the  previous  operation,  are  squared 
up  with  the  vertical  surface  of  the  angle-plate  fixture  which, 
of  course,  is  squared  with  the  face  of  the  table.  First,  the 
two  ends  are  machined  with  a  side  cutter,  setting  over  the 
milling  machine  table  when  milling  the  opposite  end  to 
obtain  the  correct  length  of  the  finished  piece.  The  castings 
are  then  turned  90  degrees  and  the  long  straight  edges  of 
both  castings  are  machined  at  once,  using  a  face  cutter. 
The  third  operation  consists  of  milling  the  long  beveled 
edge  which  comes  next  to  the  disk.  One  casting  is  machined 
at  a  time,  and  is  located  on  the  vertical  surface  of  an  angle 
fixture  by  a  tongue  that  fits  into  the  longitudinal  slot  in 
the  table  top,  and  is  then  secured  by  suitable  means,  such 
as  parallel  clamps.  In  this  way,  when  the  milling  machine 
is  once  set,  all  the  tables  are  milled  the  same  distance  be- 
tween the  slot  and  this  long  beveled  edge,  that  is,  from  the 
slot  to  the  disk  when  the  machine  is  assembled.  A  stand- 
ard angular  cutter  is  used  in  this  operation.  The  fourth 
operation  consists  of  milling  a  slot  for  the  segment  on  the 
under  surface  of  the  table,  and  its  location  may  be  deter- 
mined by  referring  to  the  assembled  machine. 

The  fifth  operation  is  that  of  drilling  the  holes  in  the  edge 
of  the  table,  which  are  used  in  assembling  the  segment,  and 
the  jig  used  in  this  operation  is  shown  in  Fig.  8.     The  jig 


Fig.   5.     Jig  for  drilling  Holes  in  the  Base 


Fig.   6.     Jig  for  drilling   Quadrant   Holes  in  Base 
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is  Looated  parallel  to  the  end 
of  tin-  table  bj  means  of  the 
lucre  /;.  the  lower  par)  <>t 
which  Qta  Into  the  slol  thai 
was  milled  in  Hie  pn  i 
operation.  The  Jig  is  then 
pushed  against  the  beveled 
edge  D  of  the  table,  ami  the 
knurled  bead  Bcr.e'w  0  secures 
it  in  position.  One  5  L6  and 
one  31  64  Inch  hole  are  then 
drilled  Id  the  vertical  arm  .1. 

Mnchinlnur  Operations  for  the 

Quadrant  unci  the  Segment 

In  Fig.  9  are  shown  a  tin 
Ished  quadrant  ring,  at  the 
left,  and  a  finished  segment 
ring,  at  the  right.  The  ma- 
chining  operations  pertaining 
to  the  quadrant   will  be  considered  first. 


Fig.   7.     The  Improved  Type  of   Table 


In  performing  the 
first  operation,  the  center  hole  is  bored  to  size,  the  casting 
being  held  in  a  three-jawed  chuck  which  engages  the  large 
diameter.  The  outside  surface  is  faced  and  the  outside  bevel 
formed  as  a  part  of  the  first  operation  and  before  removing 
from  the  chuck.  The  beveling  of  the  outside  surface  is  not 
very  important,  as  this  is  done  only  for  appearance.  For 
the  second  operation,  the  quadrant  ring  is  reversed  and  is 


The  fourth  operation  con- 
sists of  (lilting  the  ring  into 
four  parts  t'>  make  the  quad- 
rant. The  casting  is  mounted 
mi    a    ring,   A.   Pig,    10,    whieh 

is  a  counterpart  of  a  com- 
plete segmenl  ring  with  its 
outside  diameter  fitting  Into 
the  large  bored  hole  of  the 
quadrant  ring.  Two  screws 
/»'  hold  the  ring  securely  in 
place,  the  milling  cutter 
being  fed  through  the  ring 
at  C,  and  being  located  by  a 
steel  guide  pad  attached  to 
the  fixture,  as  shown  in  Fig. 
13  at  B.  The  nuts  at  B,  Fig. 
10,  are  then  loosened  and 
the  ring  is  revolved  until  the 
first  slot  is  at  E — a  revolution  of  90  degrees — and  it  is 
located  at  this  point  by  a  steel  gage-block  which  engages 
the  slot  in  the  ring  and  the  slot  E  in  the  locating  ring.  The 
next  slot  is  milled  at  D,  the  milling  cutter  being  positioned 
as  before  by  means  of  the  gage-block,  using  the  slot  just 
made  at  C  after  the  ring  has  been  revolved  90  degrees,  as 
before.  This  procedure  is  continued  until  the  four  cuts  have 
been  made.     The  fifth  operation  consists  of  drilling  the  holes 


Fig:.   8.     Jig-  for  drilling  Holes  in  Edge  of  Table 

centered  by  placing  on  the  short  plug  of  a  fixture  fitting 
into  the  bored  hole.  This  fixture  is  arranged  with  three 
straps  which  are  tightened  on  the  ring,  holding  it  securely. 
The  center  hole  is  then  counterbored,  and  the  inside  bevel 
E  is  formed  by  setting  over  the  toolpost  to  the  required 
angle.  For  performing  the  third  operation,  the  casting  is 
again  reversed  and  located  on  an  expanding  plug  which  fits 
the  bevel  formed  in  the  previous  operation.  The  casting  is 
then  faced  until  the  ring  is  of  the  required  thickness. 


Fig.   9.      The   Machined   Quadrant   and   Segment   Rings 

in  the  quadrant,  and  the  jig  used  is  shown  in  Fig.  11.  The 
casting  is  placed  on  the  machined  surface  of  the  jig,  which 
fits  inside  the  turned  recess  of  the  quadrant,  and  is  pushed 
against  the  stop  A  and  held  against  it  with  a  strap  (not 
shown  in  the  illustration)  on  the  under  side  of  the  jig. 
Four  5/16-indh  holes  are  then  drilled,  also  two  No.  13  drill 
holes  and  one  No.  19  drill  hole,  one  of  the  5/16-inch  holes 
being  on  the  plate  B. 

When   machining   the    segment   which,    as    shown   to    the 


Fig.   10.     MUling  Fixture   used  for  quartering  Quadrant  Ring 


Fig.   11.     Jig  for  driUing  Seven  Holes  in  the  Quadrant 
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right  in  Fig.  9,  is  also  made 
from  a  ring  casting,  the  piece 
is  first  chucked  by  the  cored 
hole  B,  the  smaller  diameter 
being  next  to  the  face  of  the 
chuck.  For  the  second  opera- 
tion, the  large  diameter  A  is 
turned  and  the  outer  surface 
faced.  The  casting  is  then 
reversed  in  the  chuck  and 
located  by  a  recess,  which 
conforms  to  the  large  turned 
diameter  and  is  held  by  means 
of  two  screws  similar  to  the 


Fig.    12.      Disk   Hub   and   Jig   for  drilling   it 


method  of  holding  illustrated  in  Fig.  10.  The  small  diam- 
eter C,  Fig.  9,  is  then  turned,  the  beveled  surface  D  formed, 
and  the  hole  B  bored  in  the  third  operation.  The  fourth 
operation  consists  of  facing  the  surface  F  to  the  correct 
thickness.  During  this  operation  the  casting  is  again  re- 
versed and  located  by  a  plug  that  fits  into  the  bored  hole  B, 
and  is  held  by  beveled  ring  segments  which  fit  into  the  sur- 
face D,  machined  in  the  previous  operation.  For  the  fifth 
operation  the  casting  is  placed  on  a  milling  fixture  and 
bisected,  in  the  same  way  that  the  quartering  operation  is 
performed  on  the  quadrant,  the  correct  location  for  the  mill- 
ing cutter  being  determined  by  set  blocks.     The  sixth  opera- 


Ol   the  tap-:  U  I 

hi   the   rarioni  h  o  l  e  s. 

Another  important  feature 
shown  in  this  illustration  is 
the  method  ot  gaging  the 
dimensions  of  the  inside  bev- 
eled   l  . 

S-in.h  steel  balls.  With  this 
method  it  is  an  M 
to  gage  the  distance  back 
from  the  finished  face  by  the 
:  an  ordinary  microm- 
eter, the  size  of  the  balls 
being    known.      This    method 


is  similar  to  the  well-known  one  used  for  measuring  dovetail 
ways  employing  the  use  of  finished  steel  plugs.  The  various 
bored  holes  are  tested  by  the  use  of  "Go"  and  "Not  Co" 
gages.  The  outside  diameters  are  measured  with  microm- 
eters. Gages  are  also  used  to  obtain  the  corn,  t  measure- 
ment of  the  60-degree  angle,  and  after  the  cross-slide  has 
once  been  correctly  set,  the  machining  of  this  bevel  is  simply 
a  matter  of  removing  stock  until  the  dimensions  given  are 
obtained.  The  eighth  and  final  operation  on  the  segment 
consists  of  making  the  graduations.  This  is  done  in  a  punch 
press,  the  casting  being  located  in  the  die  by  a  pin  which  fits 
into   the   %-inch   reamed   hole    (see   Fig.   15),   and   the   hori- 


Fig.    13. 


Milling  Fixture  illustrated   in   Fig.    10,    showing   Guide   Fad 
for   Milling   Cutter 


tion  is  the  rounding  of  one  end  of  the  segment  by  milling, 
so  that  it  will  clear  the  under  side  of  the  table  while  being 
assembled.  This  is  best  shown  by  Fig.  15.  The  drilling  jig 
used  for  the  seventh  operation  on  the  segment  is  shown  in 
Fig.  14.  The  casting  is  slid  into  the  jig  and  rests  against 
the  stop-plate  A,  being  held  in  position  by  means  of  the 
screw  B.  The  correct  location  is  obtained  in  a  similar  man- 
ner to  that  described  for  the  quadrant,  a  turned  bevel  sur- 
face C,  on  the  jig  fitting  into  the  beveled  recess  on  the  seg- 
ment. Four  holes  are  then  drilled:  one  31/64  inch  in  diam- 
eter, one  No.  12,  one  No.  19,  and  one  V4  inch  in  diameter. 
One  of  the  finished 
drilled  'segments  is 
shown  beside  the 
jig  in  the  illustra- 
tion. The  31/64- 
inch  hole  D  is 
reamed  to  '._.  inch 
diameter  before  re- 
moving the  piece 
from  the  j  i  g,  and 
the  hole  at  E  is 
afterward  tapped. 

Details  of  the 
quadrant  and  seg- 
ment are  shown  in 
Fig.  15,  and  the  op- 
erations described 
on  these  parts  can 
be  more  readily  fol- 
lowed by  reference 
to  this  illustration. 

Fig.     15    alSO     gives  •      Fig.   15.     Details  of  the 


»."  DRILL^  „ 

COUNTERBORE  ij'VofOV^ 
18-18  FILL.    HEAD  SCREW 

QUADRANT 


Fig.    14.      Jig  used   for  drilling  Four  Holes  in   Segment,    and   Finished 
Segment  after  Drilling  Operation 

zontal  surface  at  the  other  end  coming  against  a  stop-plate. 
The  punch  with  the  graduated  lines  and  figures  is  then 
forced  down  onto  the  casting,  and  the  graduated  lines  and 
figures  are  stamped  thereon. 

The  Disk  Hub 

One  other  interesting  feature  of  the  sanding  machine  is 
the  arrangement  by  which  dull  disks  can  be  readily  removed 
and  replaced.  This  change  can  be  made  in  a  very  short  time 
because  of  the  simple  yet  effective  design  of  the  disk  hub. 
This  detail  and  the  jig  for  drilling  the  holes  in  it  are  illus- 
trated in  Fig.  12. 
The  method  of  re- 
moving the  disk  is 
to  loosen  the  two 
nuts  which  hold  it 
to  the  h  u  b,  and 
give  the  disk  a 
slight  turn,  which 
will  bring  the  nuts 
opposite  the  large 
hole,  through  which 
they  arc  withdrawn 

moved.  The  only 
machine  work  on 
this  piece  consists 
of  drilling  two 
pairs  of  holes  and 
slotting  through 
each  pair.  The  piece 
is  located  In  the 
jig  by  a  pin  which 


Segment  and  the  Quadrant 
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His  into  the  hole  in  tin-  huh  of  the  disk.  After  the  flrtl 
..  n;  inch  bole  baa  been  drilled,  s  plug  is  placed  through 
the  bushing  and  Into  this  bole,  bo  aa  to  prevent  the  casting 
From  revolving  during  the  remaining  operations.  Another 
6  i <",  null  and  two  L8  82-lnch  holes  are  thou  drilled.  The 
i::  82-lnch  boles  are  redrllled  to  ::,  Inch  diameter,  :uid  each 
pair  of  boles  Is  connected,  as  shown,  by  Blotting  with  a  5/16- 
Inch  end-mill,  while  the  casting  is  held  and  rotated  In  a 
chuck   on   a   regular   milling  machine   index   head. 


PITCH  OF  BROACH  TEETH 

In  the  manufacture  Of  broaches,  there  are  many  questions 
which  require  serious  consideration  if  the  success  of  the  fin- 
ished tools  is  to  be  insured,  and,  owing  to  the  fact  that  each 
type  of  work  has  to  be  investigated  on  its  own  merits,  it  is 
difficult  to  give  any  definite  rules  that  will  govern  the  design 
and  manufacture  of  these  tools.  Formulas  for  determining 
broach  dimensions  cannot  be  followed  very  closely,  but  must 
be  taken  as  a  guide  in  conjunction  with  the  lessons  taught 
by  experience.  The  material  of  which  the  parts  requiring 
to  be  broached  are  made,  as  well  as  the  shape  or  design  of 
the  part  and  the  amount  of  material  to  be  removed  all  have 
their  influence  on  the  proportions  of  the  broaches.  The 
amount  of  metal  which  each  tooth  of  the  broach   is  called 
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Chart  showing  Pitch  of  Broach   Teeth 

upon  to  remove  also  influences  the  volume  of  chip  space  re- 
quired, and  this,  in  turn,  governs  to  some  extent  the  distance 
between  the  broach  teeth,  or  the  pitch,  as  well  as  the  depth 
of  the  chip  space. 

Some  experienced  manufacturers,  after  extensive  experi- 
ments and  costly  failures,  have  come  to  the  conclusion  that 
the  pitch  of  the  broach  teeth  is  one  of  the  most  vital  points, 
as  when  this  dimension  is  correctly  determined,  the  other 
proportions  and  details  can  be  arranged  to  suit.  The  pitch 
should  not  be  made  too  fine,  but  as  large  as  convenient  under 
the  circumstances,  without  causing  weakness  in  the  core  of 
the  broach.  It  has  often  been  thought  that  a  broach  with 
finely  pitched  teeth,  each  tooth  removing  a  comparatively 
small  amount  of  metal,  stood  a  better  chance,  but  this  is  not 
by  any  means  the  case. 

Special  Rules  for  Pitch  of  Broach  Teeth 
In  attempting  to  broach  a  hole  of  any  given  length,  it  is 
obviously  a  good  point  to  have  at  least  two  teeth  in  an 
actual  cutting  position  at  all  times,  until  the  broach  has 
finished  cutting,  but  with  certain  work,  the  length  through 
the  broached  portion  is  the  matter  which  must  he  first  con- 
sidered. In  some  instances,  as,  for  example,  a  thin  disk,  it 
is  not  possible  to  arrange  for  more  than  one  tooth  to  be 
passing  through  the  broached  portion  at  all  times,  and  then 
it.  is  highly  advisable  to  arrange  the  parts  in  a  row  so  that 
the  whole  depth  of  the  hole  to  be  broached  is  three  times 
the  pitch  of  the  broach  teeth.     Care  should  be  exercised  in 


clamping  the  disks,  so  thai  they  are  all  kept  absolutely  in 

line,  as  one  lalling  out  of  place  would  cause  fracture  of  the 

broach  or  destruction  of  the  part. 

Should  the  article  be  of  a  peculiar  design  which  will  not 
allow  several  to  be  broached  at  a  time,  then  the  broach  must 
be  supported  and  kept  in  its  correct  position  by  a  guide  hole 
which  bears  on  a  part  of  the  broach  that  has  no  cutting 
edges,  and  which,  in  turn,  is  definitely  located  in  relation 
to  the  article  being  broached.  Work  in  connection  with  the 
automobile  and  allied  industries,  however,  has  generally  a 
reasonable  length  of  the  broached  portion,  and  in  such  cases 
the  accompanying  chart  will  be  found  to  give  good  results 
in  determining  the  pitch  of  the  teeth.  In  order  to  avoid 
the  manufacture  of  unnecessary  tools,  one  size  of  broach  is 
frequently  used  for  several  different  parts  having  varying 
lengths  of  hole,  and  in  such  cases  the  distance  through  the 
shortest  hole  should  be  used  in  determining  the  pitch  of  the 
broach  teeth. 

The  results  given  in  the  chart  enable  a  reasonable  pitch 
to  be  determined,  and  very  fine  pitches  are  avoided  as  much 
as  possible,  as  the  power  required  to  pull  a  fine-pitched 
broach  through  the  work  frequently  causes  the  end  of  the 
broach  to  be  pulled  off,  owing  to  the  cutting  portion  becom- 
ing choked  in  the  hole. 

Differential  Pitching-  of  Teeth 

The  advantages  of  spacing  the  teeth  irregularly  (to  a 
limited  degree)  do  not  appear  to  be  fully  appreciated,  or  if 
appreciated,  do  not  appear  to  be  considered  as  sufficiently 
great  to  justify  the  slight  additional  trouble  necessary  in 
differential  spacing.  There  is  no  doubt,  however,  that  par- 
ticularly when  broaching  comparatively  hard  or  tough  mater- 
ial the  additional  time  occupied  in  the  manufacture  of  the 
broach  is  fully  compensated  for.  The  object  of  this  modifica- 
tion in  design  is  to  produce  a  better  finish  on  the  work;  at 
the  same  time  the  working  life  of  the  broach  is  somewhat 
lengthened.  The  broaching  operation  can  by  no  means  be 
regarded  as  a  smooth  operation,  like  the  taking  of  a  fine 
cut  on  a  lathe,  but  there  is  always  a  certain  amount  of  chat- 
ter, and  in  the  case  of  a  broach  having  teeth  evenly  spaced 
along  its  whole  length,  any  one  tooth  has  a  tendency  to  pro- 
duce the  same  irregularities  as  the  preceding  tooth,  and 
consequently  the  trouble  is  to  some  degree  accentuated. 
When  teeth  of  slightly  varying  pitch  are  used,  any  given 
tooth  tends  to  remove  irregularities  left  by  the  previous 
tooth. 

There  is  no  fixed  rule  for  determining  the  most  suitable 
amount  of  variation  from  standard,  but  probably  an  increase 
of  0.004  inch  for  each  of  four  spaces,  making  a  total  of  0.016 
inch  for  the -last  tooth,  will  be  found  generally  satisfactory; 
the  next  following  space  will  be  made  standard,  and  then 
the  increase  started  again. 

In  the  case  of  a  broach  for  which  a  tooth  pitch  of  %  inch 
has  been  decided  upon,  the  spacing  would  be  as  follews: 


First  space   0.625 

Second  space   0.629 

Third  space    0.633 

Fourth  space   0.637 


Fifth  space '0.641 

Sixth  space  0.625 

Seventh  space   0.629 

Eighth  space   0.633 


and  the  sequence  repeated. 

In  some  instances  more  than  and  sometimes  less  than  the 
increment  suggested  above  is  used;  spline  broaches,  for  auto- 
mobile sliding  gear  holes,  are  mostly  made  with  equally 
spaced  teeth,  but  experience  has  proved  the  value  of  the  idea, 
particularly  in  the  case  of  tools  where  it  is  necessary  to  re- 
move metal  around  the  greater  portion  of  the  cross-section 

of  the  broach.  E.  N. 

*     *     * 

It  is  mentioned  in  the  Scientific  American  that  the  Gen- 
eral Electric  Co.  has  conducted  experiments  on  ingot  iron 
with  a  view  to  determining  how  soft  this  iron  may  be  made 
by  proper  treatment.  It  is  stated  that  if  ingot  iron  is  sur- 
rounded by  hydrogen  for  three  hours  at  1600  degrees  F., 
and  slowly  cooled,  it  will  oecome  about  as  soft  as  soft  copper. 
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Fig.    1.     Details   of   Drill  Jig   for   Gun   Carriage 


MAKING  A  DRILL  JIG  FOR  ACCURATE  WORK 


METHODS   EMPLOYED   IN    LAYING   OUT    AND   MACHINING   A   DRILL   JIG   AT   THE   PLANT   OF   THE    PEERLESS 

TOOL  &   MACHINE   CO. 


THE  following  article  describes  the  methods  employed 
in  laying  out  and  machining  a  drill  jig  for  an  air- 
plane gun  carriage,  at  the  Peerless  Tool  &  Machine 
Co.'s  plant,  Brooklyn,  N.  Y.  The  details  of  the  jig  are  shown 
in  Fig.  1,  and  from  this  illustration  it  will  be  evident  that 
the  machining  of  the  work  within  the  required  limits  of  ac- 
curacy presents  problems  of  unusual  interest,  especially  as 
the  work  was  done  on  an  ordinary  type  of  plain  milling 
machine.  The  methods  of  using  locating  buttons,  sine  bar, 
and  height  gage  in  setting  up  the  work  should  be  of  especial 
interest  to  toolmakers,  as  they  involve  some  unusual  ap- 
plications of  these  devices. 

Machining-  Operations 

The  first  machining  operation  was  the  milling  of  the  base 
of  the  jig  A,  Fig.  1.  This  was  done  merely  to  provide  a 
locating  surface  for  the  succeeding  operations.  After  the 
base  A  was  machined  and  accurately  scraped,  it  was  placed 
on  the  table  of  the  milling  machine  and  the  surfaces  B,  C, 
and  D  were  milled.  A  finish  cut  was  then  taken  over  the 
end  of  the  casting  at  E  for  the  purpose  of  providing  a  fin- 
ished surface  for  locating  and  measuring  the  work.  These 
four  surfaces  were  all  milled  without  changing  the  position 
of  the  piece  on  the  milling  machine  table,  thus  insuring  the 
accuracy  of  the  work.  The 
next  step  was  the  milling  of 
a  surface  about  2  inches 
square  at  F  for  the  purpose 
of  affixing  a  block  O  to  which 
a  locating  button  could  be  at- 
tached. The  milling  of  sur- 
face F  was  accomplished  in 
a  vertical  milling  machine 
employing  an  end-mill.  After 
the  block  G  with  the  button 
I  attached,  was  screwed  to 
the  casting,  the  button  H  was 
attached  to  surface  D.  The 
position  of  buttons  H  and  / 
was  determined  by  gaging 
from  surface  A  to  the  top  of 
the  buttons  to  obtain  their 
correct    vertical    location    in 


Fig.   2,     Checking  Accuracy  of  Work 


relation  to  the  surfaces  B  and  C.  Their  longitudinal  position 
was  determined  by  locating  the  buttons  midway  between  the 
ends  of  the  piece  J.  Buttons  H  and  /  are  0.400  inch  in  diam- 
eter. These  buttons  may  also  be  seen  in  Fig.  2  at  H  and  I. 
After  the  buttons  were  attached,  the  work  was  bolted  to 
the  milling  machine  table  in  the  correct  position  for  milling 
the  surface  M,  Fig.  1.  A  sine  bar  and  height  gage  were  used 
to  obtain  the  correct  angle  of  15  degrees,  using  C  as  a  locat- 
ing surface  for  the  sine  bar  block.  After  the  piece  was 
properly  set  in  the  angular  position,  the  depth  of  the  cut  to 
be  taken  to  produce  the  required  accuracy  was  determined 
in  the  following  manner:  By  referring  to  Fig.  3  it  will  be 
seen  that  the  locating  button  H  was  attached  at  a  distance 
of  14  inches  from  the  center  0  instead  of  at  the  point  E. 
This  was  found  necessary,  because  the  casting  interfered 
with  the  location  of  the  button  in  position  E.  As  has  been 
previously  stated,  the  casting  was  located  and  fastened  on 
the  milling  machine  table  in  such  a  position  as  to  allow  ac- 
curate machining  of  the  surface  C.  By  a  similar  process  it 
is  possible  to  locate  the  casting  so  that  the  surface  at  /  can 
be  accurately  machined  to  a  45-degree  angle  with  line  OH. 

Calculations  of  Dimensions 

After  providing  a  means  of  locating  the  work  to  produce 

the  correct  angles  of  15  and 
45  degrees,  the  remaining 
problem  was  to  devise  meth- 
ods of  machining  the  surfaces 
at  C  and  /,  Fig.  3,  to  the  cor- 
rect depth  and  to  provide 
means  of  accurately  locating 
the  holes  shown  at  these 
points.  //  represents  the 
center  of  the  locating  button. 
Lino  AH  is  perpendicular  to 
line  OC.  Therefore: 
.1//  -  Off  X  sin  AOH  =  14 
32  =  3.6235  inches 
Thus  it  will  be  seen  that 
the  center  line  of  the  hole 
should  be  located  at  a  dis- 
tance of  3.6235  inches  from 
the   center   of   the   button   H. 
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Now 

(M         OB    X   OOI    LOfl      -   14   X   0.96592  -      L8.628  n. 

K  00      OA         I  I  E       L8.628     ■  0.977  inch 

The  height  S  represents  the  distance  Croxo  the  finished 
surface  a1  0  to  the  top  of  the  button  //,  and  it  is  evident 
thai  tins  distance  can  be  easily  gaged. 

a        ic   i    ',.  (diameter  of  button  !i)  = 
0.400 
0.977  H =  1.177  inch 

Q 

In  oiilcr  to  facilitate  the  gaging  Of  the  height  A",  a  test- 
Mock  was  made  1.177  inch  long  and  used  during  the  milling 
operation,  about  0.002  inch  being  allowed  for  scraping  and 
lapping   the   surface   0.     In   machining  the  surface  at  /   the 
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Fig.   3.     Problem  involved  in  locating  and   measuring   Angles  and 
Positions    of   Finished    Surfaces  t 

same  methods  were  employed  as  in  the  case  of  surface  C. 
After  the  holes  at  M  and  N,  Fig.  1,  were  bored  and  finished, 
the  jig  was  set  up  on  a  testing  block  as  shown  in  Fig.  2, 
and  the  accuracy  of  the  work  was  carefully  checked.  Drill 
bushings  R,  Fig.  1,  were  then  made  and  fitted  into  the  holes 
M  and  N,  and  hardened  plugs  8  were  fitted  into  the  holes 
T,  which  completed  the  jig. 

Machinery  is  indebted  to  L.  Naham,  owner  and  superin- 
tendent of  the  Peerless  Tool  &  Machine  Co.,  for  his  assist- 
ance in  obtaining  the  information  required  in  the  prepara- 
tion of  this  article,  and  also  to  Morton  Wood,  the  toolmaker 
in  charge  of  the  work  described. 
*     *     * 

AIRPLANE  DEVELOPMENT 

The  following  statement  of  the  National  Advisory  Com- 
mittee for  Aeronautics  shows  the  development  in  airplanes 
which  has  been  made  since  1903.  The  first  man-carrying 
airplane  flights  were  made  in  December,  1903,  with  the 
Wright  Bros,  engine,  developing  12  horsepower  and  weigh- 
ing 152  pounds,  or  12.7  pounds  per  horsepower.  In  1910,  the 
average  horsepower  for  aeronautic  engines  had  increased  to 
54,  and  the  weight  had  decreased  to  5.7  pounds  per  horse- 
power. After  another  seven  years,  in  1917,  the  average 
power  output  had  advanced  to  243  horsepower,  and  the 
weight  had  decreased  to  2.8  pounds  per  horsepower.  In 
March,  1918,  the  Liberty  motor  developed  432  horsepower 
for  a  weight  of  808  pounds,  or  1.86  pound  per  horsepower. 
At  present,  the  Liberty  motor  is  developing  a  maximum  of 
450  horsepower  for  a  weight  of  825  pounds,  or  1.83  pound 
per  horsepower.  The  average  consumption  of  fuel  decreased 
from  about  0.8  pound  per  horsepower  in  1903  to  0.55  pound 
In  1918,  and  for  the  Liberty  engine  to  0.50  pound.  The  pres- 
ent consumption  is  about  0.46  pound  per  horsepower. 
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The  writer  believes  that  It  is  opportune  at  this  time  to 
emphasise  B  use  [or  which  machine;  tool  catalogues  are  not 
ordinarily  intended,  but  which  would  meet  a  long-felt  need 
for  those  who  are  engaged  in  designing  tools,  jigs,  or  fix- 
tures. There  are  certain  dimensions  of  a  particular  machine 
tool  to  which  the  jig  or  fixture  is  to  be  applied  that  must 
be  known  before  the  design  can  be  undertaken.  These  di- 
mensions may  be  obtained  in  various  ways,  but  it  is  usually 
a  tedious  job  and  often  entails  much  waste  of  time. 

In  some  drafting-rooms,  the  only  method  of  obtaining 
these  dimensions  is  to  go  into  the  shop  and  take  the  meas- 
urements directly  from  the  machine  itself.  This  practice 
is  not  to  be  recommended,  as  ordinarily  the  draftsman  does 
not  possess  suitable  measuring  tools  and  must,  therefore, 
either  borrow  from  the  tool-crib  or  from  some  mechanic  in 
the  shop.  In  large  plants,  the  practice  of  lending  tools  from 
the  tool-crib  on  check  is  generally  strictly  adhered  to,  and 
this  would  cause  the  tool  designer  to  lose  considerable 
time  in  obtaining  the  desired  tools.  It  might,  in  fact,  neces- 
sitate securing  a  written  order  from  someone  in  authority 
before  the  required  equipment  is  obtained.  Another  objec- 
tion to  the  practice  of  a  draftsman  obtaining  his  data  di- 
rectly from  the  shop  is  that  his  presence  there  often  inter- 
feres with  production.  Some  drafting-rooms  have  a  number 
of  charts  which  show  the  needed  dimensions  of  a  number  of 
machine  tools  in  the  shop,  but  these  charts  are  not  always 
complete,  and  as  they  are  usually  made  during  dull  times 
as  a  "fill-in"  job,  they  are  not  always  kept  up-to-date,  so 
that  when  new  tools  are  added  to  the  shop  equipment,  the 
charts  became  incomplete. 

There  are  a  few  machine  tool  catalogues  which  give  some 
of  the  dimensions  required  by  the  tool  designer,  but  the 
writer  has  never  seen  one  that  contained  a  sufficient  number 
of  these  important  dimensions.  A  milling  machine  catalogue 
may  give  the  number  of  the  taper  of  the  hole  in  the  spindle, 
and  the  working  surface  and  travel  of  the  table,  but  this  is 
about  all  the  information  of  use  to  the  tool  designer  which 
is  found  even  in  the  best  milling  machine  catalogues.  If  it 
is  desired  to  know  the  number  of  slots  in  the  table,  their 
width,  the  distances  between  their  centers,  the  distances 
from  the  inside  edge  of  the  table  to  the  column  with  the 
table  in  the  extreme  back  position,  the  distances  between 
the  top  of  the  table  and  the  center  of  the  spindle  when  the 
work  is  at  its  lowest  position,  the  outside  diameter  of  the 
spindle  nose,  and  many  other  dimensions  which  need  not  be 
mentioned,  it  is  necessary  to  resort  to  some  such  means  as 
have  just  been  referred  to.  Not  only  is  such  information, 
lacking  in  the  milling  machine  catalogue,  but  an  examina- 
tion of  the  catalogues  of  some  of  the  best  known  manufac- 
turers of  lathes,  planers,  shapers,  boring  mills,  drilling  ma- 
chines and  grinders,  will  show  that  a  great  deal  of  essential 
information  is  omitted.  The  purpose  of  these  comments  is 
to  suggest  that  these  much  needed  dimensions  be  supplied. 
In  some  cases,  it  will  require  the  addition  of  but  a'  single 
page  to  the  catalogue,  and  in  most  cases  not  more  than  two 
pages.  On  the  additional  pages  should  be  shown  two  or 
more  views  of  the  machine,  containing  all  dimensions  of  use 
in  designing  fixtures  to  fit  a  standard  machine  tool. 

Some  manufacturers  may  take  exception  to  this  suggestion 
on  the  ground  that  it  is  expensive  to  distribute  catalogues 
indiscriminately  to  those  who  are  not  prospective  buyers, 
and  that  if  this  information  were  included  in  their  catalogue, 
every  tool  designer  in  the  country  would  send  for  a  cat- 
alogue. In  such  oases,  in  place  of  an  expensive  catalogue, 
a  line  cut  of  the  machine  could  be  furnished  which  would 
give  all  the  information  that  the  tool  designer  needs.  If, 
then,  all  the  leading  machine  tool  manufacturers  should  co- 
operate and  decide  on  a  standard  sized  sheet  which  would 
fit  a  loose-leaf  binder,  it  would  be  possible  for  every  en- 
gineering office  to  possess  a  neatly  bound  book  containing 
indispensable  information  that  would  always  be  up-to-date. 
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Fig-.   30.     Radial  Broaching  Fixture   for  machining   Curved   X-slot   in   Yoke 

Making  Naval  Gun  Mounts 

Special  Fixtures  for  Broaching,  Milling,  and  Drilling  Operations,  and  Testing  Methods 

Third  and  Concluding  Article 

BY  FRANKLIN  D.  JONES 


AS  explained  in  the  second  article  on  this  subject,  pub- 
lished in  the  March  number  of  Machineby,  the  principal 
parts  of  the  type  of  sight  mechanism  used  on  4-inch 
naval  guns  are  the  sight-bar  and  the  yoke.  The  accuracy 
of  the  sight  depends  largely  upon  the  accuracy  of  these  two 
parts.  This  article,  which  is  the  third  and  concluding  one, 
deals  with  certain  machining  operations  on  the  yoke  and 
with  some  of  the  special  fixtures  used  in  connection  with 
this  work  at  the  plant  of  the  Mead-Morrison  Mfg.  Co.,  East 
Boston,  Mass. 

Radial  Type  of  Broaching  Fixture 

At  the  end  of  the  yoke  there  is  a  curved  T-slot  for  receiv- 
ing a  curved  section  of  the  sight-bar  head  which  is  machined 
"by  means  of  a  radius  planing  fixture.  This  T-slot  is  broached 
to   size   by   the   radial    type   of   broaching   fixture    shown    in 


Fig.  30.  The  yoke  swivels  about  its  vertical  rocker  pin 
which  engages  a  close-fitting  hole  at  A.  The  opposite  end 
of  the  yoke  which  is  to  be  broached  is  held  in  a  sliding 
frame  B,  having  a  hinged  bar  at  the  top  to  permit  inserting 
and  removing  the  work.  The  broach  is  attached  to  the  top 
of  a  fixed  base  C,  and  the  slot  is  cut  to  the  required  form  as 
frame  B  and  the  work  are  given  a  circular  traversing  move- 
ment about  pin  A.  This  movement  is  obtained  by  operating 
handwheel  D  which  revolves  a  screw  passing  through  a  nut 
attached  to  the  movable  part  of  the  fixture. 

After  the  yoke  is  broached,  it  is  transferred  to  a  combina- 
tion scraping  and  testing  fixture,  as  shown  in  Fig.  32.  The 
yoke  pivots  about  the  same  rocker  pin  at  A,  and  there  is  a 
master  T-block  D  located  at  exactly  the  required  radius. 
This  T-block  is  coated  with  red  lead  or  some  other  covering 
material,  and  the  T-slot  is  scraped  until  the  yoke  is  properly 


Fig.    31.     Duplex   Boring    Machine*  for   Yoke,    made   by    coupling   together   Two  Engine   Lathes 
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Electing  with  one  cone  pulley, 
and  by  a  short  auxiliary  holt 
which  Leada  to  the  pulley  on 
Hi-  deadstock  of  the  other 
i  ithe,  The  Lead  icrewi  of  each 
lathe  are  operated  simultane- 
ously by  a  chain  and  sprocket 
drive.  The  work-holding  fix- 
lure  is  supported  hy  both  car- 
riages' and  contains  bearings 
tor  holding  the  cutter-bars  par- 
allel, these  bars  simply  being 
rotated  by  the  lathe  spindle 
through  universal  couplings. 
This  is  a  good  example  of  how 
standard  equipment  that  may 
not  be  required  for  other  work 

fitted.    The  radial  position  of  this  T-block  is  tested  frequently       can  be  utilized  to  advantage,  thus  avoiding  the  expense  of 
to  see  that  no  changes  occur,  and  it  is  held  securely  by  a      special  machinery. 

heavy  tie-rod  B.   The  type  of  gage  used  for  testing  the  posi-  After  the  yokes  are  bored,  as  described,  each  of  the  bored 

fion  of  the  end  surfaces  relative  to  the  Twslot  is  shown  at  C.      parts  is  split  along  the  side  To  provide  sufficient  flexibility 
The  T-shaped  block  or  base  enters  the  slot  in  the  yoke,  and      for  clamping  the  telescope  holder.     An  ordinary  cold  saw  is 


Fig.   32.     Scraping   and   Testing  Fixture  for  Yoke 


Fig.    33. 


the  gaging  points  at  the  oppo- 
site end  show  the  position  of 
the  end  surface  in  a  vertical 
direction  and  of  the  curved 
surface  in  a  radial  direction. 

Reaming:  and  Facing  Fixture 

for  Work 
As  it  is  essential  to  have 
the  rocker  pin  of  the  yoke 
located  exactly  at  right  an- 
gles to  some  of  the  other  ma- 
chined surfaces,  special  provi- 
sion has  been  made  for  finish- 
ing the  rocker-pin  hole.  The 
method  of  reaming  the  hole 
is  shown  in  Pig.  30,  the  table 
or  plate  used  for  supporting 
the  broaching  fixture  being 
employed  also  for  the  ream- 
ing operation.  That  side  of 
the  yoke  which  is  next  to  the 
table  has  three  locating  pads 
which  are  used  for  this  and 
other  operations  and  are  re- 
moved after  the  yoke  is  finished.  While  the  yoke  is  resting 
on  these  finished  surfaces,  the  rocker-pin  hole  is  reamed  at 
right  angles  to  them  by  the  reamer  E,  shown  in  position, 
which  has  a  pilot  that  enters  a  close-fitting  hardened  and 
ground  bushing  in  the  table.  The  pin  which  enters  this 
hole  is  shown  at  F.  The  face  of  the  hub  or  boss  tnust  also 
be  exactly  square  with  the  hole,  and  it  is  finished  by  the 
special  facing  tool  shown  at  (?,  which  also  has  a  pilot  that 
enters  the  bushing  in  the  table.  Another  tool  H  is  also  used 
for  facing  a  shoulder  in  the  counterbored  hole. 

Milling-  Cutter  Guided  by  Former  Plate 

The  use  of  a  former  or  master  plate  for  guiding  a  milling 
cutter  is  illustrated  in  Pig.  33,  which  shows  the  operation 
of  milling  the  rocker  seat  in  the  yoke.  The  plate  A  is  curved 
to  correspond  to  the  curvature  of  the  seat,  and  on  the 
shank  of  the  cutter  there  is  a  roller  B  which  is  kept  in 
contact  with  the  plate.  The  lead-screw  of  the  table  is 
removed,  and  a  weight  is  attached  to  it  to  insure  holding 
the  roller  firmly  against  the  plate. 

Boring-  Holes  for  Telescope  Holders 

The  holes  in  the  yoke  for  the  telescope  holders  must  be 
not  only  accurate  as  to  diameter,  but  also  in  exact  location 
and  parallel  with  each  other.  This  operation  is  performed 
efficiently  as  well  as  accurately  by  means  of  a  duplex  ma- 
chine, made  by  simply  coupling  two  engine  lathes  together 
as  shown  in  Fig.  31.     The  lathes  are  driven  by  a  belt  con- 


used  for  this  work,  which  is 
much  more  efficient  than  a 
milling  machine.  The  yoke 
stands  in  a  vertical  position 
on  a  fixture  having  two  cyl- 
indrical pieces  which  enter 
the  bored  holes  for  the  tele- 
scope holders. 

Cutting  Segment  Gear  Teeth 
on  End  of  Yoke 

The  operation  of  cutting  the 
gear  teeth  on  the  end  of  the 
yoke  is  similar  to  the  gear- 
cutting  operation  on  the 
sight-bar  previously  described 
in  connection  with  Fig.  24 
of  the  second  article  in  the 
March  number  (see  page  602). 
The  same  fixture  is  used  by 
replacing  the  adapter  which 
holds  the  sight-bar  with  an- 
other form  designed  to  sup- 
port the  end  of  the  yoke.  As 
may  be  seen  in  Fig.  32,  there 
are  spur  gear  teeth  at  the  extreme  end  E  of  the  yoke  and 
worm-gear  teeth  at  F.  The  spur  gear  teeth  are  cut  in  the 
same  way  as  described  for  the  sight-bar.  The  worm-gear 
teeth  are  first  gashed  with  a  single  cutter  in  the  usual 
manner,  and  then  a  hob  is  used  for  finishing.     The  dot-and- 


Illustrating    Use    of    Former    Plate    for    controlling    Path 
followed   by   Cutter 


Fig.   34.     Fixture   for  milling  Curved   Openings   in  Bronze   Recoil  Liners 
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dash  lines  in  the  plan  view,  I*ig.  35,  show  the 
shape  of  the  yoke  and  its  relation  to  the  lixture. 
The  pin  A,  about  which  the  movable  part  of  the 
fixture  swivels,  engages  the  rocker -pin  hole  in  the 
yoke  and  locates  it  In  the  right  position.  This 
rocker-pin  hole  is  the  point  about  which  the  yoke 
is  adjusted  horizontally,  or  in  azimuth,  when  the 
sight  mechanism  is  assembled.  The  indexing 
crank  of  the  fixture  is  shown  at  C.  This  crank  is 
connected  through  spur  gears  with  shaft  D  which 
carries  a  worm  E,  meshing  with  a  worm-gear 
segment  F  attached  to  the  swinging  member  of  the 
fixture. 

Profile  Milling:  Fixture  for  Recoil  Cylinder  Liner 

An    unusual    type    of   milling    fixture,    and    one 
which  proved  very  effective  for  a  contour  milling 
operation  on  the  bronze  liners  of  recoil  cylinders, 
is    illustrated    in    Figs.    34    and    36.      The    former 
illustration  shows  the  fixture  set  up  on  a  milling 
machine.     This    fixture   has   a   master    sleeve    or 
former  A  in  which  there  is  an  opening  correspond- 
ing to  the  one  to  be  milled  in  the  recoil  cylinder 
sleeve  B.    A  roller  C,  mounted  upon  a  bracket  se- 
cured  to  the  front  of  the  machine,  engages   the 
opening  in  the  former.     The  master  former  and  the  recoil 
liner  are  caused  to  turn  in  unison  by  a  link  D  which,  as 
clearly  shown  by  the  end  view,  Fig.  36,  is  connected  to  the 
ends   of   extension    arms    on    the    former    and    work-holding 


Fig-.    35. 


Plan    and    Sectional   Views    of    Radial   Fixture    for   cutting    Gear    Teeth   on 
End   of    Yoke 

lengthwise  direction  for  milling  this  edge,  the  master  former 
and  liner  do  not  have  any  turning  movement,  since  the 
lower  edge  of  the  opening  is  straight.  For  milling  the  upper 
or  curved  side,  weight  E  is  swung  over  to  the  left,  and  then 
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Fig.   36.     Front  and  End  Elevations  of  Milling  Fixture  for  Recoil  Liners 


shafts.  "When  milling  the  lower  edge  of  the  opening,  which 
is  the  operation  shown  in  Fig.  34,  the  weight  E  is  swung 
over  to  the  right,  so  that  it  tends  to  hold  the  former  firmly 
in  contact  with  roller  C.   When  the  machine  table  is  fed  in  a 


Fig.   37.     Indexing  Drill  Jig  for  Telescope   Holders 


the  curved  part  of  the  opening  in  the  master  former  is  held 
securely  against  the  roller;  therefore,  when  the  milling 
machine  table  is  fed  in  a  lengthwise  direction,  the  former 
and  liner  turn  in  unison  as  the  curved  section  of  the  opening 
is  milled.  Two  lugs  on  the  hub  of  the  weight  lever  alter- 
nately engage  a  stop  as  the  lever  is  turned  from  one  position 
to  the  other,  and  in  this  way  either  the  lower  or  upper  sides 
in  the  master  former  are  held  against  the  roller  C.  The 
liner  has  a  similar  opening  on  the  opposite  side,  which  is 
milled  by  simply  connecting  the  upper  end  of  link  D  with 
the  opposite  end  F  of  the  double  extension  arm  (see  end 
view,  Fig.  36). 

Two  Examples  of  Indexing-  Jig-  Construction 

Jigs  of  the  indexing  type  are  used  wherever  practicable, 
so  that  parts  which  require  the  drilling  or  boring  of  holes 
in  different  positions  or  at  various  angles  to  one  another 
can  be  finished  complete  in  one  jig.  An  example  is  illus- 
trated in  Fig.  3S.  which  shows  a  boring  jig  for  the  elevating 
gear  bracket.  This  jig  is  used  to  bore  the  bearings  for  the 
gear-  and  handwheol-shafts.  The  work  is  located  principally 
by  a  horizontal  bar  A.  After  this  boring  operation  is  com- 
pleted, the  fixture  is  indexed  90  degrees  for  locating  the  guide 
bushing  J?  in  a  vertical  position.  The  fixture  has  a  circular 
base  which  is  bolted  to  a  corresponding  base  attached  to  the 
table  of  the  machine. 

The  drilling  jig  illustrated  in  Fig.  37  is  also  of  the  indexing 
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Fig.    38. 


Boring    Fixture    for    Elevating    Gear    Bracket    applied    to    a 
Radial    Drilling    Machine 


type,  and  is  used  for  drilling  fifteen  holes  in  the  bronze 
telescope  holders.  The  guide  bushings  for  some  of  the  holes 
may  be  seen  in  the  illustration.  This  jig  has  a  base  at  the 
left-hand  end  so  that  it  can  stand  in  a  vertical  position  for 
drilling  holes  parallel  to  the  axis  of  the  holder. 

Indexing  Milling1  Fixture  for  Roller  Separator 

The  bronze  roller  separators  seen  in  Fig.  40  form  part  of 
the  roller  bearing  upon  which  the  carriage  turns  when 
training  the  gun  or  adjusting  it  horizontally.  These  sepa- 
rators have  twenty-four  holes,  and  opposite  holes  must  be  in 
alignment  and  in  a  radial  position,  as  otherwise  there  will 
be  a  creeping  action  of  the  rollers  relative  to  their  bearing 
rings  or  tracks.  A  milling  machine  equipped  with  a  simple 
type  of  indexing  fixture  is  used  for  this  work.  The  base  A 
of  the  fixture  is  bolt- 
ed to  the  machine 
table  and  the  upper 
part  B  is  free  to  re- 
volve. This  revolv- 
ing member  has  ac- 
curately spaced  holes 
which  are  engaged  by 
indexing  plunger  C. 
After  the  holes  have 
been  drilled  and 
reamed,  they  are 
counterbored  by  the 
use  of  suitable  tools. 
The  separator  rings 
are  located  on  the 
fixture  by  means  of 
the  central  bore. 

Testing-  Accuracy  of 
Machined  Parts 

A  large  number  of 
gages  of  different 
kinds  are  required 
to  insure  accuracy 
and  interchangeabil- 
ity.  Many  of  these 
are  similar  to  types 
used  in  other  branch- 
es of  work.  Two  of 
the    special    contour  „     Mlk    __  x      M     .  .„. 

Fig.  40.     Fixture  for  drilling,  reaming,  and 
Or     curvature     gages  Separator 


Fig.   39.     Special  Gages   for   testing   Curved   Surfaces   of   Sight-bar  Head 
and   Bracket 

used  for  testing  the  sight-bar  are  shown  in  Fig.  39.  The  test 
being  demonstrated  in  this  illustration  is  on  the  curved 
edge  of  the  sight-bar  head.  The  gage  has  a  base  and  a 
vertical  blade  which  is  finished  to  the  radius  required.  The 
sight-bar  is  held  in  a  horizontal  position,  at  exactly  the  right 
height,  and  the  surface  is  tested  by  inserting  narrow  strips 
of  tissue  paper  at  the  upper  and  lower  ends.  This  test  is 
not  only  for  the  radius,  but  also  for  the  location  of  the 
curved  edge.  The  small  angle-plate  against  which  the  sight- 
bar  head  rests  also  tests  the  head  for  squareness  with  the 
sword-bar.  Another  and  larger  curvature  gage  used  for  the 
inner  side  of  the  sight-bar  bracket  may  be  seen  at  the  right. 
Fig.  41  illustrates  one  of  the  tests  made  on  the  slide. 
This  particular  test  is  to  determine  whether  the  horizontal 
bearing   ior   the    yoke   of   the   sight   mechanism    is    parallel 

with  the  trunnions. 
An  accurate  close-fit- 
ting shaft  is  inserted 
through  the  bearings 
and  an  ordinary  dial 
gage  is  used.  The 
slide  is  also  turned 
in  an  upright  posi- 
tion and  the  same 
test  is  applied,  so 
that  the  accuracy  of 
alignment  in  both 
horizontal  and  verti- 
cal planes  may  be 
determined. 

The  shaft  about 
which  the  yoke  swings 
when  in  elevation  is 
shown  in  place  in 
Fig.  42,  which  also 
illustrates  the  meth- 
od of  testing  its 
alignment.  It  is  es- 
sential that  the  dif- 
ferent surfaces  at 
each  end  of  this  yoke 
be  accurate  as  to  the 
vertical  distance  be- 
tween them.  For  ver- 
ifying these  vertical 
±   ,.    .      „  ,     .    „  „     „     .  distances,  a  bushing 

counterbonng  Holes  m  Roller  Bearing 

Rings  having    a    flange    is 
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Fig.    41.     Testing   Accuracy   of   Alignment   of   the    Slide 

placed  over  the  rocker  pin  before  the  rocker  shown  in  this 
illustration  is  assembled.  This  bushing  fits  the  rocker  pin 
closely,  and  the  upper  surface  of  its  flange  is  at  right  angles 
to  the  axis  of  the  pin.  In  making  the  test,  the  first  step 
is  to  set  the  flange  level  by  means  of  a  dial  gage,  as  the 
face  of  the  rocker-pin  boss  is  the  base  from  which  the  other 
surfaces  are  located.  When  the  yoke  has  been  leveled  in  this 
way,  it  is  a  simple  matter  to  measure  the  vertical  distances 
by  the  use  of  a  dial  gage  in  conjunction  with  gagejblocks, 
which  are  placed  on  the  different  surfaces. 

Shop  Test  for  Alignment  of  Telescope  Holders 

After  the  sight  mechanisms  are  completely  assembled, 
they  are  mounted  on  testing  stands  for  determining  the 
accuracy  of  alignment  and  the  parallelism  of  the  telescope 
holders.  The  test  is  made  by  sighting  oh  the  white  lines 
of  a  target  at  one  end  of  the  shop,  and  noting  any  errors 
that  may  exist  as  the  sight  mechanism  is  adjusted  vertically 
and  horizontally.  The  target  is  a  blackboard  set  perpendi- 
cular to  the  axes  of 
the  telescopes  when 
the  sight  is  level. 
Upon  the  blackboard 
there  is  a  horizontal 
line  representing  a 
horizontal  plane 
passing  through  the 
axes  of  the  tele- 
scopes, and  two  ver- 
tical parallel  lines 
spaced  the  same  dis- 
tance apart  as  the 
center  lines  of  the 
telescopes.  When 
testing  the  parallel- 
Ism  of  the  telescopes, 
the  sight  is  located 
in  such  a  relation  to 
the  target  that  the 
line  of  sight  of  each 
telescope  coincides 
with  the  intersec- 
tions of  the  horizon- 
tal line  and  the  two 
vertical  lines  on  the 
target.  The  sight  is 
then  moved  slowly 
in     elevation,    while 


Fig.    43. 


Fig.   42.     Testing  Alignment  of  Sight-bar  Rocker  Shaft 

the  inspector  looks  through  one  of  the  telescopes,  as  shown 
in  Fig.  43,  to  see  that  the  line  of  sight  follows  the  vertical 
line  on  the  target.  The  telescope  on  the  other  side  is  then 
tested  in  a  similar  manner,  and  without  adjusting  the  sight 
horizontally  or  in  azimuth.  To  determine  whether  the 
movement  in  azimuth  is  at  right  angles  to  the  movement  of 
the  sight  in  elevation,  the  sight  is  brought  back  to  the  level 
position  or  to  a  point  where  the  line  of  sight  coincides  with 
the  intersections  on  the  target.  The  sight  is  then  moved 
to  the  extreme  right-  and  left-hand  positions  in  azimuth, 
while  the  inspector  notes  whether  the  line  of  sight  follows 
the  horizontal  line  of  the  target.  This  line  of  sight  is 
indicated  by  the  cross-lines  or  wires  of  the  telescope.  In 
order  to  test  the  azimuth  gearing  for  lost  motion,  the  sight 
is  moved  well  to  the  right,  and  is  brought  back  slowly  until 
the  vertical  wire  of  the  telescope  exactly  coincides  with  the 
vertical  line  of  the  target,  care  being  taken  not  to  reverse 
the  motion  of  the  gearing.  A  note*  is  made  of  the  deflection 
reading  on   the   azimuth   plate,   and   then  the   sight   is  run 

over  to  the  left  and 
slowly  brought  back 
until  the  vertical 
wire  again  coincides 
with  the  vertical  line 
on  the  target.  The 
deflection  reading  on 
the  azimuth  plate  is 
again  noted,  and  it' 
it  is  the  same  as  the 
preceding  one,  it 
shows  that  there  is 
no  lost  motion  in 
the  gearing.  The  test 
for  lost  motion  in 
elevation  is  made 
similarly  to  that  de- 
scribed above,  ex- 
cept that  the  adjust- 
ments are  made  from 
above  and  below  the 
horizontal  line  and 
the  readings  are  tak 
en  in  each  case  when 
the  horizontal  line 
on  the  telescope  cor- 
responds with  the 
horizontal  line  on 
the  target. 


Determining   Accuracy   of   Alignment   and    Parallelism    of    the    Sighting   Mechanism 
and  Telescope   Holders 


750 


MACHINERY 


April,  1919 


TURRET  FIXTURE  AND  EXPANSION  ARBOR 

in  the  accompanying  illustration  is  shown  s  turret  fix- 
ture) and  an  expansion  arbor  designed  for  uso  In  turning, 
racing,  and  threading  the  brass  tube  or  hollow  cylinder 
shown  i'i  "ic  longitudinal  cross-section  at  A.  Tno  tubo  when 
finished  is  L3  Inches  Long  and  has  an  inside  diameter  of  2 
Inches  and  an  outside  diameter  of  2%  inches.  An  internal 
thread  is  cut  at  /»"  and  an  external  thread  at  C,  both  of  which 
have  20  threads  per  inch.  The  requirements  specified  by  the 
concern  for  which  the  parts  were  made  included  the  ream- 
ing of  the  inside  of  the  tube,  the  turning  of  the  outside  to 
fit  a  ring  gage  throughout  its  entire  length,  and  the  thread- 
ing of  the  work  to  accurately  fit  male  and  female  gages 
furnished  by  the  company  for  which  the  work  was  being 
done.  A  snap  gage  was  also  furnished  which  was  so  con- 
structed as  to  gage  the  over-all  length  and  at  the  same  time 
test  the  parallelism  of  the  faced  ends. 

First  Methods  Used  in  Machining1  Tubes 

The  methods  first  employed  in  machining  the  tubes  were 
as  follows:  A  brass  tube  of  the  required  diameter  was  cut 
into  lengths  of  13*4  inches  and  a  2-inch  reamer  run  through 
each  length.  One 
end  was  then 
chucked  to  run 
true  in  a  lathe 
and  the  other  end 
was  supported  in  a 
steadyrest  while 
being  faced  and 
also  while  chasing 
the  outside  thread. 
This  was  called  the 
first  operation  and 
was  followed  by  a 
second  one  in 
which  the  chuck 
was  removed  and  a 
threaded  piece  in- 
serted in  the  lathe 
spindle  to  receive 
the  threaded  end 
of  the  tube.  The 
opposite  end  of  the 
tube  was  then 
faced  off  to  length 


Expansion  Arbor  and  Turret  designed  for  machining  Brass  Tubes 


and  the  internal  thread   cut  while  being  supported  by  the 
steadyrest. 

The  rest  was  then  removed,  a  plug  inserted  in  the  tube, 
and  the  tail-center  brought  up  to  support  the  work  while  it 
was  turned  to  within  about  0.01  inch  of  the  required  diam- 
eter, this  amount  being  left  to  be  removed  by  the  grinder 
on  which  the  ring  gage  fit  was  made.  Thus  it  will  be  seen 
that  the  work  was  carried  through  four  distinct  operations, 
and  as  only  70  per  cent  of  the  finished  product  passed  the 
tests  for  accuracy,  the  average  cost  per  tube  was  considered 
to  be  too  high.  Since  the  order  called  for  the  pieces  in 
quantities  of  1000,  it  was  found  desirable  to  provide  a  more 
efficient  method  of  machining. 

Improved  Methods  of  Machining 

The  fixtures  developed,  as  shown  in  the  illustration,  made 
it  possible  to  finish  a  tube  completely  in  about  forty  minutes 
without  removing  it  from  the  fixture.  The  upper  view  shows 
the  expansion  arbor  which  was  made  to  hold  the  tube.  The 
mandrel  D  was  bored  as  shown  so  that  the  arbor  E  was  a 
close  fit  in  a  tapered  hole  at  /,  and  was  held  in  contact  with 
it  by  nut  G  which  is  threaded  onto  the  arbor  E.  The  bush- 
ing H,  having  a  tapered  hole  to  fit  the  tapered  end  of  D  at  i 
was  placed  in  position  and  secured  by  adjusting  the  nut  J 
which  is  screwed  onto  the  threaded  end  of  D.  Both  H  and 
the  corresponding  large  end  of  D  were  then  turned  down 


Until  they  were  a  sliding  lit  inside  the  reamed  tube  A.  Thug 
it  will  be  seen  that  all  parts  are  concentric  with  the  arbor 
E,  The  tapered  holes  of  the^nandrel  i>  and  of  the  bushing 
//  were  slotted  at  S  and  T  respectively,  as  indicated.  The 
pins  R  and  /,  were  made  a  sliding  fit  in  the  slots  and  a  drive 
lit  in  the  arbor  B  to  prevent  the  possibility  of  the  arbor  turn- 
ing Independently.  The  ring  thread  gage  for  gaging  the 
thread  at  C  was  hung  on  the  end  of  the  lathe  spindle,  and 
the  end  n  of  the  arbor  was  held  in  the  draw-in  chuck. 

The  tubes,  after  being  cut  to  length  and  reamed  were 
slipped  over  the  fixture,  allowing  sufficient  overhang  for  cut- 
ting the  thread  at  B.  On  turning  nut  J,  the  bushing  II  was 
forced  along  the  tapered  part  i  of  the  mandrel  and  expanded 
firmly  against  the  wall  of  the  tube  A.  The  tightening  of  nut 
O  advanced  mandrel  D  (and  consequently  the  nut  J,  bushing 
H,  and  tube  A)  until  the  tapered  hole  came  into  contact  with 
the  tapered  end  of  arbor  E,  as  at  /.  Thus  the  taper  at  / 
forced  the  mandrel  into  contact  with  the  tube  A  without  in 
any  way  disturbing  the  bearing  of  the  tube  at  the  point  of 
contact  with  H.  The  pressure  at  each  contact  point  was 
then  brought  to  an  even  tension  by  adjusting  the  nuts  G 
and  J.  In  this  way,  a  means  was  provided  for  rigidly  hold- 
ing the  tube  in  position  while  being  turned  to  the  required 
diameter,  faced  at  each  end,  and  threaded.  The  concen- 
tricity of  the  fin- 
ished work  when 
machined  on  this 
fixture  was  found 
to  be  nearly  perfect. 
The  toolpost  was 
replaced  in  the 
lathe  by  the  small 
turret  shown  in 
the  lower  half  of 
the  illustration,  and 
held  in  place  by 
the  T-head  bolt  H. 
The  necessary  tools 
for  turning,  facing, 
and  cutting  the  in- 
ternal and  external 
threads  were  held 
in  the  turret  as 
shown.  The  slotted 
turret  Bu  in  which 
the  tools  are  held, 
revolves  around  the 
bolt  Cj  so  that  the 
tools  are  brought  into  the  desired  position  with  respect  to  the 
cutting  edge  and  the  center  of  the  work,  as  required.  The 
stop-pin  Ft,  engages  pockets  cut  in  Bt  so  that  the  turret  is 
located  in  each  successive  position  during  the  machining 
operations.  The  nut  Dlt  operated  by  the  lever  Ex,  enables 
the  turret  to  be  firmly  clamped  to  the  turret  body  Ax.  The 
bolt  Cj  has  a  left-hand  thread  so  that  the  lever  E±  is  brought 
toward  the  operator  when  unlocking  the  turret  to  allow 
it  to  be  turned  to  a  new  position.  When  the  lever  is  forced 
away  from  the  operator  the  turret  is  secured  in  position. 
The  pin  Ft,  receding  in  the  body  At  when  the  tool-head  is 
revolved,  is  forced  out  by  the  spring  Gt. 

With  the  outfit  described,  one  operator  easily  finished 
twelve  tubes  a  day  with  a  loss  through  spoiling  of  less  than 
one-half  of  1  per  cent,  and  this  small  percentage  was  in- 
variably due  to  carelessness  in  cutting  the  threads  too  deep. 
The  turret  was  found  to  be  adapted  to  several  jobs  requir- 
ing successive  tool  changing. 

*  *  * 
The  Bessemer  process  is  generally  credited  to  Henry  Bes- 
semer, but  in  reality  it  was  perfected  by  David  Mushet. 
After  Bessemer  had  acknowledged  failure  in  obtaining  a 
steel  of  the  proper  composition,  Mushet  solved  the  problem 
by  removing  all  the  carbon  from  the  molten  iron  in  the  con- 
verter, and  then  adding  pig  iron  containing  known  quan- 
tities of  carbon  and  manganese. 
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FORMING  DIES  FOR  SPECIAL  STEEL 
PINIONS 

The  making  of  steel  disks  like  the  one  shown  In  Fig.  1 
involves  the  use  of  forming  dies  of  interesting  design,  such 
as  were  developed  at  the  Craftsman  Tool  Co.'s  plant,  Con- 
neaut,  Ohio,  where  these  parts  are  made  in  large  quantities. 
Cold-rolled  bar  stock  which  is  drilled  and  cut  into  blanks 
of  the  dimensions  shown  at  A,  Fig.  2,  is  used  in  making  the 


m 

w.    1 

B 

Fig.    1.      Steel  Disk   with  Forged   Pinions 

disks.  After  the  blanks  have  been  heated  to  a  high  forging 
temperature,  the  pinion  sections  of  the  disk,  see  A  and  B, 
Fig.  1,  are  formed  in  a  back-geared  forging  press  equipped 
with  the  special  forming  dies  shown  at  E  and  F,  Fig.  3.  The 
condition  of  the  blank  as  it  comes  from  the  dies  is  shown 
at  B,  Fig.  2.  After  the  forging  operation  has  been  com- 
pleted, the  blanks  are  faced  to  obtain  the  correct  thickness. 
The  saw  teeth  on  the  circumference  of  the  disk  are  then 
milled  in  an  automatic  machine,  using  a  forming  cutter 
which  cuts  five  teeth  at  a  time.  In  Fig.  2  the  principal 
dimensions  of  the  finished  disk  are  shown  in  the  views  of 
the  side  and  face,  at  C  and  D,  respectively. 

The  tooth  sections,  or  pinions,  A  and  B,  Fig.  1,  are  formed 
in  special  dies  which  are  constructed  from  steel  bolster 
plates  and  bored  out  to  receive  high-speed  steel  forming  dies 
E  and  F,  Fig.  3,  in  which  the  internal  teeth  which  form  the 
pinion  teeth  of  the  disk  have  been  cut.  The  upper  and  lower 
plungers  L  and  C  serve  as  strippers  for  the  upper  and  lower 
dies.  These  plungers  are  constructed  to  allow  for  adjust- 
ment, and  this  feature  enables  the  dies  E  and  F  to  be  ground 
upon  their  faces  when  the  teeth  become  so  rounded  at  the 
end  as  not  to  form  perfect  teeth  in  the  pinions.  By  this 
means,  the  cost  of  renewal  is  kept  at  a  minimum. 

In  operation,  the  blank  A,  which  has  been  previously 
brought  to  a  high  forging  heat  in  a  furnace,  is  placed  over 
the  pilot  B  so  that  it  rests  on  the  end  of  the  lower  plunger 
C.  As  the  slide  of  the  press  moves  down,  plunger  C  and  the 
knock-out  rod  D  both  travel  downward,  while  the  pilot  B  is 
held  stationary  by  means  of  a  key  M,  which  is  driven  through 
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and  securely  hold  in  socket  J,  and  which  passes  through  the 
slot  in  plunger  C.  The  downward  movement  of  plunger  C 
is  caused  by  the  action  of  spring  //,  which  being  held  in 
compression  by  a  pin  through  the  lower  end  of  the  plunger, 
is  allowed  to  expand  when  the  knock-out  rod  D  is  moved 
downward.  This  action,  of  course,  forces  the  plunger  C 
down  against  the  end  of  rod  D.  The  downward  stroke  of 
the  press  slide  brings  the  two  high-speed  steel  dies  E  and  F 
nearly  in  contact,  thus  squeezing  the  hot  metal  blank  A  into 
the  dies  and  forming  the  pinion  teeth,  as  shown  in  Fig.  1. 
The  springs  G  and  //,  shown  at  the  upper  and  lower  ends, 
respectively,  of  the  plungers,  serve  to  prevent  excessive  shock 
when  striking  against  the  shoulders  in  sockets  /  and  J,  that 
is,  the  springs  //  and  G  force  the  plungers  to  become  seated 
in  the  sockets  before  the  forming  operation  takes  place.  On 
the  upward  stroke  of  the  press  slide,  the  knock-out  rod  D 
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Fig.  2.     (A  and  B1   Blank  before  and  after  Forging. 
(C  and  D)   Finished  Pinion 


Fig.   3.     Special  Dies  for  forming  Pinion* 

comes  into  contact  with  plungers  C,  which  strips  the  blank 
A  from  pilot  B.  To  prevent  the  blanks  from  occasional 
sticking  in  the  top  die  K  on  the  upward  stroke,  the  top 
knock-out  K  is  sn  located  as  to  come  Into  contact  with 
plunger  L,  thus  forcing  the  blank  from  die  E.  When  the 
blank  comes  from  the  press,  the  center  hole  Is  In  perfect 
condition,  due  to  the  accuracy  of  pilot  B.  Dies  E  and  F  are 
held  in  steel  die-bolsters  0  and  W  by  dowels  and  cap-screws. 
A  heavy  bed-bolster  P  Is  used  to  support  the  bottom  die- 
bolster,  and  the  top  die  is  attached  to  the  press  slide. 
Conneaut,  Ohio  F.  A.  Gross 
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EXTERNAL    AND    INTERNAL    FACING 

TOOLS  FOR  HAND  SCREW  MACHINE 
Tool  designer!  an>  frequently  handicapped  when  tooling 

up  tho  ordinary  hand  screw  machine,  on  account  of  the 
fact  that  the  cross-slide  is  not  mounted  on  a  carriage  and 
therefore  cannot  be  conveniently  moved  lengthwise  on  the 
machine.  Consequently  the  cross-slide  of  the  hand  screw 
machine  is  ordinarily  used  for  plain  external  facing  and 
forming  only. 

A  JOB  which  could  not  ordinarily  he  done  on  a  hand  screw 
machine  is  shown  in  the  accompanying  illustration  at  A. 
The  operation  consists  of  facing  and  turning  both  the  In- 
side and  outside  faces  and  the  diameters  with  a  special 
tool-holder  mounted  on  the  cross-slide  which  is  equipped 
for  carrying  two  tools.  Owing  to  the  accuracy  required, 
and  also  to  the  fact  that  a  number  of  tools  are  used  on 
the  turret  for  other  operations,  it  was  thought  best  to  handle 
the  work  from  the  cross-slide  in  the  manner  shown.  The  fix- 
ture consists  of  a  cast-iron  stand  or  holder  B  carrying  the 
tool-holder  or  spindle  G  which  is  a  close  running  fit  in  the 
tool-block.  This  spindle  has  a  shoulder  D,  and  a  collar  E 
which  is  fastened  by  means  of  a  tapered  pin  H  to  the  spindle. 
The  shoulder  and  the  collar  bear  snugly  against  the  finished 
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Fixture  used  on  Hand  Screw  Machine  for  performing  Facing  and 
Turning    Operations 

faces  of  the  block  B,  so  that  there  is  no  end  thrust  against 
the  spindle.  By  means  of  the  handle  F,  the  spindle  can  be 
revolved.  The  two  cutting  tools  G  are  held  in  place  in  the 
spindle  by  means  of  set-screws,  as  shown.  The  stop-pin  J 
is  driven  into  a  boss  on  the  tool-block  B. 

The  operation  is  as  follows:  The  handle  F  is  swung 
over  to  the  right  90  degrees  and  the  cross-slide  is  moved 
forward  until  the  tools  are  brought  into  the  cutting  position 
by  turning  the  handle  F  back  to  the  original  position,  when 
pin  H  will  come  into  contact  with  the  stop-pin  J.  Since 
the  position  of  the  tools  is  thus  positively  determined,  the 
cross-slide  may  then  be  fed  forward  and  backward  against 
suitable  stops  and  the  facing  or  turning  cuts  readily  made. 
Very  accurate  results  may  be  obtained  with  a  fixture  of  this 
kind. 

New  York  City  Donald  A.  Bakeb 


DEVICE  FOR  PREVENTING  DRILL  TANGS 
FROM  BECOMING  MARRED  OR  WORN 

The  device  shown  in  the  acqpmpanying  illustration  is  used 
to  prevent  drill  tangs  from  being  marred  and  worn  by  use 
in  a  worn  drill  spindle.  After  a  drilling  machine  has  been 
used  for  a  while,  the  flat  sides  inside  the  spindle  which  grip 
the  drill  tang  usually  become  worn  and  rounded.  When  in 
this  condition,  the  drills  used  in  the  spindle  are  often  ruined 
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Method  of  repairing  Worn  Drill  Spindles 

by  the  corners  of  the  tangs  being  worn  off  or  twisted,  in 
some  cases  to  such  an  extent  that  they  have  a  spiral  ap- 
pearance. 

In  a  certain  factory  so  many  tangs  on  drill  shanks  were 
spoiled  that  it  was  found  necessary  to  adopt  some  means  of 
overcoming  the  trouble.  All  the  large  drill  spindles  were 
provided  with  hardened  tool  steel  inserts,  as  shown  in  the 
accompanying  illustration,  with  the  result  that  the  tang 
trouble  was  at  once  reduced  to  a  minimum.  The  grip  in  the 
spindle  having  been  made  positive,  it  was  found  advisable 
to  use  drills  with  shanks  which  at  the  large  end  were  not 
smaller  than  the  diameter  of  the  drills.  This  necessitated, 
in  some  instances,  the  ordering  of  drills  with  larger  shanks 
than  those  of  standard  sizes.  "The  rule  of  having  the  larger 
end  of  the  drill  shank  not  smaller  than  the  drill  itself  in- 
sures, in  a  general  way,  that  the  tang  will  always  be  as 
strong  as  the  drill  itself.  Whether  the  drill  manufacturers 
would  consider  this  rule  technically  correct  is  an  open  ques- 
tion, but  that  it  is  practically  'correct  can  be  demonstrated 
in  nearly  every  factory  by  finding  out  bow  many  scrapped 
drills  are  discarded  because  of  worn  or  broken  shanks. 

Springfield,  Mass.  D.  Kihlgben 


ECONOMY  IN  THE  USE  OF  REAMERS 
AND  COUNTERBORES 

As  a  matter  of  economy,  more  attention  could  be  advan- 
tageously given  to  the  disposition  of  small  high-speed  cutting 
tools  after  they  have  become  worn.  Wherever  possible,  such 
tools  should  be  manufactured  to  standard  dimensions  and 
types,  and  should  be  salvaged  after  they  have  become  under 
size  through  wear. 

In  a  certain  plant  where  many  types  and  large  quantities 
of  cutting  tools  are  used,  the  tool  designing  and  manufacture 
are  under  the  supervision  of  a  tool  engineer.  No  tools  are 
made  until  the  engineer  has  investigated  and  determined 
upon  the  proper  design  that,  in  his  estimation,  would  give 
the  highest  degree  of  efficiency  with  the  lowest  over-all  ex- 
pense. All  needless  duplication  of  design  is  thus  avoided, 
for  the  engineering  department  keeps  complete  records  of 
each  tool  manufactured. 

A  few  instances  of  the  value  of  this  idea  may  be  of  in- 
terest. For  example,  if  a  straight-fluted  reamer  of  standard 
size  becomes  badly  worn,  it  is  turned  over  to  the  salvaging 
department  and  may  be  used  for  a  special  size  hole  by  re- 
grinding  the  cutting  edges  and  the  clearances.  A  worn  1- 
inch  standard  reamer,  for  instance,  might  be  made  to  finish 
a  hole  0.995  inch  in  diameter  after  being  reground  in  this 
manner  by  the  salvaging  department,  and  a  considerable  sav- 
ing would  thereby  be  effected  both  in  time  and  in  money. 


Fig.   1.     Counterbore  with  Interchangeable  Pilot  designed  for  Small  Work 


April,  1919 


MACHINERY 


753 


IHlllffrfr 


t».-M»»»feE*« 


LL 


SECTION  ON  CENTER  LINE  A"A 


Machinery 


Fig.  2.     Inserted-blade  Counterbore  with  Interchangeable  Pilot 

Sleeves  of  standard  sizes  should  be  kept  on  hand  in  the  tool- 
room, to  fit  the  shanks  of  reamers  and  similar  tools  of  the 
same  size  which  have  different  sized  shanks. 

The  counterbore  shown  in  Fig.  1  is  provided  with  an  inter- 
changeable pilot,  and  will  give  satisfactory  results  for  or- 
dinary work  where  the  holes  are  not  over  2  inches  in  diam- 
eter. This  type  of  counterbore  may  be  salvaged  for  use  on 
different  sizes  of  holes,  and  it  may  also  be  made  into  other 
forms  of  cutting  tools,  such  as  end-  and  face-mills.  In  Fig. 
2  is  shown  the  design  of  an  inserted-blade  counterbore  which 
is  suitable  for  use  on  larger  work.  The  body  C  is  threaded 
for  the  adjusting  collars  D,  and  slotted  to  take  the  cutters 
E.  The  body  and  collars  are  made  of  machine  steel  and  the 
blades  of  high-speed  steel.  The  blades  are  held  in  the  body 
by  means  of  the  familiar  wedge-pin  construction,  illustrated 
in  the  sectional  view  at  B.  The  pins  F  are  made  of  cold- 
drawn  steel,  or  drill  rod,  and  are  milled  flat  on  one  side. 
Pilot  G  is  interchangeable  and  is  made  from  tool  steel,  only 
the  teat  being  hardened.  The  pilot  may  be  conveniently  re- 
moved when  it  is  desired  to  regrind  the  blades.  When  it 
becomes  necessary  to  reset  the  blades,  after  several  grind- 
ings,  the  tapered  pins  F  may  be  readily  removed  and  the 
blades  adjusted  by  means  of  the  collars  D.  Before  replacing 
the  pilot,  the  end  of  the  blades  should  be  faced.  A  tool  of 
this  design  is  simple,  efficient,  and  economical,  and  one  set 
of  blades  alone  will  outwear  several  counterbores  of  the 
one-piece  high-speed  steel  type.  F.  R.  B. 


LOCK- WASHER  FOR  STRIPPER  SCREW 

The  following  method  is  suggested  as  a  means  of  locking 
the  screws  of  a  spring-operated  stripper  plate  so  that  they 
will  not  jar  loose  while  the  press  is  in  operation.  If  a 
shouldered  screw  is  used,  the  continual  pounding  of  the 
punch  press  causes  the  screws  to  work  loose,  and  if  the  or- 
dinary fillister-head  screw  is  used,  it  will  do  the  same  thing 
if  the  end  is  not  turned  over.  When  it  becomes  necessary 
to  grind  or  repair  the  punch,  there  is  no  means  of  removing 
a  battered  screw  without  injuring  the  threads  in  the  stripper 

plate.  However, 
the  screw  shown 
in  the  accompany- 
ing illustration 
has  been  found 
to  overcome  these 
difficulties  suc- 
cessfully. As  will 
be  seen,  a  small 
groove  A  is  cut 
about  1/32  inch 
from  the  end  of 
the  screw,   and  a 

Lock-washer   for   Stripper   Screw  y  0  k  e    washer    B, 


having  an  outside  diameter  slightly  smaller  than  the  counter- 
bored  hole  in  the  stripper  plate,  is  made  to  fit  the  groove  in 
the  bolt.  When  assembling  the  stripper,  the  screws  are  run 
through  far  enough  to  allow  the  washer  to  be  slipped  into 
the  groove.  The  screw  is  then  backed  out  until  the  washer 
comes  in  contact  with  the  bottom  of  the  counterfcored  hole, 
as  shown  at  C.  A  very  thin  washer  is  all  that  is  necessary, 
as  the  threads  in  the  stripper  and  screw  take  the  pressure 
of  the  spring,  while  the  washer  only  serves  to  prevent  the 
screw  from  backing  out. 

Dayton,  Ohio  Ciiables  M.  Beehm 


CONCENTRICITY  GAGE  FOR  VALVE 

The  accompanying  illustration  shows  a  type  of  valve  which 
is  used  extensively  on  airplane  engines.  The  valve  shank  or 
stem  is  tapered,  as  indicated  by  the  dimensions,  because  the 
smaller  end  which  is  located  nearer  the  hot  combustion 
chamber  in  the  cylinder  expands  more  and  therefore  requires 
greater  clearance.  The  gage  shown  in  the  illustration  was 
designed  to  test  the  concentricity  of  the  valve  seat  with  the 
tapered  stem. 

The  gage  consists  of  three  principal  parts:  the  body  A, 
the  spring  collet  B  and  the  knurled  hand-nut  C.  The  body 
has  three  45-degree  gaging  faces  D,  which  are  spaced  120 


Airplane  Engine   Valve   and   Gage   for  testing   Concentricity   of 
Tapered  Shank  with  Valve  Seat 

degrees  apart.  These  faces  are  relieved  similarly  to  a  hol- 
low-mill, and  are  ground  concentric  with  a  hole  in  the  body'. 
The  spring  collet  is  assembled  into  this  hole,  and  is  adjusted 
by  turning  the  knurled  screw  C,  by  means  of  which  the  ptem 
of  flie  valve  is  held  as  the  collet  is  contracted.  The  collet  is 
slotted  on  the  end  to  allow  for  this  contraction,  as  shown 
at  &,  and  is  held  from  turning  in  the  gage  by  a  set-screw  as 
shown.  It  is  also  threaded  on  the  extreme  end  to  take  the 
hand-nut  C.  When  the  valve  is  placed  in  the  gage,  pre- 
paratory to  being  tested,  the  collet  is  loose  and  the  stem 
slides  snugly  into  the  hole  in  the  gage.  When  the  hand-nut 
is  tightened,  the  collet  grips  the  valve  stem  tightly  at  the 
small  end.  If  the  valve  seat  rests  on  the  three  gaging  faces 
D  without  any  light  showing  through,  the  stem  is  concentric 
with  the  seat  within  the  required  limits  of  accuracy. 
New  Brunswick,  N.  J.  C.  H.  Dengler 


CLEANING  METAL  SURFACES 

The  following  is  a  description  of  a  process  for  cleaning 
metal  surfaces,  which  employs  an  electric  current  and  a 
solution  of  caustic  soda.  It  is  claimed  that  by  this  process 
the  metal  parts  can  be  thoroughly  cleaned  in  a  few  seconds 
without  producing  any  injurious  effect  en  the  metal.  After 
several  laboratory  experiments  and  trials,  this  system  was 
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Installed  In  two  plants  Id  each  of  which  it  is  giving  satisfac 
Lion  at  the  present  time,  and  is  superseding  the  methods 
previously  used,  The  metal  was  formerly  cleaned  at  to 
plants  by  beating  an  acid  bath,  using  steam  pipe  colls.  This 
method  was  unsatisfactory,  requiring  considerable  time,  since 
acid  w«s  found  to  have  destroyed  or  eaten  the  incrust- 
ments  of  foreign  matter  too  slowly. 

(As  Shown  in  the  accompanying  illustration,  the  new  equip- 
ment consists  Of  8  tank  A  which  is  made  of  sheet  iron,  re- 
inforced by  I'j-ineh  angle-irons.  A  copper  tube  B,  about 
1  or  lVa  inch  in  diameter,  is  supported  just  above  the  top 
of  the  tank  by  wooden  blocks  C  provided  with  bushings  made 
from  rubber  hose,  so  that  the  copper  tube  Is  insulated  from 
the  iron  tank.  The  size  of  the  tank  and  the  thickness  of  the 
sheet  iron  from  which  it  is  made  depends  upon  the  require- 
ments of  the  work  to  be  done.  The  quenching  tank  D,  which 
is  used  to  remove  the  acid  from  the  work  when  the  cleaning 
process  is  completed,  should  be  about  the  same  size  as  tank 
A.  The  sheet-iron  hood  shown  at  E  is  fitted  with  a  pipe 
so  that  the  fumes  from  the  tank  A  are  carried  away.  At  F 
is  shown  an  induction  motor  designed  for  either  110  or  220 
volts,  which  is  coupled  to  a  direct-current  generator  G  capa- 
ble of  generating  from  6  to  8  volts  at  2000  amperes.  The 
positive  wire  from  the  generator  is  connected  to  the  tank, 
and  the  negative  wire  to  the  copper  bar  B  when  the  system 
Is  in  operation.  However,  a  double  pole  and  double-throw 
switch  H  is  so  connected  with  the  circuit  that  the  current 
can  be  reversed  when  desired  for  the  purpose  of  cleaning 
the  tank  when  it  becomes  incrusted.  An  ordinary  rheostat 
is,  of  course,  used  for  regulating  the  current. 

In  operation,  the  tank  A  is  filled  with  a  solution  made  of 
from  4  to  8  ounces  of  caustic  soda  to  a  gallon  of  distilled  or 
boiled  water.  The  piece  to  be  cleaned,  represented  by  I,  is 
suspended  from  the  bar  B  by  a  brass  hook  J  and  the  current 
is  turned  on.  When  small  articles  are  to  be  cleaned,  they 
may  be  placed  in  a  wire  basket  and  suspended  from  the  hook. 
As  soon  as  the  material  has  been  cleaned,  it  should  im- 
mediately be  removed  from  the  bar  and  placed  in  the  quench- 
ing tank  D  which  is  filled  with  pure  water,  to  stop  the  action 
of  the  acid.  The  pieces  can  then  be  removed  and  dried.  If 
any  scale  or  deposit  is  found  on  the  tank  after  the  material* 
has  been  removed,  the  switch  H  is  reversed  and  the  electro- 
static induction  action  employed  to  remove  the  scale  from 


NEGATIVE  WIRE 


POCITIVE   WISE 


Machinery 


most  surface  so  as  to  locate  the  shaft  in  position  before  it 
is  Clamped  to  the  table.  This  head  is  attached  to  the  shaft 
as  shown  while  the  first  keyway  is  being  cut;  when  locating 
the  shaft  for  the  second  cut,  it  is  merely  necessary  to  turn 
the  opposite  surface  up,  and  by  leveling  this  properly,  with- 
out changing  the  other  adjustments,  the  shaft  is  quickly 
placed  in  the  proper  position  for  milling  the  opposite  key- 
way.  It  is  also  apparent  that  after  shifting  the  table,  if  the 
shaft  is  again  clamped  level,  a  much  straighter  keyway  will 
result  than  if  the  machine  is  depended  upon  to  center  the 
shaft.  There  are  usually  three  reasons  for  winding  or  crooked 
keyways:  the  table  may  be  set  a  little  off  the  zero  mark; 
some  irregularity  may  exist  in  the  cutter,  which  makes  one 


Arrangement  for  holding  Shafts  when   milling   Opposite  Keyways 

side  cut  easier  than  the  other;  or  the  action  of  the  clamps 
may  be  sufficient  at  times  to  move  the  shaft  slightly. 

By  using  a  hexagon  or  octagon  shape  at  the  end  of  the 
shaft,  it  will  be  possible  to  cut  either  six  or  eight  keyways 
in  exact  relation  to  each  other  without  the  use  of  a  dividing 
head.  An  important  advantage  of  this  device  is  the  accuracy 
with  which  a  shaft  can  be  aligned  after  each  clamping, 
resulting  in  cutting  straight  and  accurate  keyways. 

Evanston,  111.  I.  H.  Spooe 


Equipment  used  for  cleaning  Metal  Surfaces  hy  Means  of  an 
Electric   Current 

the  tank.  After  this  current  has  been  passed  through  the 
tank  for  a  few  seconds,  the  drain  cock  in  the  bottom  of  the 
tank  should  be  opened  to  allow  the  sediment  to  be  carried 
away.  A  fresh  solution  should  then  be  made  and  placed  in 
the  tank.  , 

Detroit,  Mich.  C.  C.  Speeen  and  G.  V.  H.  Cairns 


ACCURATELY  LOCATING  KEYWAYS  ON 
OPPOSITE  SIDES  OF  SHAFTS 

In  the  accompanying  illustration  is  shown  a  device  for 
locating  shafts  while  keyways  on  opposite  sides  are  being 
milled.  It  consists  of  a  head  with  the  surfaces  A  and  B 
machined  parallel,  and  a  level  which  is  applied  to  the  upper- 


SAVING  TIME  IN  COUNTING  SCREW 
MACHINE  PRODUCT 

On  hand  screw  machine  work,  where  large  quantities  of 
pieces  are  machined  in  a  day,  a  great  deal  of  time  is  lost  by 
operators  who  are  working  by  the  piece,  in  counting  the 
work  at  the  close  of  the  day.  One  of  the  employes  in  our 
screw  machine  department  overcame  this  difficulty  and  con- 
sequently added  to  his  pay  check  by  purchasing  a  small 
counter  and  attaching  it  to  his  machine.  A  bracket  was 
made  to  hold  the  counter,  which  was  bolted  to  the  end  of 
the  feed-bar  rest.  A  piece  of  light  chain  was  used  to  con- 
nect the  tripper  of  the  counter  with  the  chucking  handle 
of  the  machine,  so  that  on  every  full  forward  movement  of 
the  chucking  handle  the  tripper  would  operate  and  register 
a  count.  In  order  to  make  a  count,  however,  a  full  forward 
movement  of  the  handle  was  required,  thereby  eliminating 
the  registration  when  a  piece  of  work  was  spoiled  before 
being  completed.  The  workman  could  thus  open  his  chuck 
at  will  without  registering  a  count.  Other  employes,  seeing 
the  advantage  of  this  simple  device,  immediately  followed 
his  example  and  applied  a  counter  in  a  similar  manner. 
Aurora,  111.  J.  J.  Borkenhagen 

[The  above  is  an  instance  where  a  general  increase  in  pro- 
duction was  effected  by  a  simple  device  introduced  individu- 
ally by  an  employe.  It  would  be  of  value  to  the  manage- 
ment of  a  manufacturing  plant  to  watch  for  these  little  time- 
savers  and  introduce  them  generally  in  the  plant,  instead 
of  leaving  matters  of  this  kind  to  the  employes  themselves. 
The  incident  recalls  a  case  relating  to  the  introduction  of 
high-speed  steel  in  a  large  machine-building  plant  some  fif- 
teen years  ago.  The  management  discovered  by  examining 
the  payroll,  that  one  of  the  piece-workeis  was  earning  an 
exceptionally  high  wage.  Upon  investigation,  it  was  found 
that  the  reason  for  this  was  that  this  man  had,  at  his  own 
expense,  provided  himself  with  high-speed  steel  tools.  Pre- 
vious to  this  discovery,  salesmen  of  high-speed  steel  had  been 
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unable  to  get  a  hearing  from  the  company's  purchasing 
agent,  but  after  the  practical  demonstration  provided  by 
one  of  the  employes,  high-speed  steel  tools  were  furnished 
by  the  firm  wherever  they  could  be  used  to  advantage 
throughout  the  shop. — EdxtoijI 


SHAPING  SHEET-METAL  PARTS 

It  is  frequently  required  to  make  a  formed  sheet-metal 
collar  similar  to  that  shown  at  A  in  the  accompanying  il- 
lustration. This  piece  can  be  easily  formed  in  one  operation 
if  the   quantity  of  pieces  required   is   sufficient  to   warrant 


B 
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Simple  Punch   and  Die   Equipment   for   Sheet-metal   Work 

the  manufacture  of  an  expensive  forming  punch  and  die 
equipped  with  side-acting  cams.  However,  if  such  expense 
is  not  warranted,  the  following  method  can  be  used:  A  form- 
ing punch  and  die  is  made  to  form  the  blank  in  the  first 
operation  to  the  shape  shown  at  B.  The  dimension  H  should 
be  made  slightly  greater  than  one-half  the  outside  diameter 
required  for  the  finished  piece.  This  dimension  will  vary, 
depending  upon  the  quality  of  the  stock.  After  forming,  the 
piece  is  shaped  by  a  punch  having  a  removable  pin  around 
which  the  collar  is  shaped  by  pressing  the  formed  piece  into 
a  U-shaped  die.  These  simple  devices  are  very  inexpensive 
tools  to  make. 

Another  shape  that  is  often  troublesome  to  form  in  one 
operation  is  that  shown  at  C.  This  and  similar*shapes  are 
frequently  required  in  large  quantities.  For  performing  this 
operation,  the  punch  and  die  shown  at  D  and  E  are  used. 
The  construction  is  simple  and  inexpensive.  At  D  the  form- 
ing dies  F  are  shown  raised  by  the  action  of  the  spring 
plunger  G  and  supporting  the  work  previous  to  starting  the 
forming  operation.  At  E  the  punch  P  has  descended  and 
formed  ttie  piece,  the  plunger  G  having  been  forced  down. 
On  the  upward  stroke  of  the  punch  the  spring  which  controls 
the  plunger  forces  it  up  and  ejects  the  work. 

Chicago,  111.  C.  W.  Hinman 


WEIGHT  OF  STEEL  SHAFTING 

In  purchasing  rolled  or  drawn  steel  bars  for  shafting,  dif- 
ficulty is  often  experienced  due  to  the  fact  that  some  dealers 
quote  a  price  per  foot,  while  others  quote  a  price  per  pound. 
For  convenience  in  making  rapid  comparisons  of  prices 
which  are  given  in  both  ways  the  writer  has  evolved  the 
following  rule  for  obtaining  the  weight  per  foot  when  the 
diameter  is  known,  which  may  be  easily  remembered  and 
applied: 

Square  the  number  of  sixteenths  of  an  inch  in  the  diam- 
eter of  the  shaft,  point  off  two  places  from  the  right,  and 
the  result  will  be  the  approximate  weight  per  foot  in  pounds. 
This  result  will  be  about  4  per  cent  under,  and  a  close  ap- 
proximation can  be  obtained  by  increasing  the  value  found 
by  4  per  cent. 

Example — The  approximate  weight  of  1 15/16-inch  diam- 
eter shafting  would  be 

(16  -f  15)'  =  31*  =  9.61  pounds  per  foot 

To  get  a  closer  value  add  4  per  cent  of  this,  or  about  0.38 
pound.     The  result  thus  obtained  is  9.99   pounds  per  foot; 


Machimuy'k  Handbook  gives  the  weight  as  10.02  pounds 
per  foot,  so  it  will  be  seen  that  the  rule  stated  in  the  fore- 
going gives  a  close  approximation. 

Rochester,  N.  Y.  Qsoboi  C.  Hani. man 


FLUSH-PIN  GAGES 

The  extensive  use  of  flush-pin  gages  by  munition  manu- 
facturers during  the  war  has  naturally  resulted  in  the  de- 
velopment of  many  different  methods  of  constructing  gage3 
of  this  type.  As  the  flush-pin  gage  has  been  found  practica- 
ble for  the  rapid  gaging  of  work  where  the  tolerance  is  as 
small  as  0.003  inch,  it  is  evident  that  it  must  be  accurately 
machined.  The  two  gages  shown  in  the  accompanying  il- 
lustration are  of  excellent  design,  and  can  be  made  at  a 
lower  cost  than  a  great  many  of  the  gages  which  are  de- 
signed for  the  same  or  similar  purposes.. 

The  flush-pin  gage  shown  in  the  top  view  is  used  for  gag- 
ing the  work  M  which  requires  that  the  tapered  portion  of 
the  hole  shown  at  G  shall  be  kept  at  a  certain  distance  from 
the  face  B  within  a  close  limit  of  accuracy.  The  gage,  as 
will  be  seen  from  the  illustration,  consists  of  a  body  C  in 
which  is  fitted  the  plunger  D.  The  large  end  of  the  plunger 
is  carefully  ground  to  fit  the  taper  in  the  work  at  G,  while 
the  small  end  is  cut  off  and  finished  to  the  required  length, 
that  is,  so  that  it  will  be  located  between  the  two  steps  that 
indicate  the  tolerance  shown  by  H  when  the  work  M  is 
properly  machined.  The  pin  F  prevents  the  gage  from  be- 
coming disassembled  and  limits  the  travel  of  the  plunger  to 
about  1/32  inch  either  way..  The  plunger  is  normally  held 
in  the  extended  position  by  the  action  of  spring  E.  When 
the  gage  is  in  use  the  tapered  part  of  the  plunger  is  brought 
into  contact  with  the  tapered  hole  in  the  work  at  G.  The 
face  of  the  gage  is  then  forced  against  the  face  of  the  work 
at  B.  If  the  work  is  properly  machined,  the  small  straight 
end  of  plunger  D  will  be  located  between  the  steps  K  which 
determine  the  tolerance  H.  This  gage  can  also  be  adapted 
for  use  in  gaging  the  depth  of  blind  holes  and  recesses  by 
machining  the  large  end  of  plunger  D  to  the  required  size. 

The  gage  shown  in  the  lower  view  of  the  illustration  is  of 
similar  construction  to  that  shown  above  but  it  is  used  for 
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Flush-pin   Gages   for   External   and    Internal   Gaging 

external  gaging.    The  method  of  using  this  gage  is  the  same 
as  for  the  internal  gage. 

Newark,  N.  J.  George  E.  Mum; 

*     *     » 

It  has  been  found,  by  an  investigation  conducted  by  the 
Bureau  of  Standards  to  determine  the  temperature  limit 
and  periods  of  annealing  necessary  for  the  elimination  of 
initial  stress  in  different  compositions  of  brasses,  that  in 
rods  of  simple  section,  initial  stresses,  producing  season 
cracking,  are  most  readily  eliminated  by  the  process  of 
springing,  such  as  by  rolling  in  a*  straightening  machine. 
This  method,  however,  cannot  be  applied  to  articles  of  ir- 
regular shape,  stampings,  etc. 
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SHOP  AND  DRAFTING-ROOM  KINKS 


IMPROVED  VISE  CLAMP 

In  tht!  accompanying  illustration  at  A  is  shown  the  usual 
method  Of  holding  a  piece  Of  work  in  the  vise  of  a  milling 
machine  or  shapor  when  it  is  desired  to  finish  the  top  sur- 
face C  so  that  it  will  he  at  right  angles  to  the  surface  D. 
The  use  of  the  round  rod  enables  the  previously  finished 
.surface  D  to  be  firmly  clamped  to  the  stationary  jaw  of  the 
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Improved  Method  of  holding  Work  in  Vise 

vise.  As  the  face  of  the  stationary  jaw  is  at  right  angles 
to  the  path  of  the  cutting  tool,  it  is  evident  that  the  surface 
C  will  be  machined  at  right  angles  to  the  surface  D  when 
the  work  is  held  in  the  position  indicated.  However, 
in  setting  up  the  work  it  is  sometimes  difficult  to  keep  it 
firmly  seated  on  the  parallels,  as  the  round  rod  often  causes 
a  rolling  action  which  displaces  the  work  when  tightening 
the  vise.  This  trouble  can  be  overcome  by  using  a  rod  hav- 
ing a  cross-section  like  that  shown  in  the  enlarged  sectional 
view  at  B,  in  place  of  the  round  rod.  This  piece  can  be  very 
easily  made  from  round  stock. 

Baltimore,  Md.  S.  B.  Royal 


EXPANSION  TAP  AND  REAMER 

A  hand  sizing  tap  which  has  been  found  very  effective  on 
airplane  motor  work  in  bringing  tapped  holes  to  fit  standard 
gages  is  shown  in  the  accompanying  illustration  at  A.  If, 
after  the  holes  have  been  rough-  and  finish-tapped,  they  are 
still  found  to  be  under  size,  the  hand  sizing  tap  is  run  in 


Expansion  Tap   and  Reamer 

and  the  desired  tolerance  thus  obtained,  The  design  of  the 
tap  is  simple,  the  shank  and  all  other  parts  except  part  C, 
which  is  made  of  tool  steel,  being  made  of  ordinary  machine 
steel.  The  part  C  is  a  regular  milled  tap  provided  with  four 
slots  which  allow  it  to  be  expanded  by  a  tapered  plug  D  that 
is  screwed  in  and  locked  by  the  nut  E.  When  adjusted  to  the 
required  size,  the  tap  is  locked  by  means  of  the  tapered 
bushing  F  which  is  secured  in  place  by  the  nut  O.  The  con- 
struction should  be  apparent  by  reference  to  the  illustration. 


Another  hand  tool  is  shown  at  B.  As  will  be  seen,  this  ia 
an  adjustable  hand  reamer  provided  with  a  ground  pilot  H 
and  a  screw  K  having  a  tapered  portion  which  is  used  to 
produce  the  expansion,  the  reamer  containing  four  slots,  as 
shown,  to  allow  for  the  expansion.  The  screw  K  is  locked 
by  a  small  set-screw  J. 

New  Brunswick,  N.  J.  C.  H.  Denoleb 


DRAFTING-ROOM  KINK 

In  the  making  of  tracings,  much  of  the  tedious  work  of 
lettering  may  be  avoided  by  placing  some  of  the  firm's 
printed  matter,  such  as  letter  heads,  bill  heads,  printed 
envelopes,  etc.,  beneath  the  tracing  cloth.  A  surprisingly 
large  amount  of  the  data  required  in  the  lower  right-hand 
corner  of  a  drawing  may  be  directly  traced  from  this  printed 
matter,  thereby  eliminating  the  work  of  measuring  the  let- 
ters *and  saving  considerable  time. 

New  York  City  E.  J.  Higgins 


HOLD-DOWN  BLOCK  FOR  MACHINE  VISES 

An  inexpensive  and  satisfactory  hold-down  block  for  use 
in  a  machine  vise,  such  as  is  regularly  used  on  a  shaper  or 
milling  machine,  may  be  made  from  hard  wood.  For  ordinary 
purposes,  a  piece  oi'  hard  wood  about  1  foot  long,  having  a 
1-inch  square  section  and  one  side  beveled,  as  shown  in  the 
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Machinery 

Wooden  Hold-down  Block  for  Machine  Vises 

accompanying  illustration,  will  be  found  satisfactory.  How- 
ever, in  some  cases  it  may  be  found  necessary  to  shape  the 
block  to  conform  to  the  contour  of  the  work  which  is  to  be 
held,  or  for  an  exceptionally  irregular  casting  it  may  be 
advisable  to  use  a  hold-down  block  at  each  side  of  the  cast- 
ing. In  all  cases,  the  surface  or  edge  of  the  block  which 
comes  in  contact  with  the  work  should  be  beveled  so  as  to 
grip  the  piece  near  the  bottom.  With  these  hold-down  blocks 
properly  placed  between  the  work  and  the  vise  jaws,  rt  is 
unnecessary  to  employ  a  hammer  to  drive  the  work  down, 
as  the  downward  pressure  exerted  by  the  beveled  blocks 
properly  seats  the  piece.  Tie  writer  has  used  wooden  hold- 
down  blocks  in  the  manner  described  for  a  long  time  and 
they  have  given  very  satisfactory  results. 
Yonkers,  *N.  Y.  Eugene  Bilgeb 

GUIDES  FOR  DRAWING  GEAR  TEETH 

A  simple  set  of  guides  for  drawing  gear  teeth  may  be  made 
by  tracing  the  profiles  of  the  different  sizes  of  gear  teeth  from 
Machinery's  Handbook  or  from  the  catalogues  of  gear  manu- 
facturers. These  tracings  may  then  be  pasted  on  pieces  of 
celluloid  or  wood,  as  for  instance,  on  old  triangles  or  pro- 
tractors, and  the  guides  formed  by  cutting  out  the  profiles 
with  a  scroll  saw.  If  no  pieces  of  celluloid  are  at  hand,  cigar- 
box  wood  will  be  found  satisfactory,  as  it  is  fairly  strong  and 
warps  very  little.  / 

Bloomfield,    N.    J.  William    Philip 
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HOW  AND  WHY 


QUESTIONS  ON  PRACTICAL  SUBJECTS  OF  GENERAL  INTEREST 


METHODS  OF  OBTAINING  LENGTH 
OF  BELTS 

L.  M.  S. — How  can  the  lengths  of  open  and  crossed  belts 
be  determined  when  the  only  known  dimensions  are  the 
diameters  of  the  driving  and  driven  pulleys  and  the  distance 
between  their  centers? 

Answered  by  F.  C.  Duston 

Nearly  every  technical  handbook  contains  formulas  that 
may  be  used  in  determining  the  theoretical  length  of  belts 
when  the  diameters  of  the  pulleys  and  the  distance  between 
their  centers  are  known.  While  in  most  cases  these  for- 
mulas give  sufficiently  accurate  results  for  use  in  obtaining 
the  approximate  length,  they  do  not  give  the  exact  length 
of  belt  which  would  be  necessary  to  transmit  the  power  with 
the  highest  degree  of  efficiency.  In  fact,  it  would  be  prac- 
tically impossible  to  obtain  a  formula  which  could  be  satis- 
factorily applied  in  every  case,  as  there  are  so  many  factors 
to  be  taken  into  consideration.  The  following  formulas  give 
the  theoretical  length  of  belt  required,  and  make  no  allow- 
ance for  factors  of  stretch  or  sag,  nor  for  the  thickness  of 
the  belt.  The  variation  in  length  imposed  by  these  factors 
cannot  be  easily  determined,  even  when  the  exact  nature  of 
the  drive  and  kind  of  belt  to  be  used  are  known. 

In  practice,  parallel  clamps  are  usually  employed  in  fitting 
large  belts  for  drawing  the  belt  ends  together,  thus  enabling 
them  to  be  joined  while  under  tension.  Some  manufacturers 
of  rubber  belting  make  belts  which  are  %  to  %  inch  per  foot 
shorter  than  the  distance  around  the  pulleys,  as  measured 
with  a  tightly  drawn  steel  tape.  Referring  to  Fig.  1,  D  and 
d  represent  the  diameters  of  two  pulleys  with  a  distance  be- 
tween centers  equal  to  X.  By  disregarding  the  sag,  thick- 
ness, and  elasticity  of  the  belt,  the  problem  becomes  one  of 
simple  trigonometry  and  may  be  solved  as  follows: 

Open  Belt 

Let  AL  and  AF  be  drawn  to  the  point  of  tangency  of  LH 

and  FJ,  respectively;  then  the  arc  LMF  represents  the  arc 

of  contact  that  the  belt  makes  with  the  larger  pulley.     Let 

BH  and  BJ  also  be  drawn  to  the  point  of  tangency  of  LH  and 


Fig1.   1.     Diagram  illustrating  Method  of  obtaining-  Length  of  Open  Belt 

FJ.  The  arc  HNJ  will  then  be  the  arc  of  contact  which  the 
belt  makes  with  the  smaller  pulley.  Now  let  BH  be  produced 
indefinitely  and  line  LK  be  drawn  parallel  to  center  line 
MN  through  point  L  so  that  it  will  intersect  BH  produced 
at  K.  Angle  a  equals  the  angle  formed  by  LH  and  MN,  and 
it  also  equals  angles  GAL  and  OBH.  Now  the  belt  may  be 
considered  to  be  composed  of  six  sections,  the  sections  cover- 
ing arcs  CME,  CL,  EF,  and  HNJ,  and  the  sections  LH  and 
FJ.    To  simplify  the  process,  one-half  the  length  of  the  belt 


is  found  first,  which  is  represented  by  arcs  ML,  UN,  and  the 
section  LH.    We  then  have: 
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LH  =  X  cos  a 
Adding  ML,  HN,  and  LH  we  have: 
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Fig-.  2.     Diagram  for  obtaining  Length   of  Crossed  Belt 

from  which  one-half  the  length  of  the  belt  can  be   found; 

or  the  total  length  of  the  belt  can  be  determined  directly  by 

using  the  formula: 

ir(D  +  d)  a 

— •  4-  7T    (D-d) }-2Xcoso 

2  180 

Crossed  Belt 
Fig.  2  represents  two  pulleys  connected  by  a  crossed  belt 
as  indicated.  As  in  the  case  of  open  belts,  D  and  d  represent 
the  diameters  of  the  large  and  small  pulleys,  respectively , 
and  X  the  distance  between  their  centers.  By  drawing  lines 
from  the  centers  of  each  circle  to  the  point  of  tangency  of 
the  lines  LF  and  GT,  which  represent  sections  of  the  crossed 
belt,  it  is  found  that  LMG  is  the  arc  of  contact  on  the  larger 
pulley  and  INF,  that  on  the  smaller  pulley. 


%  D      V2d 

Sin  a  = = 

EA        EB 

LE  =  cos  a  X  AE 


Sin  a  = 


Vo  (D  +  d ) 


EF  =  cos  a  X  EB 
LE  +  EF  =  cos  a  (AE  +  EB)  or  LF  =  X  cos  a 
90  +  a  90  -f  a 

MGL  =  nD and  FHN  =  wd 

360  360 

Then  by  adding  MCL,  LF,  and  FHN,  we  have: 
90.  -f  a  90  +  a 

nD h  X  cos  a  +  wd  — 


360 
w  (D  +  d) 


4-ir  (D  +  d) 


360 


4-  X  cos  a 


4  360 

from  which  one-half  the  length  of  the  belt  can  be  found,  or 
the  total  length  can  be  determined  by  the  formula: 

tt(D4-<*)                               o 
1- 7T   (D  +  d) [-2Xcosa 

2  180 
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SIMPLIFIED  FORMULAS  IN  GEARING 

E.  M.  e. — if  the  center  distance  ox.  two  gears  is  known, 
and  also  either  the  revolutions  pei  minute,  the  number  of 
teeth,  in-  the  gear  ratio,  how  can  a  simple  formula  bo  derived 
for  finding  tiio  pitch  diameter  of  each 

AiimvtTKi  b]     Wiilliim    K.   JOBMi   Arlington,  N.   J. 

Referring  to  the  accompanying  illustration,  the  number 
of    teeth    in    both    gear    and    pinion    being    known,    then    the 

diametral  pitch  of  the 

a 
gear  is —  and  the  pin- 
D 
b 
ion  is  — ; 

d 
where, 

a  =  number  of  teeth 
in  gear  (or  revolu- 
tions per  minute  of 
pinion) ; 

b  =  number  of  teeth 
in  pinion  (or  R.  P.  M. 
of  the  gear). 


Diagram    illustrating    TJse    of    Formula* 
for  finding  Fitch  Diameter  of   Gears 


The  center  distance  c,  as  denned  in  Machinery's  Hand- 
book, may  then  be  expressed  by  either  of  the  following  two 
formulas: 

a  +  b  a  +  b 

c  = or  c  = 

2(a-r-D)  2(6-r-d) 

Simplifying  these  expressions, 

a  +  b  D  (a  +  b) 


(1) 


(2) 
a  +  b 

It  will  be  necessary  to  use  one  of  these  two  formulas  for 
finding  the  first  pitch  diameter,  after  which,  having  found 
the  value  of  either  D  or  d,  a  simpler  formula  may  be  used, 
by  adding  Equations   (1)   and   (2)   and  simplifying  thus: 

2ac  +  2bc       2  c  (a  +  b) 
D  +  d  = 


2  (a-+-D) 

2a 

D  (a  +  b)  =  2  ac 

2  ac 
D  = 

a  +  b 

a  +  b 

d  (a  +  b) 

2  (b-i-d) 

26 

d  (a  +  b)  =2  be 

2  be 
d  = 

a  +  b 

Cancelling,  D  +  d  =  2c 
Then,  D  =  2c  —  d  or  d  =  2c 


a  +  b 


D. 


CLUTCH  DESIGN  FOR  CLOSELY  SPACED 
SHEAVES 

R.  L.  C. — In  a  space  6  inches  in  height,  six  small  sheaves 
(2y2  to  5  inches  in  diameter)  are  mounted  upon  a  %-inch 
vertical   shaft,   driven  by   a    ^4  -  horsepower   motor,   at   175 

revolutions  per  min- 
ute. These  sheaves 
must  be  operated  in- 
dependently by  fric- 
tion clutch  mechan- 
isms moved  radially 
in  relation  to  the 
shaft.  The  accom- 
panying illustration 
shows  the  smallest 
sheave  (2y2  inches 
in  diameter)  and  a 
possible  arrangement 
for  the  sheave  and  . 
the  part  keyed  to  the 
shaft.  What  is  the 
proper  design  for  a 
clutching  mechanism 
operated  by  a  short 
radial  movement  in 
the  %-inch  space  available  between  the  sheaves? 

This  question  is  submitted  to  the  readers  of  Machinery. 


Machinery 


Vertical  Shaft  and  Closely  Spaced  Sheaves 
for  which   Clutches   are  required 


A  TOOLMAtfER'S  PROBLEM 

J.  A. — Will  you  kindly  show  me  bow  to  find  the  correct 
diameter  of  a  plug  which  will  be  tangent  to  the  sides  of  a 
snap  gagi  i  |  s  ii  in  the  Illustration?  The  2-inch  dimen- 
elon  ami  the  L5-degree  angle  are  all  that  arc  known. 

AtiHwortid   by    Mux    Hllvi.r,    I'liilnl'lnld,   N.   J. 

The  following  solu- 
tion is,  perhaps,  sim- 
pler than  that  given 
in  the  February  num- 
ber of  Maciiinkuy  on 
page  551.  In  the  ac- 
companying diagram, 
angle  CAB  =  90  de- 
grees +  15  degrees  = 
105  degrees.  Angle 
DOE  +  angle  CAB  = 
180  degrees.  Therefore 
angle  DOE  =  180  — 
105  =  75  degrees. 
Since  line  OA  bisects 
angle  DOE,  angle  a  = 
y2  X  75  =  37  degrees 
30  minutes. 

2  —  r 


Diagram   for   Use   in   Solution   of   Tool- 
maker's  Frohlem 


=  tan  37  degrees  30  minutes 
2 


r  (tan  a  +  1) 


r  = 


tan  a  +  1 


Therefore, 
2 

1.76733 


tan  a  +  1  =  1.76733 


=  r  =  1.13165  inch,  and  2r  =  2.2633  inches. 


Answered  by  Elmer  Latshaw,  "West  Philadelphia,  Pa. 

The  following  method  is  simple  and  involves  the  solution 
of  but  one  right-angle 
triangle.  Referring  to 
the  accompanying  il- 
lustration, erect  FO 
perpendicular  to  AG, 
CO  perpendicular  to 
AE,  and  DO  perpen- 
dicular to  AB.  Draw 
AO,  which,  according 
to  geometry,  bisects 
the  angle  COD.  Angle 
FOC  =  EAG  =  15  de- 
grees. Angle  COD  = 
90  —  15  =  75  degrees. 

angle  COD 
Angle  a  = = 


75 


37    degrees    30  Diagram  for  Use  in  Solution  of  Problem 


minutes.     In  the  triangle  OAD, 

=  tan  37  degrees  30  minutes  =  0.76733 


i? 


L' 


:  0.76733  R 

2 
R  ==  


R  (1  +  0.76733)  =  2 


=  1.13165  inch 


2R 


1.76733 
2  X  1.13165  =  2.2633  inches. 


NOTICE  TO  CORRESPONDENTS 

All  correspondents  to  the  How  and  Why  Department 
should  give  their  full  name  and  address.  This  information 
is  not  for  publication,  unless  the  correspondent  wishes  his 
name  used.  Communications  without  name  and  address 
obviously  cannot  be  answered  by  mail,  and  questions  sub- 
mitted anonymously  are  not  published. 
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NEW  MACHINERY  AND  TOOLS 

•THE    COMPLETE    MONTHLY    RECORD   OF   NEW   AMERICAN    METAL-WORKING    MACHINERY 


Gould   &   Eberhardt   Worm-wheel    Generator.     Gould   &   Eber- 

bardt,    Newark,     N.    J 739 

Bennett    "Triad"    Furnace.      W.    R.    Bennett    Co.,    Elmwood, 

Conn 761 

Niles-Bement-Pond     Boiler     Plate     Drilling'    Machine.       Niles- 

Bement-Pond    Co.,    Ill    Broadway,    New   York    City 761 

"Plerle"    Ball    Bearing    Drilling    Machine.      Printing  Machinery 

Co.,    Cincinnati,    Ohio 762 

Van    Norman    No.   20    Duplex    Milling    Machine.     Van   Norman 

Machine   Tool   Co.,   Waltham  Ave.,    Springfield,    Mass 762 

Manufacturing    Equipment    <£.    Engineering    Co.'s    Washing-up 

Apparatus.    Manufacturing  Equipment  &  Engineering  Co., 

Boston,    Mass 763 

Edlund    Sensitive    Drilling    Machine.      Edlund    Machinery    Co., 

Inc.,    Cortland,    N.    Y 763 

Syracuse  Sander  Mfg.  Co.'s  Centering  Gage.     Syracuse  Sander 

Mfg.  Co.,  Inc.,  1234  S.   State  St.,   Syracuse,   N.  Y 764 

"Logan"    Air-operated     Chucks.       Logansport     Machine    Co., 

Logansport,     Ind 764 

"Tamco"  Pocket  Scale  and  Square  Holder.  Automatic  Ma- 
chine &  Tool  Co.,  Inc.,  87  Frankfort  St.,  New  York  City...  765 
Reid   Universal   Angle   Fixture.     Reid  Bros.   Co.,  Inc.,  Beverly, 

Mass 765 

Compound    Table    for    Defiance     Drilling     Machine.      Defiance 

Machine  Works,    Defiance,    Ohio 765 

Reed  "Junior"    Micrometer.     Reed   Small  Tool  Works,   Cherry 

and    Vine    Sts.,    Worcester,    Mass 766 

Porter-Cable    Tailstock.      Porter-Cable    Machine    Co.,    1708    N. 

Salina   St.,    Syracuse,    N.    Y '. '. . .   766 

Victor     Universal     Woodworkers'     Vise.       Victor     Tool     Co., 

Waynesboro,    Pa 767 

"Hack"    Adjustable    Reamers    and    Taps.      American    Machine 

Tool  Engineering  Works,  4854-4858  W.  Kinzie  St.,  Chicago,  767 
Turret   Attachment  for   Cincinnati    Lathes.     Cincinnati   Lathe 

&  Tool  Co.,  3207-3211  North  St.,  Oakley,  Cincinnati,  Ohio..   767 


"Hack"     Universal     Relieving     Machine.      American     Machine 

Tool    Engineering    Works,    4864-4859    W.    Kinzie    St.,    Chi- 

■.     Ill 76S 

Anderson   Air-driven    Scraper.     Anderson   Bros.   Mfg.    Co.,    117 

Morgan  St.,   Rockford,   111 769 

Cincinnati     Planer     Leveling     Block.       Cincinnati    Planer    Co., 

Cincinnati,    Ohio    770 

Hart    Universal    Plate    Caster.      Hart    Roller    Bearing   Co.,    510 

Main    St.,     Kasl     Orange,    X.    J 771 

Cornell   Dial   Test  Indicator.     Cornell  Tool  Co.,  Detroit,  Mich..    771 
Self-heated    Soldering    Iron.      Self-heated   Solder   Iron   Co.,    420 

E.   6th   St.,   New  York  City 772 

Kinlte  Tool   Steel.      Kinite  Co.,   Milwaukee,   Wis 77.' 

Ajax    Upsetting    Forging    Machine.      Ajax    Mfg.    Co.,    Cleve- 
land,  Ohio   772 

Jones-Motrola    Hand   Tachometer.      Jones-Motrola,    Inc.,    29-33 

\V.   :j5th  St.,  New  York  City 77.'! 

Marvin    &    Casler    Drill    Chuck.      Marvin    &   Casler   Co.,    Can- 

astota,    N.    Y 77'; 

Seneca    Falls    Quick-change    Lathe.      Seneca    Falls    Mfg.    Co., 

Inc.,  381  Fall  St.,  Seneca  Falls,  N.   Y 773 

Pressed     Metal      Machinery     Co.'s     "Spinhammer."       1'ressed 

Metal  Machinery  Co.,   15  S.  Clinton   St.,   Chicago,   111 771 

Davenport     Plain      Milling      Machine.       Davenport     Mfg.     Co., 

Meadville,    Pa 775 

Borden  "Beaver  Junior"  Pipe  Threader.     Borden  Co.,  Warren, 

Ohio     775 

Richards     Drilling     Machine.       Richards     Machine     Co.,     3417- 

3419  Vliet   St.,   Milwaukee,   Wis 775 

Bilton     Split     Milling     Cutters.       Bilton     Machine     Tool     Co., 

Bridgeport,    Conn 776 

Modern     Expansion     Sizing    Tap.       Modern     Tool    &     Machine 

Works,    Inc.,    344-350  Mulberry    St.,    Newark,    N.    J  ,...    ::• 

Fisher-Smith    Ball    Test    Arbor.      P'isher-Smith    Co.,    Dayton, 

Ohio     ". 776 


GOULD  &  EBERHARDT  WORM-WHEEL  GENERATOR 


TO  meet  the  demand  for 
machines  used  to  generate 
worm  -  wheels,  which  are 
finding  a  steadily  increasing  ap- 
plication in  the  construction  of 
motor  trucks,  tractors,  elevators, 
and  other  classes  of  machinery 
and  equipment,  Gould  &  Eber- 
hardt, Newark,  N.  J.,  have  placed  on  the  market  an  auto- 
matic worm-wheel  generating  machine,  which  is  here  illus- 
trated and  described.  This  machine  is  so  designed  that  pro- 
vision is  made  for  employing  a  special  form  of  hob  having 
a  tapered  section 
at  one  end,  which 
starts  cutting  the 
teeth,  and  a  cyl- 
indrical portion 
which  completes 
the  operation.  In 
using  a  hob  of  this 
type,  the  tool  is 
fed  tangentially  in- 
to the  work,  in- 
stead of  being  fed 
in  radially,  accord- 
ing to  the  usual 
practice  where  a 
straight  hob  is  em- 
ployed. A  little 
thought  will  make 
it  apparent  that  by 
feeding  the  tapered 
section  of  the  hob 
into  the  work  in  a 
tangential  direc- 
tion, provision  is 
made  for  roughing 
out     the     teeth. 


This  worm-wheel  generator  is  so  designed  that  it  may 
be  equipped  with  a  special  form  of  hob  which  is  fed 
tangentially  into  the  work,  an  increase  in  production 
being  effected  in  certain  cases  by  the  adoption  of  this 
method  of  machining.  If  so  desired,  a  hob  of  stand- 
ard design  may  be  u&ed,  which  is  fed  radially  into 
the  work;  or  the  machine  may  be  equipped  with  a 
fly  cutter,  the  latter  being  a  useful  method  of  cutting 
special  worm-wheels,  as  it  avoids  the  making  of  a  hob. 


Fig.  1.     Worm-wheel  Generator  buUt  by  Gould  Sc  Eberhardt 


after  which  the  cylindrical  por- 
tion of  the  hob,  comes  into  ac- 
tion, and  finishes  the  teeth  to 
the  required  pitch  and  depth.  In 
some  plants  where  this  method 
of  generating  worm-wheels  is 
employed,  it  has  been  found  that 
greater  production  can  be  at- 
tained than  where  straight  hobs  are  used.  This  method  is 
now  being  advantageously  employed  in  several  factories. 

In   addition   to  the  application  of  these  specially  formed 
hobs,    this   new   Gould   &   Eberhardt   worm-wheel   generator 

can  be  used  with 
straight  hobs  which 
are  fed  radially  in- 
to the  worm-wheel, 
or  with  a  fly  tool, 
which  is  used  for 
cutting  the  worm- 
wheel  teeth.  The 
latter  method  has 
been  found  espe- 
cially useful  when 
carrying  on  a  se- 
ries of  experiments 
whore  it  would  be 
costly  to  make  spe- 
cial hobs  for  gen- 
crating  tho  tooth 
of  each  different 
wheel. 

The  success  of  the 
w  o  r  m  and  worm- 
wheel  drives  de- 
pends largely  upon 
the  accuracy  and 
smoothness  with 
which    the    worms 
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Fig.   2.     Opposite   Side  of  Worm-wheel  Generator  shown  in  Fig.   1 

and  worm-wheels  are  cut.     A  machine  to  cut  worm-wheels 
of  the  required  quality  must  be  unusually  substantial,  with 
the  least  number  of  parts  to  eliminate  torsional  strains  and 
to  obtain  the  greatest  amount  of  production  from  the  hobs 
without    their    requiring    grinding.      Worm-wheel    hobs,    by 
nature  of  their  design,  cannot  be  ground  back  as  far  as  or- 
dinary hobs,  with  the  result  that  it  is  highly  important  that 
the  machines  in  which  the  hobs  are  used  be  of  such  sub- 
stantial proportions  that  the  hobs  will  cut  the  greatest  num- 
ber of  worm-wheels  without  becoming   dull.     A   prominent 
user  of  Gould  &  Eberhardt  machines  has  made  the  statement 
that  they  have  been  able  to  obtain  more  worm-wheels  per 
hob  from  that  machine  than  from  any  other  machine  that 
they  know  of  on  the  market.     The  cutter-spindle   drive   in 
this  machine  is  through  a  powerful  worm  and  worm-wheel, 
with  a  large  flywheel  mounted  directly  on  the  end  of  the 
cutter-spindle.     It  is  also  important  that  the  work-table  be 
of  substantial  design  and  powerfully  driven,  so  that  it  will 
be  rigid  under  heavy  strains.     To  insure  this  rigidity,  the 
table  is  mounted  in  a  permanent  bearing  in 
the  base,  while  the  cutter  or  hob  carriage  is 
mounted  on  a  horizontal  adjustable  stanchion. 
This  permits  the  work-table   to   be   arranged 
with  a  long  cylindrical  hub  bearing  in  addi- 
tion to  a  conical  and  flat  bearing  and  an  in- 
dexing worm-wheel  of  large  diameter,  which 
could  not  be   incorporated,   if  the  work-table 
were  mounted  on  an  adjustable  carriage.     It 
is  essential  that  the  work-table,  or  faceplate, 
be  of  convenient  height  for  loading  and  un- 
loading, and  consideration  has  been  given  to 
this  condition  in  the  design  of  the  machine. 
All   running    parts    are    readily    accessible, 
and    all   necessary   operating  levers    are   con- 
veniently located  at  the  front  of  the  machine, 
giving  the  operator  full  and  instant  control. 
The  machine  is  driven  with  a  single  pulley, 
and    an    efficient    high-speed    clutch    is    incor- 
porated so  that  the  machine  may  be  started 
or  stopped  instantly.     This  is  operated  by  a 
lever  at  the  front  of  the  machine.     There  are 
six  changes  of  cutter  speeds,  ranging  from  58 
to  183  revolutions  per  minute,  making  it  pos- 
sible  to   run   various   diameter   hobs   at   the 
proper  speed  for  the  material  being  cut.     It 
is  essential  in  a  machine  of  this  type  to  have 
a  differential  mechanism  to  enable  the  oper- 


ator to  take  a  second  cut  through  a  worm- 
wheel   when  using  a  tapered  hob  or  fly  tool 
without  losing  the  lead,     it  is  also  an  ad 
rentage,  as  ii  permits  changing  the  feed  with- 
out changing  the  Lead  gears.     When  using  a 
Btralght  hob,  with  automatic  in  teed,  the  dif- 
ferential   is    not     required,    and    convenient 
means  are  provided  for  locking  it.   A  portable 
CUtter-arbor  is  furnished.    The;  cutter  carriage 
lias  automatic  tangential  feed   in  one  direc- 
tion, and   power  return.     An   automatic  stop- 
ping   device    is   also    provided,    equipped   with 
a  graduated  dial  by  means  of  which  the  oper- 
ator is  able  to  set  the  stopping  mechanism  so 
that   it  will   stop  the  cutter  carriage  at  any 
predetermined   point.     The   stanchion   is   pro- 
vided  with    automatic   in-feed   and    power   re- 
turn.    When    feeding   automatically   into   the 
revolving    worm-wheel    blank,    an    automatic 
stop   is   provided,   which    is   equipped   with   a 
graduated   dial   so  that  the  operator  can   set 
the  mechanism  to  stop  at  any  predetermined 
point.  When  tangential  feed  is  being  used,  the 
stanchion  is  adjusted  to  the  proper  depth  of 
tooth  and  then  securely  bolted  to  the  base  of 
the  machine,  by  means  of  four  bolts.  In  adjust- 
ing the  stanchion  by  hand,  a  dial,  graduated 
in    thousandths,    is    furnished,    in    addition    to    a   scale   and 
vernier,  to  set  the  hob  and  worm-wheel  blank  at  the  required 
center  distance.     An  efficient  centrifugal  pump  is  regularly 
furnished  with  each  machine  to  allow  the  use  of  a  coolant, 
when  cutting  steel  or  bronze.     It  is  neatly  attached  to  one 
side  of  the  machine,  being  driven  by  gears.     It  may  be  con- 
veniently disconnected  by  means  of  a  clutch. 

The  capacity  of  this  machine  is  for  cutting  worm-wheels 
up  to  18  inches  in  diameter,  with  from  10  to  100  teeth,  in- 
cluding prime  numbers,  and  also  from  100  to  120  teeth,  with 
the  exception  of  prime  numbers.  This  work  is  accomplished 
with  hobs  having  from  a  single  up  to  a  quintuple  thread. 
The  principal  dimensions  are  as  follows:  Maximum  diameter 
of  hob,  5%  inches;  maximum  length  of  hob,  8  inches;  tan- 
gential travel  of  cutter-slide,  10  inches;  maximum  center 
distance  from  cutter  to  work-spindle,  13 %  inches;  minimum 
center  distance  from  cutter  to  work-spindle,  3  inches;  fixed 
distance  from  top  of  faceplate  to  center  of  cutter-arbor,  7 
inches;  diameter  of  cutter-arbor,  1^4  inch. 


Fig.   3.     Rear  View  of  Gould  &  Eberhardt  Worm-wheel   Generator 
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BENNETT    "TRIAD" 
FURNACE 

The  name  "Triad"  has  been  given 
to  a  furnace  recently  placed  on  the 
market  by  the  W.  R.  Bennett  Co., 
Elmwood,  Conn.,  owing  to  the  fad 
that  provision  is  made  for  subject- 
ing the  work  to  temperatures  of 
three  different  intensities.  With  this 
furnace,  the  work  may  be  heated  to 
a  forging  temperature,  or  it  may  be 
brought  to  temperatures  suitable  for 
hardening.  An  important  feature  of 
the  equipment  is  that  either  of  these 
results  may  be  obtained  without  in 
any  way  interfering  with  the  use  of 
the  furnace  for  the  obtainment  of 
any  one  of  the  other  results.  This 
point  is  rather  well  brought  out  in 
the  accompanying  illustration,  where 
three  men  are  shown  engaged  in 
using  the  three  different  sections  of 
the  furnace.  At  the  bottom,  there  is 
an  opening  into  which  the  work  may 
be  introduced  to  expose  it  to  the  full 
temperature  of  the  gas  or  oil  flame, 

this  being  the  compartment  of  the  furnace  that  is  employed 
for  raising  the  work  to  a  forging  temperature.  The  second, 
or  middle,  compartment  is  a  sort  of  muffle  furnace,  in  which 
the  temperature  of  the  work  may  be  raised  to  the  required 
degree  for  hardening;  and  at  the  top  of  the  furnace  there 
is  a  lead  bath  in  which  the  work  may  also  be  heated  for 
hardening.  By  way  of  conclusion,  attention  is  called  to  the 
fact  that  a  furnace  of  this  type  enables  a  variety  of  different 
classes  of  work  to  be  handled  without  involving  an  invest- 
ment in  separate  equipments  for  the  various  purposes,  and 
without  requiring  as  much  floor  space  as  would  be  necessary 
for  the  setting  up  of  a  separate  heating  apparatus  for  the 
performance  of  forging  and  hardening  operations. 


NILES-BEMENT-POND  BOILER  PLATE 
DRILLING  MACHINE 

To  provide  for  drilling  all  of  the  holes  which  are  required 
in  boiler  plates  of  considerable  length,  the  Bement  Miles 
Works  of  the  Niles-Bement-Pond  Co.,  Ill  Broadway,  New 
York  City,  have  recently  designed  and  placed  on  the  market 
the  six-spindle  drilling  machine  which  forms  the  subject  of 


Six-spindle   Boiler  Plate   Drilling   Machine   built   by   the   Bement-Miles   Works 
of   the   Niles-Bement-Pond   Co. 


"Triad"  Furnace  made  by  the  W.   R.  Bennett  Co. 

the  following  description.  It  will  be  apparent  that  this 
equipment  comprises  two  sets  of  three  radial  drilling  ma- 
chines which  are  mounted  on  beds  running  parallel  to  each 
other.  Each  drilling  machine  is  equipped  with  an  individual 
motor  drive  and  provided  with  longitudinal  adjustment 
along  the  bed.  When  so  desired,  any  or  all  of  the  machines 
may  be  locked  in  any  desired  position,  or  positions,  on  the 
bed.  Running  between  the  two  rows  of  drilling  machines, 
there  is  a  track  on  whicfc  two  trucks  are  free  to  travel,  in 
order  to  provide  means  of  supporting  long  boiler  plates  and 
of  carrying  them  backward  and  forward  under  the  drilling 
spindles.  This  is  a  very  convenient  arrangement,  because- 
not  only  are  the  machines  adjustable  on  the  bedplates,  but 
the  radial  arms  afford  a  very  convenient  way  of  reaching 
over  a  considerable  area  on  the  work;  and  where  the  space 
to  be  covered  is  too  great  to  come  within  reach  of  the  arms, 
this  difficulty  can  easily  be  overcome  by  moving  the  truck 
on  which  the  work  is  carried.  The  illustration  shows  only 
one  truck,  but  in  practice  it  is  usual  to  employ  two,  in  order 
that  long  boiler  plates  may  be  held  without  tendency  for 
deflection  of  the  work  to  cause  trouble.  The  trucks  are  10 
feet  6  inches  square,  and  they  are  built  of  structural  steel, 
with    capacity  for   carrying  a  load   of  20   tons.     The   wheel 

journals  are  provided  with  roller 
bearings  so  that  the  tiucks  move 
easily. 

It  will  be  evident  from  the  il- 
lustration that  the  radial  arm 
of  each  of  the  drilling  machine 
units  is  located  at  a  fixed  height 
on  the  column.  The  arms  are 
provided  with  ball  thrust  bear- 
ings in  both  the  top  and  bottom 
trunnions,  so  that  th< 
easily,  and  a  pneumatic  clamp 
is  provided  on  eacb  arm  tor 
rigidly  holding  it  in  th< 
position.  These  pneumatic 
clamps  are  furnished  with  valves 
which  are  conveniently  located 
tor  t he  operator.  Each  machine 
is  independently  driven  by  a  10- 
horsepower  variable-speed  mo- 
tor, covering  a  range  of  from 
400  to  1600  revolutions  per  min- 
ute, and  is  adapted  for  operation 
on   a   220-\idt    direct-current   cir- 
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cult.  Each  motor  la  furnished  with  a  aon-raveralna  drum 
controller.  Speed  geara  placed  la  the1  drive  provide  for  ob 
talnlng  apindle  apeeda  covering  a  range  ol  from  28  to  848 

revolutions   per    minute,      The    spindles    are    counterbalanced 

and  equipped  with  an  automatic  trip;  and  the  back-geara 
are    located     directly     on     the     drill     heads.     An     L8  Inch 

vertical  spindle     traverse     is     provided,     and     there     are     six 

changes  ol  power  teed.  The  aplndlea  are  also  provided  with 
hand  adjustment.  The  maximum  distance  hetween  the  end 
of  the  aplndlea  and  top  of  the  bed  is  551/.  inches,  and  the 
minimum  distance,  87%  inches;  the  maximum  distance 
from  the  end  of  the  Bplhdles  to  the  floor  is  G9  inches,  while 
the  minimum  distance  is  51  inches.  A  maximum  traverse 
Of  77  inches  is  provided  for  the  saddles  on  the  radial  arms. 
Each  set  of  three  radial  drilling  machines  is  mounted  on  a 
bed  21  feet  3  inches  long  by  42  inches  wide,  which  permits 
of  obtaining  a  maximum  distance  of  17  feet  9  inches  between 
the  outside  spindle  centers  when  the  radial  arms  are  located 
at  right  angles  to  the  bed.  Projections  extending  out  from 
the  bed  of  the  machine  afford  ties  to  which  the  truck  rail» 
are  bolted.  Provision  is  made  for  traversing  each  radial 
drilling  machine  along  its  bed  in  either  direction  by  means 
of  screws  which  are  driven  by  a  7%-horsepower  variable- 
speed  direct-current  motor.  The  design  has  been  worked 
out  in  such  a  way  that  the  columns  may  be  traversed  in- 
dependently or  in  unison.  A  tank  and  pump  for  the  circula- 
tion of  cutting  solution  is  provided  with  the  machine,  the 
pump  being  driven  by  a  3-horsepower  constant-speed  motor 
through  direct  current.  The  tank  is  placed  beneath  the 
floor  to  receive  the  cutting  solution,  as  it  drains  from  the 
channels  provided  in  the  concrete  foundation. 


"PIERLE"  BALL  BEARING  DRILLING 
MACHINE 

The  accompanying  illustrations  *how  a  ball  bearing  sensi- 
tive drilling  machine  which  is  being  built  in  single-  and 
multiple-spindle  types,  with  and  without  power  feed  and  with 
two  types  of  motor  drive,   by  the  Printing  Machinery   Co., 

Cincinnati,  Ohio. 
The  machine  is 
equipped  through- 
out with  double- 
row  ball  bearings 
mounted  in  the 
different  mem- 
bers so  as  to  be 
dirtproof  and 
grease  -  tight  and 
thus  insure  a  long 
life  to  the  m  a  - 
chine.  Four 
changes  of  speed 
of  the  spindle  are 
obtainable  by 
means  of  a  belt- 
shifting  arrange- 
ment carried  on 
the  top  bracket. 
The  shift  is  in- 
termittent and  op- 
erated through  a 
c  a  m  -  d  r  u  m,  the 
belt  being  shifted 
off  the  step  on 
one  cone  and  then 
onto  the  corres- 
ponding step  on 
the  other.  This 
permits  of  using 
a  tight  belt.  Fur- 
ther tension  is 

Fig.  1.     "Pierle''   Ball  Bearing  Drilling  Machine 

built   by   the   Printing   Machinery   Co.  put     On     the     belt 


Fig.   2.     View  of  Driving   Arrangement  of  Drilling   Machine 

by  a  ball  bearing  idler  pulley  held  against  the  belt  by  a 
spring  plunger.  When  shifting,  however,  the  tension  on  the 
belt  is  first  removed  by  the  cam  on  the  top  bracket  holding 
out  the  idler,  and  after  the  shift  has  been  accomplished, 
the  idler  is  again  thrown  into  engagement.  The  cones 
are  finished  inside  and  out,  insuring  perfect  balance,  and 
they  are  mounted  on  steel  with  an  inserted  wide-faced  rack, 
the  spindle  being  mounted  in  the  sleeve  with  two  radial 
bearings  and  one  thrust  bearing.  The  rack  pinion  is  also 
made  of  steel  and  hardened.  The  drive  in  the  gear-box 
at  the  rear  of  the  base  is  through  spiral  gears  which 
are  made  of  chrome-nickel  steel  and  hardened;  these  gears 
are  mounted  on  base  bearings,  and  they  run  in  oil.  The 
drive  shaft  from  their  box  to  the  top  bracket  is  enclosed  in  a 
tubular  brace  which  stiffens  the  machine  considerably  and 
also  offers  protection  from  the  revolving  shaft.  The  loose 
pulley  is  also  mounted  on  double-row  ball  bearings.  The 
whole  design  is  exceedingly  simple.  There  is  nothing  to  get 
out  of  order,  and  this,  with  the  method  of  mounting  the 
bearings  to  protect  them  against  damage  from  dirt  and  grit, 
should  insure  a  long  life  to  the  machine. 


VAN  NORMAN  NO.  20  DUPLEX  MILLING 
MACHINE 

The  Van  Norman  Machine  Tool  Co.,  Waltham  Ave.,  Spring- 
field, Mass.,  is  now  building  a  No.'  20  duplex  milling  machine 
with  single  pulley  drive,  which  is  of  similar  design  to  the 
No.  3  machine  built  by  this  company,  except  that  it  is  of 
somewhat"  smaller  size.  The  design  has  been  so  worked  out 
that  the  No.  20  machine,  like  other  Van  Normarf  duplex 
milling  machines,  combines  the  advantages  of  a  vertical  and 
a  horizontal  machine,  in  addition  to  which  the  cutter-spindle 
can  also  be  operated  at  all  angles  between  the  horizontal  and 
vertical  positions.  The  adjustable  feature  of  the  cutter- 
head  and  ram,  which  are  quickly  set  and  locked  in  any 
position,  enables  this  machine  to  handle  a  wide  range  of 
work.  Adjustment  of  the  spindle  to  any  position  between 
the  vertical  and  the  horizontal  is  accomplished  in  the  same 
way  as  on  other  Van  Norman  duplex  milling  machines, 
namely,  through  the  use  of  an  adjustable  cutter-head  mount- 
ed on  a  ram  or  frame  that  can  be  moved  in  or  out  over  the 
milling  machine  table  in  order  to  adapt  it  for  vertical,  hori- 
zontal, or  angular  cutting.  It  will  be  apparent  from  the 
illustration  that  this  new  No.  20  machine  is  equipped  with  a 
constant-speed  driving  pulley  and  change-gear  mechanism 
within  the  ram  to  provide  variations  of  spindle  speed. 
Changes  of  feed  are  obtained  by  the  gear-box  shown. 

The  principal  dimensions  of  the  No.  20  Van  Norman  duplex 
milling  machine  are  as  follows:    Movement  of  main  head 
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No.   20   Duplex  Milling   Machine   built  by   the   Van   Norman   Machine 
Tool  Co. 

frame  or  ram  in  and  out  over  the  column,  11%  inches; 
length  of  spindle,  15%  inches;  taper  of  hole  in  spindle,  No. 
13  B.  &  S. ;  number  of  available  speed  changes,  12;  range  of 
spindle  speeds,  21  to  350  revolutions  per  minute;  diameter  of 
driving  pulley,  10y2  inches;  width  of  driving  pulley,  4  inches; 
speed  of  driving  pulley,  385  revolutions  per  minute;  number 
of  available  feed  changes,  16;  range  of  available  feeds,  % 
inch  to  12  inches  per  minute;  working  surface  of  table,  42 
by  9%  inches;  maximum  longitudinal  movement  of  table,  28 
inches;  length  of  saddle,  24%  inches;  maximum  automatic 
transverse  feed,  12  inches;  maximum  vertical  movement  on 
knee,  18  inches;  diameter  of  over-arm,  4  inches;  size  of 
countershaft  pulleys,  10  inches  diameter  by  4  inches  face 
width;  recommended  speed  of  countershaft,  335  revolutions 
per  minute;  and  net  weight  of  machine,  about  3800  pounds. 


and  vented  through  the  upright  to  the  common  vent  pipe. 
The  most  approved  type  of  plumbing  construction  is  used 
throughout,  including  recessed  joints.  This  apparatus  is  de- 
signed to  be  variously  furnished.  \t  may  have  hot  and  cold 
or  one  temperature  of  water;  and  it  may  be  arranged  in 
double  or  single  rows  or  batteries,  with  plain  cast  iron, 
galvanized  iron,  or  vitrified  porcelain  enameled  bowls.  This 
bowl  structure  supplies  a  compact  grouped  bowl  fixture  of  a 
highly  sanitary  type;  the  number  of  connections  is  reduced 
to  a  minimum;  and  the  apparatus  is  shipped  almost  com- 
pletely set  up,  so  that  the  expense  of  erection  is  very  small. 


MANUFACTURING    EQUIPMENT    &    ENGI- 
NEERING CO.'S  WASHING-UP  APPARATUS 

A  new  type  of  washing-up  apparatus  designed  to  provide 
facilities  for  a  considerable  number  of  persons  at  the  same 
time,  has  recently  been  put  on  the  market  by  the  Manufac- 
turing Equipment  &  Engineering  Co.,  Boston,  Mass.  Various 
types  of  wash-bowls  built  in  batteries  have  been  on  the 
market  for  some  years;  one  type,  which  has  filled  a  long-felt 
want,  is  that  having  the  bowls  arranged  in  batteries  with  a 
common  water  supply  and  common  waste,  manufactured  by 
this  company.  Whereas  this  earlier  type  was  designed  with 
common  water  supply  and  common  waste,  the  bowls  now 
offered  have  these  features  and  also  a  common  vent.  Every 
bowl  is  trapped  and  vented.  The  bowls  are  furnished  in 
double  or  single  batteries  as  the  user  may  desire.  If  used 
in  double  batteries,  that  is,  a  row  of  bowls  on  each  side  of  the 
middle  line  of  the  structure,  the  two  opposing  bowls  are 
trapped  into  an  upright  pipe  which,  in  turn,  connects  verti- 
cally with  the  common  vent  that  is  either  a  3-inch  or  a 
2-dnch  pipe  forming  the  top  of  the  apparatus  and  supported 
by  the  hollow  cast-iron  pipe  casting  which  extends  from  the 
top  to  the  bottom  flanged  foot  of  the  apparatus.  This  vent 
pipe  serves  to  support  the  balance  of  the  structure. 

There  is  a  hollow  upright  casting  for  each  two  bowls  in  a 
double  battery;  these  upright  castings  are  made  integral 
with  the  two  traps,  one  on  each  side,  and  extend  below  the 
waste  pipe.  The  bottom  pipe  in  the  apparatus  is  only  used 
when  needed  for  support;  at  other  times  it  connects  the  vent 
pipe  at  the  top  and  the  waste  pipe  at  the  bottom,  not  extend- 
ing to  the  floor.     Every  bowl   in  this  apparatus  is  trapped 


EDLUND  SENSITIVE  DRILLING  MACHINE 

One  of  the  recent  products  of  the  Edlund  Machinery  Co., 
Inc.,  Cortland,  N.  Y.,  is  a  No.  2B  sensitive  drilling  machine 
which  is  shown  in  the  accompanying  illustration.     Machines 
of  this  type  are  built  in  combinations  of  from  one   to  six 
spindles,  and  they  are  equipped  with  ball  bearings  to  provide 
for  operation  at  high  speed.     All  changes  of  speed  may  be 
made   from   the    operating   position,    without   requiring   the 
machine  to  be  stopped.    Power  is  transmitted  from  the  driv- 
ing pulley  through  two  bevel  gears  and  a  vertical  shaft  at 
the  rear   of  the   machine  to  a   four-step   cone   pulley,   from 
which   an   open  endless   belt   drives  the   cone   pulley   at  the 
front  of  the  machine.     The  spindle  is  made  of  high  carbon 
steel,  and   is  provided  with   two   driving  splines  fitted   into 
grooves  on  opposite  sides  of  the  spindle.     Both  the  spindle 
and   cone   pulleys   are   carefully   balanced,    which    is   an    im- 
portant factor  in  adding  to  the  sensitiveness  of  the  machine 
and  its  freedom  from  vibration  when  running  at  high  speeds. 
A  small  reservoir  is  provided  at  the  top  of  the  spindle  sleeve, 
which   contains   a   sufficient  volume  of  oil   to   lubricate   the 
bearings  without  the  need  of  frequent  attention.   The  spindle 
sleeve  is  made  of  gray  cast  iron,  and  is  accurately  reamed 
on  the  inside  and  ground  on  the  outside.     The  stop-collar  is 
provided  with  an  adjustable  depth  screw.     The  sliding  arm 
has  a  bearing  9  inches   in  length   upon   the   surface  of  the 
column,  and  it  is  fastened  to  the  column  with  a  bolt  at  the 
upper  end,  which 
is  so  adjusted  that 
raising  and  lower- 
ing of  the  arm  is 
accomplished    b  y 
simply    unlocking 
\he  clamping  lever 
on  the  lower  end 
of  the  arm,  with- 
out requiring  the 
use   of  a  wrench. 
Four      speed 
changes    are    pro- 
vided,  the  belt- 
shifting   device 
being  operated  by 
a  rack  and  pinion, 
controlled  by 
means   of   a   han- 
dle at  the  left  side 
of     the     machine, 
which    is    located 
within  easy  reach 
of    the    operating 
position.       To 
change  the  speed, 
the   operator   sim- 
ply   shifts    the 
handle  one-fourth 
turn.    An    adjust- 
able   idler    pulley 
provides    for    fak- 
ing  up   any    slack 

that   may   exist    in  Sensitive    Drilling    Machine    built    by    the 

the    belt.  Edlund    Machinery    Co.,    Inc. 


764 


MACHINERY 


April,  1919 


SYRACUSE  SANDER  MFG.  CO.'S  CENTER- 
ING GAGE 

For  ust>  in  transferring  oentera  <>n  patterns,  the  Syracuse 
Bander  Mfg.  Co.,  Inc.,  L234  8.  State  St.,  Syracuse,  N.  v.,  has 
developed  a  precision  centering  gage,  which  Conns  the  sub- 
ject of  the  following  description,  n  Is  claimed  thai  iiiis 
Instrument  Is  the  means  of  Bavlng  a  greai  deal  of  time  In 

accomplishing  the  particular  class  of  work  for  which  it  is 
intended.  In  usinj;  this  gage,  the  tine  point  of  the  centering 
scriber  is  pressed  into  the  center  to  be  transferred.  The 
pattern  is  then  placed  with  the  center  point  in  the  hole  in  the 
hase  of  the  gage,  and  the  scriber  in  the  arm  is  then  lowered 
to  engage  the  work,  thus  transferring  the  center  with  abso- 
lute accuracy,  and  with  the  consumption  of  an  inappreciable 
amount  of  time. 

It  will  be  evident  from  the  illustration  that  the  scriber 
which  is  pressed  into  the  center  laid  out  on  one  side  of  the 
work  is  located  in  accurate  alignment  with  the  scriber  car- 
ried by  the  arm  of  the  gage.  As  a  result,  lowering  the  arm 
to  bring  the  scriber  carried  by  it  into  contact  with  the  work, 


Gage  made  by  Syracuse  Sander  Mfg.  Co.  for  Use  in  transferring  Centers 
on    Patterns 

provides  a  convenient  method  of  laying  out  center  points, 
lines,  etc.,  on.  one  side  of  either  a  plain  or  an  irregular 
shaped  piece  of  work  in  accurate  alignment  with  points  or 
lines  on  the  opposite  side.  By  placing  the  scriber  horizon- 
tally in  the  arm,  this  tool  may  also  be  used  as  a  surface 
gage.  The  principal  dimensions  are  as  follows:  Height  over- 
all, 16  inches;  vertical  capacity  for  work  up  to  12  inches; 
distance  from  center  hole  of  base  to  perpendicular  post,  6 
inches;  number  of  center  points  furnished,  6;  weight  of 
tool,  7  pounds. 


"LOGAN"  AIR-OPERATED  CHUCKS 

The  Logansport  Machine  Co.,  Logansport,  Ind.,  has  re- 
cently added  to  its  products  a  line  of  air-operated  two-  and 
three-jaw  combination  and  universal  chucks,  which  are  used 
in  connection  with  a  double-acting  air  cylinder  of  new  design. 
Fig.  1  shows  one  of  these  "Logan"  air-operated  three-jaw 
combination  chucks  connected  with  a  double-acting  air  cyl- 
inder, the  entire  apparatus  being  mounted  on  a  turret  lathe. 
A  better  idea  of  the  chuck  construction  will  be  obtained 
from  Fig.  2,  which  shows  a  sectional  view  of  the  three-jaw 


Fig. 


1.      "Logan"    Air-operated    Three-jaw    Combination    Chuck    and 
Double-acting   Air   Cylinder   mounted  on  Turrot   Lathe 


combination  chuck  which  has  been  designed  in  such  a  way 
that  advantage  is  taken  of  maximum  power  and  minimum 
weight.  The  body  of  the  chuck  is  a  single  casting,  which 
eliminates  the  use  of  bolts,  screws,  etc.,  thereby  producing  a 
chuck  of  unusual  strength,  and  eliminating  one  of  the  causes 
of  chatter.  For  operating  the  jaws,  a  special  heat-treated 
lever  is  used,  to  which  there  are  pivoted  hardened  and  ground 
blocks  that  engage  similarly  finished  ways  in  both  the  draw- 
tube  and  chuck  jaw  slide.  The  jaws  are  operated  under  a 
leverage  ratio  of  3  to  1;  which  insures  ample  force  being 
applied  to  hold  the  work.  It  is  claimed  that  these  chucks 
are  made  as  nearly  dustproof  as  possible.  The  taper  on  the 
draw-tube  and  the  lower  end  of  the  chuck  jaw  slide  move 
together.  As  the  draw-tube  is  pulled  back  by  the  air  cylinder, 
it  advances  the  chuck  jaw  slide  so  that  an  equal  distance 
between  the  chuck  jaw  slide  and  the  draw-tube  is  always 
maintained.  In  order  to  reduce  friction  and  wear,  a  piece 
of  felt  is  inserted  between  the  draw-tube  and  chuck  jaw  slide, 
making  an  absolutely  dustproof  joint  for  all  positions  of  the 
chuck  jaw  slide,  and  completely  eliminating  the  trouble 
caused  from  chips  or  dirt  finding  their  way  into  the  bearing 
mechanism.  Provision  is  made  in  the  draw-tube  for  inserting 
a  bushing,  which  is  used  to  support  the  boring-bars.  These 
chucks  are  made  with  either  two  or  three  jaws  in  both  com- 
bination and  universal  types,  and  they  are  made  in  sizes 
having  sufficient  capacity  to  hold  work  up  to  7,  9, 12,  15,  or  18 
inches  outside  diameter. 

In  Fig.  3,  there  is  shown  a  cross-sectional  view  of  the 
"Logan"  double-acting  air  cylinder,  which  has  been  designed 
to  combine  simplicity  and  lightness   of  weight  with   assur- 


Fig.  2.     Sectional  View  of  "Logan"  Air-operated  Three- jaw  Combination 
Chuck 
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Fig.    3.     "Logan''     Double-acting     Air    Cylinder 

ance  of  maximum  service.  Liberally  proportioned  air  chan- 
nels are  furnished,  which  assure  rapid  operation,  and  the 
packings  have  been  made  accessible  for  quick  adjustment  or 
repacking-  Attention  is  called  to  the  fact  that  there  are  no 
projecting  parts  which  are  likely  to  injure  the  operator,  and 
that  the  design  of  the  piston  provides  for  the  use  of  the 
Johns-Manville  air  cylinder  packing  cup  and  expander  ring. 
The  cold-rolled  steel  expander  ring  holds  the  packing  cup 
against  the  bore  of  the  cylinder,  and  gives  a  pressure  con- 
tacting surface  %  inch  wide  all  the  way  around  the  bore  of 
the  cylinder.  When  air  is  admitted  to  the  cylinder,  it  enters 
through  the  channel  between  the  outside  of  the  piston  and 
the  inside  of  the  expander  ring,  thereby  increasing  the 
pressure  of  the  packing  cup  against  the  cylinder  bore,  and 
giving  an  absolutely  tight  joint,  which  assures  the  full  air 
pressure  being  applied  to  the  piston  at  all  times.  The  air 
shaft  of  the  cylinder  has  been  designed  so  that  it  can  be 
repacked  or  adjusted  without  reference  to  the  air  hose 
connection.  These  double-acting  cylinders  are  regularly 
made  in  3-,  4y2-,  6-,  8-,  10-,  12-,  14-,  and  16-inch  bores.  The 
"Logan"  air  valve  for  operating  the  cylinder  is  provided 
with  a  semi-steel  body  having  a  hand-lapped  bronze  tapered 
plug.  It  is  designed  for  direct  piping  to  the  cylinder  with- 
out the  use  of  elbows  or  other  fittings.  All  internal  parts 
are  readily  accessible  for  cleaning  and  oiling  by  simply 
unscrewing  a  cover,  which  permits  the  removal  of  all  parts 
without  disconnecting  the  valve  body.  The  Frank  G.  Payson 
Co.,   9   S.   Clinton   St.,  Chicago,   111.,   is  the  selling  agent. 


"TAMCO"  POCKET  SCALE  AND  SQUARE 
HOLDER 

The  "Tamco"  pocket  scale  and  square  holder  is  made  by 
the  Automatic  Machine  &  Tool  Co.,  Inc.,  87   Frankfort   St., 


New  York  City,  for  the  use  of  toolmakers  and  other  mechan- 
ics who  use  pocket  scales  and  squares.  This  device  Bel 
two  purposes:  First,  it  acts  as  a  holder  for  the  tools  and 
enables  them  to  be  clipped  to  an  apron  or  overalls  so  that 
they  are  always  ready  for  immediate  use.  The  tool  secured 
in  the  holder  is  slipped  through  the  top.  Two  spring  clips 
apply  sufficient  pressure  to  prevent  the  tool  from  slipping 
out  of  the  holder  and  being  lost,  as  is  commonly  the 
when  tools  are  carried  loose  in  a  pocket.  Second,  this  holder 
can  be  used  as  a  scale  reader,  as  it  slides  freely  along  the 
scale  or  square,  and  has  a  straight  edge  which  is  always 
parallel  to  the  graduations.  The  holder  is  made  from  spring 
steel,  and  is  composed  of  a  single  piece  of  metal,  so  that 
there  are  no  parts  which  are  likely  to  be  broken.  A  nickel 
plated  finish  applied  to  the  holder  gives  it  a  good  appear- 
ance.   

REID  UNIVERSAL  ANGLE  FIXTURE 

Reid  Bros.  Co.,  Inc.,  Beverly,  Mass.,  is  now  manufacturing 
a  universal  angle  fixture  which  is  shown  in  the  illustration 
accompanying  the  following  description.  This  fixture  is 
made  to  swivel  through  360  degrees  in  a  horizontal  plane, 
and  through  180  degrees  in  a  vertical  plane,  which  facilitates 


Universal   Angle  Fixture   made  by  the  Reid   Bros.   Co.,   Inc. 

the  setting  of  compound   angles.     Readings   in   both  planes 
are  made  by  a  double  vernier,  which  permits  setting  to  with- 
in 1/12  of  1  degree  (5  minutes)  on  either  side  of  the  center 
position.     For  making  finer  adjustments,  a  sine-bar  attach- 
ment is  provided,  and  adjustments  in  the  vertical  plane  are 
made  by  a  gear  and  pinion  wrench  of  a  sufficiently  high  ratio 
to  assure  obtaining  accurate  settings.     The  table  is  carefully 
fitted   to   the    swivel   head,    and    bored    with    .ureal    accuracy. 
Four  large  clamping  surfaces  afford   a  permanent   setting  in 
any  position.    The  swivel  head  is  locked  to  the  base  by  means 
of   two   bolts,   which    prevents   any    possible    lifting,   and    the 
design  has  been  worked  out   in  a  way  which  elitnin  i 
hang,  and  prevents  the  lodging  of  chips  and  dirt,  and  ol 
undesirable   conditions   of   operation.      This    univer- 
fixture  is  made  in  three  sizes,   namely,   6   by  !•.   s   by   12 
12  by   IS  inches. 


Pocket  Scale  and  Square  Holder  made  by  the  Automatic  Machine  &  Tool 
Co  ,  Inc. 


COMPOUND  TABLE  FOR  DEFIANCE 
DRILLING  MACHINE 

In  the  February,  1918,  number  of  Mm  iiimuy  a  description 
was  published  of  the  No,  :'>  24-inch  heavy-duty  drilling  ma- 
chine which  had  just  been  placed  on  the  market  at  that  time 
by  the  Defiance  Machine  Works.  Defiance.  Ohio.  In  the  ac- 
companying illustration  is  shown  a  compound  table  for  use 
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Compound  Table   for  Drilling  Machine   built  by   the   Defiance   Machine 
Works 

on  the  machine.  It  will  be  apparent  that  this  is  not  an  at- 
tachment added  to  the  regular  plain  table,  but  that  it  con- 
sists of  a  special  box  type  of  bracket  supporting  the  inter- 
mediate slide  and  the  table  which  has  a  working  surface 
17y2  by  35  inches  in  size.  This  table  has  a  longitudinal  ad- 
justment of  18  inches,  and  a  cross  adjustment  of  9  inches. 
It  is  furnished  with  three  T-slots  running  lengthwise,  and  a 
liberally  proportioned  oil-groove.  The  same  form  of  elevat- 
ing screw  is  employed  as  in  the  case  of  the  plain  table; 
and  when  the  compound  table  is  furnished,  it  is  necessary 
to  use  a  higher  column  in  order  to  afford  the  same  maximum 
distance  from  the  nose  of  the  spindle  to  the  table. 


REED  "JUNIOR"  MICROMETER 

A  %-inch  micrometer  caliper  known  as  the  Reed  "Junior" 
has  recently  been  added  to  the  line  of  the  Reed  Small  Tool 
Works,  Cherry  and  Vine  Sts.,  Worcester,  Mass.  The  claim 
is  made  that  this  tool   is  of  exceptionally  sturdy  construc- 


Reed  "Junior"   »/2-inch  Micrometer  made  by  the  Reed  Small  Tool  Works 

tion,  so  that  it  will  stand  up  under  severe  conditions  of  ser- 
vice. It  is  equipped  with  .a  solid  anvil  and  two-part  thimble, 
instantaneous  adjustment  being  afforded.  The  diameter  of 
the  spindle,  barrel,  and  thimble  is  the  same  as  that  of  the 
1-inch  to  6-inch  micrometers  of  this  company's  manufacture, 
but  these  parts  have  been  reduced  in  length  to  adapt  them 
for  assembly  in  the  %-inch  tool.  The  Reed  "Junior"  is  small 
enough  to  be  conveniently  slipped  into  the  vest  pocket,  and 
still  large  enough  to  be  easily  operated  with  one  hand,  the 
deep  throat  of  the  tool  allowing  sufficient  space  through 
which  to  pass  the  little  finger  of  the  hand  which  grasps  the 
micrometer.  A  natural  thumb  and  finger  grip  is  furnished 
on    the    concave    web    of   the    drop-forged    steel    frame,    this 


being  it ii  especially  Important  feature  when  the  micrometer 
Is  being  used  on  work  on  which  there  la  a  lot  of  oil.  Like 
other  Reed  micrometers,  the  &-inch  size  is  given  a  dull 
nickel  linish  on  which   the  graduations  stand  out  so  that 

they  may  he  easih  read.  Micrometers  of  this  size  ;ire  fur- 
nished in  both  Knglish  and  metric  systems  and  they  may  be 
provided   With  a  lock-nut  and  ratchet  stop  if  so  desired. 


PORTER-CABLE  TAILSTOCK 

The  I'orter-Cable  Machine  Co.,  1708  N.  Salina  St.,  Syra- 
cuse, N.  Y.,  has  recently  brought  out  a  new  tailstock  and 
conter  for  the  Porter-Cable  lathe,  which  will  be  found  useful 
in  the  performance  of  many  lathe  operations.  In  this  con- 
struction, the  usual  tail-spindle  is  omitted,  and  the  ordinary 
center  is  replaced  by  a  dovetail  slide  having  a  center  point 
formed  on  one  end.  The  illustration  shows  the  means  pro- 
vided for  moving  the  center  in  and  out,  and  also  the  usual 
manner  of  clamping  it  in  position.  No  portion  of  the  center 
or  adjacent  parts  projects  forward  toward  the  operator  more 
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Fig.   1. 


Improved  Type  of   Tailstock  developed  by  the  Porter-Cable 
Machine  Co. 


than  5/32  inch  from  the  center  point.  It  is  plain,  therefore, 
that  when  turning  a  part  as  small  as  5/16  inch  in  diameter, 
it  is  unnecessary  to  draw  back  the  cross-slide  when  it  is 
desired  to  run  the  carriage  and  tool  to  the  right,  past  the 
tailstock,  for  the  purpose  of  measuring  or  filing  the  work. 
This  device  is  especially  useful  when  operating  a  gang 
tool-holder,  with  multiple  tools  turning  parts  having  several 
diameters,  one  or  more  of  which  may  be  smaller  than  the 
ordinary  round  tail-spindle,  and  the  over-all  length  sufficient 
to  preclude  the  use  of  a  gang  of  tools  if  it  were  not  possible 
to  run  past  the  tailstock  as  shown  in  Fig.  2.  The  tailstock 
is  also  found  very  convenient  in  connection  with  a  turret 
toolpost,  as  it  is  unnecessary  to  draw  back  the  cross-slide  to 
provide  room  for  swinging  the  tool  when  indexing.  The 
center  may  be  ground  back  %  inch  before  renewal  ^is  neces- 
sary, but  it  is  recommended  as  a  matter  of  economy  that 
several  centers  be  kept  on  hand  ground  ready  for  use.  A 
special  fixture  for  grinding  is  furnished  with  each  equip- 
ment.    This   improved   tailstock   can   be   readily  applied   to 


Fig.  2.     Top  View  of  Tailstock  showing-  how  advantageously  a  Gang  of 
Tools  can  be  used 
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Porter-Cable  lathes  now  in  use,  as  the  grinding  fixture  is 
adjustable  to  conform  to  the  alignment  of  the  lathe  on  which 
it  is  to  be  used.  A  setting  gage  and  complete  information 
goes  with  each  outfit. 


VICTOR  UNIVERSAL  WOODWORKERS' 
VISE 

One  of  the  recent  products  of  the  Victor  Tool  Co.,  Waynes- 
boro, Pa.,  is  a  universal  woodworkers'  vise,  which  is  here 
illustrated  and  described.  This  vise  is  said  to  be  capable 
of  holding  securely  all  classes  of  work  which  come  within 
its  range,  and  it  can  be  easily  adjusted  to  almost  any  con- 
ceivable position,  very  little  time  being  required  for  making 
such  adjustments.  The  vise  can  be  set  at  any  point  within  a 
90-degree  perpendicular  arc;  and  it  may  also  be  rotated  and 
set  in  any  desired  position  around  a  circle  in  a  horizontal 
plane.  No  matter  how  awkward  the  work  may  be,  these 
features  of  setting  make  it  possible  for  the  vise  to  be  located 


Universal   Woodworkers'    Vise   made   by  the   Victor  Tool   Co. 

in  a  position  which  enables  the  operator  to  work  under  ad- 
vantageous conditions.  Wedge  shaped  work  will  fit  either 
end  of  the  jaws,  as  they  are  made  to  swing  about  a  pivotal 
center.  The  vise  is  equipped  with  holding  dogs  that  are 
suitable  for  grasping  thin  wood  for  surfacing  operations,  and 
it  also  has  a  pair  of  suitable  jaws  for  holding  metal  parts. 
The  main  jaws  are  furnished  with  "button-hole"  openings  to 
provide  for  the  use  of  any  shape  or  style  of  wooden  pads  for 
holding  soft  wood.  The  jaws  are  smoothly  finished  and 
measure  7  by  18  inches,  with  a  maximum  opening  of  15  inches. 


"HACK"AD JUSTABLE  REAMERS  AND  TAPS 

The  "Hack"  adjustable  reamers,  which  are  a  recent  pro- 
duct of  the  American  Machine  Tool  Engineering  Works,  4854- 
4858  W.  Kinzie  St.,  Chicago,  111.,  provide  a  means  of  reaming 


Fig.   2.      "Hack"   Adjustable   Tap   made   by   the   American   Machine   Tool 
Engineering  Works 

holes  to  either  the  standard  diameter,  or  under  size  or  over 
size,  with  the  same  tool.  Also,  these  reamers  may  be  ground 
when  they  become  dull,  and  then  readjusted  to  the  specified 
diameter.  It  will  be  apparent  that  the  body  of  the  tools  is 
split  in  order  to  allow  the  cutting  edges  to  be  expanded  or 
contracted  as  desired.  In  Fig.  2  there  is  shown  an  adjust- 
able sizing  tap  of  the  same  general  construction,  and  the 
best  idea  of  the  way  in  which  both  of  these  tools  are  set  to 
any  specified  diameter  will  be  obtained  from  the  partial 
cross-sectional  view  of  the  reamer  shown  in  Fig.  3.  Here 
it  will  be  seen  that  there  are  two  adjusting  cones  A  and  B. 
which  are  designed  on  somewhat  the  same  general  principle 
as  safety  set-screws,  cone  A  being  engaged  by  the  large  end 
of  wrench  C,  while  cone  B  is  engaged  by  the  small  end  of 
the  same  wrench.  Evidently,  the  expansion  of  either  a 
reamer  or  a  tap  of  this  type  is  accomplished  by  first  slack- 
ing off  cone  B   and   then   tightening  cone   .4.     The  tapered 


Fig.   3.     Partial  Sectional  View  of   "Hack"   Reamer   showing  Method  of 
making  Adjustment 

flange  on  this  cone  engages  a  corresponding  tapered  surface 
on  the  inside  of  the  tool,  causing  it  to  be  expanded  to  the 
required  diameter,  as  indicated  by  the  measurement  taken 
by  a  micrometer  caliper.  After  the  required  size  has  been 
secured,  cone  B  is  again  tightened  so  that  its  tapered  sur- 
face engages  the  corresponding  beveled  surface  on  the  inside 
of  the  tool.  Tightening  cone  B  causes  the  segments  of  the 
tool  to  be  locked  closely  down  onto  the  tapered  flange  of 
cone  A.  thus  permanently  setting  the  tool  to  the  required 
diameter.  To  contract  the  tool  to  a  smaller  diameter,  the 
method  of  procedure  is  the  reverse  of  that  described. 


Fig.  l. 


"Hack"   Adjustable  Reamer  made   by  the   American   Machine 
Tool  Engineering  Works 


TURRET  ATTACHMENT  FOR   CINCINNATI 
LATHES 

For  use  on  engine  lathes  of  its  manufacture,  the  Cincin- 
nati Lathe  &  Tool  Co.,  3207-3211  North  St.,  Oakley,  Cincin- 
nati, Ohio,  has  recently  developed  a  turret  attachment  which 
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Turret  Attachment  for  Lathes  built  by  the  Cincinnati  Lathe  &  Tool  Co 

is  shown  in  the  accompanying  illustration.  Other  features 
of  the  lathes  on  which  this  attachment  is  used  are  the  same 
as  those  of  the  machines  of  this  company's  manufacture 
which  are  generally  known  in  the  trade.  The  machine  is 
equipped  with  a  pan,  pump,  turret  tool-holder,  double  fric- 
tion back-gears  and  a  hexagonal  turret.  The  illustration 
shows  the  machine  working  on  a  bevel  gear  blank  which  is 
5%  inches  in  diameter  by  1%  inches  wide,  having  a  1%-  by 
1^-inch  hub,  in  which  a  %-inch  hole  is  bored.  This  gear 
blank  was  completely  machined  on  both  sides,  including  the 
forming  of  the  bevel,  in  nine  minutes.  The  machine  was 
operated  with  a  feed  of  0.120  inch  per  revolution  of  the 
spindle,  and  with  a  cutting  speed  of  128  feet  per  minute. 


"HACK"  UNIVERSAL  RELIEVING  MACHINE 

The  "Hack"  high-power  universal  relieving  machine  is 
made  in  6-,  10-  and  16-inch  sizes  by  the  American  Machine 
Tool  Engineering  Works,  4854-4858  W.  Kinzie 
St.,  Chicago,  111.  This  machine  is  constructed 
with  the  pan  and  legs  cast  integral,  the  pan 
being  located  close  to  the  floor  in  order  to 
afford  space  for  a  bed  of  ample  width  and 
depth.  The  bed  is  designed  with  two  distinct 
sets  of  ways;  the  headstock  and  tailstock  are 
carried  on  one  set,  and  the  carriage  is  sup- 
ported by  both  sets.  The  second  set  of  ways 
serves  the  additional  purpose  of  supporting 
the  side  relieving  attachment.  The  lead-screw 
is  located  between  the  rear  set  of  ways  on 
which  the  carriage  travels,  this  location  per- 
mitting of  an  exceptionally  free  movement  for 
the  carriage. 

The  headstock  includes  a  number  of  new 
features  of  design,  some  of  which  are  quite 
radical.  Attention  is  called  to  the  self-con- 
tained countershaft  which  forms  a  part  of 
the  head.  Power  is  transmitted  to  this  re- 
lieving machine  directly  from  the  lineshaft 
or  jack-shaft,  through  one  forward  and  one 
reverse  belt,  without  idlers  or  intermediates 
of  any  sort.  The  drive  is  carried  from  the 
pulleys  to  the  head  through  a  Carlisle-John- 
son friction  clutch,  which  is  very  sensitive 
and  permits  of  instantaneous  forward  or  re- 
verse movement.  Power  is  transmitted  di- 
rectly from  the  countershaft  pulleys  through 
spur  gearing  of  various  ratios  to  the  spindle. 
Most  of  the  gearing  of  the  headstock  is  ma- 
chined from  60-point  carbon  steel  forgings, 
the   bull   gears   having   teeth    of   4    diametral 


pitch  in  the  L6-lnch  machine.  Speed  changea 
are  obtained  through  sliding  gears  winch  are 
controlled  by  Ave  levers,  the  gearing  being  as 
nearly  Cool  proof  as  possible  and  running  In  a 
bath  of  oil,  which  insures  proper  lubrication 
of  all  parte  In  the  headstock.  The  spindle 
bearings   and    other    befringe,    regardless   of 

how  low  the  rale  of  rotation,  are  supplied  by 
sight-feed  oil-cups  and  tubes,  ma  king  it  read- 
ily apparent  which  bearings  are  obtaining  the 
proper   lubrication   and    which   are  not. 

At    the   right  end   of   the   relieving   machine 
there  arc  two  quadrants,  one  for  change-gears 
(or  such   leads  as  may  be  desired   up   to  ap- 
proximately 6   inches,  and   the  other  control- 
ling   the    cam    driving    shaft    which    extends 
along  the  back  of  the  machine.    These  change- 
gears  correspond  with   the  number  of  gashes 
or  with  the  spiral  of  the  gashes,  as  the  case 
may  be.    The  rear  cam  driving  shaft  is  driven 
through  change-gears  from  a  stud  in  the  rear 
end  of  the  headstock,  this  stud  obtaining  its 
power   directly   from   the  large  bull  gear,  al- 
though it  rotates  at  six  times  the  speed  of  the  spindle  at  all 
times.    By  means  of  a  ratchet  dog  on  the  camshaft,  the  cam 
movement  is  suspended  while  reversing  the  spindle,  and  is 
ready  to  continue  its  rotation  at  the  proper  point  when  the 
spindle  is  again  run  forward.     This  cam  driving  shaft  ex- 
tends the  entire  length  of  the  machine,  and  is  supported  in 
bearings  at  both  ends.    From  it  power  is  taken  to  rotate  the 
cam  arbor  driving  mechanism  at  the  back  of  the  carriage, 
as  well  as  the  driving  mechanism  for  the  side  relieving  cam. 
Adjustments  are  provided  to  make  it  poss.ble  to   time  the 
two  cams  either  in  unison  or  independently,  as  may  be  de- 
sired.    The  side  relieving  attachment  causes  the  entire  car- 
riage to  move  while  the  regular  relieving  arrangement  causes 
the  cross-slide  to  move. 

The  carriage  cross-slide  and  the  compound  slide  are  lib- 
erally proportioned  to  take  the  tremendous  force  which  can 
be  transmitted  through  the  spindle.  The  tool-block,  which 
in   itself  is  a  horizontal   slide,   is  made   of   carburized   cast 


Fig.  1.     "Hack' 


High-power  Universal  Relieving  Machine  built  by  the   American 
Machine  Tool  Engineering  Works 
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steel,  hardened  and  ground  on  all  work- 
ing surfaces,  thus  insuring  a  rigid,  ac- 
curate tool-block.  The  design  permits  of 
making  micrometer  adjustments  when 
required  or  the  tool-block  may  be  securely 
locked.  A  safety  device  within  the  head 
stock  prevents  the  carriage  from  being 
run  against  the  headstock  by  accident. 
Likewise,  a  safety  device  on  the  tailstock 
prevents  running  the  carriage  into  the 
tailstock.  The  tailstock  is  made  in  one 
piece,  permitting  of  absolute  alignment 
with  the  spindle  at  all  times.  No  provi- 
sion is  made  for  handling  tapered  work. 
When  taper  relieving  becomes  necessary, 
a  special  spindle  with  an  offset  center 
may  be  furnished.  The  bolts  and  clamps 
for  the  tailstock  are  of  such  proportions 
as  to  make  the  tailstock  as  rigid  as  the 
headstock. 

The  carftage  is  actuated  by  means  of  a 
rack  and  pinion  movement  within  the 
apron.  A  special  mechanism  is  incor- 
porated within  the  apron  to  provide  for 
concave  relieving,  the  purpose  of  which 
is  to  relieve  the  bulge  or  barrel  effect 
which  occurs  in  all  hobs  and  cutters 
several  inches  in  width,  as  the  result  of  Tis'  * 

hardening.  The  arrangement  of  this  feature  is  such  that 
where  three  hobs  or  more  of  a  kind  are  placed  upon  the  re- 
lieving arbor,  each  hob  can  be  produced  with  a  concave  con- 
tour corresponding  exactly  in  curvature  and  depth  with  that 
of  the  other  hob  in  that  set;  or  where  one  large  hob  is  being 
made,  the  curvature  can  be  distributed  in  its  proper  form 
over  the  entire  length  of  the  long  hob.  This  curvature  is 
controlled  entirely  from  the  mechanism  within  the  apron 
and  can  be  readily  adjusted  and  set  up  for  any  desired 
length  or  depth  of  curvature.  This  relieving  machine  is 
completely  universal,  and  is  capable  of  relieving  spiral-  or 
straight-gashed  hobs,  plain  formed  cutters  and  right-  or  left- 
hand  counterbores,  as  well  as  performing  internal  relieving 
operations  on  special  tools  when  such  may  be  required.    The 


Air-driven  Scraping  Tool  made  by  the  Anderson  Bros.   Mfg.   Co. 

weight  of  the  16-inch  machine  is  approximately  8000  pounds. 
Its  capacity  is  such  that  it  will  take  a  cutter  14  inches  in 
diameter  or  one  16  inches  long.  However,  cutters  of  6  inches 
in  diameter  or  smaller  can  be  successfully  relieved  upon  this 
machine.  For  work  varying  in  diameter  from  6  to  10  inches, 
the  10-inch  machine  is  recommended,  and  for  work  smaller 
than  6  inches  in  diameter,  the  6-inch  machine  is  capable  of 
answering  all  requirements. 


Fig.    2.      Opposite    Side   of   the 


ANDERSON  AIR-DRIVEN  SCRAPER 

For  use  in  scraping  the  surfaces  of  machine  members,  the 
Anderson  Bros.  Mfg.  Co.,  117  Morgan  St.,  Rockford,  111.,  is 
now  building  an  air-driven  scraping  tool  which  is  here  illus- 
trated and  described.  The  claims  made  for 
this  equipment  are  that  it  greatly  reduces 
both  the  amount  of  time  and  the  physical 
effort  required  of  the  workman  in  scraping 
machined  surfaces  down  to  a  perfectly  ac- 
curate fit.  The  scraping  tool  is  carried  at 
one  end  of  a  long  arm,  and  the  air  cylinder, 
piston,  and  other  parts  of  the  mechanism 
which  operate  the  tool  are  located  at  the  op- 
posite end  of  this  arm.  In  order  to  facilitate 
the  manipulation  of  the  tool,  this  air  cyl- 
inder and  its  auxiliary  mechanism  are  car- 
ried by  a  trolley  which  may  easily  be  run 
back  and  forth  on  the  supporting  rail  in 
order  to  enable  the  scraping  tool  to  reach 
exactly  the  desired  position  on  large  pieces 
of  work.  The  operator  holds  the  scraping 
tool  firmly  down  onto  the  work  with  the 
loft  hand,  and  the  right  hand  is  used  to 
manipulate  a  knurled  sleeve  which  actuates 
a  valve  in  the  air  cylinder.  When  this 
knurled  sleeve  is  pushed  forward  it  allows 
the  air  to  enter  the  cylinder  and  forces  the 
scraping  tool  forward.  As  the  only  effort 
required  of  the  operator  is  to  hold  the  tool 
down  onto  the  work,  he  is  relieved  of  the 
additional  effort  of  pushing  the  tool  forward. 
ami  as  a  consequence  he  does  not  become  so 
tired  during  the  latter  part  of  the  day  that 
his  working  efficiency  is  greatly  reduced. 
Having  made  this  preliminary  statement 

Hack"    Universal    Relieving    Machine  shown  in  Fig.    1  of    the    way    ill    which    the    Anderson    scraper 
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is   used,   we  arc   ready    In   present 

a  brief  description  of  Its  operal 
nig  mechanism.  The  trolley  rail 
and  trolley,  by  which  the  beavj 

end  of  the  tool  is  supported,  will 

be  seen   in    Fig.  8,  and   the  snap 

ing    tool    is    secured    at    .1.      The 

views   in   Pig.  ;i  arc  arranged  as 

shown    to    illustrate    the    design 

in   more   detail,    hut    attention    is 

drawn     to     the     fad     that     when 

the     tool     is    ready    for    use, 

threaded  fit  B  is  assembled  into 

socket    C,    and    a    pin    passes 

through  hole  D  at  the  right-hand 

end  of  the  valve  rod  arid  hole  D 

shown   in   the   lower    view,   in 

order  to  provide  for  connecting  the  valve  rod  with  knurled 

sleeve  E  which  controls  the  operation  of  the  scraping  tool. 

When  the  knurled  sleeve  E  is  pushed  forward,  it  opens  valve 

F  and  allows  air  to  enter  the  space  G  in  the  cylinder  behind 

the  piston. 

It  will  be  seen  that  the  piston  is  connected  by  means  of 
parts,  all  of  which  are  marked  by  the  reference  letter  H, 
with  the  scraping  tool  which  is  mounted  at  A  at  the  right- 
hand  end  of  rod  H.  When  knurled  sleeve  E  is  pushed  for- 
ward to  open  valve  F  and  admit  air  behind  the  piston,  it 
causes  the  piston  to  move  forward,  and  through  this  direct 
connection  a  similar  forward  movement  is  imparted  to  the 
scraping  tool  carried  at  A.  The  length  ef  stroke  may  be 
governed  either  by  releasing  sleeve  E  when  the  tool  has 
reached  the  desired  point  on  the  work,  or  by  allowing  the 
piston  to  travel  forward  until  such  a  time  as  it  reaches  the 
exhaust  ports  which  allow  the  air  pressure  behind  the  pis- 
ton to  be  released.  The  valve  F  is  normally  kept  in  the 
closed  position  by  means  of  a  spiral  spring  I,  and  when  the 
valve  is  closed,  back  pressure  of  air  against  shoulder  J  on 
the  piston  causes  the  piston  and  the  scraping  tool  to  be  re- 
turned to  the  starting  position. 

When  the  scraping  tool  starts  to  move  forward  on  its  work- 
ing stroke,  it  would  be  undesirable  to  have  the  trolley  which 
supports  the  back  end  of  the  tool  move  along  the  rail.  This 
possible  cause  of  trouble  has  been  effectually  overcome  by 
providing  an  automatic  clamping  mechanism  which  locks 
the  trolley  to  the  rail  at  the  same  time  that  the  scraping 
tool  starts  on  its  working  stroke.  The  way  in  which  this 
result  is  accomplished  is  as  follows:  When  valve  F  is 
opened  to  admit  air  behind  the  piston,  some  of  the  air  also 
passes  through  port  K  to  the  swivel  joint  between  the  air 
cylinder  and  the  trolley.  Just  below  the  trolley  there  will 
be  seen  a  detail  view  of  the  bolt  which  connects  the  back 
end  of  the  air  cylinder  to  the  trolley.  After  passing  through 
port  K  the  air  enters  an  annular  space  L  beneath  the  nut  on 
this  bolt  and  thence  passes  through  ports  M  to  reach  an  an- 
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Fig.   3.     Mechanism   of  the   Anderson   Air-driven   Scraping   Tool   shown   in    Fig.   1 

nular  groove  N  that  is  cut  around  the  body  of  the  bolt  at 
the  center.  From  this  annular  space  the  air  passes  up  to  a 
diaphragm  0  which  locks  the  trolley  to  its  rail  during  the 
time  that  the  air  pressure  is  admitted  to  provide  tor  driving 
the  scraping  tool  forward.  When  valve  F  in  the  air  cylin- 
der is  closed  to  shut  off  the  pressure  and  stop  the  working 
stroke  of  the  tool,  the  air  pressure  on  diaphragm  0  is  also 
released  so  that  the  trolley  is  free  to  move  and  allow  the 
scraping  tool  to  reach  any  other  desired  point  on  the  work. 
The  speed  of  the  forward  stroke  of  the  scraping  tool  is 
regulated  by  an  oil  governor.  About  eight  cubic  feet  of  free 
air  per  minute,  at  a  pressure  of  eighty  to  ninety  pounds  per 
square  inch  is  consumed  in  operating  this  tool.  The  rod 
that  carries  the  scraper  is  mounted  on  ball  bearings,  so  that 
it  may  be  turned  over  to  enable  both  sides  of  the  tool  to  be 
used  in  the  same  way  that  a  hand-operated  tool  is  employed. 
This  arrangement  also  enables  the  tool  to  adjust  itself  to 
the  work,  regardless  of  the  angle  of  the  surface  that  is  being 
scraped.  Mention  has  been  made  of  the  fact  that  the  air 
cylinder  which  operates  the  tool  is  supported  by  a  trolley. 
The  rail  on  which  this  trolley  is  carried  may  be  supported 
in  any  convenient  way;  it  may  either  be  secured  to  the  ceil- 
ing of  the  shop  or  mounted  upon  a  special  pedestal  base 
provided  for  that  purpose.  This  pedestal  enables  the  height 
of  the  rail  to  be  adjusted  to  suit  different  requirements.  An- 
other convenient  auxiliary  equipment  for  use  in  connection 
with  this  air-driven  scraping  tool  is  a  turntable  provided 
with  T-slots  for  clamping  the  work  to  be  scraped.  This 
table  is  mounted  on  ball  bearings,  so  that  it  turns  easily, 
and  a  foot-treadle  furnishes  an  easy  method  of  clamping  the 
table  in  any  position  from  which  the  work  can  be  most 
easily  reached  to  scrape  a  given  surface. 


Fig.   2.     Close   View  of   the    Scraping   Tool   and   Sleeve   that   controls   its 
Operation 


CINCINNATI  PLANER  LEVELING  BLOCK 

An  improved  type  of  leveling  block  for  use  in  setting  up 
planers  has  recently  been  placed  on  the  market  by  the  Cin- 
cinnati Planer  Co.,  Cincinnati,  Ohio.  It  is  a  matter  of  gen- 
eral knowledge  that  a  planer  must  be  set  up  on  a  perfectly 
level  and  rigid  foundation  in  order  for  it  to  continue  to  give 
satisfactory  service;  and  under  the  severe  conditions  of  load 
and  vibration  to  which  the  foundation  blocks  used  for  sup- 
porting machines  of  this  type  are  subjected,  trouble  has 
often  been  experienced  through  their  showing  a  tendency 
to  shift,  even  where  the  precaution  has  been  taken  of  grout- 
ing the  blocks  in  concrete.  Any  such  shifting  of  the  blocks 
upon  which  a  planer  is  mounted  naturally  throws  the  ma- 
chine out  of  level. 

The  new  style  of  Cincinnati  planer  leveling  block  is  so 
designed  that  it  eliminates  the  cause  of  trouble  to  which 
reference  has  been  made.  This  improved  block  consists  of 
a  baseplate  and  a  sliding  member  which  is  actuated  by  a 
draw-bolt  that  is  furnished  with  a  thread  Of  fine  pitch,  a 
lock-nut  and  a  washer.  The  baseplate  is  cast  with  a  wide 
flange,  and  it  is  drilled  with  four  1-inch  holes  which  are 
found  to  be  of  great  assistance  in  helping  to  grout  the  block 
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cover    before    it    effects    the    mechanical 
working  of  the  caster.     The  Hart  univer- 
sal plate  caster  is  now  made  in  two  t 
which  are   furnished   with   4-inch    and    :;- 
Inch  balls. 


CORNELL   DIAL   TEST 
INDICATOR 


Improved   Type   of   Planer   Foundation   Leveling   Block   made   by   the  Cincinnati  Planer  Co. 

in  place.  The  inclined  surfaces  of  both  the  baseplate  and 
sliding  member  are  ground  to  a  perfectly  smooth  surface, 
so  that  they  slide  freely  on  each  other;  and  this  feature  in 
conjunction  with  the  fine  pitch  of  the  thread  of  the  draw- 
bolt  greatly  facilitates  the  making  of  accurate  adjustments. 
The  draw-bolt  is  %  inch  in  diameter  and  it  is  threaded  for 
practically  its  entire  length  in  order  to  accommodate  the 
lock-nut.  The  design  of  the  block  is  worked  out  in  such  a 
way  that  2*4  inches  of  the  thread  on  the  bolt  are  engaged 
at  all  times,  so  that  ample  holding  power  is  assured.  With 
a  block  of  this  kind,  accurate  settings  can  be  easily  made, 
after  which  the  lock-nuts  are  tightened  so  that  vibration  will 
not  tend  to  cause  the  blocks  to  shift  and  throw  the  planer 
out  of  level. 


HART  UNIVERSAL  PLATE  CASTER 

.  For  rapid   and   efficient  manipulation   of   plates   in   ship- 
building plants  a  universal  caster   is   indispensable.     It   is 


A  dial  test  indicator  which  has  recently 
been  placed  on  the  market  by  the  Cornell 
Tool  Co.,  Detroit,  Mich.,  is  shown 
in  the  accompanying  illustration.  Indicators  of  this  type 
are  made  in  two  sizes,  namely,  a  No.  1  instrument  which  is 
adapted  for  use  in  the  tool-room  and  a  No.  2  instrument  which 
is  suitable  for  meeting  the  requirements  of  general  produ< 
tion  work.  Both  sizes  are  regularly  furnished  with  a  com- 
plete set  of  attachments.  It  is  stated  that  these  indicators 
are  of  simple  design  and  that  they  are  so  constructed  that 
there  is  no  chance  for  them  to  lose  their  original  degree  of 
accuracy.  An  important  feature  of  the  design  is  that  the 
dial  is  mounted  on  a  universal  joint  so  that  the  operator  is 
always  able  to  have  the  dial  located  in  a  position  where  it  • 
may  be  easily  seen.  This  construction  makes  it  unnecessary 
to  resort  to  the  use  of  a  small  mirror  in  order  to  gain  a  view 
of  the  dial  when  indicating  parts  where  the  dial  would  other- 
wise be  located  face  downward  or  away  from  the  operator. 
Attachments  are  furnished  with  these  indicators  which 
enable  them  to  be  employed  with  a  height  gage  or  to  indi- 
cate internal  work  down  to  %  inch  and  up  to  8  inches  in 
depth.     The  graduations  on  the  dials  are  spaced  at  a  suffi- 


Fig.   1.     Hart  Universal  Plate  Caster  Fig. 

customary  to  have  these  casters  mounted  on  pipe  standards 
a  few  feet  above  the  floor  and  only  a  short  distance  apart 
for  a  large  area  in  front  of  shearing,  punching,  or  forming 
presses.  The  Hart  Roller  Bearing  Co.,  510  Main  St.,  East 
Orange,  N.  J:,  is  now  placing  on  the  market  the  universal 
caster  which  is  illustrated  herewith.  It  comprises  four  im- 
portant parts:  a  cast-iron  base,  three  roller,  bearings,  a  large 
ball,  and  a  cover.  The  base  is  made  of  cast  iron  and  is  fin- 
ished with  a  plain  surface  on  the  bottom  with  a  central 
binding  screw  for  attaching  it  to  a  table.  The  base  is  provid- 
ed with  three  adjusting  screws  fitted  with  lock-nuts.  These 
are  for  leveling  the  bearing  on  an  irregular  surface.  The 
base  is  also  made,  when  desired,  with  a  tapped  pipe  flange 
on  the  bottom  so  that  it  may  be  screwed  to  a  pipe  standard. 
The  three  roller  bearings  with  which  the  large  ball  con- 
tacts are  held  between  the  lugs  on  the  base  by  shafts  which 
are  held  in  place  by  pins.  The  shafts  are  drilled  out  with 
an  oil  reservoir  which  may  be  filled  with  a  sufficient  quantity 
of  oil  to  last  for  an  indefinite  period.  The  ball  is  a  high- 
class  mechanical  bearing  ball  of  the  Hoover  make.  The 
cover  is  of  cast  iron,  equipped  with  three  cone-pointed  head- 
less set-screws  which  contact  with  the  V-groove  around  the 
flange  of  the  base,  holding  the  cover  securely  in  place.  The 
cover  fits  the  caster  in  a  manner  which  excludes  a  large 
percentage  of  dirt,  but  the  construction  is  such  that  it  will 
permit  an  enormous  amount  of  dirt  to   come   through   the 


Parts    of    the    Hart    Universal    Plate    Caster    shown    in    Fig.    1 

cient  distance  apart  so  that  they  can  be  easily  read,  even  in 
places  where  the  light  is  bad.  The  No.  1  instrument  will 
indicate  0.135  inch  and  the  No.  2  size  will  indicate  0.235  inch. 
The  F.  Conley  Co.,  502  Book  Bldg.,  Detroit,  Mich.,  is  the  sole 
distributor  of  these  indicators. 


Cornell   Dial   Test  Indicator  distributed   by  the  F.    Conley  Co. 
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heating  Boldering  Ooppex  made  by  the  Self  Heated  Soldor  Iron  Co. 

SELF-HEATED  SOLDERING  IRON 

To  avoid  tln>  necessity  of  using  gas  stoves  or  other  means 
of  heating  soldering  coppers,  (he  Self  Heated  Solder  Iron  Co., 
4L'0  E.  6th  St.,  New  York  City,  has  placed  on  the  market  a 
tool  which  is  shown  in  the  accompanying  illustration.  It 
will  be  apparent  that  a  flexible  tube  is  provided  through 
which  gas  and  air  are  carried  to  the  combustion  chamber. 
At  the  end  of  this  flexible  tube  there  is  a  double  coupling 
which  provides  for  making  connection  with  the  gas  pipe 
and  with  a  compressed  air  pipe,  respectively.  By  making 
suitable  adjustment 
of  the  nozzles 
through  which  gas 
and  air  pass  to  the 
tool,  the  required 
mixture  and  pres- 
sure may  be  obtain- 
ed to  maintain  the 
soldering  copper  at 
the  desired  tem- 
perature. Close  to 
the  conical-shaped 
shoulder  between 
the  wooden  handle 
and  the  copper 
point  of  the  tool, 
there  will  be  seen 
a  small  semi-circu- 
lar shaped  hole, 
this  being  one  of 
three     similar 


Fig.   1. 


Upsetting:  Forging  Machine   built  by 
Large  Stock 


multiple  cutting  edges.  As  "Kinite"  casting!  do  not  change 
their  form  during  the  hardening  process,  it  is  possible  to 
make  them  so  near  the  desired  shape  and  size  of  the  finished 
tool  or  die  that  very  little  machining  or  labor  is  necessary 
for  completion  Dies  requiring  one  or  more  holes  are  made 
with  the  holes  cast  in  them,  thus  saviiiK  the  cost  of  waste 
material  and  the  Labor  involved  in  working  the  holes. 
The  unusual  characteristic  of  this  steel  in  not  changing 

shape  or  size  during  the  hardening  operation  makes  it  possi- 
ble to  produce  Large  dies  in  one  single  piece;  and  the  claim 

is  also  made  thai  this  practice  saves  from  20  to  70  per  cenl 
of  the  labor  necessary  to  finish  such  dies  alter  they  are  cast. 
"Kinilo"  is  also  valuable  for  making  machine  parts  that  must 
resist  heat  and  wear,  and  which  are  subject  to  abrasive 
action  while  in  service.  It  has  been  found  that  annealing 
boxes  can  have  much  thinner  walls  when  ,made  of  this 
material  and  that  they  retain  their  shape  and  original  weight 
through  many  more  firings  than  when  cast  or  malleable  iron 
is  used.  Castings  made  from  "Kinite"  can  be  annealed  and 
rehardened  many  times,  without  losing  any  of  their  original 
physical  properties.  After  proper  annealing,  they  show  a 
hardness  of  about  38  scleroscope,  and  at  this  hardness  can 
be  machined  readily  at  a  cutting  speed  of  25  to  30  feet  per 
minute.     "Kinite"  anneals  and  hardens  at  about  the  same 

temperature,  name- 
ly, 1840  degrees  F. 
A  stove  company 
in  Cleveland,  Ohio, 
is  using  for  the 
second  season,  a 
"Kinite"  punch 
and  die  to  blank 
out  stove  legs  from 
3/16-inch  black  un- 
annealed  steel.  On 
an  average,  over 
200,000  pieces  have 
been  produced  per 
grind  and  the  die 
is  still  in  good  con- 
dition. Evidently, 
this  is  the  means  of 
effecting  economy 
in  the  cost  of  die 
maintenance. 


the   Ajax   Mfg.    Co.,    which   has   Unusually 
Gather 


shaped  holes  that  are  provided  for  lighting  the  tool.  In  the 
body  of  the  copper  there  is  a  "peep  hole,"  and  the  pressure 
of  the  gas  and  air  must  be  so  adjusted  that  the  point  of  the 
flame  comes  just  opposite  this  hole.  After  impinging  upon 
the  end  of  the  combustion  chamber  in  the  copper,  the  pro- 
ducts of  combustion  pass  back  and  escape  through  two  ducts 
at  each  side  of  the  tapped  hole  into  which  the  shank  of  the 
tool  is  threaded. 


"KINITE,"  TOOL  STEEL 

A  tool  steel  called  "Kinite"  that  may  be  cast  directly  into 
th,e  shape  of  a  tool  or  die,  instead  of  being  forged,  and  which 
is  said  to  possess  the  valuable  property  of  not  changing 
shape  or  size  during  hardening,  has  recently  been  developed 
by  the  Kinite  Co.,  Milwaukee,  Wis.  This  steel  is  cast  in 
specially  prepared  molds  and  has  the  appearance  o£  a  good 
smooth  forging.  A  peculiar  property  is  that  it  does  not 
elongate  under  tensile  strain  nor  decrease  in  cross-sectional 
area.  It  retains  the  shape  and  size  that  is  desired  until  the 
breaking  point  is  reached.  Castings  made  from  "Kinite"  are 
free  from  the  defects  and  blow-holes  usually  found  in  cast- 
ings. Unlike  all  other  high-speed  steels,  it  contains  no 
tungsten.  It  will  harden  better  than  many  forged  products, 
and  when  hard  is  very  uniform,  dense,  and  close-grained. 
It  is  high  in  heat-resisting  qualities  and  does  not  scale  in 
the  fire.  These  properties  make  it  an  ideal  material  for  use 
in  making  milling  cutters,  dies,  taps,  and  other  tools  having 


AJAX  UPSETTING  FORGING  MACHINE 

Among  the  numerous  unusual  forgings  required  in  the 
construction  of  artillery  was  one  which  could  be  most  eco- 
nomically produced  by  means  of  an  upsetting  forging  ma- 
chine providing  an  extra  large  stock  gather,  or,  in  other 
words,  a  stroke  of  20  inches  after  the  gripping  die  closes 
and  thus  holds  the  stock  while  the  upsetting  ram  or  tool 
performs  its  upsetting  operation.  The  Ford  Motor  Co.",  which 
had  contracts  for  enormous  quantities  of  government  sup- 


Fig.  2.     End  View  of  Ajax  Forging  Machine  shown  in  Fig.   1 
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plies,  quickly  appreciated  the  possibilities  of  producing  this 
particular  artillery  forging  by  the  upsetting  method,  and 
forthwith  put  the  problem  up  to  the  Ajax  Mfg.  Co.,  Cleve- 
land, Ohio,  to  furnish  a  special  machine  to  meet  the  re- 
quirements. This  was  accomplished  in  due  time  by  the 
production  of  a  large  forging  machine  in  which  the  moving 
gripping  die  is  operated  by  an  air  cylinder  and  the  heading 
tool  or  ram  has  a  travel  of  24  inches  after  the  dies  have 
closed.  This  extra  long  stroke  can  be  increased  in  case  of 
emergency  to  26  inches. 

The  die  space  will  take  a  die  25  inches  high  by  27%  inches 
long.  The  crankshaft  has  a  gear  on  each  end,  thus  giving 
a  double  geared  drive  and  eliminating  torque  in  the  crank. 
The  diameter  of  the  crank  is  13  inches  and  the  air  cylinder 
operates  under  100  pounds  pressure.  The  floor  space  is 
approximately  24  feet  by  15  feet,  and  the  total  weight  of  the 
machine,  complete,  is  a  little  over  200,000  pounds. 


on  t  h  e  tachom- 
eter, which  are 
graduated  for 
the    measuring 

of  speeds  within 
the  following 
ranges:  100  to 
1200,  500  to  2500, 
and  1000  to  5000 
revolutions  per 
minute.  Auxili- 
ary equipment 
furnished  with 
the  tachometer 
includes    a     tri- 


Twin    Screw   Drill   Chuck   made   by   the 
Marvin  &  Casler   Co. 


angular  steel  tip  and  a  center  punch,  a  rubber  tip,  a  rubb  Sr 
funnel  cup  for  use  on  pointed  shafts,  and  an  extension  rod. 
A  morocco  carrying  case  is  provided   with   the   instrument. 


JONES-MOTROLA  HAND  TACHOMETER 

The  hand  tachometer  which  is  illustrated  in  connection 
with  the  following  description,  is  one  of  the  latest  additions 
to  the  line  of  instruments  made  by  Jones-Motrola,  Inc.,  29-33 
W.  35th  St.,  New 
York  City.  As  this 
tachometer  is  port- 
able, it  may  be 
readily  employspt 
at  any  point  in  the 
plant  where  it  is 
desired  to  test  the 
speed  of  rotation  of 
a  shaft,  pulley,  cut- 
ter-arbor or  other 
rotating  member. 
It  is  known  as  a 
Type  H-2,  and  is 
provided  with  one 
of  the  standard 
tachometer  heads 
of  this  company's 
manufacture.  The 
instrument  is  usu- 
ally held  in  the 
palm   of  the   hand. 

but    a    handle    can  Fig-  2-    Mechanism  °f  thf>  Marvin  & 

be  provided  as  a  special  attachment,  if  so  desired.  It 
will  be  apparent  from  the  illustration  that  the  graduations 
on  the  dial  are  spaced  a  sufficient  distance  apart  so  that  they 
may  be  easily  read,  even  in  places  where  the  light  is  bad. 
The  body  of  the  instrument  is  japanned  black,  and  the  fit- 
tings are  nickel-plated.  It  is  stated  that  this  instrument  is 
especially  valuable  for  use  where  the  speeds  to  be  measured 
cover  a  wide  range.    Three  standard  dials  are  made  for  use 


MARVIN  &  CASLER  DRILL  CHUCK 

In    the   accompanying    illustrations    is    shown    the    Casler 
twin   screw  drill   chuck,   which   is   a   recent  product   of   the 

Marvin  &  Casler 


Co.,    Canastota,    N. 

Y.  The  body  of  this 
chuck  is  made  of 
close-grained  c  u  B  t 
iron,  and  the  jaws 
and  screws  are  of 
tempered  high- 
carbon  steel.  The 
claim  is  made  that 
the  combination  of 
cast  iron  and  steel 
gives  long  life  to 
the  wearing  sur- 
faces between  the 
body,  jaws,  and 
screws.  It  will  be 
seen  that  the  body 
is  reinforced  by  a 
steel  cap  plate, 
which  prevents  it 
from   spreading 

Casler  Drill  Chuck  shown  in  Fig.   1  when  under  strain; 

and  a  secondary  screw  doubles  the  grip  of  the  drill  chuck 
jaws  and  allows  the  drill  to  be  driven  to  the  limit  of  its 
strength.  When  using  the  chuck,  the  primary  screw  E.  Fig. 
2,  is  first  operated  to  grip  the  drill  shank  between  the  jaws, 
and  after  this  primary  screw  has  been  set  up,  the  secondary 
screw  D  is  operated  to  bring  the  floating  nuts  C  against  the 
ends  of  the  pockets  in  the  jaws  B.  The  tightening  of  this 
secondary  screw  D  results  in  producing  a  grip  on  the  drill 
shank  that  is  claimed  to  be  twicje  as  great  as  that  obtained 
from  a  single  screw.  All  parts  of  the  chuck  are  made  inter- 
changeable to  facilitate  replacement,  and  there  are  no  pro- 
jections likely  to  catch  the  work  or  injure  the  operator. 


Hand   Tachometer   made   by   Jones-Motrola,    Ino. 


SENECA  FALLS  QUICK-CHANGE  LATHE 

The  Seneca  Falls  Mfg.  Co.,  Inc.,  3S1  Fall  St..  Seneca  Falls. 
N.  Y.,  has  recently  added  to  its  line  of  "Star"  lathes  an  11- 
inch  quick-change  engine  lathe,  which  is  here  illustrated  and 
described.  This  machine  is  equipped  with  a  quick-change 
gear  mechanism  consisting  of  a  train  of  nine  gears  arranged 
in  the  form  of  a  cone  mounted  on  the  lead  screw,  the  gears 
being  enclosed  in  a  box  controlled  by  a  single  tumbler  handle. 
By  means  of  another  tumbler  carrying  a  set  of  compound- 
ing gears,  the  train  is  given  different  speeds,  thus  providing 
forty-five  changes  of  feed,  or  for  cutting  from  three  to  nine- 
ty-six threads  per  inch,  including  the  11%  pipe  thread.  Any 
desired  thread  which  is  not  given  on  the  index  plate  may  be 
obtained  by  using  the  necessary   change-gears   on   the   feed 
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"Star"    Quick-change   Lathe   made   by   the   Seneca  Falls   Mfg.    Co. 

stud.  The  construction  is  very  simple,  and  the  drive  is 
direct  through  a  minimum  number  of  gears  from  the  head- 
stock  spindle  to  the  lead-screw,  so  that  there  is  very  little 
unnecessary  absorption  of  power.  The  headstock  carries  a 
hollow  spindle,  which  has  a  hole  one  inch  in  diameter  ex- 
tending through  it.  This  spindle  is  made  from  60-  to  65- 
point  carbon  crucible  steel.  Liberal  sized  bearings  are  pro- 
vided for  the  carriage  on  the  ways,  and  the  carriage  is 
gibbed  at  both  the  front  and  the  rear.  It  is  provided  with 
power  cross-feed.  A  safety  device  in  the  apron  makes  it 
impossible  for  two  movements  to  be  engaged  simultaneously. 
This  lathe  may  be  provided  with  motor  drive,  taper  attach- 
ment, draw-in  chuck,  oil-pan  and  pump,  turret  carriage  stops, 
milling  and  gear-cutting  attachments,  etc. 


PRESSED  METAL  MACHINERY  CO.'S 
"SPINHAMMER" 

With  the  view  of  combining  in  a  single  machine  provision 
for  the  performance  of  rivet-upsetting  operations  and  an  air 


hammer  i<>  drive  the  rivets  Into  place,  the  Pressed  Metal 
Machinery  Co.,  L6  B.  Clinton  St.,  Chicago,  in,  baa  developed 
and  placed  on  the  markel  an  equtpmenl  known  as  iiio  "Spin- 
hammer."  A  small  air  hammer  is  built  into  the  frame  of  the 
machine,  and  the  rivet-eel  is  constantly  rotated  by  means  of 
worm-gearing  connected  with  a  small  pulley  located  on  the 
right-hand  side  of  the  bead,  which  is  driven  by  a  belt  from  a 

's  horsepower  Kohhins  &  Myers  motor  secured  to  the  frame 
Of  the  machine.  Adjustment  of  the  stroke  or  (ravel  of  the 
head  may  be  made  for  rivets  of  different  lengths,  etc.,  hy 
merely  raising  or  lowering  a  thumb-nut  which  is  located 
under  a  trigger  opening,  and  closing  or  opening  the  air 
valve,  the  trigger  being  thrown  into  action  when  the  upper 
arm  is  pulled  down  against  it  by  depressing  the  foot-treadle. 
All  parts  of  the  machine  are  liberally  proportioned  to  operate 
on  any  air  pressure  between  60  and  120  pounds  per  square 
inch.  Machines  of  this  kind  are  built  in  two  types,  both  of 
which  are  made  with  a  12-,  18-,  24-  or  30-inch  throat.     The 


Fig.     1.     "Spinhammer"     buUt    by    the    Pressed    Metal    Machinery    Co. 


Fig-.    2.     Close  View   of   Mechanism   of    "Spinhammer"    shown   in   Fig.    1 

light  type  will  upset  rivets  up  to  %  inch  in  diameter,  and  the 
heavy  type  has  a  capacity  for  upsetting  rivets  up  to  %  inch 
in  diameter. 

In  working  out  the  design  of  this  machine,  provision  has 
been  made  for  constructing  the  lower  part  of  the  frame  to 
permit  of  using  interchangeably  the  standard  lower  arm  or 
mandrel  for  plain  riveting,  and  a  regular  drop-arm  fixture 
with  open  and  shut  jaws  to  provide  for  heading  spokes  and 
similar  long  pieces,  which  must  project  through  the  arm 
and  still  be  rigidly  clamped  during  the  riveting  operation. 
The  hammer  head  is  so  arranged  that  it  will  always  stop 
at  the  top  of  its  stroke,  thus  providing  ample  clearance  for 
quickly  inserting  or  removing  the  work  without  any  inter- 
ference. These  machines  can  be  furnished  either  singly  or 
in  gangs  for  setting  up  any  number  of  rivets  at  a  single 
stroke,  the  action  of  all  of  the  riveting  heads  being  controlled 
by  one  treadle.  It  is  stated  that  the  "Spinhammer"  is  ad- 
mirably adapted  for  the  performance  of  various  heading  and 
riveting  operations  on  rivets  and  studs  used  in  the  manu- 
facture of  hardware  specialties,  locks,  hinges,  wire  wheels, 
clutch  transmissions,  and  various  parts  of  automobiles  and 
tractors,  agricultural  implements,  cutlery,  steel  furniture, 
etc.  In  general,  it  may  be  used  for  practically  any  riveting 
operation  which  comes  within  the  throat  and  power  capacity 
of  the  machine. 
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DAVENPORT  PLAIN  MILLING 
MACHINE 

The  No.  2-B  back-geared  plain  milling 
machine  which  forms  the  subject  of  the 
following  description  is  a  recent  product 
of  the  Davenport  Mfg.  Co.,  Meadville,  Pa. 
A  feature  of  the  design  is  that  the  work- 
ing surface  of  the  table  on  this  machine 
extends  over  its  full  length  and  width, 
which  are  38  and  10  inches,  respectively. 
Three  T-slots  %  inch  in  width  are  ma- 
chined in  the  table.  The  feed  movement 
is  accomplished  by  means  of  a  screw, 
which  gives  a  forward  movement  of  V4  inch  for  each  turn  of 
the  handle;  and  there  is  a  quick  return  of  1*4  inch  for  each 
rotation  of  the  crank  at  the  end  of  the  table.  The  spindle  is 
2%  inches  in  diameter  by  4%  inches  long  in  the  front  bear- 
ing, and  has  a  No.  10  B.  &  S.  taper  hole  in  the  nose,  and  a 


Beaver  Junior"    Pipe    Threader   made   by    the    Borden   Co. 

minute;  dimensions  of  clutch  pulley,  10  inches  in  diameter 
by  3%  inches  face  width;  diameter  of  countershaft,  19/16 
inch;  dimensions  of  arbor,  1  inch  in  diameter  by  10  inches 
between  shoulder  and  nut;  dimensions  of  vise  jaws,  6% 
inches  wide  by  1%  inch  deep;  maximum  opening  of  vise. 
3V&  inches;  extreme  floor  space  occupied  by  machine,  48  by 
75  inches;  and  net  weight,  approximately  1900  pounds. 


No.   2-B  Back-geared   Plain  Milling  Machine  built  by  the  Davenport 
'  Mfg.    Co. 

hole  11/16  inch  in  diameter  extending  through  the  spindle. 
The  spindle  nose  is  2*4  inches  in  diameter  and  threaded 
with  ten  right-hand  threads  per  inch.  The  driving  cone 
pulley  has  three  steps  7.73,  8.86,  and  10  inches  in  diameter, 
respectively,  and  carries  a  2V4-inch  double  belt.  The  ratio 
of  the  back-gears  is  4.57  to  1.  Twelve  changes  of  spindle 
speed  are  available,  which  run  in  geometrical  progression, 
from  20  to  350  revolutions  per  minute.  The  feed-box  pro- 
vides twelve  changes  of  feed  ranging  from  0.004  to  0.047 
inch  per  revolution  of  the  spindle.  All  the  gears  in  the  feed- 
box  are  made  of  a  special  alloy  steel,  and  the  drive  to  this 
box  is  through  a  roller  chain  from  the  spindle.  All  feed 
changes  are  obtained  through  three  levers,  and  reversal  of 
feed  is  obtained  through  a  push-rod  on  the  feed-box.  The 
tripping  mechanism  is  of  the  plunger  type. 

Principal  dimensions  of  this  machine  are  as  follows:  Diam- 
eter of  overhanging  arm,- 3*4  inches;  distance  from  under- 
side of  over-arm  to  center  of  spindle,  6%  inches;  number  of 
countershaft  speeds,  2,  namely,  123  and  270  revolutions  per 


BORDEN  "BEAVER  JUNIOR"  PIPE 
THREADER 

The  Borden  Co.,  Warren,  Ohio,  has  recently  added  to  its 
line  of  "Beaver"  die-stocks  and  pipe-cutters,  a  new  pipe- 
threading  device  which  is  known  as  the  No.  3  "Beaver 
Junior."  This  tool  is  built  on  the  unit  plan  to  provide  for 
threading  %-,  14-,  %-,  V-r,  %■  and  1-inch  piping.  It  consists 
of  a  ratchet  handle  and  separate  die-heads  for  threading  the 
sizes  of  pipe  mentioned.  The  whole  outfit  is  packed  in  a 
wooden  case  so  that  it  may  be  conveniently  carried  to  the 
job.  The  ratchet  mechanism  is  entirely  enclosed,  so  that  it 
is  impossible  for  dirt  or  grease  to  clog  the  ratchet  and 
retard   the  action  of  the  tool. 


RICHARDS  DRILLING  MACHINE 

A  20-inch  back-geared  drilling  machine  which  is  equipped 
with  back-gears,  power  feed,  automatic  stop  and  geared  tap- 
ping attachment 
is  one  of  the  re- 
cent products  of 
the  Richards  Ma- 
chine Co.,  3417- 
3419  Vliet  St., 
Milwaukee,  Wis. 
This  machine  has 
a  capacity  for 
drilling  holes  up 
to  1*4  inch  diam- 
eter, and  for  tap- 
ping holes  up  to 
%  inch  in  diame- 
ter. The  ratio  of 
the  back-gears  is 
4  to  1,  and  these 
gears  are  enclosed 
in  the  upper  cone 
pulley.  Machines 
of  this  type  may 
be  provided  with 
power  feed  mech- 
anism equipped 
for  either  belt 
drive  or  geared 
drive.  All  of  the 
gears  in  the  tap- 
ping attachment 
are  made  of  steel. 
Provision  is  made 
for  backing  the 
tap     out     of     the 

hole     at     a     speed         DrUling  Maohine  built  by  Bichards  Machine  Co. 
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approximate^  one-third  Caster  than  the  forward  speed;  and 
reversal  of  the  direction  of  rotation  can  be   [nstantlj 
compllshed  while  the  machine  la  running)  11   being  morelj 
necessary  tor  the  operator  to  pull  a  lever. 

BILTON  SPLIT  MILLING  CUTTERS 

Those  mechanics  who  have  had  considerable  experience  In 
Betting  up  milling  machines  know  thai  where  a  gang  of 
cutters  is  to  be  mounted  on  an  arbor,  the  best  results  cannol 
be  obtained  unless  the  dlflerenl  cutters  comprising  the  gang 
are  so  Located  In  relation  to  each  other  thai  the  teeth  will 
come  Into  engagemenl  with  the  work  In  consecutive  order, 
Instead  of  having  all  the  toeth  engage  anil  leave  the  work 
simultaneously.  The  reason  for  this  method  of  mounting 
(utters  is  not  difficult  to  understand.  In  all  classes  of  ma- 
chine work,  shock  and  the  vibration  caused  by.  shock  are 
undesirable  conditions,  and  if  all  the  teeth  of  a  gang  of 
(utters  come  Into  engagement  with  the  work  simultaneously, 
the  repeated  blows  which  the  work  receives  in  this  way  is 
likely  to  make  the  cutters  and  work  chatter. 

In  designing  milling  cutters  having  a  considerable  face 
width,  the  conditions  to  be  considered  are  similar  to  those 
which  must  be  taken  into  account  when  setting  up  a  number 
of  cutters  on  an  arbor.  If  the  formed  cutter  shown  in  the 
accompanying     il-  * 

lustration  were 
made  in  one  piece 
it  would  be  ne- 
cessary to  cut  the 
spaces  between 
the  teeth  right 
across  the  face  of 
the  tool,  and  this 
would  result  in 
producing  the  un- 
desirable condi- 
tions of  operation 
to  which  refer- 
ence has  been 
made.  With  the 
view  of  overcom- 
ing such  difficul- 
ties, the  Bilton 
Machine  Tool  Co., 
Bridgeport,  Conn., 
is  making  these 
cutters  split,  as 
shown  in  the  illus- 
tration. With  such 
a  construction,  it 
is  possible  to  lo- 
cate    One     half     of  Split  Formed  Milling   Cutter  made 

the  cutter  in  such  a  relation  to  the  other  half  that  the  teeth 
are  staggered  and  come  into  engagement  with  the  work,  first 
at  one  side  of  the  center  line  of  the  cutter  and  then  at  the 
other  side.  The  two  halves  of  the  cutter  are  split  at  an 
angle,  as  indicated  by  the  view  in  which  a  steel  square  is 
shown  standing  between  them.  This  is  necessary  in  order 
to  have  the  corners  of  the  cutting  edges  overlap  each  other 
to  avoid  producing  a  ridge  at  the  center  of  the  work.  Also 
making  a  long  cutter  of  this  kind  in  two  halves  is  desirable 
as  it  reduces  internal  strains  set  up  during  hardening. 


Fig.    2.      Parts   of   Modern   Expansion   Sizing   Tap,    showing   Method   of 
making  Adjustment 

MODERN  EXPANSION  SIZING  TAP 

The  accompanying  illustrations  show  an  expansion  sizing 
tap  which  is  a  recent  product  of  the  Modern  Tool  &  Machine 
Works,    Inc.,    344-350   Mulberry    St.,    Newark,    N.   J.     Fig.    1 

shows  an  assem- 
bly view,  with  the 
body  of  the  tap 
partially  cut  away 
in  order  to  show 
the  mechanism 
more  clearly;  and 
Fig.  2  illustrates 
the  four  parts  of 
the  tap,  from 
which  a  better 
idea  will  be  ob- 
tained of  the  way 
in  which  the  tool 
is  set  to  the  re- 
quired diameter. 
It  will,  of  course, 
be  apparent  that 
the  body  of  the 
tap  is  split  in  or- 
der that  it  may  be 
expanded  to  the 
required  size, 
through  the  ac- 
tion of  a  tapered 
section  A  of  the 
'        expanding    rod, 

hy  the  Bilton  Machine   Tool  Co.  which  '    is      drawn 

through  the  tap  by  means  of  nut  B.  In  order  to  make  the 
necessary  adjustment,  nut  C  is  first  slacked  off  in  >  order  to 
provide  for  tightening  nut  B ;  and  after  the  tap  has  been  set 
to  the  required  diameter,  nut  C  is  again  tightened  in  order 
to  lock  the  tap  to  the  required  size.  Nut  C  is  counterbored 
to  fit  over  the  tapered  surface  D,  thus  locking  the  tap  firmly 
down  onto  the  tapered  section  A  of  the  expansion  bolt.  The 
taps  are  ground  to  an  accurate  pitch,  lead,  and  angle,  and 
it  is  claimed  that  their  pitch  diameter  can  be  held  within 
0.0002  inch  of  the  required  size. 


Fig.   1,     Modern   Tool   &   Machine   Works   Expansion   Sizing   Tap 


FISHER-SMITH  BALL  TEST  ARBOR 

The  tool  which  forms  the  subject  of  the  following  descrip- 
tion is  a  recent  product  of  the  Fisher-Smith  Co.,  Dayton. 
Ohio.  It  consists  of  a  hardened  and  ground  steel  ball  of 
standard  size,  which  is  mounted  on  an  oscillating  arm,  the 
shank  of  the  ball  being  of  such  size  that  it  may  be  con- 
veniently held  in  a  standard  chuck.  It  will  be  apparent  from 
Fig.  2  that  the  ball  acts  as  a  measuring  point,  being  easily 
and  quickly  trued  up  with  the  spindle  of  the  machine.  The 
arbor  is  provided  with  an  adjusting  screw  which  enables  the 
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Fig.     1.     Ball    Test    Arbor    made    by    the    Fisher-Smith    Co. 

user  to  put  as  much  tension  on  the  oscillating  arm  as  may 
be  desired.  The  body  is  knurled  and  casehardened.  The 
purpose  of  this  tool  is  to  reduce  the  cost  of  performing  pre- 
cision boring  operations  of  the  kind  that  are  necessary  in 
making  jigs  and  similar  work.  It  is  claimed  that  with  the 
use  of  this  tool,  a  predetermined  position  can  be  located  with 
absolute  certainty  and  within  very  close  limits  of  tolerance. 
The  advantage  claimed  for  the  ball  test  arbor  over  the  float- 
ing button  arbor  is  the  greater  ease  and  rapidity  with  which 


Fig.    2.     Use   of   the   Fisher-Smith  Ball   Test   Arbor  shown   in  Fig.    1 

it  may  be  trued  up.  The  measuring  point  being  a  perfect 
ball,  it  will  be  evident  that  if  one  point  runs  true,  the  entire 
ball  will  also  run  true.  There  is  a  hair  line  over  which  to 
measure,  thereby  making  it  easy  to  work  with  a  great  degree 
of  accuracy. 


FEW  MACHINERY  AND  TOOLS  NOTES 


Shop  Table:  Kent  Machine  Co.,  Kent,  Ohio.  An  all-metal 
shop  table  which  is  adapted  for  use  in  holding  tools,  jigs, 
fixtures,  and  similar  auxiliary  equipment  of  the  machine 
shop.  The  table  has  a  top  and  lower  shelf,  so  that  ample 
holding  space  is  provided. 

Ball  Bearing  Lathe  Centers:  Kell,  Hock  &  Co.,  354  Mul- 
berry St.,  Newark.  N.  J.  A  ball  bearing  tailstock  center, 
with  Nos.  2,  3,  and  4  Morse  taper  shanks.  This  device  is 
regularly  furnished  with  a  60-degree  center,  but  special 
centers  may  be  furnished  to  order. 

Open  Side  Planer:  Simmons  Machine  Co.,  Inc.,  Albany, 
N.  Y.  A  42-  by  42-inch  by  12-foot  heavy-duty  open  side 
planer,  which  has  an  actual  capacity  for  holding  work 
slightly  in  excess  of  the  rated  dimensions,  namely,  42  inches 
wide  by  46  inches  under  the  cross-rail,  and  13  feet  long. 

Thread  Lead  Testing  Device:  Arrow  Tool  Co.,  200  Cannon 
St.,  Bridgeport,  Conn.  A  device  for  use  in  testing  the  lead 
of  thread  gages,  which  is  particularly  used  for  testing  the 
accuracy  of  thread  gages  and  other  work  of  a  similar  nature. 
This  device  was  originally  built  for  use  in  the  Arrow  Tool 
Co.'s    shops,    but   it    is   now   to   be    placed    on    the    market. 

Sine  Bar:  A.  F.  Way  Co.,  Inc.,  Hartford,  Conn.  A  sine 
bar  that  is  provided  with  two  rolls,  on  which  all  measure- 
ments are  made,  these  rolls  being  inserted  into  right  angle 
notches  cut  in  the  side  of  the  sine  bar.  The  rolls  are  held 
in  place  by  a  small  coil  spring  passing  through  the  side  of 
the  roll  into  the  sine  bar.  Three  holes  are  provided  in  the 
bar,  by  means  of  which  it  may  be  attached  to  an  angle- 
plate. 


Sand-blast  Tumbling  Barrel:  American  Foundry  Equip- 
ment Co.,  Cleveland,  Ohio.  A  small-sized  self-contained  sand- 
blast tumbling  barrel,  30  by  36  inches,  of  the  suction  type. 
The  barrel  can  be  sot.  up  anywhere,  the  only  connections 
necessary  being  the  air  pipe  and  dust-collector  j>i i><-.  The 
Cleaning  is  done  entirely  by  sand-blasting,  and  the  purpose 
of  the  tumbling  is  to  expose  all  surfaces  of  the  parts  to  the 
sand  blast. 

Tapping  Attachment:     John  H.  Dorm&n  &  Son,  1-9  Bethune 
St,   New    York   City.     A   line  of  multiple-spindle  tapping   at- 
tachments which  are  made  with  various  numbers  of  spit 
to  meet  the  requirements  of  special  cases.    The  attachments 
are  provided  with  a  tapered  shank,  by  means  of  which  I 
may  be  mounted  in  an  ordinary  drilling  machine.     The 
is  made  of  aluminum  to  reduce  weight,  and  the  spindle 
gear  driven. 

Blow  Torch:  North  American  Mfg.  Co.,  Cleveland,  Ohio. 
A  portable  high-temperature  blow  torch  which  is  adapted 
to  the  requirements  of  a  wide  range  of  heating  operations 
on  work  of  various  sizes.  This  torch  comprises  a  mixing 
chamber,  motor-driven  fan,  delivery  pipe,  and  nozzle.  Flex- 
ible tubing  supplies  gas  from  a  service  pipe,  while  a  lamp 
socket  connection  and  drop  cord  delivers  electric  current 
to  the  fan  motor. 

Lamp  Guard  with  Split  Handle:  Flexible  Steel  Lacing 
Co.,  Chicago,  111.  A  device  known  as  the  "  Flexco "  split- 
handle  lamp  guard,  developed  to  meet  the  demand  for  a  sub- 
stantial split-handle  lamp  guard  which  does  not  have  to  be 
especially  wired.  The  face  of  the  guard  and  handle  open 
on  a  hinge,  thus  enabling  them  to  be  instantly  closed  and 
locked  around  the  socket  at  the  end  of  an  extension  cord, 
which  makes  a  connection  to  an  electric  circuit. 

Thread  Grinding  Attachment:  Presto  Machine  Works,  124 
Pearl  St.,  Brooklyn,  N.  Y.  A  thread  grinding  attachment 
which  is  adapted  for  use  on  a  bench  lathe,  the  range  of  ex- 
ternal work  being  up  to  6  inches  outside  diameter,  and  inter- 
nal work  up  to  4  inches  in  diameter.  The  attachment  is  so 
constructed  that  the  grinding  wheel  may  be  permanently  lo- 
cated in  relation  to  the  center  line  of  the  work,  and  adjust- 
ment for  diameter  and  depth  of  cut  do  not  disturb  the  origi- 
nal setting. 

Size  Blocks:  A.  F.  Way  Co.,  Inc.,  Hartford,  Conn.  A  line 
of  size  blocks  have  been  developed  with  the  view  of  placing 
a  set  of  blocks  within  reach  of  every  mechanic  for  his  own 
personal  use.  These  blocks  are  ground  and  lapped  to  sizes 
very  slightly  above  the  exact  dimensions,  which  brings  them 
within  the  commercial  limits  of  accuracy  on  most  classes  of 
work.  It  is  claimed  that  all  of  the  Way  blocks  measure  be- 
tween their  rated  size  and  0.0001  inch  over  size,  making  the 
combined  error  of  five  blocks  only  0.0005  inch. 

Universal  Indicator:  T.  Daniel  Bush,  South  Allentown, 
Pa.  A  universal  indicator  adapted  for  use  on  any  type  of 
machine  where  it  is  necessary  to  set  the  work  up  to  conform 
to  the  requirements  of  a  definite  lay-out.  The  indicator 
consists  of  a  piece  holding  an  arm,  which  in  turn  holds  the 
ball-headed  indicator  needle.  The  arm  is  secured  to  the  base 
by  means  of  a  spring  tension,  adjusted  by  .a  knurled  head- 
screw,  and  the  tension  on  the  ball  head  of  the  needle  is  con- 
trolled by  a  knurled  head-screw  on  the  arm. 

Lubricant  Pump:  Hudson  Pump  Co.,  Inc.,  17  Merseles 
St.,  Jersey  City,  N.  J.  A  lubricant  pump  known  as  the  "Little 
Niagara,"  which  is  especially  adapted  for  use  on  machine 
tools.  The  pump  is  made  in  two  sizes,  Nos.  0  and  1.  which 
have  capacities  for  delivering  5%  and  11  gallons  per  min- 
ute, respectively.  The  special  feature  of  these  pumps  is 
that  they  are  adapted  for  delivering  a  large  volume  of  fluid 
when  running  at  a  slow  speed,  and  that  the  mechanism  is 
so  designed  that  the  pump  is  not  likely  to  get  out  of  order 

Threading  Machine:  Eastern  Machine  Screw  Corporation. 
New  Haven,  Conn.  A  machine  adapted  for  thread  work 
which  cannot  be  conveniently  handled  on  an  automatic  screw 
machine.  It  is  equipped  with  a  self-opening  die-head  and 
spring  collet  or  expanding  arbors  for  holding  the  work.  Work 
held  in  a  collet  is  tightened  by  moving  a  lever  at  one  end 
of  the  carriage,  after  which  the  work  is  fed  to  the  die;  and 
when  the  desired  length  of  thread  has  been  cut,  the  die-head 
automatically  opens  and  the  carriage  is  moved  hack  by  hand. 

Thread-gage  Grinding  Machine:  International  Thread  G 
Co.,  100  W.  23rd  St.,  New  York  City.  A  simple  fixture  which 
provides  for  grinding  thread  gages  to  correct  distortion  pro- 
duced in  hardening.  This  fixture  is  portable,  so  that  it  may 
be  used  on  a  table,  bench,  or  in  any  other  position  which  is 
found  desirable.  Power  is  furnished  by  an  individual  elec- 
tric motor  having  a  capacity  of  approximately  1  6  horse- 
power, this  motor  taking  current  from  an  ordinary  electric 
light  socket.  Either  male  or  female  thread  gages  may  be 
ground  on  this  fixture. 

Air  Blowing  Outfit:  United  States  Air  Compressor  Co., 
Cleveland,    Ohio.      A    two-stage    portable    air    blowing    outfit 
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adapted  for  blowing  dust  from  motor  or  generator  windings, 
soot  from  tutu's  of  beater  boilers,  and  various  other  services 
requiring  high  pres  ore  air.  A  regulating  valve  permits  the 
tank  pressure  of  L50  to  200  pounds  to  be  delivered  at  L0  to 
60  pounds  at  the  aossle.  With  s  tank  pressure  of  150  pounds 
and  compressor  operating  continuously,  air  at  60  pounds  oan 
be  delivered  from  the  nossle  Indefinitely.    Those  machines 

are    made    in    two    sizes    of    I    cubic    feet    and    10    cubic    feet 

oapacltj .  respectively. 

Thread  Grinding  Machine:  American  Thread  Grinding 
Machine  Co.,  si  i  dates  Ave.  Brooklyn,  N.  Y.  In  designing 
this  machine,  B  Dumber  Of  noteworthy  departures  have  been 
made  from  established  practice  for  the  construction  of  grind- 
ing machines  of  this  general  type.  Three  grinding  wheels 
are  carried  on  the  head,  which  is  of  the  turret  type,  and 
these  wheels  are  fastened  by  means  of  a  stop  at  the  front 
of  the  turret,  the  turret  being  clamped  by  a  screw  provided 
for  that  purpose.  The  use  of  three  grinding  wheels,  makes 
it  unnecessary  to  make  the  usual  changes  in  set  up  when 
changing  from  rough  to  finish-grinding  operations. 

Portable  Electric  Drill:  Black  &  Decker  Mfg.  Co.,  10 
Guilford  Ave.,  Baltimore,  Md.  A  3/16-inch  portable  electric 
drill  which  is  provided  with  the  pistol  grip  and  trigger 
switch  which  are  a  part  of  the  standard  construction  of 
larger  sizes  of  portable  electric  tools  built  by  this  company. 
With  this  form  of  control,  the  flow  of  electric  current  to  the 
motor  is  controlled  by  pulling  the  trigger,  without  the  neces- 
sity of  the  operator  changing  the  position  of  the  hand  which 
is  holding  the  drill.  In  addition  to  the  3/16-inch  tool,  a  tool 
is  made  having  a  capacity  for  driving  twist  drills  up  to  ^4 
inch  in  diameter.  Both  are  driven  by  an  electric  motor 
developing  1/6  horsepower. 

Die  Forming  Machine:  Anderson  Die  Machine  Co.,  Iranis- 
tan  Ave.,  near  Admiral  St.,  Bridgeport,  Conn.  In  the  Feb- 
ruary, 1917,  number  of  Machinery  a  feed  mechanism  was 
described  which  had  just  been  developed  at  that  time  for 
use  on  the  Anderson  die  forming  machine.  Those  who  read 
the  article  will  recall  that  the  device  provided  means  for 
conveniently  guiding  the  die-block  around  the  vertical  ro- 
tating cutter.  Recently,  this  company  has  placed  on  the 
market  an  equipment  of  practically  the  same  design,  except 
that  it  is  provided  with  a  pedestal  base  for  setting  up  on 
the  floor  instead  of  mounting  the  tool  on  a  bench,  which  was 
done  in  the  case  of  the  machine  formerly  described. 

Conveyor:  Buzz  Engineering  Co.,  Louisville,  Ky.  A  con- 
veyor used  for  carrying  raw  material  and  partially  finished 
products  through  industrial  plants  at  a  uniform  speed.  The 
conveyor  rollers  are  mounted  on  bearings,  each  of  which 
is  fitted  with  ten  %-inch  balls  to  reduce  frictional  resistance 
to  a  minimum,  and  both  the  cup  and  stud  are  casehardened 
and  carefully  ground  to  size.  The  roller  bearings  are  de- 
signed with  a  special  compression  spring  which  stops  rota- 
tion of  the  bearing  and  the  roller  carried  by  it,  after  the  load 
has  passed  over  the  roller,  although  it  does  not  retard  the 
action  at  the  time  the  bearing  is  under  load.  This  prevents 
useless  wear  of  the  roller  when  it  is  not  in  use,  and  also 
eliminates  noise  caused  through  having  idle  rollers  continue 
to  rotate. 

Cushion  and  Flexible  Couplings:  Three  Rivers  Machine 
Tool  &  Die  Corporation,  Phoenix,  N.  Y.  This  company  has 
recently  placed  on  the  market  the  "Karge"  cushion  and  flexi- 
ble couplings.  These  devices  consist  of  special  alloy  steel 
coils  terminating  in  couplings  by  which  the  coils  are  fastened 
to  the  ends  of  steel  shafting.  Cushion  couplings  may  be  em- 
ployed for  connecting  up  lineshafts,  or  they  may  be  used 
for  connecting  motor  driving  shafts  of  heavy-duty  machines 
to  serve  as  a  buffer  or  cushion  to  reduce  the  starting  strain 
on  the  motor.  They  also  compensate  for  lack  of  accuracy 
in  alignment.  The  flexible  couplings  are  similar  to  the 
cushion  couplings  except  that  longer  coils  are  used  which  per- 
mit a  continuous  line  of  shafting  to  be  carried  around 
corners  or  over  obstructions. 

Electric  Drill:  Arnold  Electric  Drill  Co.,  New  Haven, 
Conn.  This  company  is  now  manufacturing  a  line  of  porta- 
ble precision  drills  of  two  types.  The  drills  have  aluminum 
housings  which  enclose  a  driving  motor  that  is  of  the 
Hamilton-Beach  universal  type  of  110  to  220  voltage,  25 
to  60  cycles.  The  Type  A  drill  is  13  inches  over-all,  and 
when  equipped  with  a  Jacobs  chuck,  weighs  6  pounds.  It 
has  a  capacity  of  %  inch  in  drilling  steel.  Type  B  is  15 
inches  over-all,  weighs  8*4  pounds,  and  has  a  capacity  of  % 
inch  in  steel  and  similar  metals.  The  precision  bench  drill 
is  of  the  sensitive  type  and  has  a  handwheel  control  of  the 
rack  and  pinion  feed  which  is  adjustable  for  wear.  This  type 
is  also  provided  with  a  depth  stop,  and  the  tools  are  so 
attached  to  the  vertical  column  that  they  may  be  set  at  any 
angle  with  the  accurately  machined  bedplate. 

Gap  Bed  Lathe:  Willard  Machine  Tool  Co.,  A  St.,  Box 
784  Cincinnati,  Ohio.  In  the  December,  1912,  number  of 
Machinery    a    description    was    published    of    the    13-inch 


Willard  gap  bed  lathe  which  had  just  been  placed  on  the 
market  at.  thai  tune.  Recently,  this  firm  has  added  to  its 
line   a    13-    by    21-inch    double    back  geared    semi-quick-change 

lathe  with  a  gap  bed.    The  design  of  this  machine  Is  similar 

to  thai  previously  described  in  Mai  ihmhv,  except  for  the 
semi -quick  change  gear-box,  which  has  a  unit  mechanism 
giving  four  positive  feeds  to  the  carriage.  This  number  of 
Feeds  can  be  increased  by  shifting  the  gears  in  the  change- 
gear  box.  All  gears  and  (hitches  in  the  box  are  made  of 
steel,  and  all  running  gears  are  bronze  hushed.  The  lead- 
screw  of  the  machine  does  not  rotate  while  the  lathe  is 
ongagod  in  the  performance  of  turning  operations.  The 
regular  feeds  which  are  available  are  0.006,  0.009,  0.013  and 
0.021. 


LABOR   EMPLOYMENT  CONDITIONS 
THE  MACHINE  TOOL  INDUSTRY 


IN 


The  labor  employment  conditions  in  the  machine  tool 
trade  vary  widely.  Many  plants  are  still  running  full  time 
and  nearly  full  war-time  force,  but  the  majority  have  re- 
duced the  time  to  forty,  forty-four,  or  forty-eight  hours  a 
week  and  run  a  force  not  exceeding  75  or  80  per  cent  of  their 
war-time  force,  and  some  much  less  than  this.  In  a  couple 
of  instances,  manufacturers  who  reduced  their  hours  and 
force  have  found  business  returning  so  rapidly  to  normal 
that  they  have  returned  to  full  hours  and  increased  their 
force.  One  manufacturer  is  employing  more  men  now  than 
during  the  war  period,  because  good  men  are  now  available, 
and  they  were  not  at  that  time.  In  unusual  instances,  a  plant 
is  even  found  to  work  over  time  in  order  to  make  deliveries, 
but  this,  of  course,  is  an  exception. 

Wages  are  generally  being  maintained,  and  most  manu- 
facturers express  themselves  as  favorable  to  keeping  up 
present  wages;  but  it  is  also  stated  that  labor  is  now  more 
efficient  than  during  the  war  period,  and  that  it  is  easier 
to  obtain  skilled  and  properly  trained  men  so  that  the  facto- 
ries in  general  may  be  run  on  a  more  efficient  basis.  During 
the  war  period  it  was  necessary  to  hire  a  great  many  wholly 
inexperienced  men.  As  the  pressure  upon  the  plants  is 
lessened,  it  is  evident  that  these  men  are  the  first  ones  to  be 
released,  while  the  better  trained  men  are  kept.  Hence, 
while  wages  are  being  maintained,  efficiency  is  nevertheless 
increased  and  the  conditions  generally  improved. 

Many  manufacturers  are  recognizing  that  the  greatest 
problem  confronting  them  is  the  labor  problem.  It  is  gen- 
erally admitted  that  too  much  attention  has  been  paid  in 
the  past  to  purely  mechanical  systems,  and  too  little  to  the 
human  element  and  to  the  question  of  handling  labor  in  such 
a  manner  as  to  make  it  more  efficient,  and  so  that  there  can 
be  real  cooperation  between  employer  and  employe,  thereby 
creating  satisfaction  and  good  feeling  in  place  of  strife  and 
discontent. 

*  *     * 

THE  FEDERAL  LIQUIDATING  ASSOCIATION 

The  Federal  Liquidating  Association  has  been  formed  to 
facilitate  and  hasten  the  liquidation  of  reduced,  suspended, 
terminated,  or  cancelled  war  contracts.  Brigadier-General 
Hugh  S.  Johnson  will  be  president  of  the  association.  The 
officers  of  the  association  who  share  in  the  direction  of  the 
affairs  are  W.  S.  Symington,  C.  J.  Symington,  and  H.  H. 
Dinneen,  representing  manufacturers  of  war  materials.  The 
headquarters  of  the  association  will  be  in  Washington,  and 
bulletins  of  new  rulings,  procedure,  etc.,  will  be  published 
promptly,  and  circulated  among  those  interested.  Local  of- 
fices will  also  be  established  at  each  ol  the  following  points 
where  there  are  local  boards  of  adjustment:  New  York, 
Boston,  Philadelphia,  Baltimore,  Rochester,  Bridgeport,  Pitts- 
burg, Cleveland,  Detroit,  Cincinnati,  Chicago,  and  St.  Louis. 

*  *     * 

Thirty  first-class  boilermakers  are  urgently  needed  at  the 
United  States  Navy  Yard  at  Norfolk,  Va.  Permanent  em- 
ployment is  assured.  United  States  citizens  only  will  be 
considered.  A  full  apprenticeship  and  good  physical  condi- 
tion are  necessary.  Application  blanks  can  be  secured  from 
the  Civil  Service  Commission,  Washington,  D.  C. 
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Industrial  Readjustment 

Price  Readjustment — Disposal  of  Aircraft  Material — Trade  with  German  Occupied  Territory- 
Probable  Future  Trade  with  Poland— Sixth  National  Foreign  Trade  Convention 


DEPARTMENT  OF  COMMERCE  PRICE 
READJUSTMENT  PLANS 

THE  Department  of  Commerce  has  proposed  a  plan  to 
bring  about  the  early  resumption  of  American  trade 
on  a  wholly  normal  basis,  this  plan  having  been  espe- 
cially recommended  by  William  C.  Redfield,  Secretary  of 
Commerce.  Having  received  approval  from  the  President 
of  the  plans  proposed  to  readjust  prices,  an  industrial  board 
of  the  Department  of  Commerce  has  been  formed,  composed 
of  representative  men  from  industry,  labor,  and  the  Govern- 
ment, who  are  being  selected  under  the  chairmanship  of 
George  N.  Peek,  formerly  vice-chairman  of  the  War  Indus- 
tries Board  and  a  well-known  Industrial  leader  and  business 
man.  This  board  expects  to  put  into  practical  effect  a  pro- 
gram for  the  readjustment  of  prices  for  basic  materials  in 
such  a  manner  as  to  create  a  firm  foundation  on  which  the 
consumer  can  base  his  future  purchases  and  the  producer 
his  necessary  estimates.  In  announcing  the  formation  of  the 
industrial  board  of  the  Department  of  Commerce,  the  Sec- 
retary of  Commerce  reviews  the  industrial  conditions  in  a 
comprehensive  manner,  a  summary  of  this  review  being 
presented  below. 

Causes  of  Present  Business  Conditions 

Although  commercial  stocks  are  depleted;  there  is  plenty 
of  capital;  building  and  construction  work  are  several  years 
behind  the  demands;  a  long  period  of  enforced  economy  is 
relieved;  and  markets  are  in  prospect  in  all  parts  of  the 
world — it  is  still  true  that  buying  is  timid  and  has  decreased 
in  volume;  capital  does  not  seek  industrial  investment; 
some  mills  and  factories  are  idle  and  very  few  are  running 
at  full  capacity;  and  non-employment,  especially  of  unskilled 
labor,  is  spreading.      e 

The  war  required  the  production  of  abnormally  great  quan- 
tities of  certain  commodities.  This  increase  in  production 
was  secured  by  enormously  increased  prices  of  raw  mate- 
rials. Consequently,  the  sudden  termination  of  the  war  left 
an  inflated  and  irregular  market.  The  price  situation  was 
originally  created  by  the  operation  of  the  law  of  supply  and 
demand,  stimulated  by  the  great  need  of  the  European  coun- 
tries for  raw  materials  long  before  this  country  entered  the 
war.  Later,  however,  the  law  of  supply  and  demand  was 
replaced  in  many  instances  by  governmental  authority,  ex- 
port and  import  restrictions,  and  price  fixing,  so  that  the 
existing  conditions  may  be  said  to  have  been  brought  about 
not  by  the  normal  operation  of  the  law  of  supply  and  de- 
mand, but  by  the  necessary  agreements  between  government 
and  industry. 

The  raw  materials,  the  value  of  which  increased  abnor- 
mally on  account  of  the  demands  of  the  war  industries,  must, 
in  the  opinion  of  the  Department  of  Commerce,  come  down 
in  price  before  there  will  be  any  general  buying  on  the  part 
of  the  manufacturers  of  machinery  and  other  finished  mate- 
rials. However,  while  it  is  expected  that  prices  of  raw 
materials  must  fall,  and  while  no  one  wants  to  buy  until 
they  do  fall,  even  after  price  reductions  have  taken  place, 
there  will  be  a  tendency  to  wait  to  see  how  far  they  will 
come  down.     Individual  action  in  lowering  selling  prices  on 


raw  material  is  timid  and  long  drawn  out  and  does  not 
render  the  market  uniform  or  stable,  but  on  the  contrary 
renders  it  unstable  and  panicky. 

Proposed  Method  for  Stabilizing  Prices 
The  Department  of  Commerce,  therefore,  proposes  to  cure 
the  condition  in  the  same  way  as  it  was  caused.  It  was  not 
caused  by  the  normal  operation  of  the  law  of  supply  and 
demand,  but  by  general  agreement  between  industry  and 
government,  and  it  must  be  cured  by  the  same  kind  of  co- 
operation and  agreement.  To  this  end,  the  President  has 
authorized  the  industrial  board  to  call  the  leading  men  of 
the  industries  together,  group  by  group,  and  let  them  decide 
on  the  prices  of  raw  materials  to  be  offered  to  the  nation, 
the  price  scale  to  be  low  enough  to  be  stable  and  founded 
solidly  on  a  comprehensive  review  of  conditions,  so  that  it 
will  encourage  general  buying  and  the  resumption  of  norma] 
activities.  Basic  commodities  such  as  steel,  building  ma- 
terials, and  textiles  will  be  considered  first  and  brought  to 
a  stable  basis. 

It  is  believed  by  the  Department  of  Commerce  that  by 
bringing  down  the  price  of  these  staple  raw  materials,  as 
well  as  the  price  of  food,  the  cost  of  living  may  be  so  reduced 
as  to  create  automatically  reductions  in  the  price  of  labor 
without  interfering  with  the  present  standards  of  living  con- 
ditions. It  is  believed  that  the  industries  will  agree  that 
the  cost  of  living  must  be  substantially  reduced  before  ^abor 
should  be  asked  to  accept  lower  wages.  From  the  stable 
level  thus  reached  by  cooperation,  the  Department  of  Com- 
merce expects  a  healthy  normal  condition  created  by  the 
complete  and  unhampered  operation  of  the  law  of  supply 
and  demand. 

The  department  recognizes  that  a  general  reduction  in 
selling  prices  at  this  time  will  force  industry  and  commerce 
to  take  a  loss  on  products  purchased  at  war  prices,  but  con- 
siders this  condition  to  be  inevitable  whether  the  proposed 
plan  is  attempted  or  not.  Under  the  proposed  plan,  how- 
ever, better  adjustments  are  considered  possible,  because  it 
is  believed  that  buying  will  begin  immediately,  that  the 
overhea.d  of  continuing  high-cost  operation  in  a  period  of 
stagnation  will  be  eliminated,  and  that  much  of  the  loss 
will  be  retrieved  by  buying  at  fair  prices  and  selling  in  the 
inevitably  increasing  market  that  will  result.  In  conclusion, 
it  is  stated  by  the  department  that  it  is  expected  that  the 
activities  of  the  new  board  will  be  temporary  only.  The 
offices  of  the  board  are  in  the  Council  of  National  Defense 
Building,  18th  and  D  Sts.,  Washington,  D.  C. 


DISPOSAL  OF  MATERIAL  IN  THE  HANDS  OF 
BUREAU  OF  AIRCRAFT  PRODUCTION 

Plans  for  the  disposal  of  surplus  material  now  in  the.  pos- 
session of  the  Bureau  of  Aircraft  Production,  or  which  is 
being  taken  over  by  this  bureau  upon  settlement  of  con- 
tracts with  manufacturers,  have  been  completed,  and  the  or- 
ganization for  carrying  out  the  details  is  rapidly  being  per- 
fected. The  primary  consideration  in  these  plans,  which 
have  been  matured  under  the  general  policies  as  laid  down 
by  the  Director  of  Sales  of  the  War  Department,  has  been 
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Place  Cutter  on 
Enters    Cutter, 

Simple, 


Only  a  Drawing-in  Bolt 
and  Cutter  Driver 
Required  to  Hold  and 
Drive  Face  Milling  Cutters 


on  Brown  &  Sharpe  Milling  Machines 
because  of  the  taper-nose  construction 
of  the  spindle.  Method  of  attaching 
cutter  is  a  time-saving  feature  on  all 
types  and  especially  advantageous  on 
the  vertical  spindle  machine.  See  dia- 
gram and  description  at  left. 


Cutter  driver  fits  slot  in  cutter  and  re- 
cess in  end  of  spindle  and  is  held  in  place 
by  drawing-in  bolt  (see  diagram  and 
illustrations  above).  When  in  place 
cutter  driver  serves  as  a  clutch  and 
assures  a  positive  drive. 


Nose  of  Spindle 

Free  From 
Projecting  Parts 

No  Screws,  Plates 
or  Loose  Parts 


REPRESENTATIVES     IN     U.     S.     A. 

BALTIMORE,   MD.,  Carey  Machinery  &  Supply 

Co. 
CINCINNATI,    O.,    INDIANAPOLIS,    IND.,    The 

E.  A.  Kinsey  Co. 
SAN   FRANCISCO,  CAL.,  Pacific  Tool  &  Supply 

Co. 
CLEVELAND,    O.,    DETROIT,     MICH.,    Strong, 

Carlisle   &   Hammond   Co. 
ST.    LOUIS,    MO.,   Colcord- Wright   Machinery  & 

Supply   Co. 
SEATTLE,  WASH.,  Perine  Machinery  Co. 
PORTLAND,   ORE.,   Portland  Machinery  Co. 


Brown  &  Sharpe 

PROVIDENCE, 

OFFICES:    CHICAGO,    ILL.,   626-630  Washington   Blvd. 
PHILADELPHIA,    PA.,    1103-1105    Liberty    Bldg. 
PITTSBURGH,    PA.,    2538    Henry    W.    Oliver    Building. 

Brown  &  Sharpe  of  New  York,  Inc. 

OFFICES:    NEW   YORK   CITY,   20  Vesey  St. 
ROCHESTER,  415  Chamber  of  Commerce  Bldg. 
SYRACUSE,  Room   419  University  Block. 
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Table,  Lower  Spindle  Until  Nose 
Fasten  With  Drawing -in  Bolt — 

Isn't  It? 

— and   it  is  just  as  simple  as  it  sounds  to  put  a  face 
milling   cutter  of  any  size  on 

BROWN  &  SHARPE 
VERTICAL  SPINDLE 
MILLING  MACHINES 

because  of  the  taper-nose  construction  of  the  spindle. 

Let  us  tell  you  in  detail  of  this 
and  the  many  other  features  of 
Brown  &  Sharpe'  Milling  Ma- 
chines. 


Send  Today 
For  New  Book  on 

Brown  &  Sharpe 
Milling  Machines 

explaining  the  taper-nose  spin- 
dle feature  in  detail  and  the 
many  other  interesting  details 
which  you  should  know  about 
these  productive,  easy-to-operate 
milling  machines. 


Mfg.    Co 

R.  I.,  U.  S.  A. 


REPRESENTATIVES     IN  CANADA: 

Canadian        Fairbanks  -  Morse  Co.,        Ltd., 

TORONTO,        MONTREAL,  WINNIPEG 

CALGARY,       VANCOUVER,  ST.       JOHN, 
SASKATOON. 

REPRESENTATIVE   IN  AUSTRALASIA: 
R.   L.  Scrutton  &  Co.,   Ltd.,  Sydney,  N.  S.  W 
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tiir  prevention  of  any  disruption  of  the  market  ami  as  full 
ami  complete  protection  of  the  nation's  Industrie!  as  pos- 
sible, as  the  following  outline  win  show, 

There   has  been   formed  a    Material    Disposal   Section   of   the 

Bureau  of  Aircrafl  Production,  organized  on  a  basis  similar 

to  that  followed  by  large  commercial  houses  which  handle 

sales  through  branch  offices.  This  sootlon  will  be  under 
the  direction  of  Lieutenant  Charles  S.  Shotwell.  Sales  will 
be  made  under  the  supervision  of  a  sales  manager  stationed 
at  Washington.  The  Bureau  of  Aircraft  Production  will 
probably  have  for  sale  the  following  classes  of  material,  and 
as  soon  as  this  material  has  been  established  as  surplus  and 
a  policy  lor  the  sale  determined,  the  bureau  will  issue  bul- 
letins covering  the  material  for  sale:  Machine  tools  and 
fixtures;  electrical  machinery;  dies,  tools,  jigs,  and  gages; 
chemicals,  paints,  and  oils;  metals,  motor  accessories;  lum- 
ber; hardware;  buildings  and  lands;  fabrics;  scrap;  shop 
equipment;   office  equipment;   and  miscellaneous. 

Sales  negotiations  will  be~  handled  by  salesmen  in  each  of 
eight  district  branches,  to  be  located  in  Boston,  Buffalo,  Chi- 
cago, Dayton,  Detroit,  New  York,  Pittsburg,  and  San  Fran- 
cisco. These  salesmen  will  be  authorized  to  make  sales  of 
property  wherever  located,  after  it  has  been  cleared  by  the 
Board  of  Sales  Review  of  the  office  of  the  Director  .of  Sales, 
so  that  the  prospective  buyers  will  communicate  with  the 
branch  office  in  the  city  located  nearest  them.  This  arrange- 
ment, it  is  expected,  will  make  it  possible  for  manufac- 
turers needing  machinery  and  supplies  to  purchase  con- 
veniently and  at  fair  prices.  The  salesmen  will  have  full 
authority  to  sell  at  the  best  offer  made,  provided  that  offer 
is  at  or  above  an  appraised  value  arrived  at  independently, 
or  at  market  value  in  the  case  of  raw  material. 

Bulletins  containing  full  descriptions  of  material  for  sale 
will  be  issued  from  time  to  time,  and  will  be  kept  thoroughly 
up  to  date.  Those  interested  will  be  placed  on  the  mailing 
list  upon  request  addressed  to  the  Bureau  of  Aircraft  Pro- 
duction, Material  Disposal  Section,  Washington,  D.  C.  To 
save  delay,  requests  should  specify  the  commodities  on  which 
information  is  desired,  in  accordance  with  the  list  of  ma- 
terials given  above. 

*     *     * 

FOREIGN  TRADE  NOTES 

The  War  Trade  Board  has  announced,  for  the  information 
of  exporters  in  the  United  States,  that  all  commodities  may 
now  be  imported  freely  into  Belgium,  except  some  classes 
of  foodstuffs,  luxuries,  and  coa.1,  which  still  require  Belgian 
import  license;  hence,  machinery  and  metal  products  may 
be  shipped  without  Belgian  import  license.  The  War  Trade 
Board  has  also  announced  that  all  persons  in  the  United 
States  are  authorized,  subject  to  the  rules  and  regulations 
of  the  War  Trade  Board,  to  trade  and  communicate  with 
persons  in  Bulgaria  and  in  the  Turkish  Empire,  both  in 
Europe  and  in  Asia  Minor.  All  Roumanian  ports  on  the 
Black  Sea  are  now  open  for  trade  with  the  United  States, 
and  accordingly  applications  will  now  be  considered  by  the 
War  Trade  Board  for  licenses  to  export  or  to  import  any 
products  to  or  from  Roumania. 

The  War  Trade  Board  has  further  announced  that  the 
French  import  restrictions  have  been  removed  from  a  large 
number  of  industrial  products  including  machinery  for  paper 
manufacture,  machinery  for  the  printing  and  publishing 
trades  in  general,  and  refrigerating  machinery. 

Trade  with  Occupied  Territory  of  Germany,  German 
Colonies,  and  Luxemburg 

Trade  has  been  resumed  with  that  part  of  the  Rhine  prov- 
inces of  Germany  which  is  included  within  the  area  of 
military  occupation  by  the  American  and  Allied  armies. 
Information  may  be  obtained  from  the  War  Trade  Board 
as  to  the  methods  by  which  exports  to  and  imports  from 
such  territory  will  be  governed.  It  has  also  been  announced 
that  all  persons  in  the  United  States  are  authorized,  subject 
to  the  rules  and   regulations   of  the  War   Trade   Board,   to 


trade  and  communicate  with  persons  residing  in  the  colonies 
belonging  to  Germany  previous  to  the  war.  Accordingly, 
applications  will  now  be  considered  for  licensee  to  export 
or  Import  commodities  to  or  from  these  colonies.  For  im 
portatlons  into  the  United  States  from  these  colonies,  in 
dividual  import  licenses  will  be  required.  The  War  Trade 
Board  has  received  no  official  advice  as  to  the  import  regula- 
tions into  the  colonies.  Hence  exporters  should  communicate 
with  their  customers  abroad  before  making  shipments,  in 
order  that  the  importer  may  comply  with  any  regulations 
that  may  be  in  effect  in  the  territory  referred  to. 

In  order  to  remove  any  uncertainty  with  regard  to  trade 
relations  between  the  United  States  and  Luxemburg,  the  War 
Trade  Board  has  announced  that  all  persons  in  the  United 
States  are  authorized  to  trade  and  communicate  with  per- 
sons residing  in  Luxemburg,  subject  to  the  rules  and  regula- 
tions of  the  War  Trade  Board. 

Probable  Future  Trade  with  Poland 

The  Commercial  and  Industrial  Bureau  of  the  Polish  Na- 
tional Department,  established  in  the  Aeolian  Building,  32 
W.  42nd  St.,  New  York  City,  endeavors  to  furnish  American 
manufacturers  and  exporters  with  detailed  information  rel- 
ative to  the  needs  of  Poland,  and  expects  to  arrange  for 
loans  and  credits  to  meet  the  tremendous  purchases  of  both 
raw  materials  and  manufactured  products  that  are  expected. 
Previous  to  the  outbreak  of  the  war,  Poland's  annual  in- 
dustrial output  was  valued  at  $1,000,000,000,  and  her  indus- 
tries employed  900,000  men.  It  is  stated  that  these  indus- 
tries, including  large  factories  for  textile,  metal,  and  paper 
manufacture,  have  been  practically  denuded  of  their  ma- 
chinery by  the  Germans,  and  that  there  is  now  an  immediate 
necessity  for  machinery  of  every  kind,  and  especially  for 
textile  and  mining  machinery. 

Plans  have  already  been  made  for  developing  and  enlarg- 
ing the  railway  system  of  Poland,  especially  in  that  portion 
of  the  country  that  was  formerly  Russian  territory.  While 
there  are  nearly  16  miles  of  railway  per  100  square  miles 
in  former  Prussian  Poland,  and  over  8  miles  per  100  square 
miles  in  former  Austrian  Poland,  yet  there  are  only  4  miles 
per  100  square  miles  in  former  Russian  Poland.  The  plans 
call  for  a  first  group  of  railways  to  be  constructed  of  over 
1100  miles,  and  for  a  second  group  of  over  800  miles,  which 
will  require  a  total  of  260,000  tons  of  rails  in  addition  to 
other  supplies  and  equipment.  The  immediate  requirements 
for  rolling  stock  call  for  1400  locomotives,  40,000  freight  cars, 
and  1100  passenger  cars,  while  the  equipment  for  the  new 
lines  would  require  about  1200  locomotives,  33,000  freight 
cars,  and  over  1000  passenger  cars. 

It  is  stated  that  the  question  of  providing  Poland  with 
rolling  stock  is  extremely  important,  because  there  is  danger 
that  if  the  country  is  not  supplied  by  the  Allied  nations, 
Germany  may  be  able  to  carry  out  her  plan  of  supplying 
Poland  with  materials  and  rolling  stock,  and  would  thereby 
acquire  a  control  over  the  Polish  railways  that  would  be 
extremely  objectionable. 

Sixth  National  Foreign  Trade  Convention 

"Foreign  Trade  Essential  to  American  Industry"  will  be 
the  theme  of  the  Sixth  National  Foreign  Trade  Convention 
which  will  meet  at  the  Congress  Hotel,  Chicago,  111.,  on 
Thursday,  Friday,  and  Saturday,  April  24,  25,  and  26.  Part 
of  the  time  of  the  convention  will  be  devoted  to  the  presenta- 
tion of  papers  by  men  who  are  directing  the  chief  industries 
of  the  nation,  but  the  greater  part  of  the  time  will  be  de- 
voted to  discussions  of  practical  problems  in  group  sessions 
under  the  direction  of  qualified  experts,  and  in  personal  con- 
ferences with  experienced  trade  advisors  and  representatives 
of  government  departments  dealing  with  foreign  trade.  The 
office  of  the  National  Foreign  Trade  Council  is  at  India 
House,  1  Hanover  Square,  New  York  City,  and  James  A. 
Farrell,  president  of  the  United  States  Steel  Corporation, 
is  the  chairman  of  the  council. 
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This  is 

Accurate 

Milling 

It  is  milling  crank-case  surfaces 
6%"  x  24"  at  a  90°  angle  in  two 
settings.  The  work  is  done  on 
a  Cincinnati  No.  3  Vertical 
Milling  Machine,  with  a  9"  di- 
ameter cutter,  operating  at  180 
R.  P.  M.,  or  424  feet  per  minute, 
and  at  a  feed  of  12  V2"  per 
minute,  including  both  longi- 
tudinal and  transverse  feed. 

Error  is  kept  within  the  0.0015" 
limit  allowed  for  both  surfaces. 


Two  "No.  3's"  are  on  this  job.  Average 
production  from  each  machine,  each  op- 
eration, 100  crank-cases  in  10  hours,  and 
the  work  as  difficult  as  you  can  find. 

"Cincinnati"  milling  helps  make  the 
Cadillac  Motor  the  accurate  motor  it  is.  It 
will  prove  equally  efficient  for  your  work. 
Ask  us  to  show  you. 


The  Cincinnati  No.  3 
Vertical  Milling  Machine 


Send  us  blueprints  or  samples  and  let  us 
estimate  production  on  your  work. 


THE  CINCINNATI  MILLING  MACHINE  CO. 


CINCINNATI,  OHIO,   U.  S.  A. 
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A  NEW  BOOK  ON  THREAD-CUTTING 

Turn  u>u  in\..  Methods.  By  Franklin  i>.  Jones,  344  pages, 
6  bj  9  Inches.  -ii  illustrations.  Published  by  Thk 
Industrie  Pbkss,  140-148  Lafayette  St.,  New  York*  City. 
Price,  $2.50. 

\  work  dealing  exclusivelj  with  thread-cutting  methods, 
detail  the  processes  ased  tor  producing  screw 
threads  and  the  machines  and  devices  employed  in  general 
machine  shop  practice  for  iiiis  purpose,  lias  Long  been  needed. 
While  the  subject  of  thread  cutting  has  been  dealt  with 
brief!)  In  all  the  general  books  oh  machine  shop  practice, 
there  has  never  been  published  e  comprehensive  and  modern 
work  on  the  subject,  and  the  present  book,  therefore,  aims 
to  meet    this  need. 

The  universal  use  of  strew  threads  has  led  to  the  develop- 
ment of  many  different  kinds  of  tools  and  machines  for  cut- 
tins  or  forming  them.  These  tools  vary  from  the  hand- 
operated  bap  or  die  to  the  specialized  semi-automatic  and 
fully  automatic  machines,  and  the  purpose  of  this  treatise 
is  not  only  to  describe  the  important  types  of  tools,  ma- 
chines, and  methods  which  have  been  developed  for  pro- 
ducing external  and  internal  screw  threads,  but  also  to  show 
the  relation  between  the  different  processes.  If  the  screw 
thread  problem  were  merely  to  determine  how  to  cut  a  thread 
of  the  required  size,  pitch,  and  accuracy,  it  would,  in  most 
cases,  be  relatively  simple,  but  like  other  manufacturing 
problems,  it  is  usually  complicated  by  the  fact  that  the  work 
must   be  done  on  a  commercial  basis. 

The  various  methods  of  forming  screw  threads  are  familiar 
to  practically  all  machinists  and  machine  shop  foremen,  but 
comparatively  few  know  to  what  general  class  of  work  each 
method  is  best  adapted.  While  it  is  often  difficult  to  decide 
this  question,  an  understanding  of  the  reasons  why  different 
tvpes  of  threading  tools  and  machines  were  originated  and 
the  kind  of  work  for  which  they  are  generally  used  will  at 
least  simplify  the  problem  greatly.  A  special  effort  has  been 
made  to  include  in  this  book  all  the  information  possible 
pertaining  either  to  the  adaptability  of  various  types  of 
tools  and  machines  or  to  their  relative  merits  as  applied  to 
different  classes  of  work. 

In  addition,  the  book  deals  with  different  standard  forms 
of  screw  threads;  general  thread-cutting  practice  in  engine 
lathes  or  other  machines  using  a  single-point  tool;  special 
auxiliary  thread-cutting  mechanisms  and  attachments  ap- 
plied to  engine  lathes  or  other  machines;  design,  operation, 
and  application  of  various  classes  of  threading  dies  and 
taps;  standard  and  special  threading  machines;  tapping 
machines  and  attachments;  the  causes  of  defective  and  in- 
accurate screw  threads;  thread  milling  machines  and  their 
use;    and   the   production   of   screw   threads   by   the   rolling 

process. 

*     *     * 

CORRECTION 

On  page  605  of  the  March  number  of  Machinery,  in  the 
article  entitled  "Tensile  Tests  of  Cast  Iron  and  Semi-steel," 
the  statement  is  made  in  the  last  paragraph  that  "the  only 
accurate  machining  that  is  necessary  is  on  the  central  por- 
tion, which  is  made  one  inch  square."  This  sentence  should 
read:  "The  only  accurate  machining  necessary  is  on  the 
central  portion,  which  is  made  one  square  inch  in  area." 


F.  J.  Schwarb,  formerly  of  Beals  &  Co.  and  the  Cygnet 
Mfg.  Co..  is  now  associated  with  the  Aborn  Steel  Co.  at 
Buffalo,  N.  Y. 

Grant  J.  Woolston,  formerly  of  the  Fulton  Steel  Corpora- 
tion, is  now  associated  with,  the  Aborn  Steel  Co.,  22  Clarke 
St.,  New  York  City.  ' 

C.  H.  Breaker  has  been  appointed  assistant  sales  manager 
for  the  Diamond  Chain  &  Mfg.  Co.,  Indianapolis,  Ind.,  in 
charge  of  sales  promotion. 

Thomas  Price,  who  was  with  the  Midvale  Steel  Co.  for 
over  twenty  years,  is  now  associated  with  the  Aborn  Steel 
Co..  Inc.,  at  22  Clarke  St.,  New  York  City. 

W.  L.  Romaine,  who  has  been  secretary  and  manager  of 
the  machine  tool  department  of  the  Badger-Packard  Ma- 
chinery Co.,  Milwaukee,  Wis.,  is  no  longer  associated  with  the 
company. 

George  Komorowski,  an  engineer  now  at  Ugine,  Savoie, 
France,  would  like  to  correspond  with  American  makers  of 
machinery,  factory  supplies,  and  hardware  for  shipment  to 
Poland  under  an  exclusive  sales  agency  agreement. 

Morris  L.  Cooke,  H.  K.  Hathaway,  Boyd  Fisher,  Kep- 
pele  Hall,  and  John  H.  Williams  announce  that  they  have 
opened  an  office  as  consulting  engineers  in  management  in 
the  Finance  Bldg.,  South  Penn  Square,  Philadelphia,  Pa. 


Win. \itii    M.    Jackson,    who    has    been    Boston    district    mall 
ager   lor   William  JeSSOp  &  Sons,   [nc,   tor  a    number  of  years. 

is  now  connected  with  the  Blmonds  Mfg.  Co.'s  .steed  mill  that 

is    located    at    Lockport,    N.    Y.      Mr.    Jackson    has    opened    a 

New  England  office  tor  the  Blmonds  steel  mill  at  120  Milk 
St.,  Boston,  Mass. 

('.  W.  Johnson  has  been  appointed  assistant,  manager  of 
works  of  the  Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burg, Pa,  Mr.  Johnson  entered  the  employ  or  the  company 
in  1907  as  chiei  Inspector  of  works,  and  was  later  promoted 
to  the  position  of  general  superintendent,  in  which  capacity 
he  served  until  his  recent,  appointment. 

Edward  S.  Davis,  who  has  been  in  the  service  of  the  Gov 
eminent  as  chief  of  the  Fuel  Oil  Section,  Bureau  of  Oil  Con- 
servation. United  Slates  Find  Administration,  has  returned 
to  Tate-Jones  &  Co.,  Inc.,  Pittsburg,  Pa.,  and  will  act  as 
district  manager,  directing  sales  and  service  in  the  Chicago 
district  with  offices  at  931  Monadnock  Bldg.,  Chicago,  111. 

J.  F.  Mackin  has  recently  become  connected  with  the  Black 
&  Decker  Mfg.  Co.,  Baltimore,  Md.,  and  is  representing  the 
company  throughout  the  entire  state  of  Ohio,  with  head 
quarters  at  Columbus,  Ohio.  Mr.  Mackin  has  been  connected 
with  the  portable  electric  drill  industry  for  years.  He  was 
formerly  associated  with  the  Independent  Pneumatic  Tool 
Co. 

George  E.  Harris,  for  the  past  year  first  lieutenant  in  the 
United  States  Army  assigned  to  the  Bureau  of  Aircraft  Pro- 
duction, Finance  Department,  is  now  connected  with  the 
Hawkridge  Bros.  Co.,  303  Congress  St.,  Boston,  Mass.,  as 
director  of  sales.  Mr.  Harris  has  been  well  known  to  the 
steel  trade  for  the  past  twenty  years  in  both  the  operating 
and  selling  departments. 

Charles  W.  Unbehaun,  formerly  New  York  City  and  gen- 
eral eastern  salesman  for  the  Bailey-Drake  Co.,  Chicago,  111., 
is  now  branch  manager  of  the  Black  &  Decker  Mfg.  Co., 
Baltimore,  Md.,  manufacturer  of  portable  electric  drills, 
"Lectroflater"  electric  air  compressors,  and  electric  valve 
grinders.  Mr.  Unbehaun's  district  will  cover  eastern  New 
York  and  the  state  of  Connecticut. 

J.  T.  Plummer,  who  has  been  connected  with  the  Haynes 
Stellite  Co.,  as  district  manager,  for  the  past  two  and  a  half 
years,  at  Cleveland,  Ohio,  and  at  Kokomo,  Ind.,  has  resigned 
to  open  sales  offices  in  Chicago  for  "Perfect"  pulley  cover- 
ings— a  special  fabric,  manufactured  by  the  Kingsley  Mfg. 
Co.,  of  Indianapolis,  Ind.,  which  is  attached  to  all  kinds  of 
pulleys  by  a  patented  adhesive,  to  eliminate  the  slipping 
of  belts. 

G.  William  Cbispell  has  been  appointed  production  super- 
intendent of  the  Electric  Service  Supplies  Co.,  Philadelphia, 
Pa.  Mr.  Crispell  received  his  early  training  with  the  Gen- 
eral Electric  Co.,  spending  several  years  on  installation  and 
maintenance  work,  and  was  for  several  years  in  charge  of 
the  electrical  manufacturing  of  the  Consolidated  Car  Heat- 
ing Co.  Before  assuming  his  present  position,  he  was  as- 
sistant superintendent  of  the  Westinghouse  Electric  Pro- 
ducts Co.  at  Mansfield,  Ohio. 

W.  H.  Diefendorf,  since  October  20,  1889,  chief  engineer 
for  the  New  Process  Rawhide  Co.  and  its  successor,  the  New 
Process  Gear  Corporation,  and  also  a  director  in  those  cor- 
porations, has  become  vice-president  and  general  manager 
of  the  Weekes-Hoffman  Co.,  Syracuse,  N.  Y.,  which  has  re- 
cently been  organized  to  manufacture  automobile  and  tractor 
gears.  Mr.  Diefendorf  is  an  expert  on  the  manufacture  of 
automobile  and  other  machine  gears  and  brings  to  the  new 
concern  the  benefit  of  his  long  experience. 

Edward  N.  Hay,  who  has  recently  been  discharged,  upon 
his  return  from  overseas,  from  his  commission  of  Captain 
of  Ordnance,  has  joined  the  Robert  T.  Pollock  Co.,  68  Devon- 
shire St.,  Boston,  Mass.  Mr.  Hay  has  made  a  comprehensive 
study  of  the  latest  manufacturing  processes  and  methods  of 
organization  of  some  of  the  best  known  concerns  in  France, 
England,  and  Scotland  during  the  course  of  his  work  on 
tanks  for  the  Ordnance  Department,  and  the  experience  thus 
gained,  in  addition  to  his  previous  training,  especially  fits 
him  for  undertaking  cost,  engineering,  and  production  work. 

Captain  George  Sykes,  who  has  been  in  this  country  nearly 
four  years  attached  to  the  British  War  Mission  in  a  commer- 
cial capacity,  sails  for  Europe  in  May.  He  has  joined  the 
Dutilh-Smith  McMillan  Co.  as  London  manager  of  the  en- 
gineering and  railroad  departments.  For  many  years  prior 
to  the  war,  Captain  Sykes  was  connected  with  electrical 
manufacturers  in  the  sales  and  engineering  departments  of 
power  and  traction  corporations.  He  will  be  glad  to  hear 
from  firms  wishing  to  introduce  high-class  products  in 
Europe— electrical  and  mechanical  specialties  for  use  in 
power  and  traction  corporations,  mining,  aeronautical,  steel, 
automobile,  electrical,  machine  tool,  shipbuilding  and  cement 
industries.  His  New  York  address  is  50  Broad  St.,  and  his 
London  office  is  Central  Bldgs.,  Tortehill  St.,  Westminster. 
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The  open  eye  of  the  open  mind"  needs 
no  glass  to  see  that  the 


u 


PRECISION 

Boring,  Drilling  and  Milling  Machine 


Is  the  nearest  approximation  to  per- 
fection in  the  selection  of  details 
important  in  machine  design. 

These  details  are  given  as  far  as 
possible  in  a  circular  which  we  would 
like  you  to  send  for. 


» 


LUCAS  MACHINE 


NOW  AND 
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mum.  i;n  D,  Tbxpp  who,  before  entering  toe  govern' 
menl  service  during  the  war,  was  presldenl  of  the  Board  of 
Directors  of  the  Weatinghouee  Electric  •*  Mfg.  Co.,  to  wrbich 
tion  be  returned  after  the  signing  of  the  armistice  and 
the  cessation  of  hostilities,  was  recently  decorated  bj  the 
United  states  Oovernmenl  with  the  distinguished  war  ser- 
vice medal,  which  was  awarded  him  tor  his  wort  In  systema- 
tizing   methods    and    practice    In    the    Ordnance    Department, 


resulting  In  a  thorough  cooperation  between  the  industries 

producing  ordnance   material  for  the  Army.     It  was  General 

Tripp  wim  conceived  the  idea  thai  the  production  work  of 
the  Ordnance  Department  should  be  handled  from  different 
points  throughout    the   United   states  Instead   of  from   one 

big  office  in   Washington.     This  sc] e   was  highly  satis- 

tactory,  and  was  one  Of  the  means  of  speedy  and  efficient 
product  ion. 


COMING  EVENTS 


April  7-9 — Joint  convention  of  the  American 
Supply  .v  Machinery  Manufacturer'*  Aaaoclatlon 
una  the  Southern  Supply  *v  Machinery  Dealers' 
itlon,  :ii   Ni'\\   Orleans,   La, 

April  9 — Monthly  nu-i-tiiiK  of  the  Now  England 
Foundrymen's  Association,  «t  Boston,  Mass. 
Secretary,     Fred     B\     StockweU,     205     Broadway, 

l  amhridgeport,     Muss. 

April  14-16 — Annual  convention  of  the  American 
Gear  Manufacturers'  Association,  at  Cleveland, 
Ohio.  Secretary,  K.  i>.  Hamlin,  of  the  Barle 
Cur  A  Machine  Co.,  4705  Stenton  Ave,  Phila- 
delphia, Pa- 
April  21-241 — Convention  of  the  National  Metal 
Trades  Association  at  New  York  City;  Hotel 
Astor,  headquarters.  Secretary,  Homer  D.  Sayre, 
Peoples  Gas   Bldg.,    Chicago,    111. 

AprU  24— Monthly  meeting  of  the  Rochester 
Society  of  Technical  Draftsmen,  in  Rooms  131- 
137  Sibley  Block,  328  Main  St.,  E.,  Rochester, 
N.  Y.  Secretary,  O.  L.  Angevine,  Jr.,  857  Gene- 
see  St.,    Rochester,    N.    Y. 

AprU  24-26 — Sixth  National  Foreign  Trade  Con- 
vention, at  Chicago,  111.  Secretary,  O.  K.  Davis, 
I   Hanover  Square,    New   York   City. 

May  12-13 — Spring  convention  of  the  National 
Machine  Tool  Builders'  Association  at  Atlantic 
City,  N.  J.;  headquarters,  Hotel  Traymore.  Gen- 
eral manager,  Charles  E.  Hildreth,  care  of  Whit- 
comb-Blaisdell  Machine  Tool  Co.,  Worcester, 
Mass. 

June  17-20 — Semi-annual  convention  of  the 
American  Society  of  Mechanical  Engineers,  at 
Detroit,  Mich.  Secretary,  Calvin  W.  Rice,  29 
W.   39th  St.,   New  York  City. 

June  19-21 — Joint  convention  of  the  American 
Drop  Forge  Association  and  the  Drop  Forge  Sup- 
ply Association,  at  Pittsburg,  Pa.,  in  the  Chamber 
of  Commerce  Building.  Secretary,  Arthur  W. 
Peterson,    108   Smithfield   St.,    Pittsburg,    Pa. 

September  29-October  4 — Eighth  annual  congress 
of  the  National  Safety  Council  at  Cleveland,  Ohio. 


SOCIETIES,    SCHOOLS  AND 
COLLEGES 


University  of  Nebraska,  Lincoln,  Neb.  Forty- 
eighth  annual  general  catalogue,  containing  the 
complete  record  for  1917-1918  with  announcements 
for   1918-1919. 

Beloit  College,  Beloit,  Wis.  Seventy-second 
annual  catalogue  for  the  year  1918-1919  contain- 
ing calendar,  courses  of  study,  and  general  in- 
formation concerning   the   college. 

Stevens  Institute  of  Technology,  Hoboken,  N.  J. 
Annual  catalogue  for  1919,  containing  calendar 
for  1919-1920,  courses  of  study,  and  general  in- 
formation   concerning    the    institute. 

Polytechnic  Institute  of  Brooklyn,  85  Livingston 
St.,  Brooklyn,  N.  Y.  Bulletin  for  March  1919 
containing  the  calendar  and  information  concern- 
ing  the  courses  offered  by  the  institute. 


Model     Making.        I!y     ltn.vinond     F.      YateH.       390 
pages,    H%    by    8%    inches.      303    Illustrations. 
PubUshed    by    Norman     \\  .     Henley    Publishing 
Co.,    fl    W      i:,ih    St.,    New   York   City.      Price, 
|8. 
This  book  Is  a  practical  treatise  for  the  amateur 
as    well    as    the    professional    mechanic,    giving    In- 
structions on   the   various   processes   and   operations 
involved   in   model  making,   and   showing  examples 
of     the     actual     construction    of    various    kinds    of 
models.     Including     steam     engines,     speed     boats, 
guns,    locomotives,    and    cranes.      It   also   includes 
hints  on  shop  practice,   lathe  work,   pattern   work, 
electroplating,    soft    and    hard    soldering,    grinding, 
drilling,    etc.     The    chapter   headings  give   a   good 
iirdication  of  the  general  scope  of  the  work:     The 
Model    Engineers'    Work-shop;    Lathes    and    Lathe 
Work;   Drills  and  Drilling;   Soft  and  Hard  Solder- 
ing;  Hardening   and  Tempering  Steel;  The  Use  of 
Abrasives;       Patternmaktug;       Electroplating;       A 
Model  Slide  Crank  Steam   Engine;   A  Model  Twin- 
cylinder     Engine;     A     Single-cylinder     Engine;     A 
Model  Twin-cylinder  Marine   Engine;    Flash  Steam 
Plants;    A    FlaBh    Steam    Plant    for    Large    Model 
Airplanes;   A   Flash   Steam   Plant   for  Small  Model 
Airplanes;    A    Model    Steam    Turbine;    Design    and 
Construction   of   Model    Boilers;    Model    Boiler   Fit- 
tings;   A    Record-breaking    Model    Hydroplane;    A 
Model     Lake     Freighter;     A     Sharpie-type     Model 
*Boat;    A   Model   Submarine   Chaser;    A   Model   Sub- 
marine  with    Radio   Control;    A    Model   Crane;    An 
Electric     Double-drum     Hoist;     a     Model     Gasoline 
Engine;    A    Model    Electric    Locomotive;    A    Model 
Steam   Locomotive;    A   Model    Gyroscope   Railroad; 
A  Model  Caterpiller  Tank;  A  Model  Siege  Gun. 
Steam    Engine    Troubles.      By    H.    Hamkens.      284 
pages,     5    by    7%     inches.      276    illustrations. 
Published    by    Norman    W.    Henley    Publishing 
Co.,   2   W.   45th   St.,    New   York   City.      Price, 
$2.50. 
This    is    a    practical    treatise    intended    for    the 
engineer  of   a   stationary   or   marine   engine   plant, 
dealing   with   methods   of   locating    and   remedying 
trouble   in   a   steam   engine.     The   author   has   had 
considerable    experience    for    a    number    of    years 
with   steam  engines,   both   small  and  large,   as  de- 
signer   and    superintendent    of    erection.       During 
this    experience,    he    has    found    that    the    troubles 
encountered   in    the    operation   of    a    steam    engine 
plant   form    a   large   part   of   the   work    of   an   en- 
gineer.     The    development    and    perfection    of    the 
steam    engine    has    limited    the    number    of   break- 
downs and  serious  repairs,  so  that  the  engines  are 
more   reliable,    but,    on    the   other   hand,    the    con- 
stant improving  and  changing  has  added  so  great 
a   number  of  differently  arranged  parts   that  it  is 
almost    impossible    for    the    practical    man,    whose 
time  is  limited  and   who  has  not   the  opportunity 
to     come     into    personal    contact     with     the     new 
features     that     have     been     introduced,     to     keep 
thoroughly    informed    upon    them    all.      This    book 
is,    therefore,    intended   to   supply   the   information 
that    the    practical    engineer    requires.      The    con- 
tents of  the  book  are  best  illustrated  by  a  review 
of    the    twenty    chapter    headings,    which    are    as 
follows:      Cylinders;    Valves;    Piping    and    Separa- 
tors;   Throttle    and    Emergency    Valves;    Pistons; 
Frames;    Bearings;    Connecting-rods;    Hook    Rods; 
Dashpots;     Governors;     Releasing     Gears;     Wrist- 
plates  and  Valve  Motions;  Rod  Ends  and  Bonnets; 
Oilers;    Receivers;    Foundations;    Erecting;    Valve 
Setting    for    Corliss    Engines;    Operation. 


BOOKS    AND    PAMPHLETS 


Manual  of  Inspection  and  Information  for  Weights 
and    Measures    Officials.      By    F.    S.    Holbrook, 
inspector    of    weights    and    measures,     Bureau 
of   Standards.     246  pages,   4%   by  6%   inches. 
Published    by    the    Department    of    Commerce, 
Washington,   D.   C,   as  Miscellaneous  Publica- 
tion No.   1  of  the  Bureau  of  Standards. 
Tables    and    Other   Data   for   Engineers    and    Busi- 
ness   Men.      Compiled    by    Charles    E.    Ferris. 
230   pages,   2%    by   5%    inches.      Published   by 
the  University  of  Tennessee,   Knoxville,   Tenn. 
Price,    50   cents. 
This    is    the    twenty-second    edition    of    a    well- 
known    manual    for    engineers,    published    by    the 
University  of  Tennessee.     The  object  in  compiling 
the   book   has   been    to   secure    a    medium   whereby 
the     strongest     possible     arguments     in     favor     of 
technical     education    as    a     means    of    developing 
the  resources  of  the  South  may  be  brought  before 
the  minds  of  the   men   who   control   the   affairs  of 
that  part  of  the  country.     In  preparing  the  book, 
the     compiler,     who    is     professor    of     mechanical 
engineering   at    the    University    of   Tennessee,    has 
drawn   freely  on   other   handbooks,    manufacturers' 
catalogues,   and  publications  issued   by  the  profes- 
sors   of    the    university,    and    many   other    sources. 


NEW  CATALOGUES  AND 
CIRCULARS 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 
Record  No.  92,  describing  the  fifty-thousandth  lo- 
comotive constructed  by  this  company. 

Griscom-RusseU  Co.,  90  West  St.,  New  York 
City.  Bulletin  609,  describing  the  Reilly  multi- 
screen feed  water  filter  and  grease  extractor. 

Gisholt  Machine  Co.,  Madison,  Wis.  Circular 
advertising  the  Gisholt  turret  lathe  book,  which 
has   recently   been    brought   out   by    this   company. 

Gwilliam  Co.,  253  W.  58th  St.,  New  York  City. 
Catalogue  giving  dimensions,  weight,  and  other 
specifications  for  ball  and  roller  bearings  of  vari- 
ous   types. 

Independent  Pneumatic  Tool  Co.,  Chicago,  111. 
Circular  30,  descriptive  of  the  "Thor"  line  of 
pneumatic  drills,  hammers,  sand  rammers,  holders- 
on,    and  hoists. 

Walter  A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo. 
Bulletins  260  and  261,  containing  lists  of  new 
and  used  steel  sheet  piling,  rails,  cars  and  trucks, 
bridges,    generator   set,    and   pipe. 

Quigley  Furnace  Specialties  Co.,  Inc.,  26  Cort- 
landt  St.,  New  York  City.  Bulletin  11,  describing 
and  illustrating  the  equipment  employed  in  the 
Quigley  system  for  preparing,  distributing,  and 
burning    powdered    fuels. 


J.  E.   Snyder  Sc  Son,   Worcester,  Mass.   Cat 
Illustrating    and    describing    Snyder    upright    drill 

lug    and    tapping    machine!    made    In    23-,    20 

30-,    80-,    and    46-incb    sizes.      These    machines    are 

made  both  with  stationary  and  with  sliding  heads, 

Morse  Chain  Co.,  Ithaca,  N.  Y.  CatalogUI  L6 
entitled    "A    Chain   of    Evidence,"    treating   of   small 

power  drives  and  containing  a  large  number  of 
Illustrations  showing  Morse  silent  chain  in  uw 
In    various    shops    for    different    classes    of    drl 

Ransome  Concrete  Machinery  Co.,  Dunellen,  N. 
J.  Catalogue  200,  containing  fifty  pages  of  mat 
ter  relating  to  concrete  chutes  and  equipment, 
and  showing  a  wide  variety  of  equipment  and 
applications:  Copies  will  be  sent  free  upon  re- 
quest. 

Air  Reduction  Sales  Co.,  120  Broadway,  New 
York  City.  Folders  of  "Alrco"  welding  and  cut 
ting  apparatus,  acetylene  generators,  welding 
rods,  etc.,  describing  methods  of  building  up 
worn  frogs  and  repairing  damaged  locomotive 
cylinders. 

Rochester  Ball  Bearing  Co.,  Inc.,  205  State  St., 
Rochester,  N.  Y.  Catalogue  12  giving  dimensions 
and  prices  of  the  Rochester  standard  ball  thrust 
bearings.  The  company  Is  also  especially  equip- 
ped to  make  special  thrust  bearings  in  any  mate- 
rial or  size. 

Genesee  Mfg.  Co.,  Rochester,  N.  Y.  Circular 
descriptive  of  the  Genesee  adjustable  hollow-mill, 
made  in  two  types,  for  cutting  brass  and  steel. 
The  tool  can  be  adjusted  to  125  different  sizes, 
and  is  adapted  for  a  cutting  speed  of  12  to  15 
inches  per  minute  on   steel. 

Oliver  Instrument  Co.,  Adrian,  Mich.  Catalogue 
describing  the  Oliver  sawing,  filing,  and  lapping 
machine — a  precision  machine  for  use  in  die- 
making,  instrument-making,  experimental  work, 
and  for  general  manufacturing  purposes,  for  saw- 
ing, filing,  and  lapping  straight  or  irregular  sur- 
faces. 

Oesterlein  Machine  Co.,  Cincinnati,  Ohio.  A 
booklet  entitled  "The  Oesterlein  Story,"  contain- 
ing a  detailed  description  of  the  "Ohio"  plain 
and  universal  milling  machines.  The  booklet  also 
contains  tables  of  specifications  for  the  Nos.  20. 
24,  28,  34,  and  42  plain  and  universal  milling 
machines. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York 
City.  Form  9026  treating  of  Ingersoll-Rand  high- 
speed piston  valve  steam  engine,  class  FP  of  the 
horizontal  center  crank  type;  Form  9120  descrip- 
tive of  the  Leyner  oil  furnace;  and  Form  9123 
illustrating  and  describing  "Imperial"  tie  tamp- 
ing  outfits. 

Swedish  Gage  Co.,  Inc.,  245  W.  55th  St.,  New 
York  City.  Pamphlet  entitled  "The  Story  of 
Johansson  and  His  Mysterious  Gages,"  containing 
a  historical  sketch  of  C.  E.  Johansson,  the  inven- 
tor of  the  Johansson  gages,  and  a  description  of 
the  development  of  the  Johansson  system  of  gag- 
ing, which  is  accurate  to  0.00001  inch. 

Gisholt  Machine  Co.,  Madison,  Wis.  Booklet 
entitled  "The  Missing  Link,"  telling  how  an  ac- 
curate record  of  the  time  actually  spent  in  pro- 
ducing, and  the  loss  of  time  through  breakdowns 
or  other  causes  of  delays  can  be  obtained  by  the 
use  of  the  periodograph.  The  booklet  reproduces 
typical   charts   made   with   this   instrument. 

Hercules  Electric  Steel  Corporation,  137  Lafay- 
ette St.,  New  York  City.  Catalogue  containing 
a  detailed  description  of  the  properties,  manu- 
facture, treatment,  and  uses  of  "Urite"  high- 
speed steel.  The  booklet  includes  reports  of  tests 
made  with  "Urite"  high-speed  steel  tools  on 
various  materials,  with  different  speeds  and  feeds. 

Erie  Foundry  Co.,  Erie,  Pa.  Catalogue  P  of 
Erie  steam  forging  hammers,  steam  drop-ham- 
mers, trimming  presses,  and  sheet  galvanizing 
and  shearing  machinery,  giving  dimensions,  capac- 
ity, and  other  specifications.  The  book  also  con- 
tains instructions  for  erecting,  operating  and  ad- 
justing Erie  single-  and  double-frame  steam  ham- 
mers,  and  steam   drop-hammers. 

Smalley-General  Co.,  Inc.,  Bay  City.  Mich. 
Folder  illustrating  and  describing  the  Smalley- 
General  No.  2  universal  and  chucking  hollow- 
spindle  thread  miller,  which  has  a  capacity  for 
9  inches  outside  diameter  and  13  inches  Inside 
diameter  threads  with  a  2-inch  diameter  hob, 
and  will  mill  either  internal  or  external,  right- 
or  left-hand,    straight  or  tapered  threads. 

Hyatt  Roller  Bearing  Co.,  Metropolitan  Tower. 
New  York  City.  Engineering  bulletin  420.  giving 
complete  designs  for  the  application  of  Hyatt 
roller  bearings  to  machine  tools  of  all  kinds  at 
the*  various  bearing  points  on  the  machines.  The 
bulletin  also  contains  a  complete  load  and  speed 
table  which  gives  the  safe  load  of  Hyatt  roller 
bearings  for  all  dimensions  and  all  classes  of 
machine   tools. 
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DRILLS  

TAPS  and  DIES 
MACHINISTS  TOOLS 
BOLTS  and  SCREWS 
FACTORY  SUPPLIES 
Etc.,  Etc 


In  this  period  of  reconstruction  it  is  more  important  than 
ever  to  keep  up  the  stock  in  your  store-room — have  the 
gaps  filled  in  and  levelled  off — to  be  prepared  to  better 
meet  the  new  conditions  as  they  develop  and  the  com- 
petition which  is  sure  to  come. 

We  are  ready  for  you  with  a  large  and  assorted  line  of 

General  Hardware,  Tools  and  Factory  Supplies 

and  solicit  an  opportunity  to  figure  on  your  require- 
ments. 


HAMMACHER,  SCHLEMMER  ®  CO. 

HARDWARE,  TOOLS  AND  FACTORY  SUPPLIES 
NEW  YORK,  SINCE  1848  4th  Avenue  and  13th  Street 
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Newton     Mucliino     Tool     Works,     In,-.,     28rd     and 

Vln«  Bta.,  Philadelphia,  Pa,  Catalogue  i:>.\  >>r 
Newton  ^loi  i i n«  machlnei  and  upright  generating 
planei  p  igea,  printed  In  color, 

cold    «nv    cuttlng-ofl    maoh i,    locomotive    link 

grinding    machlnei,    borlaonUl    milling    machinal, 
vertical    milling    machlnei,    rotarj    planei 
teat   milling  machlnea,   and  duplex  Locomotive  rod 
borin     ma<  - 

Una  Co.,  Waynesboro,  Pa,  catalogue 
'-'■•■  Uluatrating  and  describing  In  detail  Landis 
•tationarj  pipe  dle-heada,  pipe  threading  and  cui 
ting  machlnea,  rotary  pipe  and  nipple  threading 
die  heada,  pipe  and  nipple  threading  machlnea, 
and  the  Landli  chaaer  grinder,  Specifications  ara 
given  tor  the  varioni  ilaea  of  machlnea,  ai  trail 
aa  tables  of  clearancei  for  the  dle-heada,  Ooplea 
of  iins  catalogue  win  be  aenl   upon  request 

Whitman  &  Barnes  MiK.  Co.,  Akron,  Ohio. 
Catalogue  91,  covering  all  the  producta  of  iiiis 
company  In  the  machlniata'  supply  line,  Includ- 
ing carbon  and  high  speed  steel  twist  drills  and 
reamers,  screw  and  drop-forged  wrenches,  spring 
.otters  and  keys.  The  book  is  provided  with  a 
thumb-index  which  makes  it  convenient  to  refer 
to  any  particular  section.  One  section  contains 
tables  giving  Information'  of  general  interest  to 
users    of    these    tools. 

James  Archdale  &  Co.,  Ltd.,  Ledsam  St.,  Birm- 
ingham, England.  Catalogue  of  high-speed  drill- 
ing machines  of  the  radial  and  vertical  types, 
giving  full  dimensions  of  the  various  sizes  and 
information  concerning  the  construction,  acces- 
sories, etc.  Catalogue  of  high-speed  vertical  and 
horizontal  milling  machines,  made  in  sizes  up  to 
30  inches  traverse  of  table.  The  catalogue  il- 
lustrates the  different  types,  and  gives  specifica- 
tions for  each,  as  well  as  for  the  accessories  and 
cutters  used   with   this   line  of  machines. 

Federal  Machine  &  Welder  Co.,  Dana  Avenue, 
Warren,  Ohio.  Bulletin  31,  illustrating  and  de- 
scribing electric  butt-welding  machines;  bulletin 
32,  describing  the  "Junior"  type  spot- welding 
machines;  and  bulletin  33,  describing  the  "Uni- 
versal" spot-welding  machines.  The  last-named 
machines  are  equipped  with  "Universal"  welding 
points  which  can  be  placed  vertically,  extending 
straight  forward,  swiveled  sideways,  or  held  at 
an  angle  of  30  degrees  so  as  to  permit  welding 
under  a   projecting   ledge  or   overhanging   part. 

Precision  Castings  Co.,  Inc.,  Syracuse,  N.  Y. 
Handbook  on  die-castings,  giving  complete  in- 
formation concerning  dies  and  casting  processes, 
metals,  methods  of  fabrication,  finishing,  etc. 
The  book  also  contains  tables  giving  data  of  use 
in  connection  with  die-casting  processes.  Among 
the  subjects  treated  are  the  following:  Advantages 
of  using  die-castings;  metals;  dies,  die  design 
and  construction;  die-casting  design;  accuracy; 
inserts;  die-casting  processes;  machining  die- 
castings;  electroplating  die-castings;  soldering 
die-castings,  etc. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burg, Pa.  Complete  catalogue  made  up  of  1264 
pages  in  which  all  the  electrical  supplies  of  the 
Westinghouse  company  are  listed.  Although  the 
book  is  called  a  catalogue,  it  contains  a  great 
deal  of  information  of  a  technical  and  engineering 
nature,  and  practical  suggestions  for  the  use  of 
many  kinds  of  electrical  apparatus  and  for  the 
transmission  and  utilization  of  electrical  power 
are  given.  It  is  planned  to  issue  this  catalogue 
annually.  The  value  of  the  catalogue  is  considera- 
bly enhanced  by  a  complete  cross-index,  which 
makes  it  possible  to  locate  readily  any  devices  or 
machines  required,  and  also  by  a  table  of  "Ap- 
proximate Cost  Multipliers,"  which  facilitates 
the  calculation  of  the  approximate  cost  of  all 
supplies   listed. 

Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 
Catalogue  entitled  "Universal  Wood  Milling  Ma- 
chine," describing  the  Oliver  No.  102  universal 
wood  milling  machine,  especially  designed  for 
the  pattern  shop  of  large  engineering  plants, 
railroads,  shipyards,  arsenals,  and  all  manufac- 
turers using  wood  and  metal.  It  is  claimed  that 
this  machine  is  to  the  patternmaker  and  his 
department,  what  the  universal  milling  machine, 
shaper,  and  drilling  machine  is  to  the  metal 
worker  and  the  machine  shop.  Both  wood  and 
soft  metal  patterns  can  be  worked  out  on  this 
machine.  The  book  gives  complete  information 
concerning  the  construction  and  operation,  and 
contains  many  illustrations  of  the  machine  en- 
gaged in  various  classes  of  work,  as  well  as  il- 
lustrations  of   patterns    cut   on    this    machine. 
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TRADE  NOTES 


Hess  Steel  Corporation,  Baltimore,  Md.,  has 
established  a  branch  office  in  the  Kresge  Build- 
ing, Detroit,  Mich.  George  B.  Norcross,  who  is 
now  representing  the  Hess  Steel  Corporation  in 
that  district,   will  be  in  charge. 

Universal  Equalizer  Co.,  Cincinnati,  Ohio,  has 
removed  from  its  old  factory  at  818  Broadway  to 
new  quarters  at  132  Opera  Place,  where  the  com- 
pany will  have  sufficient  space  to  take  care  of  its 
steadily  increasing   business. 

Standard  Electric  Tool  Co.,  Cincinnati,  Ohio,  is 
now  occupying  its  new  factory  at  York  St.  and 
Western  Ave.,  where  the  company  will  have  a 
modern  plant  which  will  make  it  possible  to 
increase  the  present  production  from  50  to  75  per 
cent. 


Van    tformU    Machine    Tool   Co.,    Waltliain    Ave., 

Springfield,    Mass.,    baa  opened   an   offlca  and   6e> 

itlon    t ii    Detroit,     tiiIh   Dew   depart 

""■||1  of  the  Van  Norman  business  is  in  charge  of 
0.  m.  Tripp,    The  office  is  located  on  the  ground 

BOOT    lit    71    Bruab    St..    Detroit,    Mich. 

Advance     Machine     Co.,     o'.i||,     S|       a||(,     ,.„„,,,,„„ 

••▼••i  I  ••  Ingeles,  Oal.,  manufacturer  of  caat- 
Iron  Dttlnga  ami  "Advance"  pipe  machlnea,  has 
changed  its  name  to  Los  Angeles  Valve  ft  Fit- 
tings Co.,  and  all  future  IminIiiohh  will  be  Con- 
ducted   under     the    new    name. 

Moltrup    Stool   Products    Co.,    lioavor    Falls,    Pa., 

manufacturer    of    cold  drawn    b l    shafting    and 

screw  steel,  Bnlshed  machine  keys,  finished  steed 
plates,  ami  oiher  steel  specialties,  lias  opened  an 

eastern  branch  office  in  the  Woolworlh  Building, 
New  York  (il.v.  The  olliee  is  in  charge  of  J.  J. 
Callahan. 

Bridgoford  Machine  Tool  Works,  and  Botts  Ma- 
chino  Co.,  Rochester,  N.  Y.,  have  established 
branch  Offices  at  New  York  City  and  Chicago. 
The  New  York  office  is  located  at  50  Church  St., 
with  F.  C.  Severin  In  charge,  and  the  Chicago 
office  at  549  Washington  Blvd.,  with  A.  W.  Van 
Buren  in  charge. 

Morse  Chain  Co.,  Ithaca,  N.  Y.,  announces  that 
the  Kansas  City  offices  of  the  western  represen 
tative  of  the  company — the  Morse  Engineering 
Co.,  St.  Louis,  Mo. — have  been  removed  from  the 
old  quarters  in  the  R.  A.  Long  Bldg.,  to  Suite 
211-212,  Finance  Bldg.  W.  V.  Warner  Is  district 
manager  in   charge  of   the   office. 

Pangborn  Corporation,  Hagerstown,  Md.,  has 
prepared  a  series  of  lantern  slides,  Illustrating 
various  types  of  sand-blast  equipment,  their  ap- 
plication, and  results  obtained.  The  first  of  the 
series,  which  deals  with  sand  blast  as  applied  to 
general  foundry  work,  will  be  exhibited  at  a 
meeting  of  the  Newark  Foundrymen's  Association, 
April  2. 

Walcott  Lathe  Co.,  of  Jackson,  Mich.,  has 
opened  a  large  store  at  254  E.  Jefferson  St., 
Detroit,  Mich.,  where  a  stock  of  all  sizes  of 
Walcott  lathes,  Jackson  shapers,  and  Jackson 
die-sinking  machines  will  be  carried.  The  Detroit 
store  is  under  the  management  of  L.  E.  Sliger 
who  has  been  connected  with  the  Walcott  Lathe 
Co.  for  some  time. 

Aborn  Steel  Co.,  26  Clarke  St.,  New  York  City, 
has  opened  an  office  and  warehouse  in  Boston, 
Mass.  A  complete  stock  of  all  high-grade  steels 
will  be  carried  in  Boston  for  the  convenience  of 
the  New  England  customers.  This  branch  will 
be  in  charge  of  R.  H.  Smith  as  district  manager. 
Mr.  Smith  was  formerly  with  the  Colonial  Steel 
Co.   and   the   Brown   Wales   Co. 

Frank  D.  Chase,  Inc.,  industrial  engineers,  have 
moved  from  the  Peoples  Gas  Building,  Chicago, 
111.,  and  now  occupy  an  entire  building  at  645  N. 
Michigan  Ave.,  corner  of  Erie  St.  This  change 
was  made  necessary  by  the  continued  growth  of 
the  business,  and  the  company  expects  to  be  in 
a  better  position  than  ever  to  design,  build,  and 
equip   industrial   plants   quickly  and   efficiently. 

American  Metal  Products  Co.,  Milwaukee,  Wis., 
manufacturer  of  aluminum-bronze  bearing  metal 
and  special  acid-resisting  bronze,  has  appointed 
the  following  district  sales  managers:  J.  S.  Mor- 
rison, Oliver  Bldg.,  Pittsburg,  Pa.;  Fred  J. 
Michels,  Cleveland,  Ohio;  G.  B.  Perlstein,  Chi- 
cago, 111.;  Charles  Kenyon,  Penobscot  Bldg., 
Detroit,  Mich.;  J.  Kronman,  29  Broadway,  New 
York  City. 

New  Standard  Hardware  Works,  Inc.,  Mount 
Joy,  Pa.,  manufacturers  of  the  New  Standard 
unit  system  and  process  for  the  hot-tinning  and 
retinning  of  all  kinds  of  metals,  have  closed  a 
contract  for  a  No.  2  unit,  which  will  be  installed 
at  the  Sturges  &  Burns  Mfg.  Co.'s  plant  at  Chi- 
cago, 111.  During  the  past  two  months  plants 
were  installed  and  completed  at  the  works  of 
the  Buhl  Stamping  Co.,  Detroit,  Mich.,  and  the 
National  Enameling  &  Stamping  Co.,  Milwaukee, 
Wis. 

Baldwin  Engineering  Sales  Co.,  Room  915,  Mun- 
sey  Bldg.,  Baltimore,  Md.,  has  opened  an  office 
as  manufacturer's  agent  for  the  Reliance  Steel 
Casting  Co.  of  -  Pittsburg,  Pa.,  and  the  National 
Forge  &  Tool  Co.  of  Erie,  Pa.  The  territory 
covered  by  the  company  includes  the  states  of 
Maryland,  Delaware,  the  District  of  Columbia, 
Virginia,  and  Pennsylvania  north  to  Philadelphia 
and  west  to  Harrisburg.  Quotations  on  the  re- 
quirements of  the  trade  in  these  districts  are 
solicited. 

Onondaga  Steel  Co.,  Syracuse,  N.  Y.,  announces, 
as  a  matter  of  general  interest,  that  a  shipment  of 
high-speed  steel  scrap  is  on  its  way  from  Japan 
to  Syracuse  to  be  converted  into  high-speed  steel 
by  the  company.  This  is  the  first  shipment  of 
high-speed  steel  scrap  from  abroad  to  be  sent  to 
the  company,  an  exporting  house  at  Tokio,  Japan, 
having  sent  this  consignment  of  scrap  to  this 
country  as  a  trial  order.  When  the  steel  goes 
back  to  Japan,  it  will  be  in  the  shape  of  bars  of 
high-speed    steel. 

Wellman-Seaver-  Morgan  Co.,  Cleveland,  Ohio, 
at  the  annual  meeting  of  the  board  of  directors, 
elected  the  following  officers  for  the  ensuing 
year:  Edwin  S.  Church,  president  and  general 
manager;  S.  H,  Pitkin,  vice-president;  George 
W.  Burrell,  second  vice-president;  and  W.  H. 
Cowell,     secretary     and     treasurer.      Mr.     Burrell, 


'"• "    '"    tha   continuous   employ  0f  the 
company    for   twenty-one   yeara,    will   have  entire 

charge  ol   the  company's  works  both  at  Cleveland 

and    at    Akron. 

Onondaga  Stool  Co.,  Inc.,  Syracuse.  N.  Y.,  an- 
nounces the  ion,, Winn  additions  to  its  isourd  of 
Directors;   Morton   i>.    Whltford,    treasurer  of  the 

Seine!  Bolvay    IV,    and    „    .lire,  lor   of    the   Syracuse 
rust    Co..     ami    Charles    II.     Canlleld.    general    au- 
ditor of   the   Onondaga   Bteel   Oo.     Ike   company 
is   punning   to   remove   its   offices   and   remaining 
and   melting  equipment    this  Hpring  from 

the  Original  plant  in  Syraeuse  lo  its  new  plant 
at  BaStWOOd,  B  short  distance  outside  of  Syra- 
euse. plans  have  beer,  made  for  the  construc- 
tion of  a  lar^e  temporary  olliee  building  and  also 
for  u  addition  to  the  main  factory  building 
which    will    house    a    blacksmith    shop   und    a   smnli 

hammer  shop. 

International  Oxygen  Co.,  Newark,  N  J  has 
opened  offices  In  the  First  National  Bank  Bldg 
Pittsburg.  Pa.,  in  charge  of  E.  A.  Cornwall' 
Philip  Wesley,  formerly  Pittsburg  representative 
of  the  company,  has  been  placed  in  charge  of  the 
Chicago  sales  office  .  in  the  Railway  Exchange 
Building,  Chicago.  The  British  branch  of  the 
International  Oxygen  Co.,  known  as  the  Integral 
Oxygen  Co.,  Ltd.,  has  begun  the  manufacture  of 
I.  O.  C.  electrolytic  cells  and  other  products  for 
the  British  market.  E.  L.  W.  Byrne  is  the  gen- 
eral manager  in  charge,  with  offices  at  88  Victoria 
St.,   London,    S.    W.,    England. 

Conradson  Machine  Tool  Co.,  Green  Bay,  Wis 
manufacturer  of  the  Ryerson-Conradson  line  of 
machines,  has  awarded  contracts  for  the  con- 
struction of  an  erecting  shop,  64  by  224  feet 
and  a  machine  shop,  128  by  192  feet,  of  sawtooth 
roof  construction.  All  the  machine  tools  installed 
will  have  individual  motor  drive.  A  power  plant 
40  by  50  feet,  fitted  with  direct-connected  units' 
and  a  forging  and  heat-treating  plant  will  also  be 
constructed.  The  new  factory  will  be  used  prin- 
cipally for  the  manufacture  of  lathes,  turret 
lathes,  and  multiple-spindle  automatic  lathes,  and 
will    be    ready    for    operation    about    July    1. 

Hudson  Motor  Specialties  Co.,  1932  Arch  St., 
Philadelphia,  Pa.,  announces  that  the  steadily  in"l 
creasing  volume  of  business  has  made  necessary  a 
number  of  changes  in  its  force.  Raymond  Hawley 
will  continue  as  treasurer  and  executive  manager, 
but  his  duties  in  connection  with  sales  and  ad- 
vertising will  be  handled  in  the  future  by  J.  H. 
Malone,  vice-president.  Mr.  Hawley  will  thus  be 
able  to  devote  a  larger  portion  of  his  time  to  the 
upbuilding  of  the  Precision  &  Thread  Grinder 
Mfg.  Co.,  and  the  Hudson  Motor  Axle  Co.  Ernest 
Georg  has  been  appointed  assistant  secretary  and 
assistant  treasurer,  and  B.  Reyes  Noyola,  cashier. 
Hart  Roller  Bearing  Co.,  510  Main  St.,  East 
Orange,  N.  J.,  has  recently  increased  its  capital 
stock  to  half  a  million  dollars.  A.  C.  Gaabeek  is 
president  of  the  concern.  A.  H.  Williams,  for- 
merly works  manager  of  the  American  Shell  Co., 
Paterson,  N.  J.,  has  recently  been  appointed 
works  manager,  and  A.  W.  Kolbert,  formerly  of 
the  American  Shell  Co.,  Paterson,  N.  J.,  takes 
up  his  duties  as  secretary  and  sales  manager 
beginning  April  1.  A  new  factory  of  brick  con- 
struction is  being  built  for  the  future  home  of 
this  concern  at  50  Main  St.,  Orange,  N.  J.  The 
new  factory  has  a  total  floor  space  of  20,250 
square  feet,  exclusive  of  the  forge  shop,  heat- 
treating  plant  and  office.  The  new  factory  will 
be   ready   for  occupancy   about  June   1. 

Weekes-Hoffman  Co.,  122  Dickerson  St.,  Syra- 
cuse, N.  Y.,  has  completed  plans  to  enter  the 
gear  manufacturing  industry,  and  expects  soon 
to  be  turning  out  automobile  and  tractor  gears  and 
parts  in  quantity.  Contracts  have  been  signed  for  a 
substantial  production  of  automobile  gears  that 
will  take  several  months  to  execute.  This  com- 
pany has  been  engaged  in  government  work  ex- 
clusively since  last  April,  manufacturing  shell- 
lifting  plugs  and  adapters.  The  transition  of 
the  factory  to  the  new  line  of  manufacture  is  in 
progress  and  the  machinery  ordered  will  be  In- 
stalled as  rapidly  as  possible.  The  expansion  of 
the  business  will  make  necessary  an  increase  in 
the  capital  stock  from  $200,000  to  $500,000.  The 
officers  of  the  concern  are  John  M.  Weekes, 
president;  W.  H.  Diefendorf,  vice-president  and 
general  manager;  and  Adon  J.  Hoffman,  secretary 
and   treasurer. 

Meachem  Gear  Corporation,  Syracuse,  N.  Y., 
has  been  incorporated  for  the  purpose  of  taking 
over  from  the  New  Process  Gear  Corporation  the 
manufacture  of  rawhide  pinions  and  the  general 
manufacture  of  gears  of  various  kinds.  The  com- 
pany is  incorporated  for  $300,000  and  has  pur- 
chased a  three-story  building  at  411-415  Canal 
St.,  Syracuse,  N.  Y.,  which  will  be  devoted  en- 
tirely to  the  manufacture  of  gears.  The  officers 
of  the  new  company  are  T.  G.  Meachem,  pres- 
ident; T.  W.  Meachem,  vice-president;  and  J.  F. 
S.  Meachem,  treasurer,  these  being  the  same  men 
who  owned  the  New  Process  Gear  Corporation  and 
the  New  Process  Rawhide  Co.  for  a  period  of 
thirty  years  previous  to  its  recent  sale  to  John  N. 
Willys.  They  have  associated  with  them  George 
W.  Wood,  who  will  be  secretary  of  the  new  com- 
pany and  superintendent  of  the  plant.  H.  W. 
Kiddle,  who  will  be  assistant  superintendent,  has 
had  charge  of  the  manufacture  of  rawhide  pinions 
for  many  years  with  the  New  Process  Gear  Cor- 
poration. In  addition  to  rawhide  gears,  the  com- 
pany will  manufacture  a  full  line  of  cut  metal 
gears  of  all  kinds. 
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First  of  Two  Articles  Descriptive  of  the  Manufacturing  Equipment  of  the  New  Westinghouse  Plant  at 

South  Philadelphia,  Pa.,  and  Some  of  the  Machining  Operations  Involved 

in  the  Making  of  the  Westinghouse  Marine  System 


N  an  article  entitled  "Westinghouse  Marine  En- 
gineering Works,"  which  was  published  in  the 
February  number  of  Machinery,  information 
was  given  concerning  the  factors  that  led  to 
the  establishment  of  the  new  Westinghouse 
plant  at  South  Philadelphia.     This  article  also  discussed  the 


excellent  manufacturing  facilities  which  have  been  provided 
for  building  marine  turbines,  reduction  gears,  and  the  va- 
rious auxiliary  equipments  which  are  designated  by  the  gen- 
eral name  of  "West- 
inghouse marine  sys- 
tem." It  is  the  pur- 
pose of  the  present 
article  to  carry  the 
treatment  of  this 
subject  to  its  logical 
conclusion  by  de- 
scribing in  detail 
some  of  the  more  in- 
teresting manufac- 
turing operations 
which  are  involved 
in  forging,  machin- 
ing, assembling,  and 
testing  various  parts 
of  this  equipment. 

Work  of  the  Forge 
Shop 

In  order  to  obtain 
maximum  efficiency 
in    the   operation    of  Fig.  1. 


steam  turbines,  it  is  necessary  to  employ  high  rotative 
speeds.  This  fact  makes  it  necessary  to  provide  reduction 
gearing  between  the  spindle  of  a  marine  turbine  and  the 
propeller  shaft  of  the  ship  in  which -the  turbine  is  installed, 
as  the  maximum  efficiency  of  a  ship's  propeller  is  obtained 
only  at  comparatively  slow  rotative  speeds.  In  view  of  the 
tremendous  amount  of  power  transmitted,  it  is  evident  that 
the  reduction  mechanism  must  be  of  unusual  design  and 
exceptional  strength  to  safely  transmit  the  required  power. 

In  order  to  safely 
carry  the  heavy 
stresses  to  which 
they  are  subjected, 
the  shafts  on  which 
the  reduction  gears 
are  mounted  must  be 
machined  from  steel 
forgings.  A  well 
equipped  forge  shop 
is  maintained  for  do- 
ing this  work,  and  it 
will  be  of  Interest  to 
give  a  brief  account 
of  the  method  of  pro- 
cedure in  making  the 
heavy  forgings  for 
these  shafts.  For 
handling  such  work. 
the  shop  is  equipped 
with  a  1000-ton  hy- 
draulic forging  press, 

Drilling  Center  Hole  in  End  of  Lineshaft  Forging  preparatory  to  machining  ;'s    well    as    with     va- 
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rlous    sizes    of    ban 

for  ii  ;i  n  ii  i  i  n  t 
lighter  work  The  ma 
terial  used  coin.' .  to 
the  shop  in  the  form 
of  chilled  oael  a  tee! 
ingots,    and    the    Br8l 

Btep  is  to  take  a  sain 

iiif  of  the  ateel  which 

is  sent   to  the  labora- 

tor)      for     analysis     to 

make  aure  thai  ao  er- 
ror  has  been  made  In 

shipping  the  pro  per 
m  a  t  e  r  1  a  1  from  the 
steel  plant.  In  order 
to  give  an  idea  of  the 
magnitude  of  the  work 
which  is  handled,  men- 
tion is  made  of  the 
f  a  c  t  that  the  ingots 
from  which  propeller 
shafts  are  forged  are 
29  inches  in  diameter 
by  12  to  14  feet  in 
length,  and  weigh  from 
30,000  to  38,000  pounds. 
Evidently,  it  is  no  or- 
dinary problem  to 
raise  the  temperature  of  pieces  of  steel  of  this  size  to  a  forg- 
ing heat.  Great  care  must  be  taken  to  conduct  the  heating 
in  a  way  which  will  avoid  burning  the  steel  or  introducing 
unnecessary  strains.  The  first  step  is  to  preheat  the  ingots 
in  an  annealing  furnace. 

Method  of  Transferring-  Ing-ots  from  Annealing-  Furnace 
to  Forging-  Furnace 

In  transferring  the  ingots  from  the  annealing  furnaces  to 
the  forging  furnaces,  an  interesting  method  is  employed. 
The  traveling  cranes  are  equipped  with  what  are  known  as 
chain  "turning  devices"  which  will  be  described  in  a  later 
paragraph.  The  chain  sling  with  which  each  turning  de- 
vice is  provided  is  only  1  inch  in  width,  and  in  transfer- 
ring the  heated  steel  ingots  from  the  annealing  furnaces  to 
the  forging  furnaces,  the  work  is  simply  balanced  on  these 


Fig.   2.     Forging  a  Large   Shaft  under  the   1000-ton  Hydraulic  Press.     Attention   is   called 
to  the  Special  Equipment  on  the  Crane  Hoist  for  supporting  and  turning  Heavy  Work 


Blinga  and  carried 
through   the  shop.      It 

will    perhaps    sc m    re 

markable  to  Wio.se  who 
li  a  v  e  not  seen  this 
method  employed  that 

it  is  possible  to  b  a  1 
a  n  c  e  a  80,000  pound 
ingot,  wiih  sufficient 
accuracy  to  enable  It 
to  be  carried  in  this 
way.  In  connection 
with  the  work  of  the 
forging  department,  ii 
is  important  to  note 
that  all  forgings  are 
produced  at  a  single 
heat,  without  requir- 
ing the  work  to  be  put 
back  into  the  furnace 
for  reheating.  For- 
merly two  heats  were 
required  in  handling 
much  of  the  work  in 
this  shop,  and  the 
elimination  of  the 
necessity  of  reheating 
was  naturally  the 
means  'of  greatly  in- 
creasing the  speed  at  which  the  work  could  be  handled,  thus 
making  a  corresponding  reduction  in  manufacturing  costs. 

Type  of  Furnaces  Used  in  the  Forg-e  Shop 

Both  the  annealing  and  forging  furnaces  used  in  the  shop 
are  of  the  reversible,  regenerative  type  in  which  the  producer 
gas  and  air  enter  the  combustion  chamber  through  a  checker- 
work  made  of  firebrick  which  is  maintained  at  a  red  heat. 
In  this  way  the  gas  and  air  are  preheated  and  enable  a 
higher  temperature  to  be  attained  in  the  furnace  than  would 
otherwise  be  the  case.  The  hot  products  of  combustion  pass 
out  from  the  furnace  through  a  similar  checkerwork  at  the 
opposite  side,  and  provide  for  heating  this  firebrick  passage- 
way to  a  red  heat.  Mention  has  already  been  made  of  the 
reversible  feature  of  the  furnaces,  which  means  that  after 


Fig.  3.     General  View  of  a  Battery  of  Single-purpose  Lathes  in  Machine   Shop  No.    1,   which  are  used  for  turning  Propeller  Shafts 
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Fig.   4.      Special   Horizontal   Boring   Machine    for  boring   Hole   through   Second   Reduction   Pinion-shaft 


operating  for  a  period  of  eight  minutes  the  direction  of  flow 
of  the  gas  and  air  entering  the  furnace,  and  of  the  products 
of  combustion,  is  reversed  so  that  the  gas  and  air  then  enter 
through  the  checkerwork  which  has  just  been  heated.  By 
this  reversing  process,  a  substantial  improvement  is  effected 
in  the  efficiency  of  operation.  In  heating  work  in  these  an- 
nealing furnaces,  the  steel  ingots  are  placed  on  cars,  the  tops 


Fig.  5.     Air-operated  Equipment  for  reaming  Holes  in  Lineshaft  Flanges 

of  which  are  covered  with  firebrick.  These  cars  run  on  tracks 
which  enter  the  furnace,  and  after  they  have  been  moved 
into  place  the  furnace  is  sealed,  so  that  the  space  between  the 
top  of  the  car  and  the  side  walls  of  the  furnace,  and  also  the 
space  at  the  front  of  the  furnace,  is  carefully  closed  up  with 
brick  and  fireclay.  This  gives  the  twofold  advantage  of  re- 
taining heat  in  the  furnace  and  preventing  oxidation  of  the 
steel  for  the  extended  period  during  which  it  is  maintained 
at  a  high  temperature. 

There  are  a  number  of  different  types  of  heavy  forgings 
which  this  shop  is  called  upon  to  produce,  and  in  the  execu- 
tion of  this  work  the  method  of  procedure  naturally  varies 
according  to  the  steel  ingots  that  have  to  be  handled  and 
the  nature  of  the  forgings  which  are  produced  from  them. 
Sometimes  only  a  single  forging  is  produced  from  an  ingot, 
while  in  other  cases  it  may  be  feasible  to  obtain  three  or 
more  forgings.  A  little  thought  will,  of  course,  make  it  ap- 
parent that  in  reaching  a  conclusion  as  to  the  number  of 
forgings  that  can  be  obtained  from  a  single  ingot,  it  is 
merely  a  question  of  calculating  the  volume  of  steel  in  the 
ingot  and   the   volume  of  metal   contained   in  each   finished 


forging.  With  these  data  at  hand  the  foreman  of  the  shop 
endeavors  always  to  use  ingots  which  will  produce  the  re- 
quired forgings  and  leave  as  nearly  a  negligible  amount  of 
waste  as  possible. 

In  Fig.  2  is  shown  the  work  of  making  a  large  forging 
under  the  1000-ton  hydraulic  press.  This  press  is  served  by 
a  30-ton  crane,  equipped  with  a  turning  device  which  con- 
sists merely  of  a  flat  sprocket  chain  sling  by  which  the  forg- 
ing is  supported.  The  sling  runs  over  sprocket  wheels  which 
are  motor-driven  to  provide  for  rotating  the  forging  to  bring 
any  desired  surfaces  between  the  ram  and  anvil  of  the  press. 

Machining  Gear-shafts,  Pinion-shafts.  Lineshafts  and  Tailshafts 

After  forgings  have  been  made  for  the  various  shafts 
which  are  required  for  the  Westinghouse  marine  system, 
they  are  sent  to  the  machine  shop  where  the  remainder  of 
the  work  is  done.  The  first  step  is  to  cut  off  the  crop  end 
and  to  reduce  the  forging  to  the  required  length,  a  cold  saw 
being  employed  for  this  purpose.  The  forgings  are  then 
taken  to  a  boring  mill,  as  shown  in  Fig.  1,  on  which  center 
holes  are  drilled  ready  to  set  the  forgings  up  between  centers 
on    a   lathe   on    which    the    rough-turning    operation    is    per- 


Fig.   6. 


Special  Heating  Furnace  in  which  Brass  Sleeves  axe  heated 
preparatory   to  shrinking  onto   Tailshafts 
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Fig.   7. 

formed, 
is  set  up 


hollow  boring-bar  Is  employed  through  which 

B  COpdOUa  flow  of  cutting  BOlUtlon  Ifl  delivered 
by  a  motor-driven  lubriciuit  pump  provided 
on  the  machine 

Shrinking  BraaH  Sleeve  onto  Tailnhaft 

a.s  the  name  implies,  the  taiishaft  is  the 
seei  ii,n  of  the  lineshaft  which  projects  through 

the  stem  of  the  ship  and  which  has  the  pro- 
peller mounted  on  its  outer  end.  To  provide 
a  smooth  running  bearing  for  the  taiishaft, 
and  also  to  protect  it  from  the  corrosive  ac- 
tion of  the  salt  water,  it  is  the  practice  of 
the  Westinghouse  Electric  &  Mfg.  Co.  to  shrink 
a  brass  sleeve  over  the  steel  shaft.  The  sleeves 
used  for  this  purpose  are  shipped  to  the  plant 
with  the  inside  finished,  so  that  they  are  ready 
to  be  assembled  onto  the  taiishaft  which  has 
already  been  finish-turned.  After  the  sleeve 
has  been  heated  in  the  furnace  illustrated  in 
Fig.  6,  the  taiishaft  onto  which  it  is  to  be 
shrunk  is  picked  up  by  an  electric  crane  in 
such  a  way  that  the  tail  end  of  the  shaft  hangs 

Boring  Steel  Rim  of  Reduction   Gear  in   which  the   Teeth   are   afterward  hobbed  vertically    downward,    as    Shown,    and    is   placed 

After  this  operation  has  been  completed,  the  work      inside  the  sleeve.     The  taiishaft  and  its  brass  bushing  are 

then  taken  to  a  lathe,  on  which  the  shaft  is  set  up  between 


on  another  lathe,  and  a  steadyrest  bearing  turned. 


Fig.   8.     Battery  of   Special   Gear-hobbing   Machines  designed   and   built  by  the   Westinghouse   Electric  &  Mfg.   Co.   for  generating 

the  Teeth  of  Spiral  Reduction  Gears  for  Marine  Turbines 


In  Fig.  3  will  be  seen  a  battery  of  single-purpose  lathes 
used  for  turning  the  propeller  shafts. 

The  finish-turning  operations  then  follow,  and  when  these 
have  been  completed,  the  next  step  is  to  lay  off  the  shaft 
keyways,  which  is  done  with  the  work  set  up  on  a  surface 
plate.  After  the  keyseating  has  been  done,  it  is  still  neces- 
sary in  the  case  of  lineshafts  and  tailshafts  to  drill  and  ream 
bolt  holes  in  the  flanges.  The  holes  are  line-reamed,  as 
shown  in  Fig.  5,  by  setting  the  different  sections  of  the  com- 
plete lineshaft  and  taiishaft  up  on  suitable  trestles  so  that 
the  holes  are  brought  into  accurate  alignment  with  each 
other.  After  this  has  been  done,  a  reamer  carried  by  a 
ratchet  that  is  driven  by  an  air  motor  is  employed  to  ream 
corresponding  holes  in  each  of  the  flanges  which  abut  against 
each  other  so  that  the  holes  are  in  accurate  alignment. 

In  machining  the  forgings  for  the  second  reduction  pinion- 
shafts,  there  is  a  departure  from  the  general  practice  which 
has  just  been  outlined.  After  these  forgings  have  been 
rough-turned,  they  are  set  up  on  a  boring  machine,  on  which 
the  work  is  held  in  'a  horizontal  position,  as  shown  in  Fig. 
4;   and  to  facilitate  the  removal  of  chips  from  the  hole,  a 


centers  to  provide  for  turning  the  outside  of  the  brass  sleeve 
to  the  required  diameter. 


Fig.   9.      Spiral   Reduction   Gears   Ready  to   be   assembled 
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Machining-  Reduction  Gear  Blanks 
Spiral  gears  are  used  for  obtaining  the 
necessary  reduction  in  speed  between  the  tur- 
bine spindle  and  propeller  shaft,  and  these 
are  mounted  on  the  shafts  in  such  a  way  that 
the  helix  angles  of  the  teeth  of  gears  at  op- 
posite ends  of  the  same  shaft  are  opposed  to 
each  other.  This  is  in  accordance  with  a 
method  generally  employed  to  neutralize  the 
thrust  which  would  otherwise  be  developed 
by  the  use  of  spiral  gears.  In  the  case  of  the 
reduction  pinions,  it  is  the  practice  to  cut  the 
teeth  in  enlarged  sections  of  the  shaft  which 
are  provided  for  that  purpose;  but  in  the  case 
of  the  gears,  the  method  of  construction  is  to 
provide  a  cast-iron  spider  around  which  a 
steel  rim  is  shrunk,  and  after  each  of  these 
rims  has  been  machined,  the  two  gear  blanks 
are  assembled  on  the  shaft  before  the  teeth 
are  cut  in  them. 

The  first  step  in  machining  the  gears  is  to 
set  the  cast-iron  spiders  or  center  frames  up 
on  a  boring  mill  on  which  the  work  is  turned, 
bored,  and  faced.  These  partially  machined 
spiders  are  next  taken  to  a  keyseating  ma- 
chine on  which  the  keyways  are  cut.  After 
this  operation  has  been  completed,  they  are 
ready  to  receive  the  steel  rims.  These  rims 
are  sent  to  the  plant   in   the  form   of  rough 


Fig.    10. 


Close  View  of  One    of  the  Eeduction  Gear-hobbing   Machines  shown  in   Operation 
in  Fig.  8 


forgings.  Fig.  7  shows  the  rims  set  up  on  a  boring  mill,  on 
which  they  are  bored  and  faced  at  one  end.  The  size  of  the 
bore  is  carefully  regulated  in  relation  to  the  outside  diam- 
eter of  the  spider  onto  which  the  rim  is  to  be  shrunk,  so 
that  when  it  has  been  expanded  by  heating,  the  rim  can  just 
be  slipped  over  the  spider;  then  after  it  has  been  given  time 
to  cool,  the  rim  will  contract  and  be  a  very  tight  fit.  This 
operation  is  performed  by  placing  the  rim  in  a  special  fur- 
nace provided  with  a  spiral  gas  pipe  which  tis  coiled  to  a 
diameter  slightly  larger  than  that  of  the  gear  rim  which 
is  to  be  heated.  This  pipe  has  a  large  number  of  holes 
drilled  in  it  through  which  the  gas  escapes,  so  that  when 
the  furnace  is  lighted  there  are  a  great  number  of  small 
flames  which  impinge  on  the  entire  outer  surface  of  the 
rim  and  provide  for  raising  its  temperature  uniformly  in, 
all  sections.  The  heated  rim  is  then  removed  from  the  fur- 
nace and  dropped  over  the  cast-iron  spider  or  center  piece 


Fig.   11.     Performance  of  Planing   Operation  on   the   Lower  Half  of  a  Turbine  Reduction 

Gear-case 


of  the  gear,  so   that  it  may  shrink   onto   the   frame   in   the 
desired  position. 

It  will  be  recalled  that  the  cast-iron  gear  frames  have 
already  been  bored  and  keyseated,  so  that  the  next  step  in 
the  process  of  making  reduction  gears  is  to  press  the  two 
gear  blanks  onto  a  shaft  which  has  been  finish-turned  ready- 
to  receive  them.  The  keys  are  next  carefully  fitted,  after 
which  the  two  gear  blanks  and  the  shaft  on  which  they  are 
carried  are  set  up  between  the  centers  on  a  lathe,  and  the 
faces  of  the  gears  are  carefully  turned  to  the  required  diam- 
eter and  tested  with  an  indicator  to  see  that  they  are  per- 
fectly true.  One  end  of  the  gear  rim  was  previously  faced 
on  the  boring  mill,  and  while  set  up  on  the  lathe  the  other 
end  of  each  gear  blank  is  faced  off.  After  turning,  the  gear- 
shaft  assembly  is  taken  to  one  of  a  battery  of  special  gear- 
hobbing  machines  developed  by  the  Westinghouse  Electric 
&  Mfg.  Co.  to  meet  the  special  requirements  of  this  work. 
These  hobbing  machines,  Figs.  8  and  10. 
carry  the  work  in  a  vertical  position,  as  that 
is  the  most  practical  method  of  cutting  gears 
after  the  gear  blanks  have  been  assembled  on 
a  shaft.  A  parallel  starting  line  is  marked 
on  each  gear  blank,  and  then  the  whole 
assembly,  is  placed  upon  the  machine 
The  gear- hobbing  machines  are  semi- 
automatic; that  is.  after  the  work  is  properly 
started  the  machine  feeds  itself,  but  the  me- 
chanic must  stop  it  and  reset  the  work.  K\ 
trome  earo  and  attention  is  required  in 
ting  up  the  work,  as  a  variation  of  0.0005  to 
0.001  inch  is  the  total  variable  measurement 
allowed  in  the  finished  gears.  One  gear  is  cut 
at  a  time  and  finished  according  to  microm- 
eter measurements.  Two  ems  are  made,  the 
first  of  which  is  a  roughing  cut,  which  Is 
taken  to  the  exact  depth,  and  the  second  cut 
governs  the  width  and  the  form  of  the  teeth. 
The  first  gear  is  measured  by  a  vernier  tooth 
caliper  before  the  assembly  is  set  for  the  cut- 
ting of  the  other  pear.  The  same  degree  of 
extreme  accuracy  is  used  in  starting  work  on 
the  second  gear,  which  goes  through  the  same 
process  as  the  first  one.  When  the  two  gears 
are  finished,  they  are  in  exact  alignment  with 
each  other  and  with  the  shaft.  A  record  is 
then  made  of  the  cuts,  alignment,  and  tooth 
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Fig.   12. 


Two  Reduction  Gear  Units  set  up  on  the  Testing  Blocks.     The  Driving  Motor  is  seen  at  the  Right,   and  a  Friction  Brake  is  mounted  on 
the  Bracket  at  the  Left  and  coupled  to  the  Shaft  Flange  of  the  Second  Gear  Unit 


clearance  before  the  reduction  gears  go  to  the  inspection 
department,  where  additional  inspections  and  records  are 
made  before  they  are  set  up  for  final  tests.  A  view  of  the 
spiral  reduction  gears  ready  to  be  assembled  into  a  unit  is 
shown  in  Fig.  9. 

Testing  the  Assembled  Reduction  Gear's 

In  preceding  paragraphs,  a  brief  description  has  been  pre- 
sented of  the  work  of  forging  and  machining  the  shafts  and 
reduction  gears  for  use  in  a  Westinghouse  marine  system. 
It  is  also  necessary  to  machine  the  gear-case  and  numerous 
other  minor  parts  before  the  reduction  gear  unit  is  com- 
pleted. A  planing  operation  on  the  lower  half  of  a  gear-case 
is  illustrated  in  Fig.  11.  After  the  various  members  of  a 
complete  reduction  gear  unit  have  been  assembled,  it  is 
necessary   to   give   the   finished   product   a   running   test,    in 


order  to  ascertain  whether  all  gears  and  bearings  run 
smoothly,  and  also  to  locate  the  high  spots  on  the  gear  teeth 
in  order  that  such  errors  may  be  corrected  by  scraping.  To 
test  the  gears,  two  assembled  gear  units  are  coupled  to- 
gether and  power  is  provided  by  means  of  an  electric  motor 
coupled  to  the  second  reduction  pinion-shaft  of  one  unit. 
At  the  opposite  end  of  the  other  gear  unit,  connection  is 
made  with  a  friction  brake  which  provides  a  resistance  load 
against  which  the  gears  pull,  so  that  reliable  information 
may  be  obtained  in  regard  to  whether  they  operate  satis- 
factorily under  load.  After  running  for  the  first  test  period, 
the  gear-cases  are  opened  and  the  teeth  of  each  gear  and 
pinion  are  carefully  examined. 

This  test  develops  a  marking  on  the  face  of  the  tooth, 
which  should  run  along  the  entire  tooth,  and  any  deviation 
from  this  standard  is  remedied  by  hand-scraping  or  grind- 


Fig.   13.     Reduction  Gears  shown  in  Fig.   12  with  Covers  removed  from   Gear-cases   to   show   the   Gears 
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Fig.    14. 


Machining  the 
shown  on  this 


ing.  Further  tests  are  then  made 
until  the  reduction  gears  are  in  a 
satisfactory  condition. 

In  Figs.  12  and  13  two  sets  of  re- 
duction gears  are  shown  set  up  on  the 
test  platform;  the  driving  motor  is  at 
the  right,  and  at  the  left  is  a  friction 
brake  which  offers  the  necessary  re- 
sistance to  the  rotation  of  the  gears 
to  Impose  a  load  on  the  gear  teeth. 

Machining-  Turbine  Spindles 

*  According  to  designs  adopted  by 
the  Westinghouse  Electric  &  Mfg.  Co. 
for  its  marine  system,  the  turbine 
spindle  consists  of  three  parts  which 
are  known  as  a  "drum,"  a  "governor 
end  piece"  and  a  "coupling  end 
piece."  These  parts  are  machined 
from  steel  castings  and  sent  to  the 
machine  shop,  where  all  subsequent 
operations  are  performed.  The  first 
step  in  machining  is  to  drill  center 
holes  to  provide  for  setting  the  work 

up  on  the  lathes  on  which  the  other  operations  will  be  per- 
formed. The  next  step  is  to  set  up  each  of  the  steel  cast- 
ings which  compose  the  turbine  spindle  on  a  heavy-duty 
engine  lathe,  as  shown  in  Fig.  14,  on  which  a  roughing 
cut  is  taken  over  the  entire  casting.  The  readers  of 
Machinery  are  familiar  with  the  way  in  which  blades 
are  set  in  a  turbine  spindle,  and  know  how  the  entire  spin- 
dle or  rotor  revolves  in  a  cylinder  in  which  similar  blades 
are  mounted.  In  order  to  obtain  the  required  diameter  for 
the  turbine  spindle  and  still  avoid  having  its  weight  exces- 
sive, a  practice  is  made  of  boring  out  the  inner  part  of  each 
of  the  three  castings  which  constitute  the  complete  spindle. 
After  boring,  the  castings  are  annealed  before  starting  upon 
the  performance  of  subsequent  machining  operations. 

When  the  end  castings  have  been  annealed,  they  are  taken 
back  to  the  boring  lathe,  on  which  a  finish-boring  operation 
is  performed.  At  the  same  time,  the  taper  fits  which  engage 
corresponding  tapered  surfaces  on  the  drum  or  center  cast- 
ing of  the  turbine  spindle,  are  turned  and  faced  ready  for 
assembling.  A  bearing  for  the  steadyrest,  which  is  used 
while  performing  the  finish-turning  operation,  is  also  turned 
on  each  of  the  end  castings  while  they  are  set  up  on  the 
boring  lathe.  When  these  machining  operations  have  been 
finished,  the  work  is  carefully  inspected  in  order  to  see  that 
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Fig.   15.     Hydraulic  Press  engaged  in  pressing  End   Pieces  into  Drum  of  Turbine   Spindle 


Forging  for  a  Marine  Turbine  Spindle  End.     The  Individual  Motor  Drive 
Lathe  is  a  Standard  Equipment  for  Every  Machine  Tool  in  the 
South  Philadelphia  Plant 

all  previous  operations  have  been  performed  with  satisfac- 
tory results.  The  castings  are  then  set  up  in  a  drill  jig  on 
a  radial  drilling  machine,  on  which  holes  are  drilled  and 
tapped  for  the  bolts  that  secure  the  castings  to  the  drum. 

Machining:  Operations  Performed  on  the  Drum 

The  drum  or  center  portion  of  the  turbine  spindle  is  the 
section  on  which  the  blades  are  mounted.  This  drum  comes 
to  the  machine  shop  in  the  form  of  a  cylindrical-shaped  steel 
casting,  and  after  center  holes  have  been  drilled  on  a  radial 
drilling  machine,  the  first  step  is  to  rough-turn  the  cast- 
ing. Steadyrest  bearings  are  also  turned  on  the  work 
while  it  is  set  up  on  a  lathe  on  which  the  rough-turning 
operation  is  performed.  The  work  has  now  proceeded  to  a 
point  where  the  boring  operation  can  be  performed  on  the 
same  heavy-duty  boring  lathe  which  was  used  for  boring 
the  end  castings.  As  in  the  case  of  the  spindle  ends,  the 
next  step  is  to  finish-bore  the  drum,  turn  the  taper  fits,  and 
finish-face  the  ends,  after  which  the  steadyrest  bearings  or 
so-called  "true  spots"  are  turned  for  use  in  the  performance 
of  subsequent  operations.  In  order  to  assure  accuracy  of 
the  steadyrest  bearings,  the  work  is  indicated  after  these 
bearings  have  been  turned.  Then  the  work  is  taken  to  a 
radial  drilling  machine  and  set  up  in  a  jig  ready  for  drill- 
ing and  counterboring  the  bolt  holes 
by  means  of  which  the  end  pieces  of 
the  spindle  are  secured  to  the  drum 

Painting-  and  Assembling-  the  Spindle 
Parts 

Very  little  thought  need  be  p 
to  the  subject  to  make  it  apparent 
that  care  must  be  taken  to  protect 
all  parts  of  the  interior  mechanism 
of  a  steam  turbine  from  damage 
caused  by  rusting.  The  inside  of  the 
turbine  spindle  is  a  ease  in  point, 
and  here  a  practice  is  made  of  care- 
fully painting  the  bore  of  l>oth  the 
drum  and  the  end  pieces  in  order 
that  steam  anil  water  may  DOt  have 
a  tendency  to  damage  the  inside  of 
the  spindle.  This  is  done  by  men 
who  are  employed  to  assemble  the 
ends  of  the  spindle  onto  the  drum, 
and  at  the  time  that  this  part  of  the 
operation  is  performed,  a  practice  is 
also  made  of  running  a  hand  sizing 
tap  into  each  of  the  bolt  holes  and 
of  scraping  the  surfaces  of  the  joints 
between    the    drum    and    end    pieces. 
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Tho  final  step  is  to  oover  these  tapered  fita  wrltb  a  thin  coal 
of  while  lead  preparatory   to  assembling. 
The  fiiii  pieces  of  the  aplndle  arc  then  pressed  into  tin* 

dram  ready  for  bolting,  by  means  of  a  hydraulic  pross  illus 
t  rated  in  Pig.  L6,  Index  marks  are  placed  at  corresponding 
points  on  the  ends  of  the  drum  and  on  the  end  pieces  with 
which  they  engage.  In  Ibis  connection  it  Is  important  to  note 
that  precautions  must  be  taken  to  sipia re  up  tho  bottom  of  the 
OOnnterbored  boll  boles  in  the  drum  so  that  those  surfaces 
are  at  right  angles  with  the  carefully  reamed  holes  in  the  end 
pieces  of  the  spindle.  The  object  is  to  avoid  having  the 
holts  throw  the  drum  and  end  piece  out  of  alignment  with 
each  other,  which  might  he  possible  if  there  was  a  serious 
error  in  the  accuracy  of  the  bottom  of  the  counterbored  bolt 
boles.  It  is  not  necessary  to  tighten  all  of  the  bolts  while 
the  three  spindle  members  are  held  under  pressure,  but  a 
sufficient  number  of  bolts  are  tightened  to  assure  holding 
the  work  in  the  position  to  which  it  has  been  brought  by 
the  force  of  the  hydraulic  press. 

Turning-  the  Assembled  Spindle 

The  three  members  of  the  spindle  have  now  been  assem- 
bled to  form  a  complete  unit  on  which  subsequent  machin- 
ing operations  are  performed,  just  as  if  it  were  a  single 
piece  of  work.  The  spindle  is  set  up  between  centers  on  a 
lathe,  and  steadyrests  are  mounted  on  the  bearings  or  "true 
spots"  which  were  turned  on  each  of  the  end  pieces  at  the 
time  the  boring  operation  was  performed.  Great  care  must 
be  taken  to  see  that  the  work  runs  true  before  any  turning 
is  done.  The  first  step  is  to  finish-turn  the  entire  surface 
of  the  spindle,  after  which  the  grooves  are  turned  ready  to 
receive  the  turbine  blades,  as  will  be  seen  from  the  illustra- 
tion Fig.  16. 

After  the  turning  operations  have  been  completed,  the  next 
step  is  to  lay  out  keyways  in  the  coupling  end  and  in  the 
dummy  ring  seat;  also,  a  key  way  must  be  laid  out  for  the 
governor  gear.  The  spindle  is  next  taken  to  a  planer  on 
which  it  is  set  up  ready  to  have  all  of  the  keyways  cut. 


Fig.  16.     Assembled  Turbine  Spindle  set  up  on  Lathe  for  finish-turning 
and  for  turning  the  Grooves  in  which  the  Blades  are  mounted 

The  dummy  ring  may  now  be  pressed  on  by  a  hydraulic 
press,  after  which  the  spindle  is  set  up  on  the  centers  of  a 
lathe,  to  have  this  ring  turned  and  grooved.  At  this  time 
an  indicator  is  also  used  to  determine  the  true  running  prop- 
erties of  the  whole  turbine  spindle  and  should  any  error 
be  discovered,  it  must  be  corrected  before  further  work  is 
started.  It  is,  of  course,  apparent  from  the  preceding  dis- 
cussion that  the  parts  of  any  given  turbine  spindle  are  made 
to  fit  each  other  and  on  this  account  the  parts  must  be 
properly  identified.  For  this  purpose  they  are  stamped  with 
a  serial  number  which  is  the  same  for  all  parts  of  the  same 
spindle. 


PUNCHING  IN  PLACE  OF  DRILLING 

11V    I'UKI)    W.    HTAI.KKK 

In  attempting  to  produce  an  experimental  lot  of  BOO  con- 
tact springs,  such  as  shown  al  .1  in  the  accompanying  illus- 
tration, considerable  difficulty  was  experienced  in  drilling 
the  No.  76  drill  holes  h  for  the  contact  wires  b.  The  springs 
are  made  from  No.  20  13.  &  S.  gage,  spring  phosphor-bronze. 
Modern  high-speed  sensitive  drilling  machines  were  em- 
ployed, as  well  as  many  different  kinds  of  lubricants,  and 
the  drills  were  carefully  sharpened;  yet  the  results  were 
not  wholly  satisfactory,  particularly  with  the  objective  of 
quantity  production  in  mind. 
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Combination  Piercing  and  Indenting  Punch  and  Die 

The  piercing  die,  which  was  primarily  used  for  piercing 
holes  c,  d  and  e,  was  accordingly  remodeled  to  perform  the 
indenting  operation  required  to  form  the  tapered  portion  of 
holes  h.  After  the  blanks  were  indented,  a  piercing  punch 
and  die  of  conventional  design  was  made  to  pierce  the  holes. 
The  construction  of  the  indenting  punch  and  die  after  the 
equipment  was  remodeled  is  shown  at  B.  The  delicate 
0.020-inch  punches  were  sufficiently  supported  to  complete 
the  lot  without  replacement,  by  using  a  close-fitting  stripper 
plate.  The  illustration  shows  the  indenting  punches  H  and 
the  work  in  place  located  by  the  end-stop  S  and  the  gage 
pins  P.  The  die  F  is  carried  in  the  cast-iron  holder  E  which 
is  provided  with  suitable  clearance  holes,  and  to  which  the 
stop  8  and  the  stripper  plate  G  are  attached.  The  slight 
burr  produced  by  the  piercing  die  was  of  little  consequence, 
and  the  contact  wire  was  assembled  without  difficulty. 
*     *     * 

Attention  is  called  to  the  fact,  in  the  Scientific  American. 
that  the  rapid  increase  in  the  number  of  commercial  motor 
transportation  lines  has  resulted  in  the  solving  of  a  number 
of  important  problems  regarding  their  operation.  Among 
these  may  be  noted  the  length  of  haul  on  which  they  can 
successfully  compete  with  the  railroads,  and  the  size  of 
truck  that  can  be  employed  economically.  Up  to  the  present 
time  it  appears  that  routes  of  about  fifty  miles  can  be  op- 
erated most  profitably,  and  it  is  doubtful  if  the  motor  truck 
can  successfully  compete  with  the  railroad  at  distances  of 
over  one  hundred  miles.  Experience  seems  to  indicate  that 
a  five-ton  truck  is  the  maximum  size  for  economical  opera- 
tion and  that  still  smaller  trucks  are  found  more  efficient 
where  uniform  loading  factors  do  not  exist. 
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Principles  of  Special  Machine  Design 

An  Analysis  of  the  Functions  of  Special  Machines  and  Important  Points  to  be  Observed  in  their  Design 

BY  F.  E.  JOHNSON 


A  SPECIAL  machine  may  be  defined  as  one  whose  func- 
tion is  to  perform  an  operation  or  a  series  of  opera- 
tions on  a  part,  with  the  prime  object  of  reducing 
manufacturing  costs  or  improving  the  quality  of  output  by 
means  of  the  specially  designed  features  with  which  it  is 
equipped.  The  special  features  of  such  a  machine  gen- 
erally result  from  a  careful  study  and  analysis  of  the  re- 
quirements for  some  particular  machining  problem.  The 
object  may  be  the  increase  of  output,  and  this  demands  ex- 
treme efficiency  in  the  operation  of  a  machine,  or  it  may  be 
that  the  quality  of  the  output  must  be  developed  to  a  point 
that  cannot  be  attained  with  the  existing  manufacturing 
methods.  In  either  case  it  is  not  always  possible  to  pur- 
chase a  standard  make  of  machine  that  exactly  fills  the  re- 
quirements, and  in  some  instances  a  standard  machine  for 
some  extraordinary  purpose  does  not  exist.  A  special  ma- 
chine must  therefore  be  developed. 

Increasing-  Demand  for  Special  Machines 

A  type  of  machine  that  results  from  the  needs  of  one  manu- 
facturer, and  the  use  of  which  is  invaluable  to  him  in  get- 
ting out  his  product,  may  become,  with  the  growth  and  ex- 
pansion of  industry,  invaluable  also  to  other  manufacturers. 
As  its  worth  and  various  advantages  for  a  certain  function 
become  common  knowledge,  a  demand  for  it  is  created,  and 
with  added  features  in  design  that  make  it  adaptable  for  a 
certain  class  of  work,  it  evolves  into  a  standard  type.  Many 
of  the  existing  machine  tools  have  originated  in  this  man- 
ner. The  early  machines  did  not  have  the  refinements  or 
features  of  construction  that  make  the  present  machines  of 
universal  value. 

In  many  instances,  the  general  principles  of  construction 
embodied  in  the  early  models  have  not  been  changed  greatly, 
but  improvements  in  various  details  have  made  their  use 
possible  for  work  that  the  original  machines  were  not 
adapted  for.  In  some  cases,  the  special  machine  in  question 
must  be  limited  to  the  purpose  for  which  it  was  primarily 
intended,  until  a  greater  need  for  its  range  of  usefulness 
naturally  brings  about  changes  in  the  details  of  its  con- 
struction. Under  other  conditions  it  may  be  made  adaptable 
for  a  certain  class  of  work  to  the  extent  to  which  it  is  pos- 
sible to  foresee  the  various  possibilities  for  its  use  as  a 
particular  type.  The  early  machine  tools  were  designed  to 
employ  a  single  cutting  tool,  in  most  oases,  and  the  value 
of  the  special  machine  when  it  came  into  existence  has  been 
due  in  many  instances  to  the  multiplicity  of  tools  with  which 
it  was  equipped. 

The  success  of  a  manufacturing  machine  is  due  in  a  large 
measure  to  the  quality  of  its  tool  equipment.  The  designer 
of  special  machines  must  have  a  thorough  knowledge  of 
general  shop  practice  and  of  tool  design,  in  connection  with 
a  knowledge  of  machine  design.  Many  special  machine  de- 
signers have  been  recruited  from  the  ranks  of  the  tool  de- 
signers, because  of  the  value  of  this  particular  kind  of 
training. 

Types  of  Special  Machines 

The  different  types  of  special  machines  in  use  at  the  pres- 
ent time  are  so  varied  that  it  would  not  be  an  easy  task  to 
classify  them.  Many  have  resulted  from  the  individual  needs 
of  their  originators,  who  in  carrying  out  the  design  of  a 
machine  were  not  able  to  benefit  by  precedent  or  by  the  ex- 
periences of  others  who  had  solved  a  similar  problem.  Com- 
mon practice  has  been  lacking,  because  manufacturing  by 


intensive  methods  is  a  comparatively  late  innovation.  There 
is  no  reason  to  doubt  that  common  practice  will  tend  to 
bring  about  uniformity  in  design,  and  also  the  standardiza- 
tion of  many  types  of  machines  that  are  now  in  the  special 
machine  class. 

Special  machines,  in  common  with  standard  machine  tools, 
may  be  hand-operated,  semi-automatic,  or  automatic  in  type. 
The  more  highly  developed  machines  of  the  automatic  type 
are  termed  full  automatics.  In  the  hand-operated  machine, 
the  placing  of  the  work  in  the  vise,  chuck,  or  other  work- 
supporting  device,  is  a  hand  operation.  In  some  cases,  how- 
ever, the  actual  clamping  of  the  work  may  be  effected  by 
compressed  air  or  some  other  method.  The  feeding  of  the 
tools  to  the  work,  or  the  work  to  the  tools,  is  strictly  a 
hand  operation.  The  semi-automatic  machine  is  equipped 
with  automatic  feeds  for  the  work  or  tools.  In  most  cases, 
the  work  must  be  placed  by  hand  on  centers  or  arbors  or  in 
chucks,  jigs,  or  fixtures,  as  the  case  may  be.  The  clamping 
of  the  work  may  be  effected  by  hand  or  by  mechanical  means. 
Removal  of  the  work  from  its  supporting  device,  when  ma- 
chining has  been  completed,  is  generally  a  hand  operation, 
except  in  machines  of  the  screw  machine  type,  where  the 
final  operation  is  that  of  cutting  off  the  work  from  the  bar. 
In  some  instances,  the  various  tools  must  be  brought  into 
alignment  with  the  work  by  hand,  where  successive  opera- 
tions on  a  part  are  necessary.  Certain  standard  types  of 
turret  lathes,  drilling  machines,  etc.,  are  examples  of  this 
type  of  machine.  In  other  cases,  the  work  must  be  brought 
into  alignment  with  the  tools.  Common  types  of  lathes, 
milling  machines,  drilling  machines,  etc.,  are  also  included 
in  this  classification. 

The  term  automatic  does  not  mean  that  such  a  machine 
is  entirely  self-contained.  In  most  cases,  although  an  opera- 
tion or  a  series  of  operations  is  performed  automatically,  It 
is  necessary  to  clamp  the  individual  piece  of  work  in  its  sup- 
porting device  by  hand,  and  to  remove  it  by  hand  when  the 
machining  operations  have  been  completed.  The  full  auto- 
matic is  an  entirely  self-contained  machine.  It  is  equipped 
with  some  form  of  self-feeding  device  for  the  work.  An 
operation  or  a  series  of  operations  is  performed  and  the 
work  completed  without  attention  from  the  operator  after 
the  machine  has  once  been  set  up,  and  such  a  performance 
is  continuous  as  long  as  the  magazine  or  self-feeding  device 
continues  to  supply  the  machine  with  work.  The  capacity 
of  the  self-feeding  arrangement  will  determine  the  period  of 
time  that  it  will  continue  to  produce  work  without  the  at- 
tendance of  the  operator.  The  most  common  type  of  auto- 
matic machine  is  the  cam-operated  one.  Cams  offer  a  simple 
and  convenient  method  of  imparting  motion  to  slides  and 
other  members  of  a  machine,  particularly  where  a  certain 
length  of  movement  or  travel  of  a  machine  member  must 
take  place  within  a  fixed  time,  and  with  a  definite  relation 
to  the  movements  of  other  members  of  a  machine. 

Factors  which  Determine  the  Value  of  a  Special  Machine 

The  value  of  a  special  machine  can  be  gaged  to  a  certain 
extent  by  estimating  the  possible  production  that  can  be  ob- 
tained by  its  use,  as  compared  with  the  results  possible  with 
a  standard  machine.  It  is  often  difficult  to  determine  what 
type  of  machine  can  be  most  profitably  utilized  for  a  partic- 
ular purpose.  Consideration  must  be  given  to  the  first  costs 
of  the  respective  machines  contemplated,  their  upkeep,  the 
production  required,  etc..  in  order  to  decide  on  their  com- 
parative values.     The  first  costs  of  a  special  machine  will 
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i.'   estimated   costs   for    its   OOXMftrUOtiOl 

cause  of  diffloaltlea  encountered  In  Its  development  for  prao 
tioaJ  use.     EDxperfmentlng  is  sometimes  aecessarj   after  the 

completion  of  a  machine  to  overoome  various  (let'ects  in  its 
design, 

Standai  il  machines  will  five  -satisfactory  results, 

in  many  instances,  if  equipped  with  properly  designed  tools 
or  attachments  which  can  be  adapted  to  them,  it  is  an  easy 
matter  to  overrate  tin-  production  that  can  be  obtained  by 
the  use  of  a  special  machine,  if  careful  consideration  is  not 
given  to  many  details.  Special  machines  are  often  designed 
and  huilt  at  great  expense  which  fail  to  meet  the  expecta- 
tions of  the  designer.  An  efficient  machine  reduces  the  idle 
time  between  the  cutting  operations  of  the  tools  to  a  min- 
imum, and  fixed  speeds  and  feeds  are  a  means  of  reducing 
expense  because  of  a  uniform  wear  and  tear  on   the  tools. 

In  drilling  operations,  the  saving  in  drills  effected  by  -a 
uniform  feed  is  a  valuable  feature  of  the  automatic  machine. 
Where  drills  are  fed  by  hand,  the  rate  of  feed  varies,  and 
this  causes  breakage  of  drills.  Unskilled  operators  on  piece- 
work will  often  force  drills  beyond  their  limit  in  order  to 
make  as  much  as  possible.  Where  a  special  machine  is  used, 
the  daily  production  of  parts  should  be  of  a  quantity  suf- 
ficient to  keep  the  machine  busy  constantly  or  for  such  a 
percentage  of  the  working  day  as  has  been  predetermined 
as  being  sufficient  to  return  a  profit  on  the  investment.  In 
many  instances,  it  is  possible  to  design  a  machine  so  that 
it  is  adaptable  to  at  least  two  purposes  of  a  similar  nature, 
and  can  thus  be  kept  continually  in  service. 

Quality  of  Work  Produced 

The  value  of  a  special  machine  in  certain  cases  may  be 
based  upon  the  improved  quality  of  work  it  can  produce. 
Specially  designed  machines  which  result  from  an  extended 
study  of  the  requirements  for  some  particularly  troublesome 
machining  operation  are  often  tbe  means  of  securing  quality 
that  is  not  obtainable  by  ordinary  methods.  Sometimes,  the 
only  possible  way  to  obtain  uniformity  in  the  quality  of  a 
machining  process  is  to  design  and  build  a  special  machine 
for  the  work.  The  reduction  of  manufacturing  costs  by  the 
use  of  highly  developed  machines  in  general  is  made  pos- 
sible also  by  the  employment  of  unskilled  labor  for  operat- 
ing them. 

In  some  cases,  where  the  operations  to  be  performed  on  a 
part  are  few  and  simple  and  the  part  must  be  produced  in 
quantities,  the  first  cost  of  a  special  machine  may  not  greatly 
exceed  the  cost  of  a  standard  machine.  The  general  arrange- 
ment of  the  available  standard  machine,  however,  may  not 
be  such  that  efficiency  in  its  operation  is  obtainable.  It  may 
be  too  small  or  too  large  and  unwieldy  to  produce  the  best 
results.  When  the  work  to  be  done  requires  a  number  of 
special  machines  of  a  certain  type,  it  is  generally  ad- 
visable to  build  an  experimental  machine  first,  so  that  if 
errors  in  judgment  have  been  made  in  the  design,  which  is 
frequently  true,  such  conditions  may  be  corrected,  and  notes 
taken  of  possible  improvements  required  to  obtain  maximum 
efficiency  in  the  operation  ,of  the  machine.  These  advantages 
can  then  be  incorporated  in  the  construction  of  the  new  ma- 
chines. The  same  degree  of  interchangeability  of  parts  is 
obtainable  by  the  use  of  an  automatic  machine  as  by  the  use 
of  jigs  and  fixtures  employed  in  the  ordinary  process  of 
manufacturing,  if  the  automatic  machine  is  provided  with 
the  necessary  means  for  guiding,  setting,  and  gaging  the 
various  tools. 

Data  Required  in  Designing- 

The  actual  lay-out  or  designing  of  a  machine  should  be 
preceded  by  considerable  work  of  a  preliminary  nature. 
Sketches  and  small-scale  designs  should  be  made  that  will 
unfold  the  general  scheme  sufficiently  well  to  give  a  com- 
prehensive idea  of  what  the  completed  machine  will  pro- 
duce. Its  approximate  cost  to  build  and  its  construction 
principles  should  be  compared  with  the  present  costs  for 
manufacturing  and  the  possibilities  for  utilizing  a  standard 


type  of   machine.     With    facts  of  this  kind   for  comparison, 

the   project    may    lie   |  tailed    00    a   .sound    basis. 

Special  machines  that  are  very  complicated  do  not  always 
prove  to  be  a  profitable  investment,  and  such  machines  gen- 
erally do  not  allow  of  easy  accessibility  to  the  various  pans 
of  their  mechanisms.  In  order  to  confine  mechanisms  within 
a  reasonable  space,  they  must  be  compact  in  form,  and  al- 
though the  designer  may  have  constantly  in  mind  the  idea 
of  easy  accessibility  to  parts,  the  results  are  not  always  such 
as  could  be  desired,  and  weak  points  in  various  construc- 
tions are  almost  certain  to  develop.  It  usually  requires  ex- 
perimenting and  practical  usage  to  discover  the  failings  or 
advantages  of  various  constructions.  In  order  that  a  ma- 
chine may  be  a  cost-reducing  producer,  the  necessity  for 
frequent  repairs  should  be  eliminated  as  far  as  possible,  but 
in  cases  where  repairs  are  sure  tp  be  found  necessary  the 
design  should  be  such  that  the  removal  and  replacement  of 
broken  parts  will  be  possible  without  serious  delays.  It  is 
not  generally  practicable  to  have  spare  machines  which  can 
be  used  while  the  others  are  being  repaired. 

Cooperation  Essential  in  Designing- 
In  the  design  of  a  complicated  machine,  cooperation  is  ab- 
solutely essential  to  obtaining  the  best  results.  When  we 
consider  the  troubles  that  are  sometimes  experienced  with 
new  designs  of  small  tools,  it  is  not  hard  to  understand  by 
comparison  why  defects  will  develop  in  a  new  machine,  espe- 
cially if  the  design  is  of  such  a  type  that  the  designer  could 
not  be  guided  to  any  extent  by  precedent.  It  is  easier  to 
obtain  cooperation  when  designs  are  simple  than  it  is  when 
they  are  complicated.  Where  a  great  amount  of  detail  on  a 
drawing  must  be  studied  in  order  to  thoroughly  analyze  an 
arrangement,  the  natural  tendency  is  to  trust  to  the  design- 
er's judgment  in  matters  of  detail,  if  the  general  idea  of  an 
arrangement  appears  satisfactory.  The  type  of  special  ma- 
chine required  will  depend  upon  the  output  of  work  which 
will  be  demanded  of  it.  The  principal  facts  connected  with 
a  problem  should  be  assembled  in  the  form  of  data  which 
can  be  discussed  by  the  manufacturing  committee  previous 
to  doing  much  designing  work.  The  results  obtained  by  this 
procedure  will  be  more  satisfactory  than  if  the  work  is- 
handled  by  one  department  or  by  an  individual. 

A  schedule  which  will  determine  the  successive  steps  in  a 
cooperative  plan  for  handling  the  work  might  be  as  follows: 
(1)  Obtain  costs  for  present  methods  of  machining.  (2) 
Get  information  on  details  of  present  methods  of  handling 
the  work.  Notes  should  be  taken  of  possibilities  for  im- 
provements in  machining  methods  that  may  be  taken  into 
consideration  when  designing  a  machine.  Mention  types  of 
machines  used,  tools,  etc.  (3)  Study  possibilities  for  util- 
izing a  standard  type  of  machine.  Get  costs  for  a  standard 
machine  if  one  is  available.  If  special  tools  or  adaptations 
for  a  standard  machine  are  required,  sketches  of  these  should 
be  made.  Estimate  costs  of  tools.  Estimate  output  of  work. 
(4)  Make  sketches  or  small-scale  designs  for  a  special  ma- 
chine. Designs  should  only  be  developed  to  an  extent  that 
will  propose  the  principles  of  construction,  the  output  of 
work,  and  the  approximate  costs  of  the  machine.  (5)  Sub- 
mit all  data  to  a  manufacturing  committee  for  a  decision  as 
to  what  methods  shall  be  employed.  (6)  If  a  special  machine 
is  decided  upon,  the  principles  of  construction  as  outlined 
in  the  preliminary  design  should  be  approved,  or  a  type  of 
machine  should  be  determined  on.  Work  should  not  be 
carried  beyond  the  preliminary  design  until  the  construction 
principles  have  been  approved.  (7)  Lay  out  machine. 
*     *     ♦ 

As  an  indication  of  the  German  activities  for  regaining 
their  trade  in  the  future,  it  may  be  mentioned  that  one  large 
German  electrical  company  has  purchased  fifteen  acres  of 
land  just  outside  of  the  city  of  Malmo,  in  the  southern  part 
of  Sweden,  with  the  intention  of  erecting  a  factory  on  this 
site.  According  to  the  Swedish-American  Trade  Journal,  at 
least  six  other  German  firms  have  taken  similar  steps. 


May,  1919 


MACHINERY 


799 


The  Microscope  in  the  Tool-room 

Simple  and  Micrometer  Type  Microscopes,  and    their  Application  to  Precision  Work 
on  Master  Plates  and  for  Cutting  Screw  Threads 

BY   JOHN  SCOTT 
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AT  the  present  time  very  accurate  measurements  of  length 
and  angles  may  be  made  with  the  micrometer  micro- 
k  scope,  and  yet  in  the  tool-room  or  in  shops  where  pre- 
cision work  is  done  and  where  such  instruments  might  be 
employed  to  advantage,  they  are  not  often  used.  The  mi- 
crometer microscope  is  an  optical  and  measuring  instrument 
combined;  the  optical  part  makes  it  possible  to  examine 
minute  objects  by  forming  magnified  images  of  them,  and 
the  micrometer  provides  a  means  of  taking  whatever  meas- 
urements may  be  required.  A  micrometer  microscope  is 
illustrated  in  Fig.  1,  with  the  tubular  parts,  screws,  and 
lenses  shown  in  section.  The  eye-piece  A  is  of  the  Ramsden 
or  positive  type  and  is  shown  in  its  simplest  form.  It 
consists  of  two  plano-convex  lenses  with  the  convex  sides 
nearest  to  each  other.  The  eye-piece  is  a  friction  fit  in  the 
socket  or  tube  which  surrounds  it  to  allow  for  a  variation 
in  the  sight  of  different  people.  This  socket  has  a  fine 
thread  and  is  screwed 
into  the  top  plate  of  the 
micrometer  box  B.  In 
this  box  the  slide  C  (see 
also  the  detail  view) 
should  be  free  to  move, 
but  without  any  play. 
This  slide  carries  the 
/spider  webs  which  may 
be  set  to  coincide  with 
lines  or  edges  on  parts 
under  observation.  A 
tapped  hole  at  one  end 
of  the  slide  receives  the 
micrometer  screw,  and 
from  the  same  end  two 
holes  are  drilled  along 
each  side  of  the  slide  to 
receive  spiral  springs. 
The  purpose  of  using 
these  springs  is  to  keep 
the  slide  pressed  always 
in  the  same  direction 
and  hold  the  face  of  the 
micrometer  screw  flange 
against  the  end  plate 
of  the  micrometer  box, 
so  that  all  backlash  or 
play  will  be  eliminated. 
The  micrometer  head 
D  is  graduated  as  shown 
by  the  scale  E,  which 
represents  a  develop- 
ment of  the  graduations 
on  the  circular  part  D. 
The  micrometer  screw 
must,  of  course,  be  made 
very  accurately,  and  in 
this  case  it  has  forty 
threads  per  inch.  The 
object  glass  F  is  carried 
by    a    sliding    tube    G 
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Fig.    1.     Micrometer  Mioroscope   and  its   Supporting   Stind 


which  may  be  adjusted  with  reference  to  the  body  tube  // 
of  the  microscope.  The  clamp  seen  at  the  lower  end  of  tube 
H  is  used  for  holding  tube  0  in  position.  The  cell  of  the 
microscope  containing  the  object  glass  is  screwed  with  a 
fine  thread  into  tube  G.  This  object  glass  has  two  lenses, 
which  is  the  smallest  number  that  will  give  good  definition. 
This  simple  form  of  object  glass  is  suitable  for  the  type  of 
work  referred  to  later.  In  microscopes  of  the  highest  power, 
the  object  glass  lenses  are  complex  and  consist  of  more  than 
two  lenses.  The  part  7  is  a  glass  tube  having  its  inner  sur- 
face ground  or  matted,  and  it  is  attached  to  the  cell  by  a 
liquid  glue.  This  glass  tube  is  not  essential, 'but  improves 
the  illumination  by  diffusing  the  light  when  looking  at  lines. 
What  is  known  as  the  comb  or  counter  is  located  at  J  (see 
also  detail  view).  The  enlarged  views  A  and  B,  Fig.  2,  show 
what  is  seen  of  this  part  when  looking  through  the  eye-piece 
at  a  single  line  on  a  scale  or  plate.     The  comb  is  used  to 

count  the  number  of 
revolutions  of  the  screw 
and  to  determine  when 
the  webs  are  in  the  cen- 
ter. Diagram  A  shows' 
the  central  tooth  located 
between  the  webs  when 
the  micrometer  is  in  the 
zero  position,  and  view 
B  shows  the  webs  over 
the  central  space,  which 
is  the  usual  position. 
The  comb  has  a  small 
amount  of  adjustment, 
screw  E.  Fig.  1,  being 
used  for  this  purpose. 
The  two  spider  webs 
fixed  on  slide  C  are  lo- 
cated at  L.  They  are 
located  a  little  lower 
than  the  under  side  of 
the  comb  J  so  that  the 
latter  will  not  come  into 
contact  with  and  break 
them  when  slide  C  is 
adjusted.  When  using 
artificial  light,  which  is 
usually  the  case,  it  is 
essential  that  the  light 
should  come  in  the  di- 
rection indicated  by  ar- 
row a  in  the  view  />. 
Fig.  2,  and  not  in  the 
direction  of  arrow  b. 
When  the  light  is  in  the 
direction  of  arrow  b. 
the  shadow  is  thrown  on 
one  side  of  the  line  un- 
der examination,  which 
makes  it  impossible  to  ' 
do  accurate  work.  The 
stand    for    holding    the 
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Fig.  2.     Web  Lines  and  Comb  or  Counter  as  seen  through  Microscope 

microscope  is  shown  at  M,  the  body  tube  H  being  a  sliding 
fit  in  the  holder  AT. 

Determining:  the  Magnifying:  Power 

The  magnifying  power  of  the  microscope  depends  upon  the 
distance  between  the  object  glass  and  the  webs,  and  the 
distance  between  the  object  glass  and  the  object  under  ob- 
servation. In  this  case,  the  object  glass  is  1  inch  from  the 
plate  and  5  inches  from  the  webs;  therefore,  it  magnifies  five 
times,  since  the  distance  from  the  object  glass  to  the  webs, 
divided  by  its  distance  from  the  object,  gives  the  magnifying 
power  of  the  object  glass.  The  latter  is  usually  referred  to 
in  terms  of  its  focal  length,  which  is  the  distance  from  the 
object  glass  to  the  object — in  this  case  1  inch.  An  object 
glass  of  a  half-inch  focal  length  and  a  tube  of  half  the  length 
might  have  been  used,  but  it  would  be  rather  short  to  work 
with;  moreover,  the  one-inch  focal  length  gives  good  illumi- 
nation on  the  object.  The  eye-piece  shown  has  a  half-inch 
focal  length,  which  has  been  found  to  be  the  most  suitable  for 
this  kind  of  work.  The  total  magnifying  power  of  a  micro- 
scope is  determined  by  dividing  the  magnifying  power  of  the 
object  glass  by  the  focal  length  of  the  eye-piece;  hence  in 
this  case  the  total  magnifying  power  is  5  h-  y2  =  10. 

Determining:  Value  of  Graduations  on  Micrometer  Head 

Before  using  a  micrometer  microscope,  it  is  well  to  find 
the  value  of  one  division  of  the  micrometer  head.  A  steel 
rule  having  100  divisions  per  inch  should  be  set  exactly  at 
right  angles  to  the  microscope.  Then  the  eye-piece  should 
be  focused  carefully  on  the  webs  and  the  microscope  adjusted 
until  the  divided  web  lines  appear  sharp.  To  obtain  the  best 
results,  the  distance  between  the  divided  lines  should  be  such 
that  there  is  a  small  space  visible  between  these  lines  and 
the  graduation  line  on  the  rule.  A  small  space  is  illustrated 
at  C,  Fig.  2,  whereas  at  D  the  amount  is  excessive,  and  in  the 
latter  case  it  is  almost  impossible  to  obtain  accurate  results. 
To  explain  the  matter  briefly,  the  span  between  the  webs 
should  exceed  slightly  the  lines  under  observation. 

After  having  focused  the  eye-piece  on  the  rule  with  the 
web  spanning  a  line,  the  micrometer  head  should  be  set  at 
zero,  after  which  the  line  on  the  scale  is  again  set  between 
the  web  lines.  Two  or  three  trials  may  be  required,  and  care 
should  be  taken  to  turn  the  micrometer  head  always  in  the 
same  direction.  Next,  the  micrometer  is  turned  two  revolu- 
tions, and  if  the  object  glass  has  been  accurately  set  the 
webs  should  be  over  the  next  line.     If  they  have  advanced 


■  ""  far,  tl bjrci  r.lass  is  magnifying  too  much  and  it  must 

bo  let  Bearer  (lie  webs.  On  the  contrary,  if  the  webs  haw 
not  advanced  Car  enough,  the  magnification  is  insufficient 
.-mil  tho  object  glass  should  he  adjusted  farther  from  the 
webs.  It  is  for  making  adjustments  that  part  Q,  Fig.  1,  is 
made  to  slide  in  part  //.  With  this  microscope,  one-hun- 
dredth Of  an  inch  is  magnified  five  times  at  the  wohs,  and 
appeari  at  tho  eye  with  ten  magnifications;  hence  it  requires 
two  revolutions  of  a  40-thread  screw  to  move  from  one  line 
to  another.  On  the  dividing  head  there  are  50  divisions  so 
that  two  revolutions  equal  100  divisions;  therefore,  we  have 
one-hundredth  of  an  inch  divided  into  100  parts  or  0.0001 
inch.  When  using  the  instrument,  the  figures  1,  2,  3,  and  4 
on  the  scale  (see  diagram  E,  Fig.  1)  represent  thousandths 
of  an  inch,  and  on  the  second  revolution  the  zero  becomes  5, 
and  1,  2,  3,  and  4  become  6,  7,  8,  and  9,  which  must  be 
remembered  when  using  the  instrument.  The  figures  5,  15, 
25,  35,  and  45  represent  ten-thousandths  of  an  inch  and  are 
added  for  convenience. 

It  is  evident  from  the  foregoing  that  there  are  various 
combinations  and  magnifying  powers  obtainable  from  the 
micrometer  microscope.  For  example,  with  an  80jthread 
screw  in  the  micrometer  head,  four  revolutions  would  be 
required  to  advance  from  one  line  on  the  rule  to  the  next 
line,  and  200  divisions  would  equal  one-hundredth  of  an  inch, 
or  each  division  of  the  head  would  equal  0.00005  inch.  Again, 
with  an  80-thread  screw,  if  an  object  glass  of  half-inch  focal 
length  is  used,  one-hundredth  of  an  inch  is  magnified  ten 
times;  consequently,  400  divisions  of  the  head  equal  one- 
hundredth  of  an  inch,  or  each  division  of  the  head  equals 
0.000025  inch.  While  such  fine  measurements  may  be  made 
with  a  good  microscope,  the  instrument  must  be  used  care- 
fully, the  chief  essential  being  to  have  an  even  temperature. 
When  using  such  high  powers,  it  is  usual  to  have  two  hori- 
zontal webs  c  and  d  in  the  microscope  as  illustrated  at  B, 
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Fig.  3.     Microscope  and  its  Position  Relative  to  Master  Plate 
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Fig.  2.  These  horizontal  webs  are  used  since  it  is  not  al- 
ways possible  to  have  the  lines  on  the  rule*  exactly  straight, 
and  only  that  part  of  the  line  is  used  that  appears  between 
the  webs.  In  order  to  measure  the  distance  between  two 
lines,  the  reading  of  the  head  when  the  webs  are  over  one  of 
the  lines  should  be  noted  carefully  and  the  head  turned  until 
the  webs  are  over  the  other  line.  After  repeating  this  per- 
formance five  or  six  times,  the  mean  of  the  readings  is 
taken,  as  it  is  almost  impossible  to  set  the  head  in  exactly 
the  same  place  each  time  although  the  difference  should  not 
exceed  a  quarter  of  a  division. 

Use  of  Micrometer  Microscope  for  Making  a  Master  Plate 
An  example  of  precision  work  for  which  a  microscope  was 
used  to  advantage  is  illustrated  in  Fig.  3;  this  illustration 
also  shows  the  microscope  and  the  stand  which  supports  it. 
The  master  plate  is  made  of  very  close-grained  cast  iron, 
and  the  chief  requirement  is  to  locate  six  holes  as  indicated 
by  the  dimensions  and  angles  given  in  the  illustration.  The 
accuracy  of  the  holes  must  be  such  that  the  plate  drilled 
from  the  master  plate  will  receive  six  plugs  which  will  enter 
the  holes  after  the  plugs  have  been  withdrawn  and  the  plate 
has  been  turned  through  180  degrees  from  the  central  point. 
The  six  holes  were  bored  to  0.625  inch  and  hardened  steel 
bushings  with  0.25-inch  holes  were  pressed  in.  The  center 
hole  was  bored  to  1  inch  in  diameter,  care  being  taken  to 
make  it  accurate. 

The  two  circular  lines  near  the  outer  edge  were  cut  with  a 
sharp-pointed  tool.  In  the  shop  where  this  master  plate  was 
made,  there  is  a  machine  for  dividing  surveying  and  astro- 
nomical instruments,  and  it  is  considered  accurate  within  a 
half  second.  This  machine  was  used  for  laying  out  the  base 
lines  that  were  ruled  between  two  circular  lines  on  the 
master  plate.  The  micrometer  microscope  was  then  used  as 
will  now  be  described.  The  master  plate  is  shown  in  Fig.  3 
placed  against  the  vertical  surface  of  an  angle-plate,  and  a 
micrometer  stand  and  angle-plate  are  supported  by  a  surface 
plate.  The  master  plate  fits  over  a  steel  center  pin  which 
should  have  a  tight  frictional  fit. 
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(A)    Master   Plate    and    Disks.      (B    and    C)    Diagrams    illustrating 
Use  of  Microscopes   in  Conjunction  with   Screw   Cutting 


Adjusting    Microscope 
Relative  to  Mas- 
ter Plate 

When  setting  up  the 
microscope,  it  is  nec- 
essary to  locate  t,he 
webs  in  line  with  the 
center  of  the  steel  pin. 
An  ordinary  surface 
gage  is  first  used.  Any 
two  lines  within  the 
outer  circles  that  are 
180  degrees  apart  are 
set  in  a  horizontal  po- 
sition. The  microscope 
is  then  put  into  place. 
By  referring  to  Fig.  1, 
it  will  be  seen  that  the 
base  of  the  microscope 
stand  is  provided  with 
two  screws  0,  the  pur- 
pose of  which  is  to 
prevent  the  microscope 
from  coming  into  con-  Fig-  5-    Microsc°Pe  Lathe  Attachment 

tact  with  the  plate  and  to  keep  it  in  focus  when  moved  from 
side  to  side.  In  this  case  it  was  necessary  to  use  a  parallel, 
Fig.  3,  to  provide  a  wider  bearing  surface  for  screws  O. 

In  setting  the  microscope,  it  should  first  be  adjusted  until 
the  webs  appear  sharp  and  distinct;  the  two  screws  in  the 
baseplate  of  the  stand  are  then  turned  until  a  line  on  the 
master  plate  appears  sharp.  When  doing  this,  the  light  or 
illumination  for  the  line  should  be  in  the  direction  of  the 
line  (as  indicated  at  a,  Fig.  2)  and  not  on  the  side.  The 
line  should  also  be  exactly  between  the  webs.  The  micro- 
scope is  now  in  focus  and  the  reading  of  the  dividing  head 
is  noted,  or  if  preferable,  it  can  be  set  to  zero.  The  micro- 
scope is  now  shifted  to  the  other  side  of  the  master  plate 
for  observing  the  line  there.  If  it  is  not  in  the  center  of  the 
webs,  the  micrometer  head  is  turned  and  the  number  of  di- 

,     visions  the  line  is  out  is  counted.     For  example,  if 

it  is  out  forty  divisions,  the  micrometer  is  turned 
back  twenty  divisions,  and  then  the  plate  is  turned 
on  the  pin  until  the  line  is  central  between  the 
webs.  When  taking  these  observations,  the  mi- 
croscope inverts  the  line  or  image  because  of  its 
optical  construction.  This  does  not  affect  the  re- 
sult, however.  The  line  on  the  other  side  of  the 
master  plate  is  again  observed  through  the  micro- 
scope, and  if  it  is  not  in  the  center  of  the  webs,  the 
operation  will  have  to  be  repeated,  half  the  error 
being  taken  up  by  turning  the  plate  on  the  pin 
as  described.  Ordinarily,  it  would  be  necessary 
to  move  the  microscope  from  one  side  to  the  other 
four  or  five  times.     . 

When  the  lines  on  each  side  of  the  master  plate 
have  been  set  parallel  with  the  surface  plate  in 
the  manner  described,  the  master  plate  is  turned 
180  degrees  to  see  if  the  lines  have  been  ruled 
exactly  central.  The  line  on  one  side  is  first  set 
central  with  the  web  lines  by  turning  the  plate. 
and  then  the  microscope  is  shifted  to  the  other 
side,  and  if  the  lines  are  central,  the  latter  line 
will  appear  in  the  center  of  the  webs.  If  there  is 
any  error  it  will  be  necessary  to  have  the  plate 
sent  back  to  the  dividing  machine.  With  an  accu- 
rate dividing  machine,  however,  errors  of  this  kind 
rarely  occur,  and  if  they  do,  they  usually  may  be 
traced  to  carelessness  in  some  of  the  operations. 

Laying:  out  the  Holes  in  the  Master  Plate 

After  the  microscope  has  been  adjusted  as  de- 
scribed, the  holes  in  the  master  plate  may  be  lo- 
cated. The  procedure  for  one  set  of  holes  is 
practically   the  same  as   for  the  others,   the  only 
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difference  being  thai  disks  <>r  suitable  diameter  are  required 
in  each  case,  The  six  bolea  arc  tirsi  drilled  and  tapped  tor 
"i-incii  screws  in  approximately  the  right  position!.    Begin 

Ding   wiili   the   two   boleB  thai    are  ,r>    inches  apart,   tWO  disks 

4  inches  in  diameter  and  similar  to  the  one  shown  in  Fig.  :;, 

and  also  al     I    in    Fig     I.   will   be  required.    As  these  disks  arc 

■i  inches  in  diameter,  they  will  each  touch  the  1-inch  center 
pin.  The  large  hole  in  each  disk  enables  the  haso  lines  of 
the  master  plates  to  be  seen  when  looking  through  the  nn 
CTOBCOpe.  The  master  plate  is  turned  until  line  a  is  central 
in  the  microscope,  as  shown  at  .1,  Fig.  4.  A  vernier  height 
gage  is  then  set,  in  this  particular  case,  to  7  inches  and  the 
disks  arc  set  so  that  they  touch  the  central  pin  and  also  the 
height  gage.  The  master  plate  is  next  turned  180  degrees 
so  that  line  b  is  central  in  the  microscope,  after  which  the 
disks  are  again  tested  with  a  height  gage.  If  all  the  meas- 
urements have  been  carefully  taken  the  height  gage  will 
just  touch  the  two  disks.  If  there  is  any  error  the  height 
gage  should  be  set  to  half  the  error  and  the  disks  moved  a 
corresponding  amount.  If  an  extremely  accurate  test  is 
required,  a  long  straightedge,  say  18  inches  long,  may  be 
placed  on  the  disks.  A  dial  indicator  applied  to  the  ends  of 
the  straightedge  or  parallel  will  then  show  any  slight  error. 
When  the  disks  have  been  properly  set,  the  plate  is  next 
taken  to  a  lathe  known  to  be  accurate  and  after  it  is  set  in 
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Fig.  6.     Web  Lines  of  Microscope  and  their  Position  Relative  to  Thread 
Tool  and  Aligning-  Bar 

the  usual  way  by  indicating  the  disks,  the  holes  are  bored  to 
receive  the  hardened  steel  bushings.  The  other  holes  are 
located  in  exactly  the  same  manner  except  that  the  disks 
are  made  to  the  required  diameter. 

Microscope  for  Setting:  Tool  when  Cutting-  Accurate 
Screw  Threads 

A  microscope  mounted  on  a  lathe  may  be  used  for  setting 
the  tool  to  the  correct  angle  when  cutting  screw  threads. 
A  microscope  lathe  attachment,  made  by  the  Cambridge 
Scientific  Co.,  Ltd.,  Cambridge,  England,  which  is  intended 
for  setting  the  thread  tool  and  checking  its  angle  is  illus- 
trated in  Fig.  5.  The  diagrams  B  and  C,  Fig.  4,  show  another 
microscope  used  for  this  purpose  which  differs  somewhat 
from  the  one  shown  in  Fig.  5,  especially  as  regards  the  form 
of  holder.  Referring  to  diagram  C,  the  microscope  M  is  sup- 
ported by  an  arm  Q  which,  in  turn,  is  held  by  a  vertical  post 
R,  screwed  into  the  rear  side  of  the  lathe  carriage.  This 
arm  or  bracket  is  made  to  suit  the  size  of  the  lathe,  and 
since  it  is  fixed  to  the  carriage,  the  microscope  always  re- 
mains in  the  same  position  relative  to  the  nut  and  lead- 
screw.  The  diagram  B  which  represents  a  plan  view,  shows 
the  bracket  attached  to  the  front  side  of  the  carriage,  the 
microscope  being  used  in  this  case  in  connection  with  in- 
ternal thread  cutting.  The  tool  is  first  set  in  the  proper 
position  by  the  microscope  and  it  is  then  moved  over  to  the 
working  position  by  the  cross-slide.  When  looking  thi'ough 
this  particular  microscope,  the  webs  appear  as  shown  at  A, 
Fig.   6,  which   is  a  view   showing  the   eye-piece  and   socket 


removed.  The  angle  between  the  Webs  should  correspond 
with  the  angle  Of  the  thread  to  be  cut,  separate  diaphragms 
being    required    tor   different   standard   screw    threads.      The 

diagram  />•  represents  the  point  of  the  thread  cutting  tool 
as  it  would  appear  when  Set  with  reference  to  the  web  lines 

The  microscope  may  he  adjusted  for  focus  by  first  placing 
a  rule  or  scale  on  a  piece  of  wood  at  such  a  height  that  the 
face  of  the  scale  is  in  the  plane  of  the  lathe  centers.  The 
microscope  is  then  carefully  focused  on  this  scale,  so  that 
when  it  is  used  for  setting  the  thread  tool  the  latter  will  be 
in  focus  when  it  is  at  the  height  of  the  lathe  centers.  The 
next  step  is  to  set  one  web  parallel  with  the  side  of  a  cylin- 
drical rod  mounted  between  the  centers  as  Indicated  by  di- 
agram C,  Fig.  6. 

A  special  piece  of  the  form  shown  at  T,  Fig.  4,  may  be 
used  for  focusing  the  microscope  instead  of  using  the  rule 
or  scale  as  described.  This  centered  plug  has  a  flat  surface 
U  which  is  in  line  with  the  lathe  centers  when  mounted 
between  them.  The  microscope  is  adjusted  until  the  marks 
left  by  the  milling  cutter  or  file  are  clear  and'  distinct.  This 
plug  is  then  turned  upon  the  centers  so  that  one  web  may 
be  set  parallel  with  the  cylindrical  side. 

After  making  these  adjustments,  the  tool  is  clamped  in 
the  toolpost  and  placed  under  the  microscope,  which  shows 
whether  or  not  it  is  ground  to  the  correct  angle  and  also  its 
position.  When  the  tool  is  set  for  cutting  external  threads, 
it  will  appear  in  the  microscope  as  though  it  were  for  in- 
ternal work  and  vice  versa,  since  the  microscope  inverts  the 
image.  The  microscope  makes  it  possible  to  readily  set  a 
tool  which  has  been  removed  for  sharpening  before  the 
thread  is  finished. 

In  the  microscope  referred  to,  spider  webs  are  used  in  the 
diaphragm.  Fine  lines  ruled  on  parallel  glass  might  be  used 
instead,  but  the  webs  are  more  distinct  than  lines  on  glass. 
The  webs,  however,  are  likely  to  be  broken,  especially  if  the 
diaphragms  have  to  be  changed  frequently  to  suit  different 
forms  of  screw  threads.  On  the  other  hand,  the  glass  is 
likely  to  fog  and  gather  dust,  and  it  may  be  scratched  in 
cleaning.  The  spiders  for  spinning  these  webs  are  obtained 
in  the  autumn  as  they  spin  the  best  webs  at  that  time.  The 
webs  are  fixed  on  gummed  forks.  The  spider  is  placed  on  a 
stick  which  is  shaken  gently,  causing  the  spider  to  spin  a 
web  in  an  attempt  to  reach  the  floor.  This  web  is  wound 
on  the  fork  and  the  latter  is  put  aside  to  dry  for  a  day  or 
two  and  is  then  stored  for  future  use. 

*  *     * 

BUREAU  OF  STANDARDS'  WORK  ON  LIGHT 
ALUMINUM  ALLOYS 

In  investigations  recently  conducted  by  the  Federal  Gov- 
ernment, one  of  the  most  important,  taken  up  because  of  its 
military  importance  and  urgency,  was  that  of  the  technical 
phases  of  the  manufacture  and  the  properties  of  the  light 
alloys  of  aluminum,  both  wrought  and  cast.  Such  alloys  are 
of  especial  significance  in  connection  with  the  design  and 
construction  of  aircraft,  for  which  their  lightness  and 
strength  well  fit  them.  An  interesting  result  of  this  work 
has  been  the  demonstration  of  the  necessity  for  thorough 
investigation  of  fundamental  facts  and  phenomena  as  the 
only  satisfactory  basis  for  technical  progress  in  the  art  of 
manufacture.  Thus,  at  the  outset,  interpretation  of  test 
results  was  confronted  by  an  almost  total  ignorance  oh  the 
part  of  our  present-day  metallurgy  of  some  of  the  most 
fundamental  physico-chemical  data  of  aluminum  and  its  al- 
loys. As  the  technical  phases  of  the  work  have  proceeded 
therefore,  the  theoretical  phases,  such  as  constitution,  etc., 
have  required  more  and  more  attention,  until  at  present  it 
appears  that  further  progress  depends  upon  the  solution  of 
several  of  these  fundamental  questions. 

*  *     * 

During  the  year  1917,  Japan  imported  metal-  and  wood- 
working machinery  to  the  value  of  $702,422.  The  United 
States  and  Great  Britain  furnished  the  bulk  of  this  import. 
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Fig.   1.     Work  set  up  on  Surface  Plate  for  Boring 


Fig.   2.      Surface  Plate   and   Boring-bar  Brackets 


Dudgeon  System  of  Precision  Boring 

Method  of  Boring  Jigs  and   Similar  Work  by  Means  of  Simple  Equipment  and  without   Depending 
Upon  the  Accuracy  of  the  Machine  Used  for  Operating  the  Boring-bar 


A  SYSTEM  of  precision  boring  has  been  developed  by 
H.  A.  Dudgeon,  works  manager  of  the  Coventry  Chaiu 
Co.,  Ltd.,  Coventry,  England.  With  this  system,  it  is 
claimed  that  very  accurate  results  may  be  obtained  by  com- 
paratively unskilled  labor  and  with  any  suitable  machine, 
regardless  of  its  condition,  provided  the  required  speeds  and 
feeds  are  available.  The  system  is  applicable  not  only  to 
precision  work  on  jigs,  fixtures,  etc.,  but  also  to  general 
manufacturing  and  particularly  to  experimental  work  for 
which  it  is  not  advisable  to  make  fixtures  at  the  outset. 

Principle  of  the  Dudg-eon  System 

When  a  machine  is  depended  upon  for  doing  precision 
work,  it  must  not  only  have  inherent  accuracy  but  also  be 
capable  of  maintaining  it.  The  spindles  and  slides,  however, 
are  subject  to  more  or  less  wear,  thus  affecting  the  initial 
accuracy.  If  the  adjustments  of  the  machine  are  dependent 
upon  precision  screws,  there  is  no  assurance  that  their  ini- 
tial accuracy  will  be  maintained,  especially  if  these  screws 
are  frequently  adjusted.  The  object  of  the  Dudgeon  system 
is  to  eliminate  dependence  on 
the  accuracy  of  the  machine 
(which  is  merely  used  to  pro- 
vide rotating  and  feeding 
movements)  and  to  employ 
simple  equipment  which  can 
be  replaced  or  restored  to  the 
original  condition  at  small 
cost.  The  degree  of  accuracy 
that  is  obtained  through  this 
system  depends  exclusively 
upon  such  inexpensive  equip- 
ment as  boring-bars,  setting 
and  test  bars,  and  bushings, 
together  with  accurate  means 
for  checking  dimensions.  In 
addition,  the  idea  is  to  enable 
precision  work  to  be  done 
without  having  valuable  ma- 
chines idle  while  setting  up 
work,  as  the  work  may  be  ar- 
ranged for  boring  without  de- 
pendence on  the  machine 
which  may  be  engaged  on 
other  work  meanwhile. 


Fig.   3.      Dudgeon  Jig-boring  Machine 


The  Boring  Machine 
The  Dudgeon  jig  boring  machine  illustrated  in  Fig.  3 
affords  a  convenient  means  of  revolving  and  feeding  the 
boring-bars  and  tools,  although  it  is  not  essential  to  the 
system  to  be  described.  This  machine  provides  the  necessary 
speeds  and  feeds  for  work  within  its  capacity,  and  it  is  de- 
signed to  be  readily  adjusted"  to  any  position  within  a  wide 
range.  The  construction  is  such  that  the  initial  cost  is  low 
as  compared  with  that  of  other  machines  of  similar  capacity. 
As  the  illustration  shows,  the  machine  carries  its  own 
countershaft,  which  is  connected  with  the  spindle  head  by  a 
belt  (not  in  position)  operating  over  cone  pulleys  for  vary- 
ing the  speeds.  The  spindle  head  is  mounted  at  the  upper 
end  of  a  frame  which  is  pivoted  at  the  base  so  that  it  can 
swing  along  a  vertical  plane  for  locating  the  spindle  in  any 
desired  position  laterally.  Provision  is  made  for  firmly 
clamping  the  frame. to  one  edge  of  the  table  after  adjust- 
ment. The  table  itself  may  be  adjusted  vertically  by  means 
of  its  threaded  pillar  or  column  and  a  revolvable  nut  operated 
by  the  handwheel  and  gearing  shown.     The  feed  variations 

are  derived  through  a  gear- 
box. The  feeding  movement 
is  reversible,  and  a  rapid  hand 
feeding  movement  is  provided. 

The  Surface  Plate  for  Setting: 
up  Work 

The  large  surface  plate  seen 
in  Figs.  1  and  2  is  provided 
with  an  accurate  plane  sur- 
face and  is  an  essential  part 
of  the  equipment  This  plate 
is  well  ribbed  on  the  lower 
side  and  is  supported  on  three 
bosses  or  feet  The  part  to  be 
bored  is  set  up  on  this  | 

her  with  an  Independent 
boring-  or  cutter-bar  support- 
ed by  suitable  hearings  and 
brackets,  which  will  be  de- 
scribed later.  When  setting  up 
the  work  and  the  boring-bar. 
the  surface  plate  ordinarily 
rests  on  a  bench,  and  when 
the  part  is  ready  for  boring. 
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Fig.   4.      Cast-iron  Square   and   Side   Guide  for   Surface   Plate 

the  surface  plate  is  placed  upon  the  table  of  the  machine; 
the  spindle  of  the  latter  is  then  connected  to  the  boring-bar, 
which  is  thus  given  the  required  rotating  and  feeding  move- 
ments. The  thrusts  when  boring  are  seldom  great  enough  to 
make  it  necessary  to  bolt  the  surface  plate  to  the  machine 
table.  A  simple  stop  is  usually  sufficient,  the  stop  being 
located  to  prevent  any  shifting  of  the  plate  as  a  result  of 
the  feeding  pressure.  As  the  illustrations  show,  the  surface 
of  the  plate  has  a  number  of  equally  spaced  holes  in  it, 
which  are  tapped  to  receive  clamping  bolts.  One  edge  of  the 
plate  also  has  six  tapped  holes  and  is  scraped  true  and  square 
with  the  surface.  The  locating  bar  or  side  guide,  seen  at  B 
in  Fig.  4,  is  clamped  against  this  edge  of  the  surface  plate 
and  enables  other  parts  of  the  equipment  to 
be  located  with  reference  to  this  edge. 

When  adjusting  the  boring-bar  or  work,  it  is 
necessary  to  measure  in  a  vertical  direction 
in  relation  to  the  surface  plate  and  also  in  a 
horizontal  direction.  The  horizontal  measure- 
ments may  be  taken  direct  from  the  side  guide 
or  from  a  cast-iron  setting  square,  which  is 
shown  at  A,  Fig.  4,  and  also  in  position  on  the 
surface  plate  in  Fig.  1.  This  square  is  used  in 
combination  with  the  side  guide  and  its  utility 
will  be  more  apparent  as  the  description  pro- 
ceeds. 


end  prorldei  meant  tor  driving.  The  cutters  are  located  at 
an  angle  Of  45  degree!  vviih  the  bar,  and  are  locked  and  ad- 
justed with  set-screws.  These  boring-bars  are  y2,  %,  and  1 
inch  in  diameter,  n-sperl  i  vcly.  The;  two  .setting  burs  are  0.4 
and  0.8  inch  in  diameter  and  have  separate  bushings.  The 
diameters  are  not  the  same  as  those  of  the  boring-bars,  so 
that  the  bushings  will  be  used  only  for  setting  up  the  work 
and   will  not  bo  subjected  to  wear. 

The  connection  between  the  boring-bar  and  the  machine 
spindle  is  by  a  universal  joint.  Tlii.s  universal  joint  is  not 
provided  to  enable  the  boring  of  holes  at  artgles,  but  is 
merely  in  the  nature  of  a  floating  drive  to  compensate  for 
any  slight  lack  of  alignment  between  the  boring-bar  and  the 
machine  spindle.  A  center  similar  to  a  lathe  center  is  pro- 
vided to  enable  the  machine  spindle  to  be  set  concentric  with 
the  boring-bar,  although  precise  concentricity  is  not  essen- 
tial on  account  of  the  universal  joint. 

Setting-  up  Work  for  Precision  Boring- 

A  casting  is  shown  in  Fig.  1  set  up  for  boring  one  of  three 
holes.  In  setting  such  work  on  the  surface  plate,  the  piece 
is  first  clamped  in  any  suitable  position  with  its  face  square 
with  the  scraped  edge  of  the  plate  and  also  square  with  the 
surface  plate.  The  boring-bar  brackets  are  next  set  approx- 
imately so  that  one  of  the  setting  bars  will  pass  through  the 
rough  cored  or  drilled  hole.  By  using  the  cast-iron  square 
and  a  suitable  length  gage,  the  bar  is  located  parallel  with 
the  edge  of  the  surface  plate  and  at  the  correct  distance.  In 
setting  the  bar,  it  is,  of  course,  adjusted  vertically  and 
laterally  by  the  horizontal  and  vertical  slides  of  the  brackets. 
Fig.  1  illustrates  the  use  of  a  dial  indicator  for  testing  the 
parallelism  of  the  bar  with  the  surface  of  the  plate.  After 
the  setting  bar  is  located  in  the  correct  position,  it  is  re- 
placed with  the  boring-bar  which,  after  being  connected  with 
the  spindle  of  the  machine,  is  used  to  bore  the  hole. 

If  resetting  for  boring  another  hole  is  likely  to  keep  the 
machine  idle  for  some  time,  the  plate  should  be  removed 
from  the  machine'  to  the  set-up  bench,  thus  enabling  the 
machine  to  be  used  for  another  boring  job.  When  resetting 
the  brackets  for  another  hole,  several  methods  may  be  used. 


Adjustable  Brackets,  Boring--bars,  and 
Setting-  -Bars 

The  two  brackets  which  support  the  boring- 
or  cutter-bar  at  the  ends  are  provided  with 
horizontal  and  vertical  slides.  An  arm  carry- 
ing at  its  end  a  sleeve  or  bushing  through 
which  the  boring-bar  passes  is  bolted  to  the 
vertical  slide  and  has  a  universal  adjustment. 
The  sleeve  or  bushing  in  the  arm  is  spherical 
and,  therefore,  self-aligning,  and  the  bore  of 
this  sleeve  tapers  slightly  to  fit  the  tapered 
boring-bar  guide  bushing.  The  sleeve  and 
bushing  are  shown  separated  and  lying  on  the 
surface  plate  in  Fig.  2.  A  more  recent  design 
of  boring-bar  bracket  than  that  shown  in  Fig. 
2  is  illustrated  in  Fig.  5. 

The  equipment  includes  three  boring-bars 
of  a  suitable  length,  with  holes  for  receiving 
cutters  spaced  3  inches  apart.    A  flat  at  one 
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Fig.    5.      Elevations   and   Plan   of   Boring-bar   Bracket 
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Fig.   6.     Methods  of  locating  "Work 

As  the  location  of  the  first  hole  relative  to  the  surface  of  the 
plate  and  to  the  square  is  known,  the  setting  bar  for  the 
second  hole,  or  subsequent  holes,  can  be  set  from  the  same 
surfaces  to  calculated  distances;  or  a  test  bar  can  be  fitted  to 
the  first  bored  hole  and  the  setting  bar  adjusted  with  refer- 
ence to  it  by  measuring  with  a  vernier  caliper  or  length  rods. 
Adjustments  for  holes  in  the  same  horizontal  plane  could  be 
made  without  using  a  setting  bar,  except  for  the  first  hole, 
by  simply  adjusting  the  work  laterally  the  required  amount. 
For  instance,  gage-blocks  could  be  inserted  between  the  side 
guide  plate  and  a  finished  surface  on  the  base  of  the  work  for 
each  lateral  adjustment  that  might  be  required.  The  boring- 
bar  brackets  in  such  a  case  would  remain  in  one  position. 

Fig.  6  illustrates  methods  of  making  adjustments  which 
may  be  used  to  advantage  in  some  cases.  The  hole  A  is  first 
bored,  the  piece  being  set  in  any  suitable  way  and  fixtures 
used  if  profitable.  The  upper  view  shows  how  the  work  is 
relocated  by  a  bar  inserted  in  the  first  bored  hole.  This  bar 
rests  in  two  V-blocks  which,  in  turn,  are  located  by  two 
angle-plates  bolted  to  the  surface  plate.  In  the  lower  view, 
the  location  is  determined  by  two  angle-plates  which,  in 
turn,  are  located  by  the  side  guide. 

For  the  accurate  location  of  work  and  bars,  holders  for 
length  rods  of  the  forms  illustrated  in  Fig.  7  are  recom- 
mended. With  a  plain  end-measuring  rod,  it  is  not  easy  to 
find  the  highest  points  on  two  round  bars  or  the  minimum 
distance  between  them.  Difficulty  may  also  be  experienced 
in  measuring  between  a  flat  surface  and  a  round  bar.     To 


facilitate  such  measurements,  it  is  preferable  to  use  a  form 
of  holder  that  will  insure  keeping  the  measuring  rod  upright 
at  least  in  one  direction,  which  is  the  object  of  using  holders 

of  the  design  shown. 

*     *     * 

LAYING  OUT  MACHINE  HANDLES 

It  is  often  convenient  to  have  a  standard  set  of  propor- 
tional dimensions  for  drafting-room  use,  in  laying  out  va- 
rious sizes  of  parts,  such  as  knobs,  bushings,  handles,  etc., 
in  order  that  uniformity  of  shape  may  be  maintained.  In 
the  illustration  shown  in  connection  with  the  accompanying 
table,  a  machine  handle,  such  as  used  on  handwheels,  bell- 
cranks  and  levers,  is  laid  out.  The  horizontal  center  line 
is  first  drawn  and  the  length  L,  representing  the  desired 
length  of  the  handle,  is  laid  off  thereon.  This  length  is  then 
divided  into  five  equal  parts,  as  shown,  and  the  line  ab  drawn 
through  the  second  division  point  from  the  right.  This  dis- 
tance G  indicates  the  point  where  the  swell  in  the  handle 
should  come  and  is,  of  course,  equal  to  two-fifths  of  L.  The 
swell,  or  largest  diameter,  D  is  then  laid  off  on  line  ab. 
With  a  radius  R  equal  to  length  L,  and  a  center  on  line  ab, 
the  two  greater  arcs  are  drawn  as  shown.     The  radius  r  ie 
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Fig.   7.     Holders  for  End-measuring  Sods 


made  equal  to  one-fifth  of  L  and  radius  r,  equal  to  one-half 
of  r,  or  one-tenth  of  L.  The  arcs  described  by  the  radius 
R1  are  merely  connecting  arcs,  the  radius  of  which  must  be 
determined  by  trial.  This  method  gives  a  well-proportioned 
handle,  plenty  of  strength,  and  good  shape.  The  table  gives 
dimensions  suitable  for  making  handles  of  from  %  to  l'_. 
inch  in  diameter  and  from  1%  inch  to  3a4  inches  in  length 

F.  R.  D 
*     *     * 

GAGES  TESTED  BY  THE  BUREAU  OF  STANDARDS 

The  Bureau  of  Standards'  report  for  its  last  fiscal  J 
indicates  that  not  less  than  27.865  gages  were  received, 
tested,  and  certified  or  rejected  by  the  Division  of  Weights 
and  Measures.  Of  this  number,  about  60  per  cent  may  be 
classed  as  plain  gages  (plain  plug,  snap,  and  ring  gages); 
about  20  per  cent  as  profile  gages  (complicated  templets, 
chamber  gages,  and  fixture  gages);  and  about  20  per  cent 
thread  gages.  In  addition  to  the  foregoing  tests,  the  bureau 
has  been  called  upon  to  inspect  at  various  point  in  the  field 
numerous  gages  used  in  the  production  of  cannon.  About 
1500  gages  were  inspected  at  the  New  York  City  branch  of 
the  gage  section  of  the  bureau. 


THE  BURDEN  OF  OVERHEAD 

If  the  man  who  works  mainly  with  his  hands  in  the  shop 
thoroughly  understood  the  meaning  of  overhead  expense, 
he  might  be  better  satisfied  with  that  share  of  the  return 
from  the  sale  of  a  finished  article  which  comes  to  him  in  the 
form  of  wages.  Overhead  expense  should  include  many  items, 
some  small,  but  aggregating  from  50  to  200  per  cent  of  the 
actual  labor  cost,  according  to  the  character  of  the  business. 
Here  is  a  list  of  such  items  taken  from  the  cost  account  of 
a  machine  tool  manufacturing  business: 


Stable    and   garage 

Office     expense,     salaries,     postage, 

stationery,   etc. 
Shipping   and   receiving 
Advertising 
Selling 

Demonstrating 

Royalties  on   patents   and   machines 
Interest   on   borrowed   money 
Repairs 


Management   expense 
Maintenance  of   buildings 
Maintenance   of   shop   equipment 
Rent  on   buildings  not  owned 
Taxes  and   insurance 
Horses,    wagons,    motor    trucks   and 

automobiles,    cost  and  upkeep 
Inspection   of   product 
Light,    heat  and  power 
Depreciation     of     buildings,      plant 

and   equipment 

The  selling  cost,  which  on  many  products  is  equal  to  or 
greater  than  the  direct  labor  cost  of  manufacture,  is  not 
strictly  overhead,  but  is  included  in  this  list,  because  it  is 
a  part  of  the  intervening  expense  between  the  labor  cost  and 
the  selling  price. 

A  workman  who  knows  that  the  piece  price  is  often  only  40 
cents  for  the  work  on  a  certain  article  which  sells  for  $2,  is 
apt  to  think  that  he  receives  entirely  too  little  for  his  labor; 
but  when  he  adds  overhead  expense  to  the  cost  of  material 
and  labor  he  will  realize  that  the  net  profit  remaining  to 
the  manufacturer  is  not  nearly  as  great  as  he  thought.  Some- 
times the  margin  is  so  narrow,  especially  when  business  is 
dull,  that  the  profit  on  each  individual  article  must  some- 
times be  figured  in  fractions  of  a  cent. 

Ignorance  of  actual  manufacturing  costs  is  surprisingly 
prevalent,  not  only  among  working  men,  but  also  among 
employers;  and  a  large  percentage  of  business'  failures  is 
traceable  to  this  cause.  The  relation  of  overhead  expense 
to  labor  cost  and  to  the  selling  price  of  the  product,  is  a 
study  of  the  first  importance  for  all  industrial  schools. 


ECONOMIC  FACTORS  IN  MACHINE 
DESIGN 

Machine  designers  should  aim  to  develop  a  knowledge  of 
commercial  conditions;  to  acquire  the  business  man's  point 
of  view  in  working  out  designs  of  machines.  It  has  been 
well  stated  that  an  engineer  is  a  man  who  not  only  designs 
and  builds  safely,  but  who  also  produces  a  machine  that  is 
adapted  to  manufacturing  needs  at  a  cost  commensurate 
with  the  service  the  machine  is  to  render.  One  of  the  best 
known  machine  tool  designers  in  the  United  States,  who 
later  became  an  executive  of  one  of  our  largest  machine 
tool  plants,  said  that  the  great  failing  of  most  machine  de- 
signers was  their  lack  of  appreciation  of  the  element  of  cost. 
"Anybody,"  he  said,  "can  design  a  machine  to  do  almost 
anything,  if  he  can  spend  all  the  money  necessary;  but  it 
takes  a  real  designer  to  so  design  a  machine  that  it  can  be 
built  and  sold  at  a  profit." 


The  most  successful  machine  designers  are  those  who  have 
the  idea  of  cost  uppermost  in'  their  minds.  The  com- 
petent designer  aims  to  originate  mechanical  devices  that 
are  reduced  to  their  simplest  form,  because  he  knows  that 
every  unnecessary  screw,  pin,  wheel,  or  lever  increases  the 
first  cost,  and  possibly  the  upkeep.  He  also  considers  care- 
fully the  manufacturing  problems,  such  as  are  encountered 
in  the  pattern  shop,  machine  shop,  or  foundry.  A  machine 
may  be  simple  in  its  arrangement,  perfect  in  its  mechanical 
action,  and  have  every  part  proportioned  to  safely  resist  all 
working  stresses,  but  still  be  greatly  lacking  in  design.  The 
drawing  of  lines  on  paper  is  so  much  easier  than  forming 
in  iron  or  steel  the  parts  that  the  lines  represent,  that  the 
inexperienced  designer  does  not  always  see  his  drawing  from 
the  manufacturing  point  of  view.  The  cost  of  originating 
a  design  that  may  be  drawn  on  paper  in  a  few  hours  or  days 
is  usually  insignificant  when  compared  with  the  actual  manu- 
facturing costs  which  follow  and  often  extend  over  a  period 
of  years. 

The  value  of  cooperation  between  the  designing  and  manu- 
facturing departments  is  not  always  fully  recognized,  espe- 
cially by  the  young  engineer.  What  the  shop  men  think  of 
a  new  design  is  usually  worth  knowing.  Frequently,  a  shop 
foreman  or  the  men  under  him  are  able  to  suggest  changes 
that  simplify  their  work  without  reducing  the  effectiveness 
of  the  design  as  a  whole.  While  engineering  training  and 
ingenuity  are  essential  in  the  drafting-room,  a  machine  de- 
signer is  successful  in  proportion  to  his  ability  to  simplify 
both  the  design  and  the  methods  of  production.  The  best 
designer,  then,  is  one  who  aims  for  both  mechanical  and 
commercial  success  in  whatever  he  originates  or  develops. 


WHY  SOME  MEN  ARE  NOT  PROMOTED 

Many  able  engineers  who  have  remained  in  subordinate 
positions  while  other  men  with  less  technical  knowledge  and 
experience  have  become  executives  in  their  organizations, 
often  consider  this  an  injustice  and  are  likely  to  accuse  the 
management  of  favoritism;  but  they  are  apt  to  fonget  that 
an  executive  position  requires  other  qualifications  besides 
technical  knowledge.  The  ability  to  choose  subordinates 
wisely,  not  only  for  technical  ability,  but  also  for  other 
qualifications  which  fit  them  for  their  work;  to  handle  men 
so  as  to  get  the  best  they  can  give,  and  to  cooperate  with 
others  in  the  organization,  are  some  of  the  valuable  assets 
of  an  executive.  Often  the  engineering  specialist  shows 
himself  incapable  of  meeting  these  requirements,  and  for 
that  and  other  reasons  he  may  be  passed  over  when  the 
selection  is  made  for  a  higher  position. 

When  a  man  finds  he  is  not  advancing  he  should  take 
stock  of  himself  and  determine  whether  he  has  demonstrated 
the  possession  of  qualities  that  are  essential  in  an  executive, 
or  whether  he  has  been  developing  along  lines  that  make 
him  valuable  as  a  specialist  only.  The  ideal  organization, 
whether  mechanical  or  commercial,  is  one  in  which  the  exec- 
utives supplement  each  other,  thinking  and  working  together 
toward  successful  accomplishment. 
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Prospects  for  American  Machine  Tools  in  Italy 

By  ERCOLE  VAGHI,  of  the  Firm  of  Ing.  Ercole  Vaghi,   Milan,   Italy 


PREVIOUS  to  the  war. 
most  of  the  machine 
tools  imported  into  Italy 
came  from  the  United  States 
and  Germany.  The  large 
majority  were  of  German 
origin,  mainly  because  the 
Germans  were  able  to  sell  at 
very  low  prices,  make  prompt 
deliveries,  and  extend  long 
credits.  Their  prices,  in  some 
cases,  were  only  from  one- 
third   to   one-half   of   those 

asked  for  American  machine  tools  for  similar  work.  Most 
of  the  German  machines  were  decidedly  inferior  in  design 
and  construction,  although  Germany  also  produced  a  limited 
number  of  machines  that  were  nearly  (if  not  quite)  equal 
to  the  American  tools.  These  high-grade  machines,  how- 
ever, were  sold  at  about  the  same  price  as  American  ma- 
chines. 

The  low  prices  that  the  Germans  were  able  to  quote  on 
the  majority  of  their  machines,  and  the  prompt  deliveries 
that  they  were  able  to  make,  were  due  not  only  to  inferior 
design  and  workmanship,  but  also  to  the  cheaper  labor  at 
their  command,  and  to  the  fact  that  the  output  of  their 
factories  greatly  exceeded  their  home  consumption,  so  that 
they  were  willing  to  "dump"  their  surplus  on  foreign  mar- 
kets in  order  to  keep  their  factories  busy.  This  "dumping" 
was  encouraged  by  the  German  Government  through  sub- 
sidies of  different  kinds.  German  manufacturers  were  also 
assisted  in  giving  long  credits  by  the  Italian  law,  which 
permits  the  seller  to  retain  title  to  a  machine  sold  until  it 
is  fully  paid  for.  The  Germans  usually  required  a  substan- 
tial payment  on  or  before  delivery,  so  that  if  the  customer 
became  financially  embarrassed,  the  seller  would  take  back 
the  machine,  retaining  the  payments  already  made.  Ma- 
chines thus  taken  back  were  usually  put  into  good  condition 
and  resold  as  new. 

Although  the  Germans  were  able  to  offer  inferior  machine 
tools  at  such  low  prices,  they  were  not  able  to  control  the 
market  entirely,  because,  whenever  higher  grades  of  ma- 
chine tools  were  required,  especially  automatic  machines 
and  precision  machinery,  the  American  tools  could  be  sold. 
It  took  considerable  demonstration,  however,  on  the  part  of 
the  dealer  to  show  the  average  Italian  manufacturer  that  it 
would  be  to  his  advantage  to  pay  a  higher  price  for  an 
American  machine.  Very  few  Italian  industries  were  or- 
ganized for  quantity  production  or  interchangeable  manu- 
facture. Furthermore,  labor  was  so  cheap  in  Italy  that  time- 
and  labor-saving  features  were  not  of  great  importance. 
These  conditions  made  it  extremely  difficult  to  convince  the 
majority  of  buyers  of  the  wis- 


Previous  to  the  war,  many  German  machine  tools  were 
sold  in  Italy,  but  the  last  four  years  have  wrought  many 
changes,  and  the  prospects  for  American  machine  tools  in 
Italy  are  good,  provided  American  machine  tool  manufac- 
turers will  give  that  attention  to  the  Italian  market  with- 
out which  it  is  impossible  for  the  Italian  dealer  in  Amer- 
ican machine  tools  to  hold  the  trade.  In  the  present  ar- 
ticle, Mr.  Vaghi,  who  is  one  of  the  leading  machine  tool 
dealers  in  Italy  and  who  has  sold  American  machine  tools 
in  that  country  for  some  of  the  best-known  American  firms 
for  fourteen  years,  outlines  present  conditions  and  advises 
upon    the    important    points    that    ought    to    be    observed. 


dom  of  purchasing  high-grade 
American  machine  tools  at 
much  higher  prices  than 
those  asked  for  the  inferior 
German  machines. 

The  Revolution  Wrought  by  the 
War  in  Italian  Machine 
Industries 
During    the    war,    quantity 
production    and    interchange- 
able   manufacture    became 
necessary,     and     the     Italian 
manufacturers   therefore   had 


There  is  an  opportunity  for  the  sale  of  American  machine 
tools  in  Italy  in  the  railway  and  automobile  industries  and 
in  the  arsenals.  There  is  also  a  likelihood  of  a  develop- 
ment in  the  shipbuilding  and  agricultural  machinery  in- 
dustries. American  machine  tools  have  a  greater  chance 
of  being  sold  in  the  future  than  they  had  before  the  war, 
because  the  war  period  has  educated  Italian  manufacturers 
to  the  value  of  American  machines.  To  hold  the  trade,  how- 
ever, it  is  necessary  that  the  Italian  dealer  be  assured  of 
good  deliveries,  a  plan  for  which  is  proposed  by  Mr.  Vaghi. 


to  change  their  methods. 
Furthermore,  during  the  war, 
they  were  unable  to  obtain 
anything  but  American  ma- 
chine tools,  and  became  ed- 
ucated in  the  use  of  these 
machines  and  learned  to  ap- 
preciate their  value.  They 
also  were  forced  to  make  use 
of  jigs  and  tooling  equip- 
ments which  necessitated  the 
use  of  a  higher  grade  of  ma- 
chine tools  in  order  that 
proper  results  might  be  obtained.  Under  the  normal  condi- 
tions in  the  past,  where  high  production  or  interchange- 
ability  were  not  required,  it  had  never  been  understood  that 
the  machine  played  so  important  a  part  in  obtaining  a  max- 
imum production. 

During  the  war,  the  wages  of  Italian  labor  rose  to  a  level 
previously  unheard  of,  and  as  there  is  no  prospect  that  wages 
will  materially  decrease,  it  now  becomes  necessary  for  the 
Italian  manufacturer  to  introduce  the  labor-saving  machin- 
ery, which,  in  the  past,  he  did  not  need.  All  these  factors 
will  tend  to  increase  the  chances  for  selling  American  ma- 
chine tools  in  Italy. 

German  Competition  that  American  MachinelTool  Manufac- 
turers will  Face 
The  competition  that  must  be  met  in  selling  American 
machine  tools  in  Italy  will  originate  from  Germany.  Eng- 
land, France,  and  from  Italy  herself.  As  regards  the  Ger- 
man competition,  it  should  be  understood  that  motives  re- 
sulting from  the  war  will  not  long  prevent  German  machines 
from  being  sold  in  Italy  in  competition  with  those  made  in 
other  countries,  if  they  can  be  sold  more  cheaply  and  if  they 
prove  capable  of  producing  as  satisfactory  results  as  other 
machines.  No  manufacturer  can  afford  to  pay  prices  much 
in  excess  of  German  quotations,  in  order  to  obtain  niaeh: 
that  are  built  in  the  Allied  countries  outside  of  Italy.  It  is 
also  likely  that  improvements  will  be  made  in  the  German 
machines  in  order  that  they  may  be  sold » in  competition 
with  American  machines,  because  the  cheaper  German  ma- 
chines sold  before  the  war  may  not  find  a  ready  market  in 
Italy  as  a  result  of  the  experience  during  the  war.  Heavy- 
machinery  in  which  there  is  much  material  and  little  work- 
manship, such  as  boiler-shop  tools,  hydraulic  machinery,  and 
steam  hammers,  is  also  likely  to  come  from  nearby  countries. 
In  machines  of  this  kind,  the  higher  grade  of  workmanship 
is  also  of  less  importance,  and  unless  machines  of  that  kind 
can  be  sold  cheaply  enough,  there  is  not  much  opportunity 
for  them.  The  writer,  however,  has  sold*a  good  many  heavy 
machine  tools  in  Italy  before  the  war,  and  knows  that  if  the 

American  machine  tool  manu- 
^^^^^^^^=^^^^^^       faeturer   will    build    machines 

of  this  kind  in  quantities,  so 
as  to  reduce  the  manufactur- 
ing cost,  there  will  be  a  mar- 
ket for  them. 

It  should  also  be  remem- 
bered that  Germany  will  have 
to  pay  very  large  indemnities 
to  the  Allied  nations,  which 
will  cause  taxes  to  be  very 
high  in  Germany.  Labor  Is 
also  higher  than  before  the 
war.   and,   for   these   reasons, 
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prloea  of  German  machine  tools  will  i>o  higher  than  in  the 
past.  'I'll is  will  make  it  easier  lor  the  American  manufac- 
turer to  compete  wiih  German  pi 

English.  French,  and  Italian  Competition 

It  is  not  likely  that  the  competition  from  England  or 
Prance  will  be  much  greater  than  hefore  the  war.  The 
English  manufacturers,  Of  course,  have  developed  their  fa- 
cilities somewhat,  hut  It  Is  the  belief  of  the  writer  that  the 
British  conservatism  will  again  assert  itself  when  peace  re- 
turns, and  that  the  British  will  not  be  much  more  aggressive 
than  they  were  pre\  ious  to  the  war,  although  the  designs 
of  their  machine  tools  will  doubtless  be  improved.  France 
is  not  yet  in  a  position  to  supply  her  own  machine  tool  de- 
mands, and  will  not  be  able  to  do  so  for  many  years  to 
come;  hence,  the  competition  with  French  machine  tools  in 
Italy  will  be  of  little  importance. 

In  Italy,  there  are  three  firms  making  machine  tools. 
These  Arms  have  greatly  increased  their  facilities  for  manu- 
facturing during  the  war,  and  have  also  developed  modern 
methods  of  production,  but  the  class 

of  machines  that  they  produce  is  ^^^^^^^^^^^^= 
more  nearly  comparable  with  the 
cheaper  class  of  German  machines 
than  with  the  American  machine 
tools,  and  these  firms  will  try  to 
capture  the  market  that  was  held  in 
the  past  by  the  Germans.  They  will 
not,  for  some  time  to  come,  at  least, 
enter  into  serious  competition  with 
the  American  machine  manufac- 
turers. 

Industries  in  Italy  that  Require 
Machine  Tools 

The  main  industries  in  Italy  that 
may  be  considered  as  buyers  of  ma- 
chine tools  are  the  railways,  the 
builders  of  locomotives  and  railway 
cars,  the  automobile  manufacturers, 
the  shipbuilders,  and  the  makers  of 
engines  and  accessory  machinery  for 
ships.  Of  these,  the  three  first  men- 
tioned are  of  the  greatest  importance. 
The  railway  shops,  of  course,  con- 
stantly require  equipment  for  keep- 
ing the  rolling  stock  in  condition. 
There  are  also  six  large  locomotive 

and  car  building  plants  and,  in  addi-  

tion,  two  plants  that  make  axles  and 

wheels  for  locomotives  and  railway  cars.  The  automobile 
industry  is  of  considerable  importance.  In  Italy,  this  in- 
dustry has  concentrated  mainly  upon  very  high-class  and 
high-priced  cars.  It  is  not  believed  that  there  will  be  a  large 
enough  market  for  low-priced  cars  to  warrant  starting  fac- 
tories for  producing  cars  of  this  class  in  great  quantities. 
The  shipbuilding  industry  is  not  as  yet  very  extensive. 
There  are  various  plans  for  developing  this  industry,  but 
these  are  dependent  upon  what  action  is  taken  by  the  Gov- 
ernment for  subsidizing  and  encouraging  shipbuilding.  In 
addition  to  these  industries,  there  are  also  the  great  arsenals 
and  the  munition  manufacturers,  whose  business  doubtless 
will  continue  after  the  war,  although  on  a  smaller  scale. 
Plans  are  also  laid  for  the  building  of  factories  for  making 
agricultural  machinery. 

Methods  of  Selling-  Machine  Tools  in  Italy 

The  American,  English,  and  German  manufacturers  in 
the  past  have  each  used  a  different  method  of  selling.  The 
German  method  of  selling  consisted  in  engaging  an  agent 
who  was  merely  a  traveling  man  for  the  firm  he  represented, 
all  financing  and  billing  being  done  directly  by  the  manu- 
facturer. He  made  reports  to  the  firm  as  to  his  calls,  the 
information  he  obtained,  and,  in  a  general  way,  was  prac- 
tically an  employe,  but  was  paid  by  means  of  commissions 


A  point  that  should  be  brought  home  to  the 
American  manufacturer  is  that,  in  the  past, 
not  enough  care  has  been  given  to  the 
choice  of  agents.  In  some  cases,  dealers' 
prices  have  been  quoted  and  even  exclusive 
agencies  given  to  firms  having  practically 
no  business  standing,  simply  because  they 
represented  themselves  as  dealers  and  mis- 
represented their  ability  and  standing.  After 
having  taken  proper  care  in  selecting  the 
right  agent,  the  manufacturer  should  stand 
by  the  dealer,  and  should  retain  him  at 
least  until  investigations  have  been  made  of 
the  reasons  why  the  dealer  does  not  obtain 
the  results  that  may  have  been  expected. 
The  dealer  has  often  gone  to  considerable 
expense,  and  it  is  unfair  to  take  the  agency 
away  from  him  at  the  very  time,  perhaps, 
when  his  efforts  would  have  begun  to  show 
results.  The  dealer  has  more  at  stake  than 
the  manufacturer,  and  the  manufacturer, 
therefore,  should  consider  the  dealer's  posi- 
tion before  he  makes  any  drastic  changes 
in  his  foreign  representation  arrangements. 


On  the  sales  he  made.  However,  as  soon  as  this  man  had 
worked  up  a  good  business,  the  German  lirm  would  be  likely 
to  refuse  to  renew  his  contract  and  would  then  begin  to 
deal  directly  with  the  customers.  Some  German  firms  had 
no  exclusive  agencies  and  sold  to  any  dealer  who  would  buy 
from  them.  They  also  sold  directly  to  the  customers  in 
competition  with  the  dealers,  making  it  very  difficult  for  the 
latter  to  do  business. 

The  English  manufacturers  generally  sold  directly  to  the 
users  through  their  own  travelers  or  through  English  houses. 
Their  representatives  were  invariably  English,  and  in  many 
cases  were  unfamiliar  with  the  machine  tool  business  and 
had  no  mechanical  knowledge.  It  is  evident  that  under 
these  conditions  their  sales  were  limited. 

The  American  machine  tool  manufacturers  were  the  only 
ones  who  had  exclusive  native  agencies.  They  would  send 
catalogues  and  price  lists  to  the  dealer,  and  would  give  him 
an  exclusive  territory.  No  sales  would  be  made  to  any  other 
dealer  or  directly  to  customers  in  his  territory.  The  dealer 
would  assume  all  the  expenses  for  advertising  and  publicity 

__     work,  and  in  most  cases  would  carry 

the  accounts,  and  would  be  paid  a 
percentage  on  the  selling  price.  There 
is  no  doubt  but  that  this  method  is, 
by  far,  the  best  for  achieving  results, 
and  most  American  firms  that  have 
sold  machine  tools  in  Europe  for  any 
length  of  time  have  come  to  the  con- 
clusion that  it  is  the  best  plan  to 
have  a  native  firm  as  a  representa- 
tive in  each  country. 


What  American  Manufacturers  must  do 
to  Hold  Italian  Trade 


In  the  past,  American  machine 
tool  manufacturers  have  not  given 
the  attention  to  the  foreign  trade 
that  they  should,  if  they  expect  to 
compete  successfully  in  the  future. 
With  the  exception  of  a  few  firms, 
who  have  established  a  large  Eu- 
ropean trade,  most  of  the  American 
manufacturers  have  endeavored  to 
secure  European  business  only  when 
the  trade  at  home  was  slack.  If  this 
method  is  followed  in  the  future, 
German  machine  tool  manufacturers 
will  again  be  able  to  step  in  and  ob- 
=^^^=  tain  a  large  proportion  of  the  orders. 
If  every  time  the  demand  for  ma- 
chine tools  in  the  United  States  is  large  enough  to  take  care 
of  the  entire  product  of  a  manufacturer  he  neglects  his 
European  trade,  it  will  be  impossible  for  his  agents  to  get 
results. 

For  this  reason,  it  would  be  desirable  for  American  manu- 
facturers to  set  apart  a  portion  of  their  output  for  the  Amer- 
ican market  and  another  portion  for  the  European  trade.  If 
this  were  done  and  the  percentage  thus  set  apart  for  Eu- 
ropean customers  were  in  direct  proportion  to  the  average 
sales  in  Europe,  then  it  would  always  be  possible  for  the 
foreign  dealer  to  obtain  such  deliveries  that  he  could  hold 
his  customers.  All  markets  should  be  treated  equitably, 
whether  American  or  European.  The  agent  who  may  have 
worked  hard  and  spent  a  considerable  amount  of  money  in 
acquiring  a  number  of  regular  customers  may  lose  his  trade 
if  the  deliveries  are  too  long  at  a  period  when  competition 
for  new  business  may  be  keen.  In  fact,  this  is  one  of  the 
most  important  points  in  the  retaining  of  foreign  trade.  If 
American  machine  tool  manufacturers  cannot  compete  with 
English  or  German  makers  in  regard  to  deliveries,  they  will 
lose  the  business.  The  less  the  demand  happens  to  be  in 
Italy,  the  better  the  deliveries  should  be,  because  when  the 
demand  is  small,  the  competition  naturally  is  keener. 

Another  point  that  should  be  brought  home  to  the  Amer- 
ican manufacturer  is  that,  in  the  past,  not  enough  care  has 
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been  given  to  the  choice  of  agents.  In  some  cases,  dealers' 
prices  have  been  quoted,  and  even  exclusive  agencies  given, 
to  firms  having  practically  no  business  standing,  simply  be- 
cause they  represented  themselves  as  dealers  and  misrepre- 
sented their  ability  and  standing.  Firms  who  have  not  done 
business  in  Italy  in  the  past  and  who  are  looking  for  agents, 
therefore,  should  be  extremely  careful  in  investigating  the 
standing  of  the  dealer  who  wants  to  secure  their  agency; 
otherwise,  they  are  likely  to  be  represented  by  firms  who 
cannot  give  them  the  best  results. 

After  having  taken  proper  care  In  selecting  the  right 
agent,  the  manufacturer  should  stand  by  the  dealer;  the 
latter  should  not  always  be  blamed  if  he  does  not  get  the 
results  expected.  It  may  be  that  the  machine  has  only  a 
very  limited  market  in  Italy.  It  is  difficult  to  determine 
beforehand  what  the  sale  may  be,  and  the  agent  may  spend 
a  good  deal  of  money  in  advertising  and  other  publicity,  in 
an  endeavor  to  create  a  market,  yet  he  may  be  unable  to  do 
so.  Therefore,  when  the  manufacturer  has  assured  himself 
that  he  has  secured  a  good  agent,  he  should  retain  him  at 
least  until  proper  investigations  have  been  made  of  the 
reasons  why  the  dealer  does  not  obtain  the  results  expected. 

It  should  be  remembered  that  the 
sales  of  machine  tools  in  Italy  can  =^=^====^= 
be  only  a  fraction  of  the  sales  in  the 
United  States,  and,  in  general,  will 
be  smaller  than  the  sales  that  can  be 
expected  in  England  or  in  France. 
The  manufacturer  should  also  re- 
member that  he  has  usually  only  fur- 
nished catalogues  and  price  lists  to 
the  dealer,  and  after  that  he  has  done 
no  further  work  to  create  a  sale  for 
his  tools  in  the  foreign  country.  On 
the  other  hand,  the  dealer  has  pub- 
lished advertising  matter  in  the 
language  of  the  country  and  has  sent 
out  travelers  to  canvass  the  market; 
he  has,  therefore,  gone  to  consider- 
able expense,  and  it  is  unfair  to  take 
the  agency  away  from  him  at  the 
very  time,  perhaps,  when  his  efforts 
would  have  begun  to  show  results. 
The  dealer  has  more  at  stake  than 
the  manufacturer,  and  the  manufac-  ^^^^^^^^^^^^= 
turer,  therefore,  should  consider  the 

dealer's   position   before   he   makes   any  drastic   changes  in 
agency  arrangements. 

General  Summary 

Briefly  summarized,  there  is  a  chance  for  the  sale  of  Amer- 
ican machine  tools  in  Italy  in  the  railway  and  automobile 
industries  and  in  the  arsenals.  There  is  also  a  likelihood 
of  a  development  in  the  shipbuilding  and  agricultural  ma- 
chinery industries.  American  machine  tools  have  a  greater 
chance  of  being  sold  in  the  future  than  they  had  before  the 
war,  because  the  war  period  has  educated  Italian  manufac- 
turers to  the  value  of  American  machines.  To  hold  the  trade, 
however,  it  is  necessary  that  the  Italian  dealer  be  assured 
of  good  deliveries. 


STATISTICS  ON  EXPORTS  OF  MACHINE  TOOLS 

The  exports  of  metal-working  machinery  during  1918  had 
a  value  of  $51,620,297.  During  1917  the  exports  were  valued 
at  $61,315,032,  showing  a  decrease  for  1918  of  $9,694,735. 
The  exports  to  England  amounted  to  $18,632,255,  of  which 
lathes  equalled  $3,304,898;  grinding  machines  $2,225,838; 
other  machine  tools  $5,474,464;  and  all  other  metal-working 
machinery  $7,627,055.  These  figures  cover  the  machinery 
sent  to  England  only  and  d'o  not  include  machinery  sent  to 
Scotland  or  other  parts  of  the  British  Empire.  The  exports 
to  France  amounted  to  $15,250,599. 


It  would  be  an  excellent  plan  for  American 
manufacturers  to  set  apart  a  portion  of 
their  output  for  the  American  market  and 
another  portion  for  the  European  trade.  If 
this  were  done  and  the  percentage  thus  set 
apart  for  European  customers  were  in  direct 
proportion  to  the  average  sales  in  Europe, 
then  it  would  always  be  possible  for  the  for- 
eign dealer  to  obtain  such  deliveries  that 
he  could  hold  his  customers.  All  markets 
should  be  treated  equitably,  whether  Amer- 
ican or  European.  The  agent  who  has 
worked  hard  and  spent  a  considerable 
amount  of  money  in  acquiring  a  number  of 
regular  customers  may  lose  his  trade  if  the 
deliveries  are  too  long  at  the  period  when 
competition  for  new  business  may  be  keen. 
In  fact,  this  is  one  of  the  most  important 
points  in  the   retaining   of  all  foreign  trade. 


FOREIGN    RECONSTRUCTION    PROGRAMS 

The  following  is  an  interesting  summary  of  the  recon- 
struction programs  of  Great  Britain,  France,  Italy,  and 
Japan : 

The  peace  plans  of  England,  carefully  worked  out  by  the 
Government  in  cooperation  with  the  country's  varied  in- 
dustries, include  the  lowering  of  the  costs  of  production  of 
its  manufactories;  the  speeding  up  of  labor;  the  cheapening 
of  raw  materials  by  buying  in  enormous  quantities;  nation- 
sized  combinations;  the  abolition  of  wasteful  competition 
among  manufacturers;  the  placing  of  government  funds  at 
the  disposal  of  producers  who  cooperate;  the  formation  of 
big  and  influential  associations  of  business  men;  the  in- 
surance of  credits;  the  establishment  of  a  commercial  intel- 
ligence bureau  of  world-wide  scope;  the  subsidizing  of  re- 
search bureaus  for  the  benefit  of  manufacturers;  the  sanc- 
tioning of  monopolies  among  the  so-called  "key"  products; 
the  development  of  the  inner  arteries  of  the  empire;  the 
lowering  of  the  costs  of  transportation;  and  the  granting 
of  preferential  rates  to  British  goods. 

France  proposes  to  lower  the  costs  of  production  through 
standardization  and  modern  methods;  to  effect  an  improve- 
ment in  the  relations  between  capital 
^^^^^^^^^^^^=  and  labor;  to  purchase  raw  mate- 
rials, cultivate  new  markets,  and  ship 
finished  products  at  common  ex- 
pense; to  provide  assistance  to  pro- 
duction; to  reduce  imports,  and  in- 
crease exports;  to  enact  liberal  legis- 
lation in  abolishing  administrative 
restrictions;  to  initiate  vast  public 
works  such  as  road-building,  rail- 
road extensions,  dredging  rivers, 
deepening  harbors,  and  building  a 
merchant  marine. 

Italy's  post-war  program  calls  for 
a  protective  tariff;  the  establishment 
of  credit  arrangements  for  foreign 
business;  for  the  liberation  of  new 
industries  from  taxation;  for  the 
construction  of  canals  to  convert 
Rome  into  a  first-class  port;  for  the 
abolition  of  taxation  on  certain  es- 
sential   industries,    and    on    capital 

while  it   is  producing;    for   consular 

agents  to  act  as  the  "economic  eyes" 
of  the  nation;  and  for  the  cooperation  between  financial  in- 
terests and  industry. 

Japan  is  preparing  to  give  government  subsidies;  immu- 
nity from  taxation  to  certain  industries;  guaranteed  div- 
idends to  certain  subsidized  industries;  government  co- 
operation with  big  business  interests;  large  government 
appropriations  for  the  developing  of  essential  industries; 
the  services  of  trade  commissions  to  make  detailed  investiga- 
tions and  reports;  the  services  of  a  commercial  intelligence 
system;  and  the  Japanese  Government  will  insist  that  trades 

build  for  the  future. 

*     *     * 

Machine  tools  have  been  manufactured  in  Japan  during 
the  war  to  a  considerable  extent.  Previous  to  the  war  there 
were  few  machine  tools  made  in  Japan,  none  were  exported, 
and  a  large  majority  of  the  machines  used  were  imported. 
During  the  war  Japanese  machine  tools  have  supplied  a  con- 
siderable part  of  the  domestic  trade  and  have  even  been 
manufactured  for  export  to  Great  Britain. 

The  shipbuilding  industry  in  Japan  has  been  greatly  devel- 
oped during  the  last  few  years  and  notable  feats  have  been 
accomplished  in  rapidity  of  construction.  One  steel  steamer 
of  5800  gross  tons  and  9000  tons  deadweight  was  launched 
in  twenty-four  days  from  the  date  of  laying  down  the  keel. 
The  official  trials  of  the  ship  were  carried  out  six  days  later, 
and  in  a  few  days  after  that  the  vessel  sailed  fully  loaded 
for   South   America. 
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American  Gear  Manufacturers'  Convention 


THE     annual     convention     of     the 
American  Gear  Manufacturers'  As- 
sociation, held  at   Cleveland   April 
ll-lti.    was   Btamped,    as   usual,    willi    Ilic 

endeavor  o<f  the  association  to  accomplish 

BOmething    thai     will    be    of    benefit    not 

only  to  the  members  themselves,  bul  to 
the  whole  machine  building'  trade  as 
well.  The  standardization  work  that 
the  society  has  undertaken  to  do  is  of 
the  greatest  importance,  and  is  progress- 
ing at  a  satisfactory  rate;  it  must  be 
borne  in  mind,  however,  that  the  ob- 
stacles  to  be  overcome  in  attempting  to 
bring  about  the  adoption  of  standards 
for  gearing  of  all  classes  and  for  many 
different  purposes  are  very  great,  and 
much  care  and  study  must  be  given  to 
the  subject  to  prevent  too  hasty  conclu- 
sions from  being  drawn  or  ill-advised 
gear  standards  from  being  adopted  un- 
der the  stamp  of  approval  of  the  asso- 
ciation. 

Officers  for  the  Coming-  Year 
The  association  re-elected  the  officers  to  serve  another 
year.  P.  W.  Sinram  of  the  Van  Dorn  &  Dutton  Co.,  Cleve- 
land, Ohio,  is  president;  H.  E.  Eberhardt,  of  the  Newark 
Gear  Cutting  Machine  Co.,  Newark,  N.  J.,  is  vice-president; 
and  Frank  D.  Hamlin,  of  the  Earle  Gear  &  Machine  Co., 
Philadelphia,  Pa.,  is  secretary  and  treasurer.  An  important 
place  in  the  association  is  also  held  by  B.  F.  Waterman,  of 
the  Brown  &  Sharpe  Manufacturing  Co.,  Providence,  R.  I., 
who  is  chairman  of  the  general  standardization  committee. 
Three  members  were  elected  to  the  executive  committee: 
William  Ganschow,  of  the  William  Ganschow  Co.,  Chicago-, 
111.;  J.  B.  Foote,  of  the  Foote  Bros.  Gear  &  Machine  Co., 
Chicago,  111.;  and  E.  J.  Frost,  of  the  Frost  Gear  &  Forge  Co., 
Jackson,  Mich. 

President  Sinram's  Opening-  Address 

In  his  opening  address,  entitled  "Our  Association,"  the 
president,  F.  W.  Sinram,  pointed  out  that  membership  in  the 
American    Gear    Manufacturers'   Association    has    become    a 


valuable  at  set  to  the  gear  manufacturer, 

and  that  more  than  sixty  Companies  now 
belong  to  the  organization.  There  are 
very  few  representative  manufacturers 
of  cut  gears  that  are  not  affiliated  with 
the  association.  He  further  dwelt  upon 
the  objects  of  the  organization  and  how 
have  been  fulfilled  so  far  by  the 
cooperative  spirit  always  present  among 
the  members.  In  the  several  meetings 
held  during  the  past  two  years  subjects 
of  a  technical,  practical,  and  commercial 
nature  have  been  ably  presented.  The 
experience  and  ideas  freely  exchanged 
in  the  discussions  that  have  followed 
have  been  of  great  value.  This  has  led 
to  further  discussion  and  exchange  of 
ideas  among  individual  members.  In 
this  manner  many  troublesome  problems 
have  been  solved. 

Particular  emphasis  was  placed  by 
Mr.  Sinram  upon  the  importance  of 
standardization,  and  he  made  it  clear 
that  "a  gear  standard,  to  be  a  recognized  standard,  should 
be  an  American  Gear  Manufacturers'  Association  standard." 
He  then  pointed  out  that  last  on  the  list  of  the  stated  ob- 
jects of  the  association  is  "the  promotion  of  a  spirit  of  co- 
operation among  the  members  for  the  improved  production 
and  increased  application  of  gears."  Every  meeting  evidences 
an  increasing  spirit  of  cooperation;  as  a  consequence  the  gear 
business  is  being  more  ably  conducted.  Better  gears  are 
being  made,  and  gears  are  being  more  economically  produced. 
Mr.  Sinram  further  pointed  out  that  sooner  or  later  the 
American  Gear  Manufacturers'  Association  must  give  serious 
consideration  to  uniform  cost  accounting.  The  time  is  proba- 
bly not  far  distant  when  the  Government  will  itself  provide 
cost  accounting  systems  for  such  industries  as  do  not  work 
out  the  problem  to  satisfaction  for  themselves. 

It  was  finally  pointed  out  that  some  consideration  had  been 
given  to  the  creation  of  a  committee,  division,  or  bureau  to 
adjust  controversies  relating  to  manufactured  gears  that 
may  arise  between  buyer  and  producer — a  plan  that  would 
insure  equitable  settlement  without  litigation. 


W.    Sinram,    President,    American    Gear 
Manufacturei s'   Association 


H.    E,    Eberhardt,    Vice-president,    American 
Gear   Manufacturers'    Association 


Frank    D,    Hamlin,    Secretary   and    Treasurer 
of   the   Association 


B.    F.    Waterman,    Chairman,    General 
Standardization   Committee 
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Papers  Read  at  Convention 

Three  papers  were  presented  before  the  convention.  Dr. 
J.  Heber  Parker,  of  the  Carpenter  Steel  Co.,  presented  a 
paper  on  "Gear  Steels"  which  is  reproduced  elsewhere  in 
this  number  of  Maciii.nkky.  G.  W.  Carlson,  of  the  Timken- 
Detroit  Axle  Co.,  read  a  paper  on  "Worms  and  Worm-wheels," 
giving  a  general  review  of  the  design  and  application  of 
worm-gearing.  In  this  connection  he  stated  that  the  mate- 
rial commonly  used  in  axle  worm-gears  is  a  bronze,  generally 
89  per  cent  copper  and  11  per  cent  tin.  This  combination 
seems  to  give  the  best  all-around  result  in  that  it  presents  a 
contact  surface  of  great  durability  and  a  low  coefficient  of 
friction.  The  castings  are  chilled  around  the  outside  face. 
The  hardness  of  the  chilled  portion  is  usually  maintained  at 
about  90  to  100  Brinell.  The  chilling  has  a  number  of  ad- 
vantages: It  has  a  refining  effect  on  the  grain  of  the  metal 
and  prevents  segregation  of  the  tin  from  the  copper,  which 
is  often  the  case  in  sand  cast  gears.  It  also  produces  a  much 
cleaner  casting,  which,  because  of  the  absence  of  sand  pock- 
ets, greatly  adds  to  the  life  of  the  tools  used  for  machining 
and  makes  it,  generally,  much  easier  to  machine.  There 
have  been  endless  experiments  made  with  other  materials, 
but  to  date  there  does  not  seem  to  have  been  any  generally 
accepted  as  having  proved  suitable  to  every  form  of  duty, 
though  in  individual  cases  and  under  limited  conditions  some 
have  proved  satisfactory. 

The  worm  is  usually  made  of  an  alloy  steel  carburized  and 
hardened  to  a  scleroscope  reading  of  80  to  90.  Though  a 
good  polish  on  the  threads  is  desirable,  it  seems  more  essen- 
tial to  have  an  accurate  contour  of  the  wearing  surfaces. 
A  high  polish  can  often  be  procured  only  at  the  expense  of 
accuracy.  It  is  sometimes  the  practice,  therefore,  to  grind 
the  threads  twice.  The  first  grinding  is  for  the  purpose  of 
removing  the  irregularities  due  to  the  hardening.  The 
second  grinding  is  for  the  purpose  of  producing  a  smooth 
surface  in  order  to  reduce  to  a  minimum  the  polishing  pro- 
cess. 

A  paper  on  "Proper  Sizes  and  Materials  for  Gears  for 
Tractor  Construction"  was  read  by  E.  J.  Frost,  of  the  Frost 
Gear  &  Forge  Co.  Mr.  Frost  pointed  out  that  a  careful 
analysis  of  the  physical  properties  of  the  cheaper  materials 
sometimes  used,  as  compared  with  even  medium  priced  alloy 
steels,  will  disclose  the  fact  that  smaller  gears  and  shafts 
can  be  used,  giving  equal  resistance  to  wear  and  shock  and 
permitting  assembling  in  much  smaller  housings,  which 
greatly  facilitates  protection  from  dirt  and  makes  it  much 
easier  to  apply  proper  lubrication.  Frequently  these  sub- 
stitutions can  be  made  with  little  or  no  increased  expense, 
due  to  the  decreased  size  which  lessens  the  machine  work, 
and  decreases  the  weight,  thus  reducing  the  amount  of  the 
material  used. 

A  carefully  made  3%  per  cent  nickel,  low-carbon  steel 
suitable  for  casehardening  may  safely  be  used  for  tooth 
pressures  much  in  excess  of  common  open-hearth  steel,  and 
the  same  is  true  of  chrome-nickel  and  chrome-vanadium 
steels.  The  latter,  however,  may  give  trouble  in  the  hands 
of  those  inexperienced  in,  their  heat-treatment.  Higher 
carbon  (0.40  to  0.45  per  cent)  chrome-nickel  steel  may  also 
be  used  in  many  instances  with  good  results,  as  such  mate- 
rial can  be  heat-treated  to  give  the  required  physical  proper- 
ties as  far  as  tooth  strength  is  concerned;  and  when  properly 
made  by  the  steel  mill,  will  give  good  wearing  service, 
although  soft  enough  so  that  a  new  file  will  bite  the  teeth. 
The  only  trouble  with  a  steel  of  this  analysis  is  the  destruc- 
tion of  the  contact  surfaces  of  the  teeth  due  to  what  is 
termed  "pitting,"  which  is  a  condition  sometimes  met  with. 
This  condition  may  be  found  when  the  chemical  analysis  is 
according  to  the  specifications  and  the  microscope  reveals 
no  trouble. 

It  is  therefore  evident  that  where  steels  are  to  be  used 
that  will  approach  the  destructive  limits  in  service,  great 
care  must  be  taken  to  see  that  they  check  up  as  to  chemical 
analysis  and   physical   properties  as  ordinarily   determined. 


and  experiments  should  be  made  to  ascertain  thai  the  indi- 
vidual   steel    under   consideration    will    .stand    up    under 
proposed  load,  speed,  and  other  conditions. 

Mr.  Frost  criticized  present  tractor  design  for  two 
First,  there  is  such  a  multiplicity  of  levers,  reach-ro 
lappets,  links,  and  chain  drives,  and  there  are,  in  too  many 
instances,  gears  unprotected  from  dust  and  grit.  Second, 
the  bull  gears  and  main  drive  pinions,  and  frequently  other 
gears,  are  left  unprotected,  due  to  excessive  size,  which  ran 
be  corrected  only  by  using  better  materials  of  construction. 

Social  Features  of  Convention 

Good  fellowship  and  a  spirit  of  genuine  cordiality  per- 
meated the  convention.  The  visiting  members  were  enter- 
tained at  luncheon  by  the  Cleveland  members  on  the  first 
day  of  the  meeting.  On  the  evening  of  the  second  day,  the 
customary  convention  dinner  was  held,  and  many  of  the 
members  were  called  upon  to  give  impromptu  addresses  upon 
various  topics.  The  visiting  members  were  also  taken  on  an 
automobile  tour  around  the  city,  but  most  of  the  time  was 
devoted  to  the  serious  and  laborious  committee  work,  in 
which  nearly  all  the  members  took  part. 


SIXTH  NATIONAL  FOREIGN  TRADE 
CONVENTION 

At  the  sixth  national  foreign  trade  convention  held  in 
Chicago  April  24-26  a  great  many  subjects  dealing  with  the 
foreign  trade  of  the  United  States  were  discussed.  Three 
general  sessions  were  held,  at  which  some  of  the  leaders  in 
the  industries  of  the  United  States  expressed  their  opinions 
as  to  the  future  of  our  foreign  trade.  The  Government  was 
also  represented,  and  so  were  the  financial  and  banking  inter- 
ests. Addresses  were  made  on  America's  financial  equipment 
for  foreign  trade,  the  interest  of  labor  in  foreign  trade,  the 
element  of  labor  costs  on  America's  exports,  the  effect  of 
increased  productive  capacity  upon  foreign  trade,  problems 
connected  with  the  tariff,  the  stabilizing  effect  on  American 
industry  of  a  definite  foreign  trade  policy,  the  effect  of  the 
restoration  of  peace  upon  European  trade  conditions,  the 
merchant  marine,  and  the  relation  of  inland  waterways  to 
foreign  trade. 

In  addition  to  these  general  sessions,  there  were  group 
sessions,  eight  groups  in  all  having  been  organized.  These 
groups  dealt,  respectively,  with  commercial  education  for 
foreign  trade,  foreign  trade  merchandising,  the  financing  of 
foreign  trade,  advertising  for  the  foreign  trade,  foreign 
credits,  direct  selling  and  representation  in  the  foreign  trade, 
export  combinations  and  the  operation  of  the  Webb  law,  and 
important  phases  of  ocean  and  shipping  service. 

The  whole  convention  was  organized  with  a  view  to  giving 
definite  facts  to  the  delegates  on  a  variety  of  practical  prob- 
lems connected  with  foreign  trade.  For  this  reason  the 
speakers  included  a  large  number  of  government  experts  and 
experienced  business  men  who  had  given  close  study  to  some 
particular  problem.  By  dividing  some  of  the  sessions  Into 
group  meetings,  it  was  possible  for  a  delegate  interested  in  a 
specific  phase  of  foreign  trade  to  obtain  exactly  the  informa- 
tion in  which  he  was  most  interested.  All  the  group  meet- 
ings were  not  held  simultaneously,  so  that  it  was  possible 
for  the  delegates  to  attend   two  separate  group  meetings  if 

they  so  desired. 

*     *     • 

The  headquarters  of  the  Eastern  Department  Office  of  the 
Air  Service  of  the  United  States,  104  Broad  St..  New  York 
City,  has  announced  that  15,000  men  are  wanted  for  the  Air 
Service  at  once,  and  requests  enlistments  for  one  to  three 
years,  without  further  obligation  to  military  service.  Atten- 
tion is  called  to  the  value  of  the  training  to  become  a  pilot 
or  an  expert  aviation  mechanic.  Further  information  may  be 
obtained  by  applying  to  the  Department  Air  Service  Officer. 
104  Broad  St.,  New  York  City. 
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The  Machine  Tool  Business  Outlook 


By  A.  W.   HENN 
President)   National  Acme  Co.,   Cleveland,  Ohio 


IT  might  be  said  at  the  outset  that  the  present  indications 
in  business  in  general,  and  in  the  machine  tool  business 
in  particular,  do  not  justify  the  apprehension  as  to  the 
future  that  seems  to  be  uppermost  in  the  minds  of  many  of 
the  men  in  the  machine  tool  trade.  It  is  true  that  the  busi- 
ness of  the  last  few  months  has  been  much  less  in  volume 
than  the  abnormally  large  business  of  the  last  four  years. 
But  that  was  to  be  expected — in  fact,  it  was  absolutely  in- 
evitable— and  on  the  whole  it  is  a  question  whether  most 
machine  tool  manufacturers  do  not  now  enjoy  a  business 
much  greater  than  could  reasonably  have  been  expected 
within  six  months  after  the  day  when  the  armistice  was 
signed.  A  temporary  dullness  in  the  trade  was  a  foregone 
conclusion,  and  is  no  reason  for  any  apprehension  about  the 
future. 

The  opinion  expressed  by  me  previous  to  the  signing  of 
the  armistice — that  there  are  good  and  prosperous  years 
ahead  for  the  machine  tool  industry — has  not  been  changed 
by  any  of  the  happenings  during  the  past  months.  Presum- 
ably the  readjustment  period  could  have  been  shortened  by  a 
more  rapid  settlement  of  claims  by  the  Government,  by  an 
earlier  peace,  and  by  numerous  other  factors,  such  as  the 
unrest  in  Europe,  over  which  the  American  manufacturer 
has  no  control.  Even  if  these  adverse  factors  are  given  due 
consideration,  however,  there  is  no  reason  for  expecting  any 
serious  depression;  and  as  soon  as  the  immediate  period  of 
readjustment  has   passed,   great  activity  may   be   expected. 

The  Foreign  Trade  Outlook 

The  immediate  foreign  trade  outlook  is  not  as  bright  as 
would  be  desirable,  mainly  because  the  present  low  exchange 
rates — notably  in  Italy — make  it  difficult  for  the  foreign 
buyer  to  place  orders.  If  he  does  so  at  present  exchange 
rates,  he  will  have  to  pay  a  price  far  above  normal  for  his 
machines.  If  he  buys  on  credit  over  a  long  period,  he  takes 
his  chances  on  what  the  exchange  may  be  at  the  time  his 
payments  come  due.  The  conditions  may  be  in  his  favor, 
and  probably  would  be  so,  as  compared  with  those  prevailing, 
but  nevertheless  there  is  an  element  of  chance.  A  brisk 
foreign  trade,  to  which  all  commercial  conditions  other  than 
the  exchange  rates  are  favorable,  cannot  be  expected  until 
some  time  after  the  peace  settlement,  when  presumably  the 
exchange  will  gradually  return  to  a  more  normal  basis. 
Long  credits  must  also  be  provided  for,  but  this  is  a  matter 
that  doubtless  the  banks  will  look  after. 

The  political  questions  involved  are  of  a  more  disquieting 
aspect,  as  the  Governments  of  the  allied  nations  seem  to 
favor  the  "closed-door"  policy.  Doubtless  they  will  endeavor 
to  manufacture  as  much  machinery  as  possible  within  their 
own  borders,  making  it  more  difficult  for  American  machine 
tools  to  gain  entrance.  But  as  was  pointed  out  by  me  in  a 
previous  statement  in  Machinery,  before  the  signing  of  the 
armistice,  the  devastated  regions  of  Europe  will  need  such 
great  quantities  of  machine  tools  and  all  other  machinery, 
and  will  need  them  so  quickly,  that  the  respective  Govern- 
ments cannot  long  afford  to  maintain  import  restrictions  that 
will  hamper  the  rebuilding  and  the  reconstruction  of  the 
war-torn  portions  of  Europe. 

The  Price  Question 
A  reduction  in  the  prices  of  practically  all  commodities 
and  manufactured  products  must   and  will  come;    but  the 
reduction  will  come  gradually,  and  the  more  gradual  and  con- 
trolled this  reduction  is,  the  better  both  for  the  industries 


and  the  nation  as  a  whole.  Present  price  levels  are  too 
high  for  permanency,  but  there  is  not  likely  ever  to  be  a 
return  to  the  price  levels  and  wage  scales  of  1914. 

Unlike  the  price  readjustments  of  the  past,  in  which  labor 
was  the  first  factor  that  was  reduced,  the  present  price 
decline  will  begin  with  raw  materials  and  manufactured 
products.  Then,  when  the  present  Government  guarantee 
of  wheat  prices  ceases  to  be  enforced — after  one  more  crop 
harvest — there  will  be  a  gradual  reduction  in  the  cost  of 
living,  and  on  that  basis  wages  seemingly  will  have  to  be 
adjusted  to  the  new  price  level  by  a  gradual  and  natural 
process,  rather  than  by  any  sudden  cuts  caused  by  industrial 
depression. 

As  yet  there  is  little  justification  for  the  reduction  of 
prices  of  machine  tools  in  any  cases  where  the  price  during 
the  war  period  was  not  unduly  high.  Manufacturers  still  use 
mainly  materials  bought  at  the  high  prices  prevailing  during 
1918,  and  the  recent  reduction  in  steel  and  pig  iron  will  not 
influence  the  average  machine  tool  builder's  costs  for  some 
time  to  come.  All  the  elements  that  enter  into  the  cost  of 
machine  tools,  therefore,  are  as  yet  unchanged,  as  far  as  the 
manufacturer  is  concerned,  and  any  flat  leveling  down  of 
prices,  except  in  instances  where  these  were  unduly  high — 
as  doubtless  they  were  in  some  cases,  for  certain  types  of 
machines — is  out  of  the  question. 

Wage  Payment  Methods 

The  efficiency  of  labor  doubtless  depends  on  the  method 
used  for  compensating  a  man  for  his  work,  but  how  to  do 
this  equitably  is  one  of  the  great  problems  facing  the  manu- 
facturer today.  Of  the  various  premium  and  bonus  plans 
that  have  been  tried,  many  have  been  found  to  be  of  doubtful 
value  and  have  often  failed,  possibly  because  they  were  not 
installed  with  a  proper  understanding  of  all  the  conditions 
involved.  On  repetition  work,  the  bonus  plan  may  work  to 
satisfaction,  but  in  a  varied  line  of  manufacture  it  is  both 
difficult  and  costly  to  apply,  and  in  tool-room  work  it  would 
be  of  but  little  value. 

A  plan  that  has  been  tried  by  a  local  concern  deserves 
mention.  This  firm  used  a  sliding  scale  of  wage  payment 
during  the  war  period,  basing  the  wage  upon  the  average 
cost  of  living  during  the  previous  month.  The  basic  rate 
was  first  established,  below  which  the  pay  would  never  go. 
Say  that  this  rate  on  January  1  was  $4.  If  during  January 
the  average  cost  of  living  increased  10  per  cent,  then  the  day 
rate  during  February  would  be  $4.40.  If  there  was  a  further 
increase  in  the  cost  of  living  during  February  of  5  per  cent, 
then  the  rate  for  March  would  be  $4.60.  Now,  if  there  was  a 
decrease  during  March  of  10  per  cent  in  living  costs,  then 
the  day  rate  for  April  would  be  $4.20.  But  should  there  be  a 
further  decrease,  the  basic  rate  of  $4  per  day  would  be  main- 
tained, so  that  the  man  would  always  be  guaranteed  the 
basic  figure  at  which  he  was  hired.  This  plan  might  work 
satisfactorily  if  properly  handled,  and  might  prevent  dis- 
satisfaction during  times  of  rising  costs  of  living. 
*     *     * 

Restrictions  heretofore  existing  on  the  importation  of 
ferro^manganese  and  spiegeleisen  into  the  United  States 
were  removed  April  1  and  licenses  to  import  these  commod- 
ities are  now  issued  when  the  applications  otherwise  are  in 
order.  Such  importations  from  the  United  Kingdom,  France, 
Italy,  Belgium,  or  Japan  and  their  colonies  may  now  be 
made  under  a  general  import  license. 
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Third  of  a  Series  of  Articles  on  the  Principles  I  T - 

of  Organization  and  Details  of  System  Used  in  a 
Medium  Size  Machine  Tool  Manufacturing  Plant— Based 
Upon  the  Practice  of  the  Foster  Machine  Co.,  Elkhart,  Ind. 


BY  OSKAR  KYLIN1  AND  ERIK  OBERG 

THE  first  article  in  this  series,  published  in  the  March 
number  of  Machinery,  dealt  with  the  principal  func- 
tions of  management  and  the  main  departments  into 
which  the  management  of  machine  tool  building  plants  would 
ordinarily  be  divided,  and  also  outlined  the  duties  of  the 
engineering  department  and 
its  organization.  The  second 
installment,  published  in  the 
April  number,  dealt  with  the 
time  study  and  rate  setting, 
and  the  tool-room  system  of 
the  Foster  Machine  Co.  The 
present  article  will  deal  with 
the  manufacturing  depart- 
ments and  the  systems  in 
use  in  this  part  of  the  plant. 


Manufacturing'  Department 


FACTORY  SUPERINTENDENT 


PRODUCTION  CLERK 


TICKET 
CLERK 


RECORDING 
CLERK 


A  plan  or  schedule  of  ma- 
chines to  be  built  is  made  up  Fig'  22'     Organization  of 

by  the  managing  board,  this  plan  being  based  upon  pro- 
spective sales  and  the  capacity  of  the  factory.  The  capacity 
of  the  factory  is  based  upon  the  standard  time  required  for 
each  operation  an  the  production  of  each   individual  piece. 

Associate    General    Manager    and    Chief    Engineer,  '  Foster    Machine    Co., 
Elkhart,  Ind. 

'Editor  of  Machinery. 


The  totals  of  the  standard  time  required  for  each  part  arc 
added,  and,  in  that  way,  a  very  accurate  estimate  of  the 
productive  capacity  of  the  plant  may  be  obtained.  This 
estimate  is  made  by  the  planning  department,  which  pro- 
duces a  summary  for  each  standard  machine  to  be  built,  giv- 
ing the  number  of  standard 
production  hours  required  by 
each  manufacturing  depart- 
ment to  manufacture  a  lot  of 
machines — the  lots  consisting 
usually  of  twenty-five  or  fifty 
machines.  The  factory,  in 
turn,  prepares  a  record  pf  the 
actual  production  hours  at  its 
command  in  each  department 
for  a  given  period  of  time. 
By  comparing  the  number  of 
hours  required  to  produce  a 
given    lot   of   machines    with 

the  Routing  Department  the     number     of     hours     ayail. 

able  in  any  one  department  in  a  given  time,  it  is  possible 
to  determine  the  length  of  time  that  would  be  required  to 
complete  a  given  lot  of  machines,  and  the  schedule  shown 
in  Fig.  24,  which  is  made  up  by  the  managing  board,  is  based 
upon  these  factors.  This  schedule  is  produced  six  months 
in  advance,  so  that  the  factory  is  always  advised  as  to  the 
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Fig.   23.     Part  List  used  by  the  Purchasing  Department  for  ordering  and  recording  Stock  Purchases 
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SCREW    MACHINE  PRODUCTION    SCHEDULE 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER 

JANUARY 

o 
b 

-- 

JOB   NO 

60  SCR.    MACHS. 

60  A.C.          60  W.F. 

SO  C'T'RSHAFTS 

NCW  STYLE 

d 

JOD  Ho 

SO  SCII.    MACHS. 

50  A.C.           BO   W.F. 

SO  C'T'RSHAFTS 

NCW  STYLE 

aa 

© 

" 

JOB  NO.  M-1523 
SO  SCR.    MACHS. 
50  A.C.         ">o  w.  r. 

50  C'T'RSHAFTS 
NEW  STYLE 

3: 

CN 

d 

• 

JOB  NO.  M-1184 

50  SCR.  MACHS. 

50  A.C.    60  W.  F.    15  P.F. 

50  C'T'RSHAFTS 

NEW  STYLE 

CO 

d 

JOB  NO.M-1383 

&0  SCR.    MACHS. 

60  A.C.          SO  W.  F. 

50  C'T'RSHAFTS 

NEW  STYLE 

CO 

d 

J08  no  m- ilflj 

5ALL  G.H.5   M.    «5  F. H.S.M 
60  A.C. -50  W.F. 

NEW    STYLE 
10   MOTOR    LEGS 

JOB   NO.  M-lf,n 

25  F.  H.S.  M. 

25  A.C.          25   w.  F. 

25  P.F.          10  P.  C.  F. 

25  C'T'RSHAFTS 

NEW   STYLE 

in 
d 

JOB    NO.M- 1 190 

20  NO.*  S.M.     30  NO    5  S.M. 

45    A.C.            45   W.F. 

95    P.F.             10   A   C.F. 

50   C'T'RSHAFTS 

NEW    STYLE 

JOO    NO.M-1317 
23   ALL  G.A.    S.M. 
20  A.C.           20  W.F. 
15    P  F.       10    P.C.F, 
25  C'T'RSHAFTS 
NEW  STYLE 

JOB    NO.M- 1304 
20  NO. 4    F    H.S    M. 
15    A.C.     15  W.F. 
30  NO. 5    F    H.S.M. 
30  A.C.    30 W.F. 
30  P.F         30   P.C.F. 
50  C'T'RSHAFTS 
NEW    STYLE 

4 

JOB    NO.M-1574 
1N0.4  F.H   S.M.   33  NO    4A.C 
-  NO. 5   F   H.S.M      5  NO    SA    C 
40  W.F. -50  P   F.-30  P   C.F 

60  C'T'RSHAFTS 
NEW   STYLE 

CO 

d 

z 

JOB    NO.M-1380 

15  NO    7S.M.-15A.C.-10W   F 

25   P.F.       15   PC    F. 

25    C'T'RSHAFTS 

OLO    STYLE 

CO 

z 

JOB    NO.M- 1325 
5  NO.B  S.M. -5  A.C. -5  W.F. 

BNO.9  S.M, A.C.  4  W.F. 

12    NO. 10  S.  M,A    C     A  W.F. 

85    P.F       A     15    P.C.F. 

25   C'T'RSHAFTS 

OLD    STYLE 

CO 

19  NO. 1-8    U    T.L. 

WITH    SP'L   CROSS    SLIDE 

S.  CARRIAGE  MOTOR   DRIVE 

16    NO.I-BREG 

95    PUSHOUT  A.C. 

35    BAR    FEEDS 
95    C'T'RSHAFTS 

JOB  NO.  M-1389 
35  NO.  1-B  UNIV.    T.  L. 

JOB  NO.  M-1394 
35  NO.  1-B  UNIV.    T.  L. 

JOB  NO.  M-1591 

50  NO.  1-B  UNIV.    T.  L. 

•to  A.C.          40  BAR  FEEDS 

50  C'T'RSHAFTS 

JOB   NO.  M-1592 

50  N0.1  -B  UNIV.    T.  L. 

35  A.C.          35  BAR  FEEDS 

50  C'T'RSHAFTS 

JOB  NO.  M-1639 

50  NO.  1-B  SCR.  MACHS. 

40  A.C.         40  B.  F. 

50  C'T'RSHAFTS 

CO 
CN 

JOB  NO.  M-1638 

25  NO.  2-B  UNIV.    T.  L. 

25  A.C.          25  BAR  FEEDS 

25  C'T'RSHAFTS 

JOB  NO.  M-1637 

25  NO.  2-B  UNIV.    T.L. 

15  A.C.          15  B.  F. 

20  C'T'RSHAFTS 

I 

l£   > 

CM  Z 

10  LEVER   FEE0 

10  TURNSTILE  FEEO 

20  A.C. -20  W.F. 

0  CHAS.BAR    20   HAND-REST 

20   C'T'RSHAFTS 

NEW   STYLE 

JOB  NO.M-1655 
30  NO.  2  F.H.  U.  T.L.    15  LEV. FEED    15TURNSTILE 

FEED  12  AUTOMATIC  CHUCK      12  WIRE  FEED 
30  CHAS.  BAR-30  HAND-REST-30  C'T'RSHAFTS 

I 
d1 

10  LEVER   FEEO 

20  TURNSTILE  FEED 

20  A.C. -20  W.F. 

0CHAS.9AR    30  HAND-REST 

30  C'T'RSHAFTS 

NCW    STYLE 

JOB  NO.  M-1656 
0  NO.  3  F.H.  U.  T.L.     20LEV.FEED    30  TURNSTILE 

FEED  15  AUTOMATIC  CHUCK      15  WIRE  FEED 
50  CHAS.  BAR-50  HAND-REST-50  C'T'RSHAFTS 

Fig.   24.     Manufacturing  Schedule  prepared  by  Managing  Board 


REQUISITION 

Purchasing  Department 

FOSTER  MACHINE  COMPANY 


work  that  it  will  be  expected  to  handle  within  a  half  a  year 
at  any  time  in  the  year.  After  the  schedule  has  been  made 
up  and  approved  by  the  managing  board,  a  blueprint  is  sent 
to  every  department,  although  the  schedule  is  used  prin- 
cipally by  the  purchasing  and  the  routing  departments. 

Purchasing-  Stock  for  Machines  to  be  Built 

The  part  lists  referred  to  in  previous  installments  of  this 
series  are  now  used  by  the  purchasing  department  for  order- 
ing material  for  the  lot  of  machines  to  be  made.  Castings 
or  forgings  are  ordered  directly  from  the  information  given 
on  the  part  list.  The  total  amount  of  bar  stock  of  any  given 
diameter  is  found  by 
adding  the  amounts 
on  the  part  list,  and 
the  required  length 
of  bar  stock  ordered 
for  a  complete  lot. 
While  the  purchas- 
ing department  is  a 
part  of  the  engineer- 
ing department,  it 
cooperates  under  the 
functional  system  of 
management  used  by 
the  Poster  Machine 
Co.,  with  all  the  de- 
partments, and  it 
takes  orders  both 
from  the  manufac- 
turing department 
and  the  accounting 
department,  special 


Fig.   25.     Requisition  Blank  used  for  ordering  Materials  through  Purchasing  Department 


blanks  as  shown  in  Pig.  25,  being  used  by  all  departments 
in  requesting  the  purchasing  department  to  order  the  re- 
quired material.  These  requisitions  are  sent  to  the  purchas- 
ing department  after  having  been  O.  K.'d  by  the  head  of  the 
department  that  places  the  order. 

The  part  list  shown  in  Fig.  23,  which  is  used  by  the  pur- 
chasing department  for  ordering  and  recording  stock  pur- 
chases for  a  given  lot  of  machines,  is  provided  with  columns 
for  entering  all  the  information  necessary  to  give  a  complete 
record  of  the  order.  The  blanks  used  are  blueprints  made 
from  the  part  list  tracings  to  which  is  added  a  section  as 
shown  at  the  right,  provided   with  blank  spaces  on  which 

the  required  data  is 
filled  in  by  the  pur- 
chasing department. 
When  the  material 
ordered  arrives  in 
the  raw  stock-room, 
it  is  recorded  on  a 
card  as  shown  in 
Fig.  31.  This  card 
constitutes  a  perpet- 
ual inventory,  as  a 
column  is  provided 
for  the  amount  that 
is  on  hand  on  any 
one  date.  Spaces  are 
also  provided  for  the 
maximum  and  mini- 
mum amounts  that 
should  be  on  hand 
of  materials  con- 
stantly kept  in  stock. 
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Routiner  Department 

The  object  of  the  routing  department  is 
to  see  that  all  work  for  the  factory  is  sched- 
uled or  planned  ahead  for  each  operator  and 
for  each  machine  in  the  shop.  The  system 
to  be  described  has  been  developed  in  order 
to  insure  that  no  time  will  be  lost  by  the 
operator  when  he  has  finished  one  job  and 
is  ready  to  start  on  the  next.  By  proper 
planning  ahead  by  the  routing  department, 
it  is  also  possible  for  the  foreman  to  plan 
the  work  for  different  machines  and  to  see 
that  the  necessary  tools  and  cutters  are  pro- 
vided at  each  machine  before  the  operator 
is  ready  for  a  new  job.  The  tools  are  ground 
and  furnished  to  the  operator,  so  that  all  he 
has  to  do  is  to  set  up  the  work  and  proceed 
with  the  operation.  This  is  one  of  the  most 
important  features  in  economical  manufac- 
ture, and  when  not  carried  out  is  the  cause 
of  more  loss  of  time  probably  than  any 
other  of  the  "sins  of  omission"  that  are 
found  in  the  old  type  of  shop  management. 

The  organization  of  the  routing  depart- 
ment is  shown  diagrammatieally  in  Fig.  22, 
which  indicates  that  it  is  in  charge  of  a 
production  clerk  under  whom  work  one  or 
more  ticket  clerks,  recording  clerks,  order- 
of-work  clerks,  and  short-order  clerks  and 
dispatchers.  The  number  of  men  in  each  of 
these  positions  would  be  determined,  of 
course,   by  the  size  of  the   factory. 

The  production  clerk  receives  from  the  accounting  office 
the  manufacturing  order,  as  indicated  in  Figs.  26  and  27, 
the  former  being  the  office  copy,  and  -the  latter  the  factory 
copy.  Immediately  upon  the  receipt  of  this  order,  he  sends 
a  request  to  the  drafting-room  for  blueprints  for  the  com- 
plete machine  ordered,  including  the  part  lists  and  stock 
lists.  He  also  obtains  blueprints  of  the  routing  card  shown 
in  Fig.  6  of  the  March  installment  of  this  series,  of  which 


MANUFACTURING  ORDER 


Or<l«r  No. 


RECAPITULATION  OF  COST 


MANUFACTURING  ORDER 


M.nof.clurc  lh«  r..llowra, 


D*l-  compl*l»d 
For,  nun 


LIST  MACHINES  COMPLETED  BELOW 


;D... 


MscnrnoM 


I 


Fig.  27.     Manufacturing  Order,  Factory  Copy 


Fig.    26.      Manufacturing   Order,    Office   Copy 

there  is  one  for  every  piece  to  be  made.  The  production 
clerk  or  the  ticket  clerk  then  fills  in  the  job  number  and  the 
numbers  of  machines  to  be  made,  as  well  as  the  number  of 
parts  required,  in  the  white  spaces  provided  on  the  blue- 
prints of  the  routing  cards.  In  filling  out  the  number  of 
parts  to  be  made,  he  orders  more  than  the  actual  number 
required  for  the  machine,  in  order  to  provide  for  spoiled 
pieces,  etc.  The  excess  would  vary  with  the  nature  of  the 
piece  ordered,  as  it  is  evident  that  there  is 
more  likelihood  of  complicated  parts  being 
spoiled  than  of  the  simpler  pieces.  The  rout- 
ing card  and  the  blueprint  of  the  part  to 
be  made  are  then  put  together  in  a  double- 
faced  folder  that  has  a  celluloid  top  so 
that  the  contents  of  the  folder  may  be  seen 
through  the  celluloid,  and  are  placed  in  a 
rack  until  ready  to  pass  into  the  shop. 

The  ticket  clerk  now  makes  out  a  requisi- 
tion ticket  for  materials,  as  shown  in  Fig. 
36.  This  ticket  or  card  is  an  order  to  the 
raw  stock-room  for  delivering  the  neces- 
sary material  to  the  department  specified. 
This  order  is  brought  out  to  the  stock  clerk 
by  the  order-of-work  clerk.  When  the  mate- 
rial has  been  delivered  to  the  depart ment 
where  it  will  be  needed,  the  rani  goes  back 
to  the  routing  department  and  a  record  is 
made  by  the  recording  clerk  on  a  form  as 
shown  in  Fig.  28,  which  contains  a  com- 
plete  record  of  the  work  done  on  tin1  piece 
as  it  passes  through  the  plant.  After  tin1 
record  has  been  made  on  this  form,  the  ma- 
terial requisition.  Fig.  36,  is  sent  to  the 
cost  department  for  cost  recording  purposes. 

Time  Cards 

The  ticket  clerk  next  makes  out  the  time 
cards.  Fig.  29.  which  also  serve  as  an  order 
to  the  department  foreman  to  do  the  work. 
The  order-of-work  clerk  takes  the  time  ticket 
to  the  various  departments,  the  department 
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Fig.  28.     Complete  Record  of  Work 

foremen  decide  upon  the  machines  on  which  the  job  is  to 
be  accomplished,  and  the  order-of-work   clerk   arranges  the 
time  tickets  in  proper  sequence  in  what  is  known  as  the  de- 
partment  control   rack,   which    is   shown    in   Fig.   30.     This 
rack  serves  the  purpose  of  a  work  schedule  for  the  depart- 
ment.   A  time  card  is  placed  in  this  rack  for  every  job  that 
has  been  scheduled  for  the  department,  and  as  each  machine 
is  provided  with  a  space  in  the  rack,  the  jobs  to  be  done  on 
each  machine  are  also  automatic- 
ally indicated  by   the  order  in 
which  the  time  cards  are  placed 
in  the  rack. 

A  record  is  also  kept  in  the 
superintendent's  office  of  the  time 
tickets  in  each  department,  the 
order-of-work  clerk  recording  in 
a  loose-leaf  book,  one  page  of 
which  is  shown  in  Fig.  32,  the 
sequence  of  work  in  each  depart- 
ment and  on  each  machine.  When 
the  operation  is  completed,  the 
foreman  will  put  the  time  card 
in  a  place  provided  for  finished 
work,  and  the  work  is  moved  to 
the  next  department  by  an  order 
issued  by  the  order-of-work  clerk 
to  the  man  in  charge  of  the  truck- 
men. Sometimes  the  department 
foreman  sees  that  the  material  is 
moved  immediately  upon  comple- 
tion. The  time  card  passes  back 
to  the  order-of-work  clerk  who 
records  on  the  order-of-work 
schedule,  Fig.  32,  the  fact  that  the 
operation  is  finished.  He  also 
records  on  the  form,  Fig.  28,  what 
operation  has  been  completed  and 
the  date,  so  that,  at  any  moment, 
it  is  possible  to  see  where  any 
particular,  parts  of  a  machine  to 
be  made  are  located  in-  the  shop 
and  the  state  of  completion.  After 
this  recording  has  been  done,  the 
time  card  is  sent  to  the  cost  de- 
partment for  making  the  neces- 
sary records,  and  then  to  the  plan- 
ning department,  so  that  this  de- 
partment may  know  the  time  re- 
quired in  actually  performing  the 
operations  in  the  shop. 

It  will  be  seen  that  Fig.  28  gives 
the  production  clerk  a  complete 
record  of  the  movement  of  the 
work  through  the  shop.  It  helps 
him  to  determine  that  all  parts 
will  be  ready  for  assembling  ac- 
cording to  schedule.  The  super- 
intendent  fixes  the   date   When   all  Fig.  29.     Time  Card 


Work  to  be 
Delivered  to 

Work  Moved 
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Date        Started     Stopped  Amounfr 


Set  Up 
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Total  Time 
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Piece  Price 


Std.   Prod. 
Time 


Total  Labor  Cost 


Labor  Cost,  Each 


done  as  it  passes  through  tho  Plant 

machine  work  should  be  finished  and  ready  for  the  assem- 
bling floor,  and  it  is  the  production  clerk's  duty  to  see  that 
the  machining  work  moves  along  fast  enough  to  meet  this 
date. 

It  is  the  short-order  clerk's  and  the  dispatcher's  duty  to 
see  that  orders  for  collets,  repair  parts,  minor  tool  orders, 
etc.,  are  completed  and  shipped  quickly.     These  orders  are 
sent  to  the  shop  ahead  of  the  regular  schedule,  and  it  is  nec- 
essary to  have  a  special  clerk  to 
see  that  these  parts  move  rapidly 
to  the  shipping  department. 

The  time  card,  Fig.  29,  is  prac- 
tically self-explanatory.  It  will  be 
seen  that  it  gives  a  complete  rec- 
ord of  what  happens  to  the  parts 
to  be  finished  in  any  one  depart- 
ment. The  spaces  in  the  lower 
part  of  the  card  that  are  denoted 
"Stopped"  and  "Completed"  are 
provided  for  check  marks;  if  the 
space  marked  "Stopped"  is  checked 
it  shows  that  the  job  is  not  com- 
pleted at  the  time  when  the  card 
must  be  turned  in  to  the  cost  de- 
partment for  making  up  the  pay- 
roll. The  lower  part  of  the  card 
below  the  dotted  line  is  the  work- 
man's receipt,  containing  such  in- 
formation as  he  may  require  in 
order  to  have  a  check  upon  the 
work  that  he  has  performed. 

Fig.  33  shows  what  is  known  as 
an  "  idle-man "  ticket,  which  is 
filled  in  when  a  man  working  on 
piece  work  has  to  stop  on  account 
of  causes  over  which  he  has  no 
control,  as,  for  example,  if  new 
work  is  not  ready  for  him  when 
he  has  completed  one  job,  if  the 
power  fails  or  the  machine  on 
which  he  works  breaks  down,  or 
if  he  has  to  wait  for  stock  or 
tools.  In  that  case,  he  is  paid 
his  regular  hourly  rate  for  the 
time  that  he  is  idle,  and  a  record 
of  the  time  that  he  is  idle  and  the 
cause  is  made  on  the  ticket  shown. 

Inspection 


! 


Rate  per  Hour 
Day  Labor  Cost 
Stopped  Completed 


Clock  No. 


Oper.  No. 


Employee 


Piece  Price 


No.  Pieces  Finished 


The  departmental  inspection  is 
done  by  the  foremen  themselves, 
who  are,  in  reality,  sub-depart- 
ment inspectors  and  are  supposed 
to  inspect  the  parts  before  the 
work  leaves  their  hands.  The 
foremen  are  held  responsible  for 
the  quality  of  the  work  that  leaves 
them.    When  the  departments  are 
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Fig-.   28.     Complete  Record   of   Work  done   as   it   passes   through  the   Plant   (Continued) 

small,  it  is  possible  for  the  foremen  to  attend  to  this  work,  also  is  returned  with  the  parts.   That  part  of  the  tag  denoted 

In  a  larger  shop,  with  larger  departments,  the  foremen  would  "Routing  Department"  passes  to  this  department  to  inform 

not  be  able  to  look  after  this  matter  personally,  but  a  special  it  about  the  number  of  parts  that  are  passed  back  to  the 

inspection  department  for  each  division  of  the  shop  would  manufacturing  departments;   this  makes  it  possible  for  the 

be  required  to  attend  to  this  part  of  the  work.  routing    department    to    rearrange    the    department    control 


The  inspection  department 
proper  is  organized  under  the 
selling  department,  it  being 
considered  that  the  inspector 
should  be  responsible  not  to 
the  manufacturing  depart- 
ment,  but  to  the  department 
which  is  responsible  for  the 
product  when  sold  and  which 
is  in  touch  with  the  customer. 
The  selling  department  is  in 
a  position  to  find  out  directly 
any  possible  shortcomings  of 
the  product,  and  realizes 
keenly  the  necessity  of  the 
quality  being  of  a  first-class 
standard.  The  sales  man- 
ager, therefore,  is  in  full 
charge  of  the  inspection  de- 
partment, and  the  chief  in- 
spector, as  well  as  the  few 
inspectors  that  look  after  the 
product  when  it  passes  from 
one  department  to  another,  is 
directly    responsible    to    him. 

When  the  parts  are  ready 
to  be  assembled,  they  pass  to 
the  main  inspection  department.  If  they  are  found  to  be 
satisfactory,  they  are  passed  along  to  the  finished  stock- 
room or  directly  to  the  assembling  department,  as  the  case 
may  be.  Those  that  are  not  satisfactory  are  scrapped  or 
else  returned  to  the  manufacturing  departments  for  re- 
pairs. An  inspection 
tag  made  in  four 
parts,  as  shown  in 
Fig.  35,  is  employed 
for  such  parts  as 
have  to  be  returned 
for  correction.  The 
main  part  of  the  in- 
spection tag  passes 
back  with  the  work, 
and  on  it  are  noted 
the  number  of  pieces 
scrapped,  the  num- 
ber of  pieces  to  be 
repaired,  and  also 
the  number  of  pieces 
found  correct.  In 
addition,  instruc- 
tions for  repairs  are 
given  and  the  blue- 
print   of    the    part 


Fig.    30.      Department   Control   Rack 


STOCK    RECORD 

Foster  Machine  Co 

NAME 

MATE 

RIAL. 

DA  It 

IS 

on 

|(>B  MO. 

BAJL 

DATE 

in         ;     our 

JOB  NO. 

ML 

- 

• 

Fig.    31.      Card   for   recording   Material   in   Stock-room 


racks  that  contain  the  time 
cards  so  that  this  extra  work 
can  be  done.  The  tag  denoted 
"  Chief  Engineer  "  passes  to 
the  chief  engineer's  office  for 
his  information  as  to  difficul- 
ties in  the  shop,  and  makes 
it  possible  for  him  to  find 
the  cause  of  the  trouble.  In 
this  manner,  he  will  very 
often  be  able  to  devise  im- 
provements in  the  methods 
used  in  the  shop,  and  thus 
remove  the  cause  of  the  rejec- 
tions. The  fourth  tag,  headed 
"Cost  Department"  is  sent  to 
this  department  for  its  rec- 
ord, because  the  man  who 
has  spoiled  the  piece  must 
pay  for  the  expense  of  repair- 
ing or  scrapping. 

Fig.  34  shows  the  report 
that  is  furnished  by  the  in- 
spection department  on  every 
assembled  machine.  The  floor 
inspector,  in  addition  to  fur- 
nishing this  final  inspection 
report,  also  inspects  each  individual  unit  before  it  is  assem- 
bled on  the  machine.  The  final  inspection  is  simply  a  check 
on  the  preliminary  inspections  which  go  on  constantly  while 
the  machine  is  being  assembled,  and  the  inspection  report 
furnishes  a  final  record  of  every  machine  leaving  the  plant. 

Assembling:  System 

The  foreman  of 
the  assembling  d  e  - 
partment  is  fur- 
nished with  a  copy 
of  the  manufactur- 
ing order,  and  re- 
ceives an  order  from 
the  superintendent 
stating  when  he  is 
to  start  to  assemble 
a  certain  lot  of  ma- 
chines. He  knows 
approximately  from 
the  production 
schedule,  a  copy  of 
which  has  been  fur- 
nished him,  when  it 
is  necessary  for  him 
to  begin  with  the  as- 
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Fig.   32.     Page  from  Loose-leaf  Book  showing  Sequence  of  Work  in  Each  Department 


sembling,  in  order  to  meet  the  requirements.  His  clerk  orders 
from  the  part  and  stock  lists  the  parts  that  are  to  be  delivered 
to  the  assembling  floor.  The  assembling  department  is  so  or- 
ganized that  certain  men  are  always  kept  at  work  on  certain 
assembling  operations.  Hence,  the  assemblers  become  skilled 
on  these  operations,  each  gang,  for  example,  having  only 
three  or  four  unit  operations  to  perform.  The  machines  to 
be  assembled  are  placed  in  long  rows  along  the  assembling 
floor  and  the  parts  used  for  the  assembling  are  brought  from 
the  stock-room  in  racks,  as  shown  in  Fig.  37.  All  the  parts 
needed  for  a  certain  unit  of  a  lot  of  twenty-five  or  fifty  ma- 
chines are  placed  in  a  rack,  which  is  then  wheeled  out  on 
a  truck  to  the  assembling  floor,  so.  that  the  assemblers  have 
the  parts  required  for  the  particular  unit  operation  on  which 
they  are  employed  at  hand. 


AIR-COOLED  RADIAL  CYLINDER  ENGINE 
MOUNTINGS 

In  a  paper  presented  at  the  annual  meeting  of  the  Auto- 
motive Engineers,  John  W.  Smith  states  that  after  much 
development  investigation  in  connection  with  airplane  pro- 
pellers, he  has  discovered  that  the  work  performed  by  the 
propeller  near  its  center  is  negative,  that  is,  the  work  done 
on  the  air  in  this  region  is  greater  than  the  work  resulting 
in  thrust.  The  difference  in  pressure  of  the  air  before  and 
after  it  is  acted  upon  by  the  propeller  causes  an  eddy  near 
the  center  of  the  propeller,  and  this  tends  to  increase  the 
negative  work  further.  It  is  therefore  important  to  prevent 
circulation  of  this  air  near  the  center,  and  this  can  be  done 
by  a  proper  propeller  cap.    Within  the  space  formed  by  the 
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cap  or  casing,  a  radial  engine  can  easily  be  mounted  in  such 
a  way  as  to  result  in  no  loss,  and  probably  in  a  net  gain  in 
reduced  parasitic  resistance;  consequently  the  radial  type 
of  engine  can  be  more  efficiently  stream-lined  than  can  the 
water-cooled  power  plant, 
with  radiator  and  fuel  tank. 
By  removing  two  bolts,  the 
front  portion  of  the  casing 
can  be  taken  off,  exposing  the 
engine  for  inspection.  Any 
necessary  adjustments  can 
readily  be  made,  and  cylin- 
ders and  pistons  easily  re- 
moved and  valves  ground, 
without  interfering  with  the 
installation  as  a  whole.  The 
entire  power  plant  can  be  re- 
moved, if  desired,  by  releas- 
ing four  bolts  and  disconnect- 
ing the  fuel  and  oil  pipes, 
there  being  no  troublesome 
water  connections  to  inter- 
fere.  The  steel  shell  in  which 
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MATERIAL   REQUISITION 

Job  No..j| M.  No Unit Part  No 

Deliver  to  Dep't Machine _ Date  Needed. 

AMOUNT    |                           DESCRIPTION                            |     WEIGHT    j          PRICE                     VALUE 

I                                                                         'It1 
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FOREMAN  OR  DEPT.  CLERK. 

Fig.   36.     Requisition   Ticket  for  Materials 

the  engine  is  mounted  can  also  be  made  of  armor-plate,  thus      provide  a  supply  of  cooling  air  to  an  air-cooled  design  than 


presents  some  serious  problems.  These  are,  however,  by  no 
means  insurmountable,  and  most,  if  not  all  of  them,  are 
believed  to  have  been  solved  in  a  recent  design  of  a  ten- 
cylinder  fixed  radial  engine,  which  is  internally  cooled.    The 

cooling  air  is  admitted  to  the 
crankcase,  and  forced  up 
against  the  pistons.  The  ex- 
haust valves  are  also  cooled 
by  contact  with  the  cold  en- 
tering charge  which  passes 
through  them.  This  internal 
cooling  system  makes  it  pos- 
sible to  mount  the  engine  in 
an  enclosed  steel  shell  which 
is  simply  a  continuation  of 
the  fuselage.  In  comparison 
with  water-cooled  engines,  it 
is  easier  to  control  the  cool- 
ing air  on  an  air-cooled  en- 
gine than  it  is  to  prevent  the 
water  from  freezing  in  the 
case  of  a  water-cooled  power 
plant,  and  it  is  also  easier  to 


protecting  it  without  adding  excessive  weight.     These  surely 
are  points  of  superiority  not  to  be  overlooked. 

It  is  admitted   that  the  cooling   of  a  fixed   radial  engine 


it  is  to  maintain  a  non-leaking  water  system.  These  draw- 
backs of  the  water-cooled  power  plant  give  the  radial  air- 
cooled   engine  an  advantage  for  aircraft. 


Fig.   37.     Stands  or  Racks  used  for  transferring  Stock  from   Stock-room  to  Assembling   Floor 
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Horsepower  Chart  for  Gear  Teeth 


BY  JOHN  WILL 


THE  chart  B,   shown   in   the  diagram,  is  based   on   the 
well-known  Lewis  formula  for  horsepower  and  strength 
of  gears,   and   is   used    in   connection   with    the   speed 
coefficient  chart  A,  which  is  developed   from  the  generally 

600 

accepted  velocity  formula  of  G.  C.  Barth,  ,  in  which 

600  +  V 
V  js  the  velocity  of  the  gear  in  surface  feet  per  minute. 

General  Use  of  Charts 

The  safe  static  fiber  stress  of  the  material  of  the  gear 
having  been  decided  upon,  pass  a  line  from  a  point  on  axis 
S  through  the  speed  coefficient  diagonal  and  thence  to  the 
working  stress  axis  St.  The  values  on  axes  S  and  St  must 
be  multiplied  by  10  for  stresses  between  10,000  and  100,000 
and  by  100  for  stresses  above  100,000.  The  value  on  axis  St 
having  been  found  and  raised  by  multiplication,  as  just 
noted,  locate  this  value  on  axis  St  of  chart  B,  and  connect 
it  by  means  of  a  line  with  the  value  on  the  tooth  factor  axis 
y  which  corresponds  to  the  number  and  form  of  teeth  in  the 
gear  under  consideration. 

A  certain  relation  is  now  established  between  the  working 
3tress  and  the  size  and  form  of  teeth,  which  is  represented 
by  the  point  of  intersection  of  this  line  with  axis  n.  A  sim- 
ilar relation  is  next  established  between  the  width  of  face 
and  pitch  factors  by  intersecting  axis  m  by  means  of  a  line 
which  joins  the  graduations  of  axes  /  and  p,  respectively, 
corresponding  to  the  data  given  for  the  gear.  Now  connect, 
by  means  of  a  third  line,  these  two  intersection  points  on 
axes  n  and  m.  The  intersection  of  this  line  with  axis  W 
will  give  the  ultimate  safe  load  transmitted  by  the  gear. 
If  S  is  taken  as  the  ultimate  stress  instead  of  the  stress  at 
the  elastic  limit,  the  value  of  TV  will  represent  the  breaking 
load,  and  must  be  divided  by  the  factor  of  safety  in  order 
to  derive  the  safe  working  load. 

Factors  to  be  Considered  in  Finding-  Horsepower 

In  finding  the  maximum  safe  horsepower,  the  factors  of 
load,  acceleration  of  load,  •  frictional  resistance,  and  factor 
of  safety  must  each  be  considered.  In  dealing  with  the 
elastic  limit  of  wrought  materials,  the  factor  of  safety  should 
be  not  less  than  iy2,  and  for  cast  materials,  except  cast 
iron  and  semi-steel,  the  factor  should  be  at  least  2.  For  cast 
iron  and  semi-steel,  8000  and  9000  pounds  per  square  inch, 
respectively,  should  be  used  as  the  maximum  safe  static 
stress.  The  values  for  the  safe  static  stress  S  in  pounds 
per  square  inch,  as  given  in  the  chart,  are  derived  by  divid- 
ing the  fiber  stress  at  the  elastic  limit  of  the  material  by 
the  factor  of  safety.  An  additional  factor  of  safety  is  some- 
times considered  which  covers  the  service  under  which  the 
gear  operates,  the  wear  of  the  material,  and  its  reliability. 
Just  how  great  this  factor  is  made  depends  upon  the  judg- 
ment and  experience  of  the  designing  engineer  to  a  large 
extent.  Gears  and  pinions  are  often  made  of  tougher  and 
harder  materials  on  account  of  wear  and  service,  in  which 
case  a  fiber  stress  is  employed  which  is  not  much  greater 
than  that  allowed  for  softer  materials. 

One  advantage  derived  from  a  chart  that  is  developed  in 
the  manner  shown  is  that  the  various  gear  factors  may  be 
determined  from  a  basic  factor  of  ultimate  static  stress  in- 
stead of  from  the  stress  at  the  elastic  limit,  in  which  case 
the  value  obtained  for  W  must  be  divided  by  the  factor  of 
safety,  as  previously  stated.  It  is  now  a  simple  matter  to 
insert  the  value  of  W  just  found  in  the  formula  for  horse- 
power, 

2  ttRNW 

H.  P.  =  

33,000 


in  which  v  =  3.1416; 

R  =  radius  of  pitch  circle  in  feet; 

N  =  number  of  revolutions  per  minute; 

W  =  maximum  safe  load  in  pounds. 
If  either  t^e   surface   speed    in   feet   per  minute,   or   the 
torque  in  foot-pounds  is  given  in  the  problem,  these  factors 
will  be  represented  by  2wRN  and  RW,  respectively. 

Example  Illustrating-  Use  of  Charts 

As  an  example  of  the  use  of  the  charts,  suppose  it  is  re- 
quired to  find  the  maximum  safe  horsepower  that  a  forged 
steel  gear  will  transmit,  traveling  at  a  surface  speed  of  1800 
feet  per  minute,  if  the  gear  is  3  diametral  pitch  and  has 
30  involute  teeth  of  14%-degree  pressure  angle  and  5-inch 
width  of  face. 

Assume  the  safe  static  stress  to  be  24,000.  Using  chart 
A,  find  the  working  stress  factor  by  connecting  the  line  2400 
on  axis  S  with  the  axis  Sv,  passing  the  line  through  the 
speed  coefficient  diagonal  at  point  1800.  This  line  locates 
the  point  600  on  axis  St,  and  this  value  must  be  multiplied 
by  10  and  transferred  to  chart  B,  axis  St.  Connect  this 
point,  that  is,  the  point  6000,  with  a  point  on  axis  y  cor- 
responding to  30  involute  teeth  of  14%-degree  pressure  angle. 
In  a  similar  manner  connect  points  on  axes  f  and  p  cor- 
responding to  5-inch  face  and  3  diametral  pitch,  respectively. 
These  two  connecting  lines  intersect  axes  m  and  n,  and  by 
joining  these  points  of  intersection  by  a  line,  the  axis  W 
will  be  intersected.  This  point  of  intersection,  as  will  be 
seen  from  the  diagram,  represents  the  load  in  pounds  which 
the  gear  will  transmit  and  is,  in  this  case,  by  interpolation, 
3200  pounds. 

Now 

2  rRITW 

H.  P.  = 

33,000 
but   the   surface   speed,   1800    feet   per   minute,    is   equal   to 
2-n-RN,  and  the  safe  load  is  equal  to  3200  pounds;  therefore: 

1800  X  3200 

H.  P.  = =  175  nearly 

33,000 
Following  is  a  list  of  some  of  the  most  commonly  used 
gear  materials,   together  with   their  safe  static  stresses   in 
pounds  per  square  inch: 

Material  Safe  Static  Stress 

Red  brass   4,000 

Bronze 5,000 

Phosphor-bronze 10,000 

Manganese  bronze 17,500 

Cast  iron S.000 

Semi-steel 9.000 

Medium  cast  steel  20,000 

Carbon  steel  (0.20  per  cent) 25,000 

Carbon  steel  (0.30  per  cent) 30,000 

Nickel  steel   (0.35  per  cent) 35,000 

Chromium  vanadium   steel 65,000 

Chromium  vanadium  steel,  oil-treated. . .  .125,000 

Gun  metal 7.500 


COMMERCIAL  VISITS  TO  BELGIUM  URGED 

»  Visits  to  Belgium  by  American  business  men  are  urged 
by  Minister  Brand  F.  Whitlock  as  a  means  of  hastening  the 
restoration  of  normal  trade  conditions  there.  Cabling  from 
Brussels,  Minister  Whitlock  says: 

"I  think  it  would  be  well  to  allow  as  many  reputable  busi- 
ness men  as  possible,  who  desire  to  do  so,  to  come  to  Bel- 
gium, owing  to  the  fact  that  there  are  so  many  business  men 
in  Belgium  who  desire  to  enter  into  commercial  relations 
with  firms  and  persons  in  America.  The  opportunity  for  in- 
creasing American  trade  relations  is  a  great  one,  and  one 
that  is  being  lost  at  the  present  time." 
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Cylinder  Boring 
and  Reaming 


Fixtures 


By  FRANKLIN  D.  JONES 


Different  Designs  of  Fixtures  for  Locating  and  Holding  Automobile  Engine  Cylinder  Castings 

During  the   Boring  and  Reaming  Operations 


THE  fixtures  used  for  holding  cylinder  castings  must  be 
designed  to  some  extent  to  suit  the  particular  cylinder 
they  are  intended  for,  but,  in  general,  they  are  of  the 
box  type  and  partially  enclose  the  cylinder,  which  is  com- 
monly located  by  the  engagement  of  dowel-pins  with  holes 
previously  drilled  and  reamed.  The  same  holes  are  also 
used  to  locate  the  cylinder  for  other  operations.  If  the  cyl- 
inder casting  has  a  removable  head,  the  boring  is  generally 
done  from  the  top  downward,  the  cylinder  being  held  in  the 
fixture  in  its  natural  position,  assuming  that  a  vertical  type 
of  machine  is  used.  On  the  other  hand,  if  the  casting  is 
solid  and  enclosed  at  the  upper  end,  it  must  be  held  in  an 
inverted  position  in  the  fixture,  the  boring  being  from  the 
crankcase  end  of  the  cylinder  toward  the  top. 

These  cylinder  boring  fixtures  are,  in  most  cases,  provided 
with  a  jig  plate  which  extends  from  one  side  of  the  fixture 
to  the  other  above  the  casting.  This  plate  is  provided  with 
holes  spaced  to  correspond  with  the  center-to-center  dis- 
tances between  the  cylinder  bores,  and  it  serves  to  guide 
and  steady  the  boring  and  reaming  tools.  If  the  cylinder  is 
of  the  closed-end  type  and  is  held  in  an  inverted  position, 
the  finished  face  on  the  crankcase  side  is  clamped  against 
the  jig  plate,  so  that  the  cylinder  bores  will  be  square  with 
the  crankcase  face  after  the  machining  operations.  On  the 
other  hand,  if  the  cylinder  has  a  removable  head  and  is  held 
in  its  natural  position,  it  is 
usually  clamped  against  the 
base  of  the  fixture.  In  any 
case,  a  jig  plate  may  be  pro- 
vided for  steadying  the  spin- 
dles of  the  boring  machine 
and  the  boring  and  reaming 
tools.  In  many  instances,  this 
jig  plate  has  hardened  and 
ground  steel  bushings  to  fit 
closely  bronze  bushings  on 
the  spindles  which  are 
steadied  as  the  tools  feed 
downward,  so  that  they  can- 
not be  deflected  laterally.  Bab- 
bitt metal  bushings  are  used 
extensively  in  preference  to 
bronze  bushings.  These  soft 
metal  bushings  should  be  so 
arranged  that  they  can  be  ad- 
justed to  compensate  for 
wear.  A  simple  method  is  to 
provide  a  tapering  hole  for 
the  bushing  in  the  body  of 
the  fixture,  and  some  form  of 
ring  or  gland  for  forcing  the 


Fig.   l. 


bushing  down  into  the  tapering  hole  in  order  to  reduce  the 
diameter  when  necessary  on  account  of  wear.  When  cylinder 
castings  have  removable  heads  or  an  opening  at  the  end  of 
the  bore,  the  boring  and  reaming  tools  may  be  provided  with 
pilots  which  extend  downward  and  engage  bushings  below 
the  cylinder  casting.  It  is  generally  considered  preferable, 
however,  to  equip  the  fixture  with  a  jig  plate  that  is  located 
above  the  casting,  on  account  of  the  trouble  caused  from 
chips  and  dirt  entering  bushings  that  are  located  at  the  base 
of  the  fixture. 

Boring1  Fixture  Equipped  with  Movable  Locating-  Pins  and 
Wedg-e  Clamps 

Fig.  1  shows  the  type  of  fixture  used  at  the  plant  of  the 
White  Co.,  Cleveland,  Ohio.  The  fixture  is  shown  applied 
to  a  Moline  four-spindle  cylinder  boring  machine.  The  cyl- 
inder casting  is  located  by  two  dowel-pins  which  can  be 
lifted  up  out  of  the  way  by  means  of  handles  A  and  B  when 
inserting  or  removing  a  casting.  These  dowel-pins  are  held 
in  the  upper  position  by  turning  the  handles  so  that  the  pins 
engage  a  small  horizontal  slot  at  the  top  of  the  vertical  slot. 
The  dowel-pins  engage  two  reamed  crankcase  bolt  holes  at 
each  end  of  the  cylinder,  and  the  same  holes  are  used  for 
locating  the  cylinder  casting  for  all  boring  and  drilling  oper- 
ations. As  soon  as  the  casting  has  been  inserted  in  the  fix- 
ture and  the  dowel-pins  have  entered  the  locating  holes,  the 

finished  surface  of  the  cast- 
ing is  forced  upward  against 
the  bridge  or  jig  plate  D  ex- 
tending across  the  top,  by 
simply  turning  handwheel  C 
at  the  base  of  the  fixture, 
which  serves  to  operate  two 
wedges  E  beneath  x  the  cyl- 
inder casting.  Fig.  2  shows 
the  fixture  with  the  casting 
in  place.  This  illustration 
also  shows  clearly  the  four 
bushings  which  enter  the  jig 
plate  and  steady  the  machine 
spindles  as  the  tools  are  fed 
downward  through  the  cylin- 
der bores. 

Fixture  Having-  Wedg-e  and 

Cam-operated  Clamps 
One  design  of  fixture  used 
for  holding  Cadillac  cylinders 
for  the  rough-  and  finish- 
bo  r  i  n  g  operations  is  illus- 
trated in  Fig.  3.  The  finished 
face  of  the  cylinder  is  held 
against    plugs   or    buttons    in 


Cylinder  Boring  Fixture  equipped  with  Movable   Locating  Pins 
and  Wedge   Clamps   operated  by   a  Handwheel 
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the  jig  plate  A  of  the  fixture. 
These  plugs  provide  a  better 
means  of  locating  than  a 
broad  flat  surface.  The  cast- 
ing is  held  in  the  correct 
position  by  dowel-pins  B  and 
C,  which  enter  holes  at  the 
ends  in  the  usual  manner. 
This  fixture  has  an  ingenious 
arrangement  for  holding  the 
casting  against  bridge  A  be- 
fore it  is  firmly  clamped  in 
position.  As  soon  as  the  cast- 
ing is  inserted  in  the  fixture, 
the  weighted  hand-lever  D  is 
thrown  over  from  one  side  to 
the  other,  which  forces  two 
plungers  up  at  the  bottom  of 
the  fixture  and  holds  the 
casting  against  the  upper  lo- 
cating plugs.  The  shaft  to  which  hand-lever  D  is  attached 
is  connected  by  links  E  and  F  with  wedges  G  and  H,  which 
force  the  plungers  upward.  This  arrangement  provides  a 
quick  method  of  forcing  the  casting  against  the  upper  part 
of  the  fixture.     The  casting  is  then  fastened  more  securely 


Fig.   2.     Fixture  illustrated  in  Fig.    1   with  a  Cylinder  Casting   in  Place 


eccentric  Q  and  the  connect- 
ing link  shown.  Bushings 
are  located  in  the  bridge  of 
the  fixture  for  steadying  the 
cutter-bar*  as  they  feed  down 
through  the  bore.  A  sectional 
view  of  one  of  these  bushings 
is  shown  at  R.  At  each  end 
of  the  bushing,  there  is  a  felt 
washer  to  prevent  the  dust 
and  dirt  from  entering  the 
hearing.  These  felt  washers 
are  held  by  metal  washers 
and  screws.  When  the  fixture 
is  in  use,  it  is  connected  with 
the   exhaust   system   at  8. 

Four  Clamping  Wedges  Oper- 
ated by  One  Handwheel 

Another  design  of  cylinder 
boring  fixture  used  at  the 
Cadillac  plant  is  illustrated  in  Fig.  6.  This  is  similar  in 
some  respects  to  the  one  just  described,  but  the  lower  clamp- 
ing mechanism  is  entirely  different.  In  this  case,  handwheel 
A  operates  screw  B  which  is  pivoted  to  yoke  C.  This  yoke, 
in  turn,  is  pivoted  at  the  ends  to  smaller  yokes  which  con- 


ilarhinrry 


Fig.   3.     Fixture  having  "Wedge   and   Cam-operated   Clamps 

by  clamps  J  and  K.  These  clamps  are  pushed  upward  by 
means  of  eccentrics  operated  by  hand-levers  L  and  M.  The 
fixture  is  also  arranged  for  clamping  the  casting  at  the 
center,  there  being  a  hook-bolt  N  and  a  clamp  0  (see  end 
view)   which  are  drawn  upward  by  lever  P  acting  through 


which  act  against  Bottom  and  Flange  of  Cylinder  Casting 

nect  with  wedges  for  operating  the  clamping  plungers.  These 
pivoted  yoke  connections  between  the  screw  B  and  the  four 
wedges  form  an  equalizing  mechanism  which  uniformly  dis- 
tributes the  clamping  pressure.  The  ends  of  the  cylinder 
casting  are  further  secured  by  clamps  D  and  E  which   are 
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Fixture  for  Open-end  Cylinder*,   having  Sliding  Work-holding 
Plate 


Fig.   5. 


Another  Fixture  of  the   Type   having  a   Sliding   Work-holding 
Plate 
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Forced  upward  by  means  <>i  levers  F  and  a  through  wron- 
tries  or  cams. 

Extensions  on  Fixture  tOT  Sliding  Oaatlnff  In  »ncl  Out 

The  fixture-  Illustrated  in  Pig.  8  Is  of  the  type  which  holds 
the  casting  against  the  upper  part  of  the  fixture.    Two  tracks 


Machinery 


Fig.   6.     Fixture  provided  with  Four  Clamping  Wedges  operated  by  One 

Handwheel  through  an   Equalizing  Mechanism   which  distributes 

the   Clamping  Pressure   uniformly 

or  extensions  are  provided  to  facilitate  sliding  the  casting 
in  or  out.  The  handwheels  seen  at  the  front  of  the  illus- 
tration are  for  operating  the  clamping  blocks  which  are  lo- 
cated beneath  the  cylinder.  The  arrangement  of  this  part 
of  the  fixture  is  shown  by  the  cross-sectional  view  of  the 


Fig.    8. 


Fixture  having  Extensions   to   facilitate  sliding   Castings 
In  and  Out 


base,  Fig.  9.  The  handwheel  shaft  carries  a  bevel  pinion 
which  meshes  with  a  combination  bevel  gear  and  nut  sur- 
rounding a  screw  attached  to  the  clamping  block;  conse- 
quently, by  turning  the  handwheel,  the  screw  is  raised  or 
lowered.  There  are  two  of  these  clamping  devices  on  each 
fixture. 

Fixtures  for  Open-end  Cylinders 

The  fixture  shown  in  Fig.  4  is  designed  for  castings  hav- 
ing separate  or  removable  heads.  The  crankcase  end  of  the 
casting  is  clamped  against  a  plate  at  the  bottom  of  the  fix- 
ture. This  plate  is  mounted  on  parallel  ways  so  that  it  can 
be  pulled  out  in  front  of  the  fixture  body  for  loading  or  un- 
loading. The  plate  is  located  in  the  correct  position  for  bor- 
ing by  a  plunger  which  engages  a  hole  in  the  fixture  base. 
A  similar  fixture  is  shown  in  Fig.  5,  except  that  it  is  de- 
signed for  holding  four-en-bloc  cylinder  castings. 

A  simple  type  of  cylinder  boring  fixture  for  holding  cast- 
ings of  the  type  having  removable  heads  is  illustrated  in 


Fig.  7.     Simple  Design  of  Fixture  for  Open-end  Cylinders 


Fig.    9.     CrosS-sectional  View  of   Fixture  Base   showing   Screw   and 
Bevel  Gear  Type  of  Clamping  Mechanism 

Fig.  7.  The  cylinder  is  located  on  the  fixture  by  two  dowel- 
pins  in  the  base  which  enter  holes  in  the  flange.  The  same 
locating  holes  are  used  for  all  other  operations  on  the  cast- 
ing, as  in  the  previous  case.  The  casting  is  held  downward 
against  the  base  of  the  fixture  by  two  clamps.  One  is  lo- 
cated at  each  end  and  bears  against  the  top,  as  the  illustra- 
tion shows.  These  clamps  are  held  upward  when  the  nuts 
are  loosened,  by  springs  around  the  bolts,  so  that  they  do 
not  interfere  with  the  insertion  or  removal  of  the  work. 

Fixtures  designed  for  holding  castings  against  the  base 
(which  is  the  common  arrangement  for  cylinders  having  re- 
movable heads)  are  often  provided  with  mechanical  means 
for  raising  the  cylinder  above  the  locating  dowel-pins,  when 
it  is  to  be  removed  from  the  fixture.  One  such  arrangement 
consists  of  a  lever  or  crank  connecting  with  a  shaft  carry- 
ing two  cams  which  are  in  engagement  with  vertical  plung- 
ers.   When  the  casting  has  been  bored  and  is  to  be  removed, 
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Fig.    10.     Fixture   equipped   with  Removable   Work-holding  Slides 

a  turn  of  the  operating  crank  or  lever  causes  the  plungers 
to  force  the  casting  above  the  dowel-pins  so  that  it  can  be 
removed  readily  by  the  operator. 

Fixture  Equipped  with  Removable  Work-holding-  Slides 

The  fixture  illustrated  in  Fig.  10  is  designed  for  holding 
twin  cylinder  castings,  and  it  is  provided  with  work-holding 
slides  B  to  which  the  castings  are  bolted  in  an  inverted 
position,  as  indicated  by  the  dot-and-dash  lines.  The  fix- 
ture is  intended  for  a  four-spindle  boring  machine,  and  it  is 
arranged  to  hold  two  cylinder  castings  at  the  same  time. 
The  body  of  the  fixture  is  a  cast  frame  of  open  construction, 
and  the  work-holding  slides  enter  dovetail  ways  at  the  top. 
The  castings  are  located  on  the  slides  by  previously  drilled 
and  reamed  holes  in  the  flange,  and  they  are  held  in  position 


Fig-.    11. 


Indexing  Fixture  used   for  reaming  Multiple  Cylinders  on   a 
Single-spindle  Machine 


by  clamps  C.  After  a  slide  is  pushed  into  the  fixture,  it  is 
located  by  a  plug  D  that  engages  a  hole  in  the  slide.  In  this 
way,  both  the  slide  and  cylinder  casting  are  located  in  the 
correct  position  relative  to  the  boring  spindles  of  the  ma- 
chine. The  casting  is  firmly  supported  on  the  lower  side 
by  tapered  wedges  which  prevent  any  shifting  of  the  work. 
A  tie-bolt  G  extending  across  the  top  of  the  fixture  serves 
to  hold  the  slides  rigidly.  The  nuts  on  these  tie-bolts  are 
released  for  removing  the  work-holding  slides.  This  fixture 
was  designed  for  a  machine  used  exclusively  for  rough-bor- 
ing. Two  extra  work-holding  slides  were  provided,  so  that 
the  bored  cylinders  could  be  removed  from  one  pair  of  slides 
and  rough  castings  bolted  to  them  while  the  machine  was 
in  operation,  thus  greatly  reducing  the  idle  or  non-produc- 
tive period. 

Indexing:  Fixture  for  Reaming-  on  Single-spindle  Machines 

When  the  cylinders  of  automobile  and  other  motors  having 
several  cylinder  bores  cast  en  bloc  are  reamed  on  a  single- 


spindle  machine,  some  kind  of  indexing  fixture  is  required. 
A  simple  design  is  illustrated  in  Fig.  11,  which  shows  a 
front  elevation.  The  cylinder  casting,  which  is  indicated  by 
the  dot-and-dash  lines,  is  located  by  three  pins  A,  and  it 
is  clamped  against  the  upper  part  of  the  fixture  by  a  central 
screw  B,  which  operates  a  horizontal  wedge  engaging  a  ver- 
tical wedge.  The  body  of  the  fixture  V  has  a  dovetailed 
bearing  in  the  base  D,  and  it  is  located  in  the  four  reaming 
positions  by  the  holes  E,  F,  G,  and  //  in  the  base  which  are 
engaged  successively  by  plunger  J  carried  by  the  upper  part 
of  the  fixture.  This  plunger  is  raised  and  lowered  by  lever 
K  through  the  connection  shown. 


DOWELS  AND  THEIR  USE 


BY   DONALD  A.   BAKER 


There  are  two  general  types  of 
dowels  used  in  machine  and  tool 
construction,  namely,  the  straight 
and  the  taper  specimens  which  are 
illustrated  in  Fig.  1  at  A  and  B.  A 
modification  of  the  taper  dowel  is 
shown  at  C,  threaded  on  the  shank 
for  a  nut  which  is  used  to  extract 
the  dowel  in  cases  where  it  is  to  be 
used  in  a  blind  hole.  This  type  is 
intended  for  use  in  heavy  machine 
construction,     engines,     etc.       For 
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Common  Types 
Dowel-pins 


parts  which  have  to  be  frequently  taken  apart,  and  where 
driving  out  of  the  dowels  would  tend  to  wear  the  holes  and 
thus  loosen  the  dowel,  and  also  for  very  accurately  con- 
structed tools  and  gages  which  have  to  be  taken  apart,  or 
which  require  to  be  kept  in  absolute  alignment,  the  taper 
dowel  is  preferable.  As  applied  to  average  machine  work, 
the  taper  dowel  has  one  distinct  advantage — that  is,  it  is  not 
necessary  to  depend  upon  the  ability  of  the  machinist  to 
ream  a  hole  to  an  absolutely  accurate  diameter  as  is  the  case 
when  straight  dowels  are  used,  for  a  little  difference  in 
diameter  or  a  slight  amount  of  wear  in  the  hole  is  compen- 
sated for  by  the  tapered  body  of  the  dowel. 

While  on  machine  work  the  taper  dowel  is  most  commonly 
used,  the  straight  dowel  is  given  the  preference  on  tool  and 
gage  work,  except  where  the  most  extreme  accuracy  is  re- 
quired, or  where  the  tool  or  gage  is  to  be  subjected  to 
rough  handling,  and  knocking  about  would  be  likely  to  shift 
the  doweled  parts.  On  gages  and  fixtures  such  as  those 
used  for  gun  and  pistol  parts,  it  is  frequently  the  practice 
to  use  hardened  taper  dowels  in  lapped  holes  as  this  has  been 
found  to  be  the  best  way  of  assembling  parts  that  must  be 
frequently  taken  apart  and  reassembled  and  that  must  re- 
align perfectly.  To  get  satisfactory  results,  judgment  and  a 
clear  understanding  of  the  requirements  of  each  case  are 
essential,  together  with  the  proper  workmanship. 

Use  of  Dowels 

Dowels  are  used  either  to  retain  parts  in  a  fixed  position 
or  to  preserve  alignment.  Under  normal  conditions  a  prop- 
erly fitted  dowel  is  subjected  to  shearing  strain  only,  and 
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this  strain  occurs  only  at  the  Junction  of  the  surfaces  of  the 
two  parts  which  are  being  hold  by  the  dowel.'  The  amount 
of  shear  to  which  a  dowel  can  be  subjected  will  depend  upon 
its  size,  and,  of  course,  must  be  determined  either  by  calcu- 
lation or  by  experience.  It  is  seldom  necessary  to  use  more 
than  two  dowels  for  holding  two  pieces  together  and  fre- 
quently one  Is  sulflcient.  To  illustrate  this  and  also  to 
show  a  common  failing,  consider  the  examples  shown  in 
Fig.  2.  The  three  pieces  I.  />'.  and  C  are  fastened  together 
by  screws  and  dowels,  the  holes  being  laid  out  differently  in 
each  case.  A  is  simply  a  Hat  plate,  but  B  is  milled  out  to 
receive  the  plate  V.  The  view  at  F  shows  a  good  method  of 
screwing  and  doweling  these  pieces  together.  Assuming 
that  B  and  C  are  assembled  as  a  unit  and  that  they,  in  turn, 
are  to  be  assembled  to  A,  It  is  apparent  that  as  C  is  held  in 
position  laterally  where  its  two  edges  fit  in  the  slot  in  B, 
no  other  means  of  holding  in  this  direction  need  be  pro- 
vided; therefore  it  is  merely  necessary  to  prevent  C  from 
shifting  lengthwise.  This  can  be  accomplished  effectively  by 
the  use  of  only  one  dowel  or,  as  shown.  Since  the  purpose  of 
dowels  is  to  hold  one  piece  in  the  desired  relation  to  another, 
it  should  be  obvious  in  a  case  such  as  that  shown,  that  the 
dowels  which  hold  A  to  B  should  be  spaced  as  far  apart  as 
possible.  A  better  method  of  spacing  the  dowels  and  screws 
than  that  shown  at  F  would  be  as  shown  at  G.    In  this  case 


A=2D 
B  =  3D 
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Fig.    3.     Circular  Disk  held  in  a 
Recess   by  One  Dowel 


Fig-.  4.  Diagram  illustrating  Formula 
for   Dowel-pin   Dimensions 


the  screws  are  not  located  symmetrically,  and  it  cannot  be 
denied  that  their  holding  qualities  have  been  impaired,  but 
on  the  other  hand,  the  holding  qualities  of  the  dowels  have 
been  increased. 

Location  and  Size  of  Dowels 

If  the  laying  out  of  these  holes  is  left. to  the  average 
draftsman,  he  will  in  most  cases,  for  the  sake  of  symmetry, 
show  two  dowels  as  illustrated  at  E,  Fig.  2.  This  lay-out  is 
poorly  planned,  for  beside  having  unnecessary  holes,  it  re- 
quires considerable  time  on  the  part  of  the  toolmaker  that 
might  be  used  to  better  advantage.  When  it  comes  to  dowel- 
ing B  to  A,  it  is,  of  course,  necessary  to  provide  at  least  two 
dowels,  but  ejecept  in  very  rare  cases,  there  is  certainly  no 
need  for  more  than  two,  yet  it  is  very  common  to  find  four 
used  as  shown  at  E  and  the  piece  securely  fastened  by  the 
use  of  four  screws.  Another  common  practice  is  the  use  of 
two  dowels  for  holding  a  circular  disk  in  a  circular  recess, 
an  example  of  which  is  shown  in  Fig.  3.  One  dowel,  how- 
ever, is  all  that  is  necessary  and  should  be  sufficient  to 
prevent  the  piece  from  turning. 

The  proper  length  of  the  dowels  is  another  point  for 
which  there  seems  to  be  no  standard  practice.  In  general, 
however,  where  parts  are  to  be  assembled  which  may  after- 
ward be  taken  apart  and  reassembled,  it  is  good  practice  to 
make  the  dowel  a  tight  fit  in  one  member  and  a  slip  fit  in 
the  other.  Where  this  practice  is  followed,  a  good  rule  is  to 
make  the  dowel  three  times  as  long  as  its  diameter.  For 
example,  by  this  formula,  a  5/16-inch  diameter  dowel  would 
be  15/16  inch  long,  and  in  assembling  a  dowel  of  this  length 
it  should  be  driven  into  one  piece  a  distance  equal  to  twice 
its  diameter,  or  %  inch,  which  would  leave  5/16  inch  pro- 


jecting; ue  Pig.  •!.  'I'll is  practice  is  highly  commendable,  as 
when  property  fitted,  the  dowel  always  remains  in  one  place, 
and  as  it  projects  into  the  mating  piece  sufficiently,  the 
parts  may  be  easily  assembled  or  as  readily  taken  apart. 
Were  the  dowels  made  longer,  nothing  would  be  gained  in 
i  ii. ii  tiveness,  and  where  they  are  left  projecting  a  greater 
distance  than  that  mentioned,  the  difficulty  of  taking  the 
pieces  apart  and  the  liability  of  bending  the  projecting  end 
of  the  dowel,  would  be  greatly  increased.  After  a  dowel 
has  once  been  bent,  Its  usefulness  is  impaired,  and  an  at- 
tempt to  reassemble  the  pieces  will  usually  result  in  a 
damaged  dowel  hole  and  consequent  poor  alignment  of  the 
parts. 

Tolerances  for  Dowels 

It  is  a  good  custom  for  the  mechanic  to  use  three  sizes  of 
reamers  for  each  common  size  of  dowel-pin.  As  an  illustra- 
tion, let  it  be  required  to  fit  a  die-block  to  a  die-bed  where 
it  has  been  decided  to  use  %-inch  dowels.  The  diameters 
of  a  set  of  reamers  for  this  job  should  measure,  respectively, 
0.374,  0.376,  and  0.377  inch,  and  they  should  be  used  in  the 
following  manner:  The  die-block  which  is  to  be  hardened 
should  first  be  laid  out,  the  dowel  holes  drilled,  and  then 
reamed  with  the  smallest,  or  0.374-inch  reamer,  and  again 
reamed  with  the  largest  or  0.377-inch  reamer,  which,  as  will 
be  noted,  is  0.002  inch  larger  than  the  dowel  which  is  to  be 
used.  The  reason  for  this  is  that  where  the  ordinary  carbon 
tool  steel  is  being  used,  such  as  Jessops,  the  dowel  holes  will 
always  shrink  more  or  less  in  hardening  and  will  then  re- 
quire lapping,  though  some  so-called  diemakers  in  order  to 
avoid  lapping,  have  a  bad  habit  of  filing  down  the  ends  of  the 
dowel-pins.  By  reaming  the  dowel-pin  holes  0.002  inch  larger, 
as  stated  previously,  it  is  only  necessary  to  lap  out  the  dirt 
and  scale  that  is  left  from  the  hardening  process.  The 
shrinkage  would  cause  the  hole  in  the  hardened  die  to  be 
0.376  inch  in  diameter.  The  die-block  is  next  clamped  to 
the  die-bed,  and  a  %-inch  drill  is  used  to  spot  the  die-bed 
through  the  dowel-pin  holes  in  the  die-block.  The  hole  is 
then  drilled  with  a  reamer  drill  and  reamed  with  the  0.374- 
inch  reamer.  The  result  of  this  procedure  is  a  0.374-inch 
hole  in  the  die-bed  into  which  the  dowel  is  a  driving  fit, 
and  a  0.376-inch  hole  in  the  die-block  in  which  the  dowel-pin 
is  a  slip  fit.  If  this  method  is  followed,  no  trouble  will  be 
experienced  in  assembling  or  taking  the  pieces  apart.  The 
0.376-inch  reamer  is  used  only  when  parts  are  being  fitted 
together  which  have  not  been  hardened. 

Another  important  point  to  be  taken  into  consideration 
is  that  of  providing  means  for  removing  the  dowels  from 
both  parts.  It  is  not  always  practicable  to  drill  dowel  holes 
entirely  through  both  parts,  and  in  such  cases,  care  must 
be  taken  to  see  that  the  dowel  is  a  tight  fit  in  that  part 
which  has  the  hole  drilled  through  it,  rather  than  in  the 
blind  hole.  Taper  dowels  must  have  the  holes  drilled 
through  or  else  be  provided  with  nuts  similar  to  the  style 
shown  at  C  in  Fig.  1.  In  conclusion,  it  should  be  empha- 
sized that  too  much  care  cannot  be  taken  to  see  that  the 
dowels  are  properly  fitted  in  order  that  they  may  hold  the 
doweled  parts  in  their  correct  positions  when  first  assem- 
bled, that  the  parts  may  be  easily  taken  apart,  and  that 
they  may  be  reassembled  with  every  assurance  that  they 
will  align  perfectly  with  their  mating  parts. 

It  is  doubtful,  from  the  standpoint  of  securing  the  rapid 
and  effective  training  of  the  industrial  workers  of  this  coun- 
try, says  Industrial  Management,  whether  any  other  problem 
is  so  important  as  that  of  extending  the  scope  of  our  public- 
school  education  to  the  needs  of  workers  who  have  left 
school  inadequately  prepared  for  any  industrial  pursuit,  or 
even  for  assuming  the  duties  of  citizenship.  Even  among 
those  who  may  have  regarded  with  some  misgivings  the 
rapid  development  of  vocational  instruction  in  the  schools, 
there  can  be  no  opponents  of  part-time  instruction  for  work- 
ers who  have  finally  left  the  schools,  and  for  whom  the 
alternative  to  part-time  education  is  no  education  whatever. 
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CALCULATING  POWER  REQUIREMENTS  FOR  SMALL  MACHINERY 


DESCRIPTION  OF  A  8IMPLE  POWER  MEA8DRING  INSTRUMENT 

BY  JAMES  LESLIE  LANE 


IN  applying  motor  power  to  small  machines  that  have  pre- 
viously been  driven  by  hand  or  by  a  lineshaft  supplying 
several  machines  under  load  at  the  same  time,  it  fre- 
quently becomes  necessary  to  determine  the  exact  size  of  the 
motor  required.  If  the  make  of  the  machine  is  known  this 
can  usually  be  obtained  by  consulting  the  manufacturer,  but 
in  cases  where  the  make  is  not  known  or  where  the  machine 
is  a  new  product,  the  power  required  for  operating  it  must 
be  determined  directly  by  some  mechanical  test. 

Reasons  Why  the  Proper  Amount  of  Power  is  Essential 

If  only  one  machine  is  to  be  used,  the  size  of  the  motor 
which  is  to  be  applied  is  of  no  great  consequence,  so  long 
as  the  initial  cost  and  the  power  consumption  are  not  too 
great.  However,  when  the  machine  is  to  be  manufactured 
and  sold  in  quantities,  for  a  standard  set  price  each,  it  be- 
comes necessary  to  determine  with  fairly  close  accuracy  the 
size  of  the  motor  required.  If  the  machine  is  to  compete 
successfully  with  other  apparatus  of  a  similar  nature  on  the 


Improvised  Instrument  for  Indicating  Power  Requirements 
The  instrument  might  be  called  an  Indirect  reading  dyn- 
amometer, since  the  torque  cannot  be  read  directly  while 
the  shaft  is  turning,  but  must  be  determined  later  while  the 
machine  stands  idle.  It  is  a  simple  instrument  and  its  few 
parts,  as  shown  in  Fig.  2,  can  be  turned  up  or  formed  from 
odd  pieces  which  lie  about  the  shop.  A  few  dimensions  are 
given  merely  for  the  purpose  of  showing  the  comparative 
proportions  of  the  different  parts.  In  building  the  apparatus, 
the  shop  should  be  guided  by  the  material  at  hand  and  the 
size  of  the  machine  to  be  tested. 

In  Fig.  2  at  A  is  shown  a  turned  steel  or  cast-iron  collar, 
finished  all  over.  Two  of  these  are  required,  one  of  which 
is  to  be  bored  for  a  shaft,  of  about  the  same  diameter  as  the 
driven  shaft  on  the  machine  to  be  tested  and  is  to  have  the 
small  tapped  holes  E,  while  the  other  is  to  be  bored  to  a  slip 
fit  for  the  driven  shaft  of  the  machine  under  test,  the  tap- 
ped holes  being  omitted.  The  coiled  spring  shown  at  B  is 
made  of  high-grade  steel,  with  its  ends  turned  up  to  form 


Fig.    1.     Power  Measuring  Device   attached  to  a  Grinding   Machine 


market,  the  manufacturer  must  make  and  sell  it  at  such  a 
price  as  to  appeal  to  the  buyer  and  yet  at  the  same  time 
leave  a  reasonable  margin  of  profit.  The  total  cost  per  unit 
must  be  kept  down,  and  however  well  designed  the  machine 
may  be  from  the  standpoint  of  low  manufacturing  cost,  this 
advantage  can  be  easily  nullified  by  using  a  motor  which  is 
too  large. 

The  reasons  for  this  are  obvious,  as  the  motor  will  not 
only  cost  more  in  itself,  but  it  will  also  add  to  the  total  cost 
of  the  unit,  due  to  the  fact  that  a  larger  motor  demands 
heavier  and  more  elaborate  means  of  securing  it  to  the 
machine.  This  means  more  metal,  more  facing  and  milling, 
and  more  holes  to  be  drilled  and  tapped.  Nor  does  it  stop 
there,  for  this  additional  weight  also  means  more  time  in 
handling,  and  more  elaborate  and  costly  crating  for  shipment. 

As  the  small  shop  is  not  generally  equipped  with  appa- 
ratus for  determining  such  power  requirements,  it  is  neces- 
sary to  either  send  the  machine  to  a  testing  laboratory  and 
have  the  power  requirements  determined  by  experts  through 
actual  test,  or  to  connect  it  first  to  one  sized  motor,  and  then 
to  another  until  one  is  found  that  meets  the  requirements. 
The  former  method  is  usually  out  of  the  question,  as  it  in- 
volves too  much  time  and  expense,  while  the  latter  course 
gives  only  approximate  results.  As  an  apparatus  for  deter- 
mining the  power  requirements  would  seem  to  be  of  value 
in  the  small  specialty  shop,  particularly  if  it  combined  econ- 
omy with  simplicity,  a  device  for  this  purpose  is  illustrated 
in  Fig.  1,  and  an  explanation  is  given  of  its  use  and  the 
calculations  required. 


eyes  as  shown.  These  ends  are  designed  to  fasten  the  collars 
in  place  and,  when  assembled,  the  cap-screws  which  fasten 
the  spring  to  the  collars  should  fit  snugly,  for  if  they  do  not, 
an  incorrect  reading  is  likely  to  result.  The  inside  of  the 
spring  should  fit  snugly  over  the  center  portion  of  the 
collars,  and  the  distance  between  the  eyes  should  be  such 
that  when  the  spring  is  free  and  the  collars  are  in  place 
the  small  ends  of  these  collars  will  be  about  %  inch  apart. 
The  arrangement  is  illustrated  in  the  assembly  shown  in 
Fig.  1.  The  pointer  shown  at  C,  Fig.  2,  is  made  of  good 
quality  spring  brass,  and  the  piece  shown  at  D  is  a  bar  of 
steel  having  a  small  hole  near  one  end,  drilled  exactly  at 
the  center  to  take  the  shaft  J,  Fig.  1. 

In  Fig.  1  the  apparatus  is  shown  connected  to  a  small 
grinding  machine,  the  required  horsepower  of  which  is  to 
be  found.  In  assembling  the  instrument,  the  plain  collar  D 
is  slipped  onto  the  driving  shaft  P  of  the  grinding  machine 
and  secured  thereto  with  a  set-screw.  The  spring  F  is  then 
slipped  into  position  and  fastened  to  the  collar  D  with  small 
cap-screws.  The  pointer  E  is  next  attached  to  the  collar  G 
in  a  similar  manner,  care  being  taken  to  see  that  in  assem- 
bling the  shaft  J,  carrying  collar  C  and  pointer  E.  the  sharp 
end  of  the  pointer  bears  down  firmly  on  the  shoulder  of  col- 
lar D.  as  shown.  Shaft  J  supplies  the  power,  and  is  held  in 
alignment  with  shaft  P  by  two  pieces  of  angle-iron  H,  which 
are  drilled  to  serve  as  journals.  At  one  end  of  this  shaft  is 
the  collar  G.  held  in  place  by  its  set-screws,  and  at  the  other 
end  is  a  small  pulley  L  for  receiving  power  from  the  line- 
shaft  or  motor.     If  desired,  a  pipe  set-collar,  such  as  shown 
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;ii  a.  may  be  Installed  between  the  bearings  to  prevent  any 
end  thrust  of  the  shaft 

Making  the  Power  Test 

The  test  is  oonducted  In  the  following  manner:  aiter 
chalking  over  the  shoulder  on  collar  i>  which  Is  In  contact 
with  the  pointer,  the  power  is  turned  on,  and  when  the  ma- 
chine is  running  at  full  speed,  a  tool  of  the  type  that  the 
ma.  him'  is  designed  to  sharpen  is  pressed  against  the  grind- 
ing wheel  B  using  the  same  degree  of  pressure  that  would 
be  employed  during  the  actual  work.  This  pressure  tends 
to  hold  hack  the  wheel  and  cause  collar  J)  to  lag  behind 
collar  (,'.  The  amount  of  this  retardation  depends  upon  the 
Stiffness  Of  the  spring  /'.  the  pressure  against  the  grinding 
wheel,  and  the  rotative  speed  of  the  shaft  J.  As  the 
cellar  D  lags  behind,  a  line  will  be  traced  on  its  chalked 
surface  by  the  pointer  /•;.  This  line  serves  as  a  record  of  the 
torsional  movement  of  the  coiled  spring.  With  the  tool  still 
pressed  against  the  grinding  wheel,  the  number  of  revolu- 
tions per  minute  of  the  shaft  J  is  next  determined  and  a 
memorandum  made.     The  power  is  then  shut  off,  relieving 


Of   the   lever   arm   to   be   H    inches;    then   the   horsepower   re- 
quired for  the  machine  would  be  calculated  as  follows: 
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Fig.    2.     Details  of   Power   Measuring   Instrument   which  can   do 
readUy  and  inexpensively  made 

the  torsion  on  the  spring  and  allowing  the  pointer  E  to  re- 
turn to  its  normal  position.  This  completes  the  first  step  in 
the  power  determination. 

After  the  shaft  J  has  ceased  to  rotate,  the  pulley  L,  con- 
necting it  with  the  source  of  power,  is  removed  and  the  arm 
M  put  in  place.  A  pair  of  spring  scales  is  next  attached  to 
the  arm  near  the  end  by  means  of  a  clevis.  The  other  end 
of  the  scale  is  attached  to  the  supporting  table  by  means  of 
a  heavy  staple  or  eyebolt,  care  being  taken  to  see  that  the 
center  lines  of  the  bar  and  of  the  scale  are  as  nearly  per- 
pendicular as  possible.  The  wheel  B  is  next  turned  by  hand 
in  the  same  direction  as  hefore  until  the  pointer  reaches  the 
end  of  the  line  previously  traced  by  it  on  the  chalked  sur- 
face of  the  collar  D  while  the  machine  was  being  driven  by 
the  pulley.  When  this  point  has  been  reached  the  number 
of  pounds  registered  on  the  scale  N  is  noted. 

Calculations  from  the  Data  Secured  by  the  Tests 

We  now  have  the  following  data:  The  revolutions  per 
minute  of  the  shaft  J  while  under  load;  the  tension  on  the 
scale  N  in  pounds,  and  the  length  of  the  lever  arm  in  inches 
from  the  center  of  the  bar  to  a  point  near  the  end  where 
the  scale  is  attached.  The  formula  for  the  horsepower  re- 
quired to  drive  the  grinding  wheel  at  the  same  speed  and 
with  the  same  tool  pressure  against  the  wheel  as  in  the  test 
becomes: 

2irRNP 

H.  P.  = 

33,000  X  12 

where  -k  =  3.1416; 

R  =  length  of  lever  arm  in  inches; 

N  =  number  of  revolutions  of  the  shaft  J  per  minute ;    and 

P  =  pressure  in  pounds  registered  on  the  scale  N. 

Suppose  the  shaft  to  have  been  driven  during  the  test  at 

1200  revolutions  per  minute,  and  the  scale  to  have  shown  a 

pull  of  30  pounds  when  attached  to  the  arm,  and  the  length 


II.  1' 


2  X  3.1416  X  6  X  1200  X  30 


33,000  X  12 


8.42 


In   cases  where   SUCfa   power  tests  are  made   often   and   the 

changing  of  the  pulley  involves  too  great  a  loss  of  time,  this 
may  be  overcome  i>\  calibrating  the  Instrument  beforehand. 
To  do  this,  connect  the  apparatus  with  the  bar  and  scales  in 
position  and,  with  the  grinding  wheel  free,  mark  the  point 
where  the  pointer  E  touches  the  collar  D.  This  is  the  zero 
position,  and  as  with  the  rest  of  the  graduations  to  be  deter- 
mined, should  be  scribed  or  nicked  into  the  edge  of  the  col- 
lar, so  as  to  be  plainly  visible  after  the  chalk  has  been  rub- 
bed away.  The  grinding  wheel  is  next  rotated  by  hand  until 
the  scale  shows  a  pull  of  5  pounds,  when  a  new  line  is  made 
on  the  collar  opposite  the  new  position  of  the  pointer.  This 
represents  a  turning  moment  of  30  inch-pounds  and  should 
be  so  labeled. 

In  like  manner,  the  entire  circumference  of  the  collar  is 
graduated  by  turning  the  wheel  and  marking  the  correspond- 
ing positions  of  the  pointer.  Each  division  will  represent 
a  certain  number  of  inch-pounds.  This  is  found  by  multiply- 
ing the  length  in  inches  between  the  center  O  of  the  bar 
and  the  point  where  the  scale  is  attached  by  the  correspond- 
ing number  of  pounds  registered  on  the  scale. 

With  an  instrument  so  calibrated,  the  procedure  is  the 
same  as  before,  except  that  only  one  operation  is  necessary. 
After  chalking  the  circumference  of  the  collar  D,  the  power 
is  applied  through  the  pulley,  and  the  tool  to  be  sharpened 
is  held  against  the  grinding  wheel.  When  the  maximum 
amount  of  tool  pressure  has  been  applied,  the  machine  is 
stopped  and  the  amount  of  torsion  given  to  the  spring  is 
noted.  This  is  shown  by  the  graduation  which  is  opposite 
the  extreme  end  of  the  line  just  traced  on  the  chalked  sur- 
face by  the  pointer.  Suppose,  for  example,  that  this  point 
corresponded  to  a  torque  of  150  inch-pounds,  and  that  the 
speed  of  the  shaft  J  during  the  test  was  500  revolutions  per 
minute;  then  the  formula  used  in  the  previous  case  for 
determining  the  horsepower  becomes: 

2  X  3.1416  X  500  X  150 

H.  P.  = =  1.19 

33,000  X  12 


EFFECT  OF  FORGING  ON  THE  DENSITY 
OF  STEEL 

The  extent  to  which  forging  increases  the  density  of  por- 
ous steel  was  investigated  in  tests  recently  conducted  by  a 
steel-making  concern,  the  results  of  which  are  of  general 
interest.  Ten  specimens  were  selected  from  a  lot  of  1000 
ingots  of  0.53  per  cent  carbon  basic  open-hearth  steel  having 
the  same  composition,  which  had  been  cast  in  different  heats. 
Each  ingot  was  cooled  for  thirty  minutes  in  the  mold,  air- 
cooled  for  twelve  hours,  reheated  to  2250  degrees>  F.,  and 
then  forged  from  a  diameter  of  3%  inches  down  to  l1/!  inch 
under  the  steam  hammer.  Cylindrical  specimens  y2  inch  in 
height  and  diameter  were  afterward  turned  from  both  the 
forged  and  the  unforged  portions  of  the  ingot.  The  ten  pairs 
of  specimens  were  submitted  to  three  experts  for  examina- 
tion and  analysis,  and  the  results  of  the  three  determina- 
tions showed  that  an  increase  in  density  was  produced  by 
the  forging  operation,  the  average  values  being  as  follows: 
Forged,  7.821,  7.849,  and  7.845;  unforged,  7.762,  7.798,  and 
7.803,  giving  a  total  average  of  7.838  for  the  forged  pieces 
and  7.788  for  the  unforged  pieces.  The  percentage  increases 
in  density  of  the  forged  steel  were  0.76,  0.65  and  0.54  for  the 
three  tests,  the  total  average  being  0.64  per  cent.  With 
ingots  of  the  size  used — Z\i  inches  in  diameter  and  12  inches 
high — the  ratio  of  volume  to  area  is  so  great  that  the  ingot 
would  hardly  solidify  without  the  formation  of  microscopic 
cavities.  With  larger  ingots  the  percentage  of  increase  in 
density  would  probably  be  negligible. 
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aking  the  Timken 
Roller  Bearing 


By  Edward  K.  Hammond 


Methods  of  Heat-treating,  Machining  and  Inspecting— First  of  Two  Articles 


IN  the  last  of  a  series  of  five  articles  discussing  the  design 
and  lubrication  of  various  types  of  bearings  used  in  ma- 
chine shop  equipment  which  appeared  in  the  July,  Au- 
gust, September,  October,  and  November,  1918,  numbers  of 
Machinery,  a  description  was  given  of  the  Timken  roller 
bearing.  Readers  of  the  articles  referred  to  will  recall  that 
this  bearing  is  furnished  with  tapered  rollers  which  run 
between  raceways  designed  in  such  a  way  that  the  bearing 
is  adapted  for  carrying  a  combination  radial  and  thrust  load. 
In  entering  upon  a  discussion  of  the  methods  employed  in 
the  manufacture  of  this  type  of  bearing,  it  will  be  apparent 
that  there  are  four  different  parts  to  be  manufactured,  name- 
ly, the  inner  raceway  or  cone,  the  outer  raceway  or  cup,  the 
tapered  rollers,  and  the  sheet  steel  cage  or  retainer  which 
spaces  the  rollers  uniformly  around  the  bearing  and  holds 
them  in  contact  with  the  inner  raceway  so  that  the  rollers, 
retainer,  and  cone  constitute  a  self-contained  unit. 

Raw  Materials  Used  in  Making-  Timken  Roller  Bearings 

The  cups  and  cones  of  Timken  roller  bearings  are  made 
of  a  special  grade  of  electric  steel  manufactured  by  the  com- 
pany, which  is  especially  adapted  for  the  requirements  of 
roller  bearing  construction.  The  steel  used  for  making  the 
rollers  is  of  approximately  the  same  composition  as  that 
used  for  the  cups  and  cones,  except  that  certain  constituents 
are  added  to  give  the  rollers  the  desired  physical  properties 
for  the  service  for 
which  they  are  used. 
The  cages  or  retainers 
are  drawn  up  under 
the  power  press  from 
sheet  steel. 

Variations  in   Manufac- 
turing- Practice  Ac- 
cording- to  Size 
of  Bearing- 

Although  there  are 
the  same  four  parts  in 
all  types  and  sizes  of 
Timken  roller  bear- 
ings, it  must  not  be 
inferred  that  this  rel- 
atively small  number 
of  parts  is  as  import- 
ant a  factor  in  sim- 
plifying the  perform- 
ance of  manufacturing 
operations  as  might  be 
expected.  The  reason 
for  this  is  that  the 
methods  of  manufac- 
ture differ  to  some  ex-      _.     ,     _        .  _.      . '    .   .  _ ■  ,  ..    _ 

Fig.   1.     General  View  in  that  Section  of  the  H< 
tent    according    to    the  Operations  are 


size  of  bearing  for  which  the  parts  in  course  of  production 
are  to  be  used.  Without  going  into  too  much  detail,  the 
condition  which  arises  owing  to  the  necessity  of  making 
bearings  covering  a  wide  range  of  sizes  will  be  readily  un- 
derstood from  the  following.  Let  us  consider  first  the  pro- 
cess of  making  the  outer  raceways  or  cups  for  bearings  cov- 
ering a  considerable  range  of  sizes.  In  the  case  of  the  small- 
er cups,  the  preliminary  step  in  the  process  of  manufacture 
will  be  to  rough  out  these  pieces  from  bars  of  steel  which 
are  machined  in  either  National-Acme  or  Gridley  automatic 
screw  machines. 

In  the  case  of  cups  for  large  bearings,  this  method  of 
manufacture  would  result  in  scrapping  too  much  steel,  and 
so  for  such  sizes  it  is  the  practice  to  make  forgings  on  one 
of  the  automatic  forging  machines  built  by  the  National 
Machinery  Co.  of  Tiffin,  Ohio.  The  operation  of  these  ma- 
chines may  be  briefly  described  as  follows:  A  plunger  on  the 
machine  first  comes  into  contact  with  the  end  of  a  heated 
bar  of  steel  and  upsets  the^  end  of  this  bar;  then  a  smaller 
sized  plunger  engages  the  end  of  the  bar  and  forces  the 
metal  back,  leaving  a  ring  of  steel  of  the  upset  size;  and 
finally,  this  ring  forging  is  cut  off  and  sent  to  the  screw 
machine  department,  where  it  is  turned  down  to  form  the 
outer  raceway  or  cup  of  a  Timken  roller  bearing.  This  is 
only  one  of  the  numerous  variations  in  manufacturing  prac- 
tice which  are  made  necessary  by  the  differences  in  the  size 

of  the  product.  Other 
typical  examples,  such 
as  the  methods  of  gag- 
ing and  inspecting  the 
rollers,  and  the  meth- 
ods of  heat-treating 
the  inner  raceways  or 
cones  of  the  bearings, 
will  be  discussed  in 
detail  in  connection 
with  later  sections  of 
this  article. 

Roug-hing-    out    Bearing- 
Parts  on  Automatic 
Screw  Machines 

A  brief  description 
has  already  been  giv- 
en of  the  practice  of 
making  the  cups  or 
outer  raceways  for 
large  sizes  of  roller 
bearings  on  automatic 
forging  machines,  so 
that  we  shall  now  con- 
fine our  attention  to 
the  practice  of  produc- 

at-treating  Department  where   Casehardemng 

performed  mg  parts  on  automatic 
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screw  machines,  The  factory  la  equipped  with  Cleveland 
automatics,  built  by  the  Cleveland  Automate  Machine  Co., 
Cleveland,  Ohio,  and  with  Qridley  and  leme  type  automat 
built  by  the  National-Acme  Mfg  Co.,  of  Cleveland,  Ohio, 
in  Table  i  an  outline  is  presented  of  the  methods  of  dividing 
mi  operations  between  the  different  positions  on  each  of 
these  types  of  machines,  and  the  practice  followed  In  tooling 

the  machines  for  this  work.  Rings  down  to  5  inches  inside 
diameter  are  forged,  while  smaller  sizes  are  turned  from 
tubular  Steel  slock  on   automatic  screw    machines. 

Method  of  CarburlzinR  BearlnR  Parts 

Bearing  parts  which  come  from  the  automatic  screw  ma 
chines  are  known  as  "green"  cups,  cones,  and  rollers,  and 
after  these  have  been  subjected  to  a  complete  inspection 
they  are  sent  to  the  heat-treating  department  to  be  carbur- 

TABLE  1.    MACHINrNG  AND  INSPECTING  OPERATIONS 
ON  CUPS  OF  TIMKEN  ROLLER  BEARINGS 


TABLE  '2      MACHINING   AND  IN8PWCTING  OPERATIONS 
ON  CONKS  OK  TIMKKN   KOI.l.KK  BNAKINUH 


Operation 

Number 

Name  of  Operation 

Type    <>f    Machine 

Used 

Type    of   Tools   Used 

1 

Forge    cup    blanks 

National  forging  ma- 
chine 

Forging   die 

2 

Trim    tliish    oft    forg 

Toledo   power   press 

Trimming   punch  and 

ing 

die 

3 

Ream  bole 

Special       Foote-Burt 

Three-jawed        chuck 

machine 

and    reamer 

4 

Spread    work    to    re- 
quired   taper 

Toledo    power    press 

Tapered    punch 

5 

Face    end    at    small 

Foote-Burt       vertical 

Fly    cutter 

diameter    of    taper 

drilling     machine 

6 

Turn   outside   diame- 

Special      Foote-Burt 

Turning    tools 

ter   and    radius   at 

eight-spindle      ma- 

end 

chine 

3-a 

Rough-form,        bore, 

No.       56       National- 

Form    tool    on    front 

and    start    cupping 

Acme   automatic 

slide  and  combina- 
tion boriner  and 
cupping  tool  in 
first    position 

4-a 

Finish-form  and  bore, 

No.       56       National- 

Forming        tool        on 

and    complete 

Acme    automatic 

overhead   slide   and 

rough-cupping 

combination  bor- 
ing and  cupping 
tool  in  second 
position 

5-a 

Perform       finish-cup- 

No.      56       National- 

Double-blade  cupping 

ping    and    face 

Acme   automatic 

tool  in  third  posi- 
tion and  facing 
tool  on  overhead 
slide 

6-a 

Cut  off 

No.       56       National- 

Cut-off    tool    on    rear 

Acme   automatic 

slide   • 

3-b 

Feed    stock    to    stop 

Gridley      single-spin- 

End  stop  in   first  po- 

4-b 

dle    automatic 

sition 

Rough-bore,   cup  and 

Gridley      single-spin- 

Forming      tool       on 

face,      and     finish- 

dle    automatic 

front      slide      and 

form 

combination  bor- 
ing, cupping,  and 
facing  tool  in  sec- 
ond   position 

5-b 

Perform       finish-cup- 

Gridley     single-spin- 

Combination  cupping 

ping  operation  and 

dle    automatic 

and   facing   tool  in 

face 

third  position 

6-b 

Cut    off 

Gridley      single-spin- 

Cut-off   tool    in    rear 

dle    automatic 

slide 

7 

Gage   for   outside   of 

Snap         and         plug 

diameter    and     ta- 

gages 

per   of   bore 

8 

Complete    visual    in- 
spection 

9 

Carburize    and    heat- 

Special    furnace 

Mandrel    to    prevent 

treat                        > 

distortion,  pyrome- 
ters,    etc. 

10 

Visual         inspection, 
gage      bore,       and 
file    test 

File   and   plug  gage 

11 

Grind  end  of  cup  at 
small    diameter   of 
taper 

B.    &  S.   grinder 

Magnetic    chuck 

12 

Grind       taper       bore 

B.    &    S.    or    Modern 

Special          magnetic 

and   gage 

universal    grinder 

chuck;  "Go"  and 
"Not  Go"  gage 

13 

Gage  bore  in  inspec- 

"Go" and   "Not  Go" 

tion    department 

plug  gage 

14 

Grind    outside    diam- 

B.  &  S.   plain  grind- 

Special    mandrel     to 

eter  and  gage 

er 

hold  ten  cups; 
"Go"  and  "Not 
Go"    snap   gage 

15 

Gage   outside   diame- 

Special   gaging    ma- 

ter   and     complete 

chine 

visual    inspection 

Machinery 

Number 

n ,,r  Operation 

'i  \  pg    "i     Machine 

Used 

Type  of  Tool 

l 

(a)    !•" i   itoi 

i gh    bore,     fare 

.iii.i    Com 

No.      r.i;      National 
Acme  automatic 

Combination  i>or  1  hc 

and    facing    tool    In 

iirMt    po  ill  Ion    and 

ling     I  0  o  1     on 

tronl    illde 

(li)     Finish  bore    nnd 

i i 

No.      68      National 
Acme  automatic 

Boring    toot    in 

oml      position      ami 

forming     tool     n 

overhead    slide 

(<)    Ream 

No.        ."id        National 

Acme  automatic 

Reamer  in   third  po- 

■  i  ion 

(d)    Form    radius    at 
outer    end    and    CUl 
off 

No.       ,r)(!       National 
Acme  automatic 

Radius  tool  In  fourth 
position     and     CUt" 

,,ii     tool    on    bad 
Udi 

la 

(a)      Feed     stock     to 
stop 

Gridley      single-spin 
dle    automatic 

End  stop  in  first 
position 

(b)    Form   and   bore 

Gridley      single-spin- 
dle   automatic 

Boring  tool  In  sec- 
ond position  and 
forming  tool  on 
front    slide 

(c)    Ream    and    face 

Gridley      single-spin- 
dle   automatic 

Combination  reaming 
and  facing  tool  Id 
third  position 

(d)   Form  radius  and 
cut  off 

Gridley      single-spin- 
dle   automatic 

Radius  tool  in  fourth 
position  and  cut- 
off tool  on  rear 
slide 

2 

Gage      for      contour 
and   bore   diameter 

Profile  and  plug 
gages 

3 

Complete    visual    in- 
spection 

4 

Carburize    and    heat- 
treat 

Special     rotary     fur- 
naces 

Pyrometers,    etc. 

5 

Visual      inspec  tion , 
gage    bore,    and 
file    test 

Plug  gages  and   files 

6 

Grind    end    at    large 
diameter    of    taper 

B.  &  S.  grinder 

Magnetic    chuck 

7 

Grind  bore  and  gage 

Modern    or    B.    &    S. 
plain   grinders 

Internal  grinding 
attachment  and 
"Go"  and  "Not 
Go"   plug   gage 

8 

Gage  bore  in  inspec- 
tion  department 

"Go"  and  "Not  Go" 
plug  gages 

9 

Grind    raceway     and 
gage 

B.    &    S.    or    Modern 
universal    grinders 

Expanding  mandrel 
and    profile   gage 

10 

Grind    faces    of    ribs 
and    gage 

B.   &  S.   grinders 

Expanding  mandrel 
and   profile   gage 

11 

Gage  for  contour  and 
grade    for    size  ^_ 

Special           diameter 
gaging    machine 

Profile   gages 

12 

Complete    visual    in- 
spection 

Machinery 

Note:  Operations  1  to  6  are  for  cups  over  5  inches  in  diameter,  where 
blanks  are  produced  on  National  forging  machines;  Operations  3-a  to  6-a 
and  3-b  to  6-b  show  alternate  practice  in  forming  cups  less  than  5  inches 
in  diameter  from  tubular  stock. 


ized.  This  operation  consists  essentially  of  the  standard 
practice  in  carrying  on  this  form  of  heat-treatment,  but  the 
special  types  of  equipment  that  are  used  represent  certain 
refinements  which  will  doubtless  prove  of  interest.  It  will 
be  seen  from  Fig.  1  that  the  parts  to  be  heat-treated  are 
packed  in  cast-iron  boxes  which  are  filled  with  pearlite 
carburizing  compound,  made  by  E.  F.  Houghton  &  Co.,  of 
Philadelphia,  Pa.  Great  care  is  taken  in  packing  these 
boxes  to  have  each  bearing  part  completely  embedded  in  the 
carbonaceous  material  and  not  to  have  any  of  the  parts  in 
contact  with  the  iron  box  or  with  any  of  the  other  parts. 
Several  layers  of  parts  are  placed  in  the  same  box,  and  as 
each  layer  is  packed  in  and  covered,  it  is  tamped  down  to 
insure  intimate  contact  between  the  carburizing  compound 
and  the  work. 

After  the  boxes  have  been  packed  in  this  manner,  they  are 
loaded  into  the  furnaces,  and  in  Fig.  2  one  of  the  boxes  will 
be  seen  being  passed  through  the  furnace  door.  An  inter- 
esting feature  of  the  design  of  the  furnace  shown  -in  this 
illustration  is  the  fact  that  the  floor  is  placed  on  the  same 
level  as  the  floor  of  the  heat-treating  shop,  so  that  it  is  an 
easy  matter  to  open  the  furnace  door  and  push  one  of  the 
heavy  loaded  boxes  into  position.  All  of  the  furnaces  in  the 
carburizing  department  are  equipped  with  individual  pyro- 
meter couples  which  are  all  connected  to  a  central  indicat- 
ing pyrometer  instrument.  The  man  in  charge  of  this  indi- 
cating instrument  is  continually  busy  taking  readings  of  the 
temperatures  of  all  the  furnaces  in  consecutive  order,  the 
temperature  of  each  furnace  being  read  once  every  twenty 
minutes,  and  if  he  finds  that  the  temperature  of  any  furnace 
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is  either  too  high  or 
too  low,  he  instantly 
signals  that  fact  to 
the  foreman  of  the 
heat-treating  depart- 
ment. Over  each  fur- 
nace there  are  located 
three  electric  light 
bulbs  which  are  white, 
red,  and  green,  re- 
spectively. As  the  man 
operating  the  indicat- 
ing pyrometer  takes 
successive  readings  of 
the  temperatures  of 
different  furnaces,  he 
announces  the  result 
by  flashing  one  of 
these  colored  lights. 
If  the  white  light  is 
turned  on,  it  indicates 
that  the  temperature 
is  correct  and  the  fur- 
nace demands  no  at- 
tention; on  the  other 
hand,  the  flashing  of  a 
green    light    indicates 


Fig.  2. 


that  the  temperature  has  fallen  below  what  is  required  for 
efficient  carburization,  while  if  the  temperature  is  found  to 
be  too  high,  the  red  signal  light  is  flashed.  When  either 
too  low  or  too  high  a  temperature  is  signalled,  the  man  in 
charge  of  the  furnace  operation  instantly  takes  the  necessary 
steps  to  bring  the  temperature  back  to  normal  conditions, 
in  order  to  effect  proper  carburization  of  the  work. 

This  method  of  temperature  control  effectually  eliminates 
danger  of  producing  a  large  number  of  parts  which  have 
been  incorrectly  carburized.  The  work  is  left  in  the  furnace 
from  sixteen  to  forty  hours,  according  to  the  size  of  the 
pieces  to  be  carburized,  and  during  this  period  the  tempera- 
ture is  maintained  at  from  1680  to  1700  degrees  F.  The 
furnaces  used  for  this  carburizing  operation  are  heated  by 
the  combustion  of  either  gas  or  oil.  After  being  subjected 
to  this  temperature  for  the  proper  period  of  time,  the  parts 
are  removed  from  the  furnace  and  allowed  to  cool  sufficiently, 
after  which  they  are  dumped  and  the  casehardened  bearing 
parts  are  separated  from  the  carbonaceous  material  by  sift- 
ing. The  carbonaceous  material  is  collected  and  used  a 
second  time,  after  which  it  is  discarded. 


Process  of  Hardening 
Bearing  Parts 

The  process  of  hard- 
og  the  bearing 
parts  represents  an- 
other  example  of  a  de- 
viation of  practice  ac- 
cording to  the  size  of 
the  pieces  which  have 
to  be  handled.  In  the 
of  all  sizes  of 
rollers  and  of  the 
cones     or     inner     r 

for   the   smaller 

is  made  of  rotary  gas 
furnaces  built  by  the 
American  Qas  Furnace 
Co.,  of  Elizabeth,  X.  J. 
(See  Fig.  6).  Ti 
furnaces  have  a  heat- 
ed drum  which  rotates 
continuously,  and  the 
pieces  are  dumped  in- 
to a  hopper  at  one  end. 
Inside  the  drum  there 
is  a  channel  which 
runs  around  in  the  form  of  a  spiral,  so  that  as  the  drum 
rotates  the  parts  to  be  heated  run  through  this  channel  and 
are  advanced  toward  the  opposite  end  of  the  furnace  at  a 
uniform  rate.  This  means  that  all  parts  remain  in  the 
furnace  for  a  predetermined  length  of  time,  which  is  suffi- 
cient to  insure  having  the  temperature  raised  uniformly  to 
the  degree  at  which  the  steel  should  be  quenched  to  give  it 
the  desired  physical  properties.  After  passing  through  the 
furnace,  the  work  is  automatically  delivered  into  vertical 
quenching  baths  filled,  with  oil  or  water.  These  baths  are 
about  14  feet  deep,  and  the  work  drops  to  the  bottom,  where 
it  is  caught  in  a  wire  mesh  basket  that  has  sufficient  capac- 
ity to  hold  the  complete  charge  from  one  furnace,  so  that 
when  the  basket  is  filled  it  can  be  raised  out  of  the  bath  by 
a  chain  hoist.  The  work  is  first  passed  through  a  furnace 
at  a  temperature  of  1420  degrees  F.  and  quenched  in  oil, 
after  which  it  is  passed  through  a  second  furnace  at  a 
temperature  of  1400  degrees  F.  and  quenched  in  water.  This 
treatment  gives  the  steel  the  desired  toughness  and  hardness. 
In  heat-treating  the  inner  raceways  or  cones  for  large 
size  bearings,  and  the  outer  raceways  or  cups  for  all  sizes 


Arrangement  of  Casehardening  Furnaces  with  the   Door  at  the  Floor  Level   to 
facilitate  loading  Boxes  into  the  Furnaces 
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Fig.   3.      Central   Station  where   Pyrometer  Readings    are   taken   and 
Signals   given   to    adjust   Furnace    Temperature   when   Necessary 


Fig.   4.     Close   View   of   Recording   Instruments  on   which  Records   are 
maintained  of  the  Pyrometer  Readings  for  the  Various  Furnaces 
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Fig.   5. 


After  Sufficient  Time  has  been  allowed  for  them  to  cool,   the  Casehardening  Pots  are  dumped  and  the  Product  is  separated  from  the 
Carbonaceous  Packing-,  which  may  be  used  a  Second  Time  before  it  is  discarded 


of  bearings,  use  is  made  of  a  different  type  of  heat-treating 
furnace,  an  example  of  which  is  shown  in  operation  in  Fig. 
7.  This  is  also  a  rotary  furnace,  but  it  is  a  special  design 
developed  by  engineers  of  the  Timken  Roller  Bearing  Co. 
to  meet  the  peculiar  requirements  of  their  work."  The  fur- 
nace has  a  flat  circular-shaped  hearth  which  rotates  continu- 
ously, and  the  work  to  be  heat-treated  is  pushed  onto  this 
hearth  through  the  open  door  of  the  furnace.  The  speed  at 
which  the  hearth  rotates  and  the  temperature  of  the  furnace 
have  been  so  adjusted  that  one  complete  revolution  of  the 


hearth,  taking  fifteen  to  twenty  minutes,  results  in  raising 
the  temperature  of  the  work  which  it  carries  to  exactly  the 
degree  which,  when  the  steel  is  quenched,  will  give  the  race- 
ways the  desired  physical  properties.  As  each  piece  of  work 
comes  around  to  the  door  of  the  furnace,  the  operator  reaches 
in  with  a  hook  and  pulls  it  out,  after  which  the  heated  work 
is  prepared  for  quenching.  Pieces  that  are  heat-treated  in 
this  type  of  furnace  are  not  subjected  to  a  second  heat,  as 
in  the  case  of  rollers  and  small  cones  that  are  hardened  in 
the  rotary  furnaces  shown   in  Fig.   6. 


Fig. 


6.     Rotary  Furnaces,  buUt  by  the  American  Gas  Furnace  Co.,  are  used  for  hardening  the  Rollers  of  AU  Sizes  of  Bearings  and  the   Cones  of 

the  SmaUer  Sizes  of  Bearings 
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Fig.   7. 


Specially  Designed  Rotary  Gas  Furnaces  which  are  used  for  hardening   the   Cups   of   All   Sizes   of   Bearings   and   the   Cones   of   the   Larger 
Sized  Bearings.     Before   quenching,   a  Form   is  slipped  Inside   the   Work   to   prevent   Distortion 


It  is  a  matter  of  general  knowledge  that  in  carrying  out 
any  process  ef  heat-treatment  there  is  considerable  danger 
of  the  steel  being  somewhat  distorted,  and  so  in  hardening 
the  raceways  of  roller  bearings,  where  accuracy  of  form  is  a 
matter  of  great  importance,  care  must  be  taken  to  reduce 
distortion  as  far  as  possible.  This  is  done  by  having  steel 
plugs  of  the  proper  shape  and  size  to  drop  into  the  hole 
inside  the  heated  bearing  cups  or  cones  as  soon  as  they  are 
removed  from  the  furnace;  and  after  these  filugs  have  been 
put  into  place,  both  the  work  and  the  plug  are  plunged 
into  the  quenching  bath  of  brine.  By  having  the  plug  a 
tight  fit,  it  is  obvious  that  the  possibility  of  distorting  the 
work  is  considerably  reduced.  Of  course,  a  small  amount  of 
distortion  would  not  prove  serious,  because  both  the  inner 
and  outer  raceways  of  the  roller  bearings  are  subjected  to 
a  grinding  operation  after  they  have  been  hardened. 

Grinding:  Operations  on  Outer  Raceways  or  Cups 

After  the  outer  raceways  or  cups  have  been  hardened,  they 
are  subjected  to  a  rigid  visual  inspection  with  the  view  of 


detecting  fire  cracks,  after  which  they  are  tried  with  a  file 
to  find  any  cups  that  have  not  been  properly  hardened.  The 
cups  which  pass  inspection  are  now  ready  to  be  sent  to- the 
grinding  department.  Approximately  0.008  inch  is  left  on 
all  surfaces  of  the  work  which  are  to  be  ground,  and  during 
the  process  of  inspection  after  hardening,  the  cups  are  gaged 
in  order  that  any  which  are  under  size  may  be  discarded 
without  wasting  time  in  the  performance  of  grinding  opera- 
tions. When  starting  work,  it  is  obviously  necessary  to 
select  some  surface  that  can  be  ground  and  used  as  a  locat- 
ing point  in  the  performance  of  subsequent  operations.  In 
the  case  of  the  outer  bearing  raceway  or  cup,  the  end  at  the 
small  diameter  of  the  tapered  bore  has  been  selected  for  this 
purpose,  and  for  performing  the  grinding  operation  the  work 
is  set  up  on  a  grinding  machine  built  by  the  Brown  &  Sharpe 
Mfg.  Co.,  Providence,  R.  I.,  and  equipped  with  a  magnetic 
chuck,  the  arrangement  of  the  equipment  for  the  perform- 
ance of  this  operation  being  illustrated  in  Fig.  8.  The  next 
operation  on  the  cup  consists  of  grinding  the  taper  bore,  and 
this  work  is  done  on  a  universal  grinding  machine  of  the 


Fig.  8.     The  First  Grinding  Operation  on  Cups  is  to  finish  One  End 
Surface   to   form   a   Locating  Point  for   Subsequent   Operations 


Fig.   9.     The  Grinding  of  the  Taper  Bore  in   the   Cup,   which  constitutes 
the  Outer  Raceway,  is  accomplished  on  a  Universal   Grinding  Machine 
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Fig,    10.      The    Cups    are    mounted    on    a    Multiple    Work-holding-   Mandrel 

to   provide   for  grinding:   their   Outside   Diameter   to   the   Required 

Micrometer  Measurement 

type  built  by  either  the  Brown  &  Sharpe  Mfg.  Co.  or  the 
Modern  Tool  Co.,  of  Erie,  Pa.  The  work-head  is  set  over  to 
the  required  angle,  as  shown  in  Fig.  9,  to  give  the  necessary 
taper  in  the  work,  and  a  magnetic  chuck  is  provided  on  the 
work-head  of  the  grinding  machine.  On  this  chuck  there  is 
a  ring  made  of  non-magnetic  metal,  which  is  of  a  diameter 
slightly  greater  than  that  of  the  cup  which  is  to  be  ground. 
This  ring  serves  as  a  locating  device  that  centers  the  work 
in  approximately  the  desired  position  so  that  the  tapered 
bore  may  be  ground;  and  then  this  bore  is  used  as  the 
locating  point  for  all  subsequent  grinding  operations  that  are 
performed  on  the  cup. 

After  the  tapered  bore  has  been  ground,  the  next  opera- 
tion is  to  finish  the  outside  diameter  of  the  cups,  which  is 
done  on  a  Brown  &  Sharpe  plain  cylindrical  grinding  ma- 
chine. The  work  is  located  from  the  tapered  bore,  a  number 
of  rings  being  mounted  on  a  single  mandrel  as  shown  in 
Fig.  10.  This  mandrel  is  provided  with  double  tapered 
collars  which  fit  into  the  bores  of  the  cups,  the  latter  being 
placed  over  the  mandrel  with  the  tapers  running  in  opposite 
directions,  so  that  each  collar  carries  two  of  the  cups  that 
are  to  be  ground.  There  is  a  flange  at  one  end  of  the  man- 
drel, and  a  ring  and  nut  at  the  opposite  end,  so  that  after 
all  the  cups  have  been  placed  on  the  mandrel  they  can  be 
quickly   secured   by  tightening  a   single   nut.     In   this   way 


Fig.    11.      In   grinding   the   Cones   of    Timken   Roller   Bearings,    the   First 

Step  is  to  finish  One  End  to  form  a  Locating  Surface   for 

Subsequent  Operations 

very  little  time  is  lost  in  loading  the  machine;  in  fact, 
there  is  practically  no  loss  of  time,  because  while  the  grind- 
ing operation  is  proceeding  on  the  cups  held  on  one  mandrel, 
the  grinding  machine  operator  can  be  loading  an  extra  man- 
drel with  which  he  is  provided,  thus  keeping  constantly 
employed.  The  outside  diameter  of  the  cups  is  ground  down 
to  a  micrometer  measurement. 

Grinding-  Operations  on  Inner  Raceways  or  Cones 

In  starting  grinding  operations  on  the  inner  raceways  or 
cones  which  have  received  the  necessary  heat-treatment,  the 
first  step  is  to  grind  a  locating  surface  at  the  large  end  of 
the  taper  on  the  cone.  For  this  purpose  use  is  made  of 
Brown  &  Sharpe  grinding  machines  equipped  with  magnetic 
chucks;  in  Fig.  11,  one  of  these  machines  is  shown  in  opera- 
tion. The  next  operation  is  to  grind  the  bore  inside  the 
cone,  after  which  this  finished  hole  is  employed  for  locating 
the  work  on  a  mandrel  while  the  tapered  raceway  is  being 
ground.  Either  a  Brown  &  Sharpe  or  Modern  universal 
grinding  machine  is  employed  for  grinding  the  raceway, 
and  Fig.  12  shows  one  of  these  machines  in  operation.  An 
expanding  mandrel  is  used  to  carry  the  work,  and  it  will  be 
seen  that  the  work-spindle  is  set  at  the  desired  angle  to 
enable  a  straight  wheel  to  grind  the  tapered  raceway  on 
the  cone. 


Fig. 


12.     For  grinding  the  Bearing  Surface  on  Cones,   a  Universal 
Grinding  Machine   is  employed   with   the   Head  set  over 


Fig, 


13.     The  Two  Shoulders  on  the  Cone  are  ground  simultaneously  on 
a  Machine   equipped  with  Two   Wheels,   as  iUustrated 
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Those  who  read  the  description  of  the  Timken  roller 
bearing,  as  published  in  the  series  of  articles  on  the  design 
and  lubrication  of  bearings  for  machine  shop  equipment  to 
which  reference  has  already  been  made,  will  recall  that  on 
the  inner  raceway  or  cone  of  the  bearing  there  are  two  small 
ribs  against  which  the  rollers  bear  in  order  to  enable  this 
type  of  roller  bearing  to  carry  a  thrust  load  without  danger 
of  the  roller  slipping  in  an  endwise  direction.  In  order  to 
have  the  bearing  operate  satisfactorily,  it  is  very  important 
for  the  surfaces  of  these  ribs  to  be  ground  exactly  parallel 
with  each  other,  and  at  the  same  angle  with  the  bearing 
surface  on  the  cone.  The  method  by  which  this  result  is 
accomplished  is  to  equip  a  grinding  machine  with  two  wheels 
of  different  diameters  and  have  the  work-spindle  of  the 
machine  set  at  an  angle,  so  that  the  two  wheels  may  come 
into  engagement  with  the  work  simultaneously  and  grind 
the  two  ribs.  The  method  of  setting  up  the  machine  is  quite: 
clearly  shown  in  Fig.  13.  This  is  a  Brown  &  Sharpe  grind- 
ing machine,  and  to  provide  for  truing  the  two  grinding 
wheels  rapidly,  two  diamond  points  are  mounted  in  a  holder 
secured  to  the  work-spindle  housing. 

The  second  and  final  article  on  this  subject  will  take  up 
the  grinding  of  the  rollers,  gaging  the  rollers  in  automatic 
machines,  drawing  and  piercing  the  bearing  cages,  assem- 
bling, and  methods  of  inspecting. 


QUALITIES  OF  STEEL  FOR  GUNS 

The  metallurgy  of  gun  steel  has  been  greatly  altered  as  a 
result  of  the  war.  As  the  war  drew  to  a  close,  steel  for 
large  guns  was  being  made  in  a  radically  different  manner 
than  had  ever  been  thought  possible.  It  was  an  accepted 
fact  four  years  ago  that  only  acid  open-hearth  steel  could  be 
safely  incorporated  in  ordnance  guns,  and  the  plants  espe- 
cially built  in  this  country  adopted  this  process.  The  reason 
for  this  policy  was  that  it  is  possible  by  this  process  to 
make  unusually  pure  and  reliable  metal,  and  it  was  thought 
that  this  was  the  only  method,  by  which  this  was  possible. 
The  great  disadvantage  involved  is  the  length  of  time  to 
produce  a  heat  of  such  steel.  In  all  such  work,  the  complete 
deoxidation,  the  formation  of  the  proper  slags,  and  the  re- 
finement of  the  metal  consume  from  thirteen  to  fifteen  hours 
in  the  case  of  a  forty-  or  fifty-ton  heat  with  the  utmost  care 
necessary.  As  the  development  of  the  ordnance  program 
progressed,  it  was  found  that  the  large  electric  furnace  re- 
fining hot  metal  on  a  basic  bottom  produced  gun  steel  equal 
if  not  superior  to  that  made  by  the  long-drawn-out  acid 
open-hearth  process. 

While  a  3-per-cent  nickel  steel  was  the  standard  alloy  in- 
corporated in  many  of  the  guns,  it  is  stated  that  at  a  large 
British  plant  a  plain  carbon  electric  steel  was  giving  entire 
satisfaction  in  the  last  months  of  the  war.  It  is  also  re- 
ported that  in  one  American  plant  gun  steel  that  met  ord- 
nance specifications  satisfactorily  was  being  made  in  basic 
open-hearth  furnaces — a  steel  that  was  tabooed  for  guns  be- 
fore the  war  and  later.  It  is  probably  a  fact  that  had  the  war 
continued  much  longer,  the  electric  furnace  would  have  been 
the  first  selected  as  the  agent  with  which  to  make  ordnance 
steel.  It  was  even  being  scheduled  for  one  of  the  later 
plants,  and  this  is  so,  not  so  much  perhaps  because  of  the 
superiority  in  quality  over  acid  open-hearth,  but  because  the 
same  amount  of  suitable  metal  can  be  made  in  about  one- 
third  the  time. 

•     *     * 

BRITISH  TRADE  WITH  FRANCE 

The  Federation  of  British  Industries,  which  represents 
20,000  firms,  has  sent  a  delegation  to  France  to  confer  with 
the  important  industrial  interests  of  that  country.  The 
object  of  the  delegation  is  to  discuss  the  methods  by  which 
British  industry  can  cooperate  in  the  industrial  reconstruc- 
tion of  France,  and  the  various  problems  connected  with 
post-war  trade  between  the  two  countries. 


LIABILITY  OF  EMPLOYER  FOR  HOSPITAL, 
SURGICAL  AND  MEDICAL  AID. 

BY    CHESLA  C     SHERLOCK 

Under  the  workmen's  compensation  acts  the  employer  is 
obliged  to  furnish  reasonable  hospital,  surgical,  and  medical 
aid  to  an  injured  workman.  The  amoujit  of  this  aid  is  gen- 
erally limited  by  the  statute  itself,  and  while  the  liability 
of  the  employer  is  fairly  well  expressed  by  the  statutes, 
there  is  a  great  deal  of  uncertainty  among  employers  as  to 
just  what  they  are  required  to  do  in  certain  instances. 

If  a  workman  is  injured  while  engaged  in  performing  his 
work  as  an  employe,  he  is  entitled  to:  (1)  immediate  med- 
ical attention;  (2)  hospital  care,  if  necessary;  and,  (3) 
surgical  attention.  The  law  holds  that  the  industry  having 
caused  the  injury,  the  employer  must  do  all  that  he  can  to 
restore  the  workman's  efficiency  and  earning  power  as  speed- 
ily as  possible.  It  is  generally  admitted  that  the  best  hos- 
pital, surgical,  and  medical  care  is  the  only  sort  of  attention 
which  will  bring  this  to  pass.  The  law  renders  the  employer 
fully  liable  for  all  such  care  and  attention  during  the  first 
two  weeks  of  incapacity  (usually)  and  for  all  bills  up  to 
$100  (usually)  in  amount.  In  some  of  the  states,  the  period 
of  time  and  the  amount  is  greater  but  in  no  state  is  it  less. 
In  Iowa,  the  period  is  for  four  weeks,  and  the  amount  may 
be  increased  at  the  discretion  of  the  commissioner. 

Rig-ht  to  Select  Physician 

One  of  the  most  common  sources  of  dispute  in  regard  to 
medical  aid  is  when  the  injured  workman  wishes  his  own 
physician  to>  attend  him  during  his  period  of  incapacity. 
The  employer  has  his  own  physician  and  he  demands  that 
his  own  doctor  be  allowed  to  treat  the  workman.  Trouble 
arises  out  of  this  situation  more  often  than  from  any  other, 
so  far  as  the  question  of  medical  treatment  is  concerned. 
The  law  in  this  respect  upholds  the  employer  in  his  right 
to  designate  which  physician  shall  treat  the  injured  work- 
man. This  is  fairly  well  established  now  by  court  decisions. 
The  employer  is  paying  the  bill  and  the  courts  are  of  the 
opinion  that  since  he  is  a  man  of  affairs,  and  since  it  is  to 
his  interest  to  get  the  workman  back  at  his  employment  as 
quickly  as  possible,  he  will  be  more  likely  to  engage  com- 
petent medical  skill  to  serve  the  injured  workman  than  the 
workman  would  on  his  own  account.  Too  often  workmen  fall 
into  the  hands  of  quacks  and  other  shysters  who  have  no 
idea  of  bringing  about  a  speedy  recovery,  but  merely  run 
up  large  bills  for  the  employer.  The  workman  must  submit 
to  the  employer's  choice  of  physician  or  else  pay  for  his  own 
medical  treatment.  This  seems  to  be  a  fair  way  of  settling 
the  dispute.  The  workman  is  not  compelled  to  accept  aid 
from  the  employer,  but  if  he  does,  he  must  accept  the  em- 
ployer's physician. 

However,  in  an  emergency,  slightly  different  rules  arise. 
It  is  generally  held  that  the  physician  most  quickly  obtain- 
able must  be  summoned  whether  or  not  he  be  known  to  the 
employer  or  workman;  and  the  employer  can  later  turn  the 
case  over  to  the  company  physician,  if  he  was  not  sum- 
moned in  the  first  instance.  This  duty  of  the  employer  to 
furnish  medical  aid  is  absolute,  and  applies  in  every 
regardless  of  whether  or  not  compensaticn  is  due.  If  a  work- 
man is  injured,  he  is  entitled  to  immediate  medical  aid  and 
the  employer  cannot  wait  to  see  whether  he  is  incapacitated 
long  enough  to  be  entitled  to  compensation  before  furnish- 
ing such  aid.  He  must  furnish  the  medical  aid  immediately, 
and  he  must  do  it  whether  the  injured  workman  requests 
the  aid  or  not.  Employers  are  not  relieved  from  obligation 
by  saying  that  the  workman  went  home  and  did  not  ask 
for  medical  aid.  The  notice  of  an  injury  to  a  workman  is 
also  notice  to  the  employer  to  furnish  such  workman  with 
competent  medical  treatment.  If  the  employer  does  not  fur- 
nish medical  aid  within  a  reasonable  time  after  the  injury, 
and  has  said  nothing  about  it,  the  workman  has  a  right  to 
call  his  own  physician,  receive  such  aid  as  may  be  required, 
and  charge  it  to  the  employer. 


836 


MACHINERY 


May,  1919 


The  employer  mud  not  onlj  post  a  u*t  of  physicians  to  be 

called  in  case  of  emergency,  but  be  must  also  give  adequate 
Instruction!  as  to  what  must  be  done  when  it  is  necessary 
to  make  audi  a  call.  The  Supreme  Court  of  Massachusetts 
lias  held  that  the  mere  posting  of  a  list  of  physicians'  names 

without  Instructions  is  not  a  compliance  with  the  duty  to 

furnish  medical  aid.'and  that  an  employe  may  call  his  own 
physician   In  such  a  case  and   bind  the  employer  therefor. 

The  time  during  which  the  workman  may  hind  his  em- 
ployer for  medical  services  rendered  by  his  own  physician 
is  from  the  time  of  injury,  or  a  reasonable  time  thereafter, 
until  such  further  reasonable  time  in  which  the  employer 
might  have  furnished  his  own  physician.  If  the  employer 
supplies  medical  aid  within  any  period  of  his  disability,  the 
workman  must  ordinarily  dismiss  his  own  physician  and  ac- 
cept the  employer's  aid,  except  in  a  case  where  a  capital 
operation  is  necessary,  in  which  instance  the  original  physi- 
cian will  be  retained  throughout  the  case,  unless  it  be  shown 
that  he  is  incompetent  and  unfit. 

Amount  for  which  Employer  is  Liable 

The  amount  the  employer  is  liable  for  is  not  the  statutory 
amount  named,  but  merely  a  reasonable  charge  for  the  ser- 
vices rendered  up  to  and  not  exceeding  the  statutory  limita- 
tion. The  charges  made  are  usually  carefully  audited  by 
the  industrial  commission  or  state  board,  and  the  physician 
is  allowed  to  recover  only  the  reasonable  value  of  his  ser- 
vices. He  must  itemize  his  statements,  showing  what  each 
charge  is  for.  Physicians  too  often  fall  into  the  error  of 
basing  their  charges  upon  the  employer's  ability  to  pay, 
especially  if  they  find  out  that  the  employer  is  carrying 
liability  in  an  insurance  company,  rather  than  upon  the  rea- 
sonableness of  their  charges  for  their  service  rendered.  In 
this  connection,  the  test  as  to  the  reasonableness  of  a  physi- 
cian's bill  is  to  find  out  whether  he  has  charged  just  what 
he  would  have  charged  the  workman  himself  had  he  been 
looking  to  the  workman  for  payment. 

A  physician's  charges  might  be  entirely  reasonable  for 
the  employer  himself  or  for  a  patient  in  his  station  in  life, 
but  be  exceedingly  unreasonable  for  the  workman  or  one  in 
his  station  in  life.  The  reasonableness  of  the  charge  is 
always  determined  as  applied  to  the  patient,  not  to  the  one 
paying  the  bill.  If  the  physician  has  overcharged,  then  his 
bill  will  be  cut  down  by  the  reviewing  authorities,  for  the 
law  allows  him  only  the  reasonable  value  of  his  services, 
taking  the  station  in  life  of  the  patient  into  consideration. 
The  following  instance  which  came  under  the  writer's  ob- 
servation illustrates  this  point;  an  eminent  physician  had 
taken  an  X-ray  photograph  of  a  workman's  knee.  The  usual 
charge  deemed  reasonable  for  such  a  service  was  $5.  The 
physician  in  question,  however,  submitted  a  statement  for 
$15.  Upon  inquiry,  he  stated  that  he  knew  $5  to  be  the 
usual  charge,  but  that  he  had  raised  his  prices  to  the  higher 
figure  because  of  the  character  of  his  work,  and  that  he 
could  not  reduce  the  amount.  It  was  reduced,  however,  by 
state  authority,  to  the  proper  figure. 

Length  of  Time  for  which  Employer  is  Liable 

If  the  period  of  incapacity  extends  beyond  the  limit  set 
for  medical  treatment,  the  employer  is,  of  course,  relieved 
from  further  liability;  or,  if  it  exceeds  the  statutory  limita- 
tion placed  as  to  amount,  the  employer  is  no  longer  liable. 
The  additional  charges  are  by  no  means  a  necessary  loss  to 
the  physician,  as  he  may  collect  them  from  the  injured 
workman,  if  possible.  Employers,  however,  do  not  as  a  rule 
hasten  to  absolve  themselves  of  this  medical  liability,  if  the 
workman  is  still  in  need  of  close  attention.  They  realize 
that  the  better  care  he  has,  the  quicker  he  will  recover  from 
his  disability  and  the  sooner  the  payment  of  compensation 
will  cease.  Often  the  expenditure  of  a  few  dollars  more 
for  medical  aid  than  that  required  by  the  statute  will  save 
many  weeks'  compensation  payment  by  shortening  the  pe- 
riod of  disability. 


Extent  of  Med i< -itl  Aid   Uabili 

The  payment  of  money  for  medical  aid  has  nothing  what- 
ever to  do  with  compensation  payments.  It  is  additional  to 
such  compensation  payment!  and  cannot  be  deducted  in 
whole  or  in  part  Horn  the  workman's  compensation.  Like- 
wise, it  is  due  whether  compensation  is  or  iy>t.  Nursing,  if 
necessary,  is  included  in  the  items  which  an  employer  will 
be  required  to  pay  under  the  general  head  of  medical  treat- 
ment. Where  members  of  the  workman's  own  family  nurse 
him,  however,  involving  no  loss  of  time  or  wages,  a  fee  for 
nursing  cannot  be  recovered.  Railroad  fare,  if  it  is  neces- 
sary to  transport  the  workman  by  such  meanB  to  a  hospital 
or  other  place  for  competent  treatment,  is  properly  charge- 
able to  the  employer  as  "medical  services";  likewise,  taxi- 
cab  and  hack  fare.  In  order  to  render  medical  aid  to  an 
injured  workman,  the  employer  must  do  all  that  he  reason- 
ably can  to  give  the  man  good  care,  and  transportation  to 
the  proper  place  is  a  part  of  doing  the  right  thing. 

Liabilities  in  the  Case  of  an  Operation 

When  an  operation  is  necessary  to  restore  the  workman 
to  his  earning  power  or  former  efficiency,  it  is  the  duty  of 
the  workman  to  submit,  if  such  operation  is  not  ordinarily 
dangerous  to  his  life.  Refusal  to  submit  to  an  operation  on 
the  part  of  the  workman  may  have  a  great  effect  upon  the 
employer's  liability.  If  the  operation  or  treatment  which 
the  workman  refuses  to  submit  to  is  a  simple  one,  and  such 
refusal  greatly  aggravates  his  condition  and  causes  him  to 
euffer  a  greater  incapacity  than  he  would  have  had  he  sub- 
mitted at  once,  then  the  employer  is  justified  in  stopping 
compensation  payments  to  such  workman.  The  Supreme 
Court  of  Wisconsin  tried  just  such  a  case  and  ruled  that  the 
subsequent  disability  "is  not  proximately  caused  by  the  ac- 
cident, but  is  the  direct  result  of  such  unreasonable  refusal." 
The  court  added  that  to  prolong  or  to  increase  such  dis- 
ability by  such  refusal,  "and  thereby  cast  the  burden  of  his 
wrongful  act  upon  society  in  general,  is  not  only  repugnant 
to  all  principles  of  law,  but  abhorrent  to  that  sense  of  justice 
common  to  all  mankind." 

The  situation,  however,  is  slightly  different  if  the  opera- 
tion is  a  serious  one  and  threatens  the  man's  life.  The  law 
does  not  require  any  man  to  submit  to  an  operation  en- 
dangering his  life,  but  he  may  do  so  upon  his  own  accord. 
If  the  workman  refuses  to  have  such  an  operation  per- 
formed, it  is  generally  permissible  to  reduce  his  future  com- 
pensation payments  to  such  amount  as  he  would  have  re- 
ceived had  the  operation  been  performed  and  been  success- 
ful. However  his  payments  cannot  be  cut  off  entirely  unless 
all  subsequent  developments  are  clearly  the  result  of  his 
refusal  and  in  no  way  the  result  of  the  original  accident. 
If  life  would  have  been  saved  beyond  a  reasonable  doubt  by 
a  prompt  decision  on  the  part  of  the  workman  to  accept  the 
operation,  there  is  room  for  debate. 

In  Michigan,  such  a  case  arose.  The  workman  was  urged 
to  accept  an  operation  immediately.  He  refused,  but  gave 
his  consent  the  following  day.  The  injury  was  to  the  in- 
testines, but  developments  had  set  in  and  pneumonia  re- 
sulted, caused  by  certain  juices  entering  his  lungs.  As  a 
result,  he  died  and  the  employer  claimed  that  he  was  not 
liable  for  the  death,  inasmuch  as  it  had  been  caused  by  the 
refusal  to  submit  to  an  operation  when  offered.  The  court, 
however,  took  into  consideration  the  fact  that  the  workman 
was  a  foreigner,  and  probably  could  not  clearly  understand 
what  was  meant,  and  decided  that  it  could  not  be  held  as  a 
matter  of  law  that  his  conduct  was  so  unreasonable  as  to 
defeat  the  right  of  his  dependents  to  compensation. 
*     *     * 

The  United  States  Employment  Service  reports,  that  re- 
quests from  employers  for  women  workers  have  decreased 
about  50  per  cent  since  the  signing  of  the  armistice,  while 
registrations  of  women  for  employment  have  fallen  off  only 
12  per  cent.  This  is  significant  of  the  changed  employment 
conditions  that  confront  the  industrial  world. 
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By  JOSEPH  A.  SHELLY 

PATTERN  turning  differs  from  ordinary  wood  turning 
in  having  an  entirely  different  objective.  The  pattern- 
maker endeavors  to  do  his  turning  as  accurately  as 
possible,  both  as  to  size  and  form,  while  the  wood  turner 
strives  for  smoothness  of  finish  and  artistic  effect,  and  the 
question  of  accuracy  in  sizing  is  of  secondary  importance, 
being  largely  a  matter  of  judgment.  The  wood  turner  does 
most  of  his  turning  with  a  gouge  and  skew  chisel;  the  latter 
is  slid  skillfully  along  the  rest  with  the  edge  held  in  such 
a  way  that  it  skims  the  work  with  a  knife-like  action  that 
removes  rather  long  thin  shavings  and  leaves  a  smooth  sur- 
face that  needs  no  finishing.  The  patternmaker,  on  the  other 
hand,  must  proceed  slowly,  using  the  scraping  tools  that 
remove  but  a  small  amount  of  stock  at  a  time,  calipering 
his  work  for  size,  and  testing  it  with  temple.ts  for  form  as 
the  work  proceeds;  he  must  stop  at  frequent  intervals  to 
oilstone  his  tools,  as  the  rapidly  revolving  work  dulls  scrap- 
ing tools  very  quickly,  and  accurate  work  cannot  be  done 
unless  the  tools  are  in  good  condition.  An  excessive  amount 
of  sandpapering  will  be  required  to  obtain  a  smooth  finish 
if  the  turning  is  rough,  and  this  should  be  avoided  on  work 
requiring  accuracy. 

Pattern  turning  may  be  divided  into  two  parts:  turning 
between  two  centers,  and  turning  work  held  in  a  chuck  or 
fastened  to  a  faceplate  which  may  be  called  "faceplate  turn- 
ing." In  turning  be- 
tween centers,  the  grain 
of  the  wood,  as  a  gen- 
eral rule,  will  be  paral- 
lel to  the  axis  of  rota- 
tion, while  in  faceplate 
work  the  wood  will  be 
fastened  flatwise  and 
the  turning  will  be 
across  the  grain  on  the 
faces;  end  wood  will 
also  be  encountered  on 
the  edges  unless  the 
work  is  built  of  seg- 
ments. 'Bo  turn  this 
end  wood  smooth  and 
to  size  necessitates  the 
use  of  very  sharp  tools, 
because    if   the    tool    is 


Figr.   1.     Patternmaker's  Lathe   made  by  the  J.   G.   iflount   Co. 


First  of  Two  Articles 

dull  and  requires  undue  pressure  to  make  it  cut,  the  tend- 
ency will  be  to  remove  more  stock  across  the  grain  than  at 
the  end  wood  sections.  The  result  will  be  a  rough  job  that 
will  be  out  of  round.  Some  shops  are  equipped  with  a  lathe 
having  a  slide-rest,  and  with  all  sorts  of  tools  for  facing, 
boring,  and  turning  straight  and  tapered  work.  These  are 
a  great  convenience  and  when  provided  with  an  index-plate 
can  be  used  to  space  circles  into  equal  parts  for  laying  out 
centers  for  bosses,  gear  teeth,  and  similar  work. 

Wood-turning-  Lathe 

The  pattern  shop  has  usually  one  or  more  speed  lathes  for 
small  work  and  a  patternmaker's  lathe,  such  as  shown  in 
Fig.  1,  for  turning  larger  jobs;  this  lathe  has  a  spindle 
threaded  at  both  ends  to  receive  faceplates  of  different  sizes 
and  floor  stands  for  holding  the  T-rests  when  turning  the 
larger  work  on  the  outer  end  of  the  spindle.  A  floor  stand 
equipped  with  a  T-rest  is  shown  at  the  left  of  the  lathe  il- 
lustrated in  Fig.  1.  If  the  shop  handles  much  large  turned 
work  it  will  also  have  a  lathe  intended  exclusively  for  face- 
plate work.  Such  a  lathe  is  shown  in  Fig.  2.  The  lathe 
speed  is  regulated  through  the  cone  pulleys  on  the  counter- 
shaft and  lathe  spindle,  except  on  some  electrically  driven 
machines  that  are  controlled  by  a  rheostat  which  gives  a 
much  larger  range  of  speeds  than  is  obtained  by  the  use  of 

cone  pulleys.  The  turn- 
ing speeds  for  pattern 
work  range  from  1000 
to  2500  feet  per  minute 
at  the  cutting  edge,  but 
no  fixed  rule  can  be 
laid  down  owing  to  the 
large  variations  in 
diameters  that  often  oc- 
cur in  the  same  piece. 
The  lathe  should  al- 
ways be  kept  clean  and 
the  running  parts  well 
oiled  and  adjusted. 
When  preparing  to  turn 
on  the  faceplate  the 
end  play  in  the  spindle 
should  be  taken  up  by 
means  of  the  device 
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Fig.   2.     Lathe  intended  for  Faceplate  Work 


provided   tor  thai 

purpose      on      I   h  <• 

outer  end  of  the 

spindle.     On    some 

lathee  this  end 

plaj  ;nijnst  ing  de 
Vice  liuisl.  he  rc- 
moved    to   turn  on 

the     outer     end     hi 

Hie     spindle,     in 

w  h  i  c  h  case  the 

end  play  can  be 
taken  up  by  plac- 
ing a  piece  of 
wood  between  the 
centers  and  t  Ight- 
ening  the  t  a  i  1  - 
stock  spindle  un- 
til there  is  no 
endwise  move- 
ment. 

Before  starting 
the  lathe,  all  the 
adjustments  and 
clamps  should  be  tested  to  see  that  everything  is  secure, 
and  the  work  should  be  revolved  by  pulling  the  belt  by  hand 
to  see  that  the  work  clears  the  rest.  It  is  better  to  start 
turning  at  a  safe  speed  and  increase  it  if  necessary  after  the 
work  is  rough-turned  and  is  running  true.  The  lathe  should 
never  be  run  at  a  high  rate  of  speed  if  parts  of  the  work 
are  off  center  or  out  of  balance.  If  the  part  to  be  turned 
is  out  of  balance,  it  should  be  counterbalanced,  although  this 
may  not  always  be  possible.  A  parted  pattern  of  any  con- 
siderable size  cannot  be  turned  at  as  high  a  rate  of  speed 
as  a  solid  piece  of  the  same  size,  owing  to  the  tendency  of 
centrifugal  force  to  pull  the  joint  apart  at  the  center.  To 
stop  the  lathe,  the  belt  is  shifted  and  braking  is  accomplished 
by  placing  the  left  hand  on  one  step  of  the  cone  pulley;  but 
large  faceplate  work  should  not  be  stopped  too  suddenly  in 
this  way  as  there  is  danger  of  its  unscrewing  from  the  spin- 
dle. A  nice  smooth  piece  of  work  can  be  safely  stopped  by 
braking  on  the  job  itself,  using  a  handful  of  shavings  or 
smooth  turnings  to  prevent  burning,  but  the  work  should 
never  be  stopped  by  placing  the  hand  on  the  back  or  edge 
of  the  faceplate,  as  there  are  likely  to  be  projecting  nails 
or  screw  points,  although  these  should  always  be  removed 
after  a  faceplate  has  been  used. 

The  Lathe  Centers 
The  spur  or  live  center  A,  Fig.  3,  is  used  for  driving  small 
and  medium-sized  pieces  that  are  to  be  turned  between  cen- 
ters. It  is  tapered  to  fit  the  hole  in  the  spindle,  and  the 
driving  end  has  a  point  and  either  two  or  four  spurs  for 
driving  purposes.  It  is  inserted  in  the  piece  to  be  turned 
by  setting  the  point  in  the  center  and  driving  the  spurs  in 
by  striking  the  end  of  the  center  with  a  mallet;  the  piece 
should  be  placed  on  a  bench  or  something  equally  substan- 
tial while  doing  this.  The  spur  center  is  removed  from  the 
spindle  by  means  of  a  ram-rod  that  is  pushed  through  the 
hole  in  the  spindle  on  the  outside  and  used  to  drive  it  out. 
It  is  necessary  to  put  a  distinguishing  mark  on  one  side  of 
the  center,  so  that  by  placing  a  corresponding  mark  on  the 


work,  it  iimy  be  removed  and  replaced  In  the  same  relative 
position    witli    the   center. 

The  deaii  or  tailstocH  center  ueed   to  rapport  the  right- 
hand    end    of    the    work    is    usually    self-discharging    and    ma.s 

'»'  removed  ir the  spindle  by  drawing  the  spindle  hack 

with  the  bandwheel  as  Car  as  it  will  go,  when  the  center 

will  he  automatically  pushed  out.  When  in  use,  the  dead 
(inter  should  he  kept  Well  oiled. 

The  CUP  renter  /;,   Kig.  ;;,  js  a   lailsloek  spindle  center   U  led 

by  the  patternmaker  In  turning  parted  pieces,  Unlike  the 
pointed  center  which  tends  to  force  the  parting  open,  the 
cup  center  draws  it  together,  the  angle  on  the  inside  ,,i  the 
circular  ridge  acting  like  a  pinch  dog. 

Center  Plates 
Center  jdates  are  wooden  or  metal  plates  fastened  to  the 
ends  of  heavy  pieces  that  could  not  safely  be  centered  in  the 
wood  itself.  They  are  made  in  pairs  and  are  of  different 
forms,  as  shown  in  Fig.  4.  One  of  each  pair  is  fitted  to  the 
spur  center  and  the  other  to  the  dead  center,  and  they  should 
have  well  defined  center  lines,  as  well  as  screw  holes  each 
side  of  the  center  line.  The  central  hole  should  be  drilled 
to  fit  a  3-inch  brad.  Centers  A  and  B  are  made  of  hard 
wood,  and  C  and  D  are  of  metal.  Center  C  is  designed  for 
use  with  a  lathe  dog,  while  D  is  provided  with  a  driving  pin 
to  fit  a  faceplate  slot.  The  dead  center  plate  used  with  D 
is    without   projections.      The    center    plates    are    sometimes 
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Fig.   4. 


Center  Plates  which  are  fastened  to  the  Ends  of  Heavy 
Pieces  for  turning  on   Centers 


Fig.   3.      (A  and  B)   Lathe  Centers.      (C)    Center  with  Driving  Dog  in 
Place 


similar,  both  being  made  for  a  dead  center,  and  designed  to 
be  used  in  connection  with  a  driver. 

To  locate  and  fasten  center  plates  in  position,  the  central 
hole  and  the  center  line  or  both  are  used.  If  the  stock  is 
solid,  it  is  centered,  a  nail  being  put  through  the  hole  in 
the  plate  into  the  center  of  the  stock  and  the  plate  screwed 
in  place;  if  a  parted  piece  is  to  be  turned,  the  plate  is  located 
by  the  center  line  and  the  joint  between  the  two  pieces. 

Drivers 

Drivers  are  devices  other  than  the  spur  center,  used  for 
revolving  the  work.  There  are  many  forms  of  drivers;  some 
are  made  to  be  used  with  a  small  slotted  faceplate  and  dog, 
as  in  machine  shop  turning,  the  center  plate  having  a  pro- 
jection to  which  the  dog  is  fastened.  Another  form  of  driver 
is  illustrated  at  C,  Fig.  3.  Th'e  center  has  a  square  shank 
over  which  the  dog  d  fits.  This  dog  engages  a  stout  screw 
driven  into  the  end  of  the  work  and  is  fastened  to  the  screw 
with  a  belt  lacing.  Several  lengths  of  dogs  should  be  pro- 
vided to  suit  the  different  jobs. 

Chucks 

The  screw  chuck  A,  Fig.  5,  is  a  small  chuck  or  faceplate, 
with  a  single  screw  hole  in  the  center,  which  is  used  for 
turning  bosses  and  other  small  pieces.  The  screw  hole 
should  be  of  such  a  size  as  to  fit  a  rather  thick  gage  wood- 
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screw.  The  work  will  be  held  more  firmly  if  the 
screw  is  a  snug  fit  in  the  hole,  and  a  much  shorter 
screw  can  be  used  if  it  has  a  rather  coarse  thread. 
In  addition  to  the  central  hole,  some  screw  chucks 
have  two  holes,  as  at  B,  for  fastening  a  wooden 
face  to  the  chuck.  The  face  may  be  fastened  in 
place  and  a  small  hole  made  in  the  center  through 
which  the  screw  is  driven,  thus  permitting  pieces 
to  be  fastened  to  the  chuck  without  removing  it 
from  the  lathe,  as  the  pieces  may  be  screwed  on 
and  off  at  will  with  the  hand.  There  is  a  screw 
chuck  furnished  with  some  lathes,  which  holds 
the  central  screw  firmly  and  has  an  attach- 
ment for  regulating  the  projection  of  the  screw 
through  the  face  of  the  chuck.  The  cup  chuck  C, 
Fig.  5,  has  a  round  or  square  recess  into  which 
the  piece  to  be  turned  is  tightly  driven.  It  is  used 
for  turning  small  rings  and  similar  pieces  that 
could  not  be  held  in  an  ordinary  chuck  or  between 
centers. 

Faceplates 

Cast-iron   faceplates   with   hubs   threaded   to  fit 
the   ends   of   the   headstock   spindle   are   used  for 
many  turning  operations.   They  contain  screw  holes  counter- 
sunk on  the  back  for  the  screws  used  in  fastening  the  wooden 
face  or  chuck  plates.     The  smaller  sizes  are  sometimes  pro- 
vided with  a  recess  in  the  center  for  rechucking  purposes. 
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Fig.    5.      Screw   and    Cup   Chucks 

At  A,  Fig.  6,  is  illustrated  a  faceplate  with  raised  ribs  for 
holding  a  large  chuck  plate  having  arms. 

The  wooden  face  or  chuck  plate  is  fastened  to  the  iron 
plate  with  screws  for  holding  the  work  to  be  turned.  These 
plates  should  be  made  of  fairly  heavy  stock,  say  1*4  or  iy2 
inch  thick,  so  that  they  will  be  firm  under  the  tools  and  will 
be  able  to  withstand  considerable  refacing  or  truing  up  with- 
out exposing  the  points  of  screws  used  in  their  construction. 
The  most  common  form  of  chuck  plate,  suitable  for  work  up 
to  about  2  feet  in  diameter,  is  made  by  fastening  with  screws 
a  stiff  wide  batten  cross-grain  to  the  chuck  plate  face,  as  at 
B,  Fig.  6.  For  larger  chuck  plates  the  same  construction 
may  be  used,  except  that  the  plate  at  the  edges  should  be 
stiffened  with  a  course  of  segments  glued  and  screwed  to  the 
back. 

The  armed  chuck  plate,  shown  at  C,  is  applied  to  the  face- 
plate illustrated  at  A;  the  arms  are  fastened  to  the  faceplate 
with  screws,  and  the  segments  at  the  ends  of  the  arms  are 
fastened  with  glue  and  screws.  Additional  courses  of  seg- 
ments are  fastened  to  the  arms  with  screws  to  accommodate 
work  of  different  size,  but  these  should  not  be  glued,  as  it 
will  be  necessary  to  remove  them  from  time  to  time.  Chuck 
plates  for  small  jobs  that  can  be  finished  quickly  may  be 
made  of  solid  pieces  without  battens  or  other   reinforcing. 


Fig.    6.     Faceplates   used   on   Patternmaker's   Lathe 
Turning-  Tools 

Patternmakers'  turning  tools  are  of  two  kinds;  namely, 
those  that  cut  and  those  that  scrape;  in  the  first  class  are 
the  gouges  A,  Fig.  7,  which  come  in  widths  varying  from  % 
inch  to  2  inches,  and  the  skew  chisels  B,  which  may  be  pro- 
cured in  widths  varying  from  *4  to  1  inch,  advancing  by 
eighths  of  an  inch.  All  other  tools  shown  are  scraping  tools. 
Chisel  C  is  for  finishing  straight  pieces,  and  it  is  made  with 
the  cutting  edge  angled,  either  right  or  left,  and  varying 
from  y8  inch  to  2  inches  in  width;  tool  D  is  a  square-nose, 
tool  E, .  a  round-nose,  and  tool  F  a  diamond-point  chisel. 
These  tools  vary  from  %  to  1  inch  in  width.  The  sizing  or 
parting  tool  G  is  obtainable  in  %-,  %-,  and  %-inch  sizes. 
Many  patternmakers  prefer  a  14-  or  %-inch  mortising  chisel 
to  a  parting  tool.  Cutting-off  tools  H  may  vary  from  %  to 
%  inch  in  width.  The  toothed  plane  iron  /,  which  is  made 
with  coarse,  medium,  and  fine  teeth,  and  varies  from  *£  inch 
to  2  inches  wide,  is  used  for  facing  segment  courses;  the 
parallel  grooves  cut  by  the  teeth  give  the  glue  a  better 
chance  to  take  hold.  The  fine-toothed  iron  is  used  also  to 
finish  surfaces  on  large  work,  as  the  toothed  edge  is  not  so 
likely  to  catch  and  dig  in  as  a  straight  scraper.  Many  pat- 
ternmakers use  old  files  ground  off  smooth  and  old  bench 
chisels  for  turning  tools,  and  these  answer  very  well.  Good 
tools  are  also  made  from  bar  steel  and  require  no  handles, 
but  they  should  never  be  ground  at  both  ends,  as  a  number 
of  fatal  accidents  have  resulted  from  the  use  of  this  type 
of  tool. 

Turning  tools,  to  cut  well,  should  be  ground  to  good 
straight  bevels,  and  when  the  edges  become  "dubbed"  they 


Fig.   7.     Patternmaker's   Wood-turning   Tools 
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Fig.   8.     Tools  used  for  laying  out  and  sizing   Turned  Parts 

should  be  regrouiid.  The  gouge  and,  perhaps,  the  round- 
nose,  can  be  sharpened  best  with  the  slipstone,  while  all  the 
others  are  edged  on  a  flat  oilstone.  To  sharpen  the  gouge 
it  is  held  in  the  left  hand, 
with  the  handle  pressed 
against  the  left  side  by  the 
elbow  while  the  edge  is 
stoned  with  the  slip,  as  illus- 
trated in  Fig.  9.  The  burr 
caused  by  the  stoning  is  re- 
moved from  the  concave  side 
with  the  rounded  edge  of  the 
slip  held  flat  in  the  hollow 
side,  so  as  not  to  bevel  or 
round  the  edge.  These  tools 
could  be  stoned  on  one  side 
with  the  oilstone,  but  this 
wears  ruts  in  the  stone. 

The  skew  chisel  is  stoned 
on  both  beveled  edges  to  re- 
move the  burr,  but  the  scrap- 
ing tool  will  not  cut  unless 
the  edge  is  turned  or  burred. 
Both  sides  are  stoned  first  to 
make  the  edge  smooth,  and 
the  last  stoning  is  on  the 
beveled  side  to  burr  or  turn 
the  edge;  the  burring  is  test- 
ed by  rubbing  the  thumb 
across  the  edge  on  the  fiat  side 
at  right  angles  to  the  edge. 


Sizing-  and  Lay-out  Tools 
The  tools  for  sizing  and 
laying  out  work  in  the  lathe  should  include  both  inside  and 
outside  calipers  A,  B,  and  G,  Fig.  8,  as  well  as  dividers  and 
trammels.  The  latter  should  be  of  the  type  fitted  with  both 
inside  and  outside  caliper  points,  as  well  as  the 
ordinary  trammel  points,  as  shown  at  D;  the 
hemispherical  buttons  that  screw  onto  a  plain 
point  or  rod  are  used  to  caliper  or  scribe  circles 
with  a  hole  as  a  center.  Measuring  rods  are  also 
used  for  sizing  faceplate  work;  these  are  made 
of  14-inch  stock,  and  are  used  for  sizing  both  the 
inside  and  the  outside  of  a  ring. 

Fastening-  Parted  Pieces  for  Turning- 
Parted  pieces  that  are  to  be  turned  should  be 
securely  fastened  to  avoid  accidents.  If  the  pieces 
are  not  doweled,  greater  care  should  be  taken 
than  if  they  are,  as  the  dowels  will  prevent  the 
parted  pieces  from  slipping  sidewise.  Screws  are 
the  most  convenient  means  for  fastening,  and  in 
Fig.  10  are  shown  several  methods  of  using  them. 
When  a  straight  cylinder  is  to  be  turned,  the 
screws  are  inserted  as  at  A.     The  screws  should 


Fig.   9.     Sharpening  Wood-turning  Gouge 


bo  countersunk  sufficiently  to  Clear  ill"  tools  during  the  turn- 
ing operation.  When  the  ends  are  to  ho  turned  smaller  than 
1  lie   body,   the   pails  are  held   as  at  /{  or  Oj  in  one  case  the 

\  holei  arc  counterbored  and  Ln  the  other,  the  stock  is 

CUt  away  al  <a<  h  cud  tO  provide  clearanee.  ^t  is  a  good  plan 
to  have  ample  slock  on  the  ends  Of  such  pieces,  as  the  screws 
should  he  far  enough  from  the  ends  to  avoid  coming  into 
contact  with  the  renters  and  still  leave  room  enough  to  cut 
the  piece  off  between  the  screws  and  the  ends  of  the  pattern. 
When  time  will  permit  and  it  is  not  necessary  to  take  the 
pattern  apart  before  the  turning  is  finished,  the  parted 
pieces  may  be  glued  for  about  an  inch  at  each  end.  They 
can  easily  be  parted  by  splitting  with  a  sharp  chisel.  The 
pinch  dog  is  a  clamping  device  that  may  also  be  used  for 
this  purpose,  but  it  is  not  safe  to  use  on  pieces  that  are  not 
doweled,  unless  nails  are  toed  into  the  ends  of  the  pieces 
to  keep  them  from  moving  sidewise,  or  corrugated  steel 
fasteners  are  used. 

Centering-  Solid  and  Parted  Pieces 
The  centering  of  solid  pieces  is  done  by  drawing  diagonal 

lines  from  corner  to  corner, 
as  at  D,  Fig.  10.  In  the  case 
of  parted  pieces  it  will  be  nec- 
essary to  have  some  means  of 
determining  when  the  joint 
or  parting  is  exactly  in  the 
center,  when  center  plates  are 
not  used.  A  good  way  to  pro- 
vide a  check  for  centering 
such  pieces  is  to  gage  a  series 
of  lines  on  each  end  as  shown 
at  E.  These  lines  should  be 
gaged  from  the  joint  before 
the  two  pieces  are  fastened 
together.  After  the  piece  has 
been  roughed  off  with  a  gouge, 
the  amount  that  the  joint  is 
off  center  may  be  noted  by 
turning  a  space  to  a  perfect 
circle,  about  y8  inch  long  at 
each  end,  and  noting  the  re- 
lation of  the  circle  to  the 
gaged  lines.  When  the  circle 
coincides  with  two  of  the 
gaged  lines — one  on  each  side 
of  the  joint — the  joint  is  cen- 
tral. If  the  joint  is  not  cen- 
tral it  will  show,  and  the  piece 
will  have  to  be  moved  by 
tapping  it  lightly  with  a  ham- 
mer. Another  method  of  test- 
ing is  to  turn  a  true  spot  on  each  end  of  the  work,  and  test 
with  a  pair  of  dividers.  When  the  distance  each  side  of  the 
center  is  equal,  the  joint  is,  of  course,  central. 
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Fig.  10.     (A,  B,  and  C)   Fastening  Pieces  for  turning.     (D  and  E)   Locating 

Centers.    (F)   Simple  Method  of  determining  Amount  to  remove  from 

Corners  prior  to  turning 
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In  placing  the  piece  to  be  turned  between  centers,  the 
headstock  end  is  placed  on  the  spur  center  which  has  pre- 
viously been  driven  in,  and  the  tailstock  is  drawn  along  the 
bed  until  the  dead  center  is  in  the  center  on  the  other  end  of 
the  work,  after  which  Che  tailstock  is  clamped  and  the  center 
driven  into  the  piece  with  the  tail-spindle  feed-wheel  while 
the  work  is  slowly  revolved  by  pulling  the  belt  by  hand;  the 
center  is  then  backed  out  slightly  to  admit  some  machine  oil 
before  it  is  put  back  into  place  and  the  spindle  clamped  to 
prevent  its  moving.  The  end  that  is  to  be  turned  to  the 
larger  diameter  should  be  next  to  the  spur  center. 

Removing  Sharp  Corners 

Before  starting  to  turn,  it  is  a  good  plan  to  remove  the 
corners  of  square  pieces,  making  them  as  nearly  octagonal 
as  possible.  The  circular  saw  can  often  be  used  for  this 
purpose,  but  in  the  case  of  very  heavy  pieces,  the  corners 


continually    until   the  one   is   found   at   which   the   tool  cuts 
with  the  least  resistance. 

The  sizing  tool  is  held  on  the  rest  with  the  left  band, 
while  the  handle  is  pressed  against  the  left  side  with  the 
elbow  and  forearm  as  in  Fig.  12.  By  pressing  the  tool 
against  the  revolving  work,  a  groove  is  cut.  The  calipers  are 
held  in  this  groove  and  the  instant  the  groove  is  deep  enough 
for  the  calipers  to  slip  over,  the  tool  is  withdrawn  and  moved 
along  and  another  groove  cut.  By  turning  several  of  these 
grooves  throughout  the  length  of  a  piece,  the  right  diameter 
is  produced  at  a  number  of  points,  and  it  is  comparatively 
easy  to  turn  away  the  stock  between  the  grooves  leaving  a 
smooth  straight  cylinder.  Straight  work  should  be  finished 
with  a  straight  scraping  chisel  and  tested  with  a  straight- 
edge. In  using  any  scraping  tool,  it  should  be  held  in  such 
a  manner  that  the  upper  face  of  the  tool  is  in  the  same  plane 
as  the  center  or  axis  of  the  work. 


Fig-,   11.     Method  of  using  Gouge  for  rough-turning 

may  be  removed  with  a  draw  knife  after  the  work  has  been 
centered.  To  lay  out  lines  for  removing  the  corners,  take 
a  two-foot  rule  and  lay  it  on  the  piece  diagonally,  as  at  F, 
Fig.  10.  Measure  7  inches  on  the  rule  from  one  edge,  and 
this  will  give  the  distance  to  gage  from  the  edges  to  chamfer 
the  corners.  If  the  job  is  small,  use  a  12-inch  rule  and 
measure  3y2  inches  from  the  edge,  or  any  other  combination 
in  the  same  proportion.  Adjust  the  rest  at  the  center  height 
and  turn  the  job  around  by  hand  to  see  if  everything  is 
clear.  Make  sure  that  everything  is  locked  securely  before 
starting  the  lathe. 

Roug-h-turningr  with  Gougre 

The  first  actual  work  of  turning  is  to  rough  the  piece  off 
with  the  gouge.  The  handle  of  this  tool  should  be  grasped 
at  the  end  in  the  right  hand,  as  in  Fig.  11,  while  the  tool 
itself  is  held  lightly  on  the  rest  with  the  left  and  turned 
slightly  in  the  direction  of  the  cut  which  should  be  back 
and  forth  from  left  to  right  and  vice  versa,  starting  at  the 
tailstock  end  of  the  job  and  working  toward  the  headstock. 
The  angle  at  which  the  gouge  should  be  held  will  depend 
entirely  on  the  clearance  angle  of  the  tool  and  can  be  deter- 
mined very  easily  by  experiment.  The  angle  should  be  varied 


Fig.   12.     Method  of  using  Sizing  Tool 

ELECTRIC  FURNACE  ASSOCIATION 

The  Electric  Furnace  Association  was  formed  at  a  meeting 
held  at  Niagara  Falls  March  21  and  22.  The  object  of  the 
association  is  to  promote  the  use  of  various  electric  furnace 
products.  All  manufacturers  of  electric  furnaces,  furnace 
supplies  and  accessories,  designers  and  inventors  of  electric 
furnace  equipment,  and  users  of  electric  furnaces  are  invited 
to  become  members  and  to  join  in  making  an  aggressive  and 
thorough  campaign  to  educate  the  public  in  the  value  and 
quality  of  electric  furnace  products  of  all  kinds.  The  follow- 
ing officers  were  elected:  President,  Acheson  Smith,  Acheson 
Graphite  Co.,  Niagara  Falls,  N.  Y. ;  first  vice-president,  C.  H. 
Booth,  Booth-Hall  Co.,  Chicago,  111.;  second  vice-president, 
W.  E.  Moore,  Pittsburg  Electric  Furnace  Co.,  Pittsburg.  Pa.; 
secretary,  C.  G.  Schluederberg,  Westinghouse  Electric  &  Mfg. 
Co!,  East  Pittsburg,  Pa.;  treasurer,  F.  J.  Ryan,  American 
Metallurgical  Corporation,  Philadelphia,  Pa.;  directors,  the 
officers  and  C.  A.  Winder,  General  Electric  Co.,  Schenectady, 
N.  Y.,  and  F.  J.  Tone,  Carborundum  Co.,  Niagara  Falls,  N.  Y. 
A  second  meeting  of  the  association  was  held  on  April  3  at 
New  York  City,  when  a  constitution  and  bylaws  were  ten- 
tatively adopted. 
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Continuous  Rotary  Milling 

Second  of  Two   Articles   Describing  Various  Types  of  Milling  Machines  that  Operate 

without  Interruption,  Work-holding   Fixtures,  and  Methods 

of   Setting   Up    Parts    to    be    Milled 

BY  EDWARD  K.   HAMMOND 


THE  first  installment  of  this  article,  published  in  the 
April  number,  discussed  the  continuous  rotary  milling 
process  and  its  application  for  manufacturing  duplicate 
parts,  and  described  the  construction  of  the  machines  and 
work-holding  fixtures  employed  for  this  work.  The  present 
article  concludes  the  description  of  continuous  rotary  mill- 
ing machines  and  fixtures. 

Reversing-  Setting-  of  the  Work  for  Performing-  a  Second 
Operation 

In  Fig.  18  there  is  illustrated  an  ingenious  method  de- 
veloped by  the  Becker  Milling  Machine  Co.  for  use  in  milling 
the  faces  of  bearings  at  opposite  ends  of  an  offset  type  of 
hand  brake  lever.  This  job  is  done  on  a  single-spindle  ma- 
chine. Here  the  method  of  procedure  which  has  been  adopted 
is  to  first  mill  both  faces  of  one  bearing,  after  which  the 
work  is  reversed  end  for  end  to  mill  the  faces  of  the  bear- 
ing at  the  opposite  end  of  the  levers.  The  continuous  rotary 
milling  fixture  has  stations  for  holding  twenty  of  the  forg- 
ings  to  be  milled.  In  the  illustration  there  is  shown  the 
gang  of  cutters  which  is  used  for  performing  these  two  mill- 
ing operations,  and  it  will  be  apparent  that  these  cutters 
are  so  mounted  on  the  piloted  arbor  that  spaces  are  left  of 
the  proper  width  for  milling  the  faces  at  opposite  ends  of 
the  work.  The  interesting  feature  of  this  fixture  is  the  pro- 
vision which  has  been  made  for  reversing  the  work  end  for 
end,  and  still  having  the  milling  cutters  properly  located  to 
take  care  of  the  offset  on  the  brake  levers.  At  each  station 
two  brake  levers  are  mounted  in  a  block,  these  pieces  of 
work  being  held  down  by  a  cover  plate  A  which  is  tightened 
down  on  the  work  by  first  adjusting  the  position  of  a  C- 
washer  B  and  then  tightening  clamping  screw  C. 

The  work-holding  block  is  pushed  in  against  two  locating 
plugs  D,  which  are  beveled  in  such  a  way  that  they  serve 
the  double  purpose  of  locating  the  block  in  the  desired  posi- 


tion and  holding  it  down  on  the  fixture  when  capstan  screw 
E  is  tightened.  The  two  forgings  are  located  in  the  block 
by  means  of  a  wedge  M  which  forces  them  into  contact  with 
a  pin  K  and  lug  J.  It  will  be  seen  that  lug  J  and  lug  L, 
which  is  at  the  opposite  end  of  the  block,  are  so  placed  that 
they  take  the  thrust  of  the  cutters.  The  block  is  first  pushed 
into  position  with  the  large  end  of  each  brake  lever  on  the 
inside,  so  that  this  end  of  the  work  comes  into  place  between 
cutters  F  and  G.  After  the  work  has  been  milled  at  this 
end  and  the  work-holding  block  has  come  around  to  the  load- 
ing position,  it  is  released  by  loosening  clamp  screw  E,  and 
the  block  is  next  turned  end  for  end  and  secured  in  that 
position  in  the  fixture.  Then,  when  the  rotary  table  has 
again  brought  the  work  around  to  feed  under  the  cutters 
a  second  time,  the  small  end  of  the  brake  levers  goes  be- 
tween cutters  H  and  I  which  are  properly  spaced  to  provide 
for  milling  the  faces  at  the  small  end  of  the  work.  With  an 
equipment  of  this  kind,  the  work  of  setting  up  and  milling 
these  forgings  can  be  handled  with  considerable  rapidity. 
The  actual  output  is  in  excess  of  eighty  brake  lever  forgings 
per  hour,  which  are  completely  milled  on  four  surfaces. 

Fixtures  for  Milling-  Six  Surfaces  on  Spring-  Shackles 

In  Pigs.  15,  16,  17,  and  19  there  are  shown  two  fixtures 
which  are  used  for  milling  six  surfaces  on  cast-iron  spring 
shackles  of  the  form  clearly  shown  in  Figs.  15  and  16.  In 
performing  the  milling  operations  on  these  parts,  four  steps 
are  required.  With  the  work  set  up  in  the  fixture  shown  in 
Figs.  15  and  17,  using  two  straddle  milling  cutters  mounted 
on  a  single-spindle  machine,  the  first  step  is  to  mill  faces  A 
and  B.  Then  the  shackle  on  which  these  faces  have  been 
milled  is  turned  over  in  the  fixture  and  again  carried  be- 
tween the  milling  cutters  to  provide  for  facing  off  surfaces 
C  and  D.     After  these  operations  have  been  completed,  the 


Tig.  15.     Fixture  designed  for  straddle-mining  Faces  A,  B,  C,  and  D  of 

Spring   Shackles.     Faces   A  and  B   are  first  milled,   after  which  the 

Work  is  reset  in  the  Same  Fixture  for  mining  Faces   C   and  D 


Fig.   16.     Continuous  Rotary  Milling  Fixture  for  milling  Faces  E  and  F 

of  Spring  Shackles.     The  Work  is  turned  over  and  reset  in  the 

Fixture  illustrated  in  Fig.    15,   for  milling  Face   F 
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next  step  is  to  take  the  partially  milled  shackle  to  machines 
equipped  with  fixtures  of  the  type  shown  in  Figs.  16  and  19. 
These  single-spindle  machines  are  equipped  with  one  facing 
cutter,  and  at  the  first  revolution  of  the  fixture,  surface  E 
is  milled.  The  work  is  then  turned  over,  and  at  the  second 
revolution  of  the  fixture,  surface  F  is  finished,  thus  complet- 
ing the  milling  operations  which  are  required. 

Having  made  a  general  statement  in  regard  to  the  method 
of  procedure  in  handling  this  milling  operation,  we  are  now 
ready  to  proceed  with  a  detailed  explanation  of  the  design  of 
the  work-holding  fixtures  and  method  of  handling  the  work. 
Referring  first  to  Pigs.  15  and  17  it  will  be  seen  that  the 
fixture  has  a  capacity  for  holding  sixteen  spring  shackles. 
Each  shackle  is  dropped  into  one  of  the  stations  of  this 
fixture  with  the  arms  projecting  inward,  and  steel  plates  O 
are  arranged  to  bear  against  the  sides  of  the  upper  and 
lower  bosses  on  which  it  is  required  to  mill  four  surfaces,  A 
and  B  or  C  and  D,  with  the  work  set  up  in  this  fixture. 
Endwise  location  is  accomplished  by  having  either  surface  E 
or  F  rest  against  the  bed  of  the  fixture.  Two  shackles  are 
dropped  into  place  in  the  fixture  or  removed  at  the  same  time. 
After  two  castings  have  been  put  into  place,  it  is  necessary 
to  tighten  screw  H.  Referring  to  Fig.  17,  it  will  be  seen 
that  each  of  these  screws  is  threaded  into  V-blocks  I;  the 
ends  of  these  V-blocks  will  also  be  seen  in  Fig.  15.  By 
tightening  screw  H  the  two  pieces  of  work  are  forced  inward 
so  that  they  are  engaged  by  the  tapered  ends  of  plates  G. 
After  the  location  and  preliminary  clamping  of  the  work 
has  been  accomplished  in  this  manner,  lever  J  is  thrown  over. 
This  lever   operates  a  quick- 


acting  cam  mechanism  which 
tightens  strap  K  down  onto 
surface  E  or  F  of  the  work, 
as  the  case  may  be,  thus  se- 
curing it  firmly  in  place  for 
milling.  After  surfaces  A 
and  B  have  been  milled,  the 
work  is  turned  over  end  for 
end,  as  previously  mentioned, 
and  surfaces  C  and  D  are 
milled  at  the  next  revolution 
of  the  work-holding  fixture. 
Mention  has  been  made  of  the 
fact  that  the  material  is  cast 
iron,  and  the  fixture  is  ro- 
tated at  a  speed  which  feeds 
the  work  to  the  cutters  at  a 
rate  of  4  inches  per  minute. 
The  rate  of  production  secured  is  better  than  eighty  pieces 
per  hour,  which  refers  to  the  milling  of  four  surfaces.     At 


Fig:.   17.     Details  of  Work-holding  Fixture  shown   in  Fig.    15 

L  there  is  shown  a  gage  which   is  used   for  checking  the 
accuracy  of  the  distance  between  faces  A  and  B  or  C  and  D, 

as  this  dimension  has  to  be 


Fig.   18.     Continuous  Rotary  Milling  Fixture  with  Reversible   Work- 
holding   Blocks    which    provide   for   straddle-milling   Opposite 
Ends  of  Offset  Brake  Levers 


Fig.   19.     Details  of  Work-holding  Fixture  shown  in  Fig.   16 


held  within  specified  limits. 
For  use  in  performing  the 
two  final  milling  operations 
on  these  spring  shackles,  sur- 
faces B  and  C,  Fig.  17,  are 
used  as  the  locating  points. 
These  surfaces  straddle  a  fin- 
ished ring  extending  all  the 
way  around  the  fixture,  Figs. 
16  and  19,  so  that  they  are  in 
close  contact  with  surfaces  M 
and  N  machined  on  the  upper 
and  lower  sides  of  the  ring. 
In  this  way,  endwise  location 
of  the  work  is  accomplished 
with  the  view  of  obtaining 
the  desired  relationship  be- 
tween all  of  the  six  milled 
surfaces.  For  clamping  the  work,  the  spring  shackle  cast- 
ings are  slid  inward  until  engagement  is  made  with  plugs  0, 
P,  and  Q,  which  form  the  equivalent  of  two  V-blocks.  As  in 
the  case  of  the  preceding  fixture,  two  spring  shackle  castings 
are  set  up  or  removed  at  a  time.  After  the  work  has  been 
pushed  into  place  between  plugs  0  and  P  or  P  and  Q.  it  is 
merely  necessary  to  tighten  nut  R  to  provide  for  bringing 
strap  S  against  the  backs  of  the  two  spring  shackles.  It 
will  be  seen  that  this  strap  is  tapered  on  its  inner  side  so 
that  provision  is  made  for  clamping  the  two  pieces  of  work 
between  the  two  tapered  surfaces  on  strap  S  and  correspond- 
ing tapered  surfaces  on  lugs  T  and  V  which  project  out  from 
the  body  of  the  fixture.  Attention  is  also  called  to  the  fact 
that  a  compression  spring  V  is  located  behind  each  of  the 
straps  S,  so  that  in  removing  the  work  it  is  merely  necessary 
to  loosen  nut  R,  and  the  strap  is  pushed  back  from  the  work 
by  the  spring,  without  requiring  the  operator  to  spend  time 
in  making  a  movement  to  accomplish  this  result.  It  will  be 
apparent  from  the  illustration  that  the  fixture  is  designed  to 
hold  twenty-eight  pieces  of  work,  and  also  that  after  sur- 
face E  has  been  machined  the  work  is  turned  over  end  for 
end  to  provide  for  milling  surface  F.  The  fixture  feeds  the 
work  to  the  cutters  at  4  inches  per  minute.  In  performing 
these  two  operations  the  rate  of  production  is  substantially 
more  than  eighty  pieces  per  hour.  A  single-spindle  milling 
machine  is  used  with  one  face  milling  cutter  on  the  arbor. 
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Botars  Miiinuv  i'n  Qould  &  Bbarhamll  Mik-iiIumm 
Contlnuoua  rotary  milling  machines  which  are  built  by 
Gould  Ai  Eberhardt,  of  Newark,  n.  J.,  are  In  a  sense  an 
evolution  of  the  gear-bobbing  machines  of  this  company's 
manufacture.  Obviously,  it  was  necessary  to  modify  many 
features  of  the  design,  but  Id  a  general  way  the  first  Gould 
&  Bberhardt  rotary  milling  machine  followed  the  same  gen- 
eral linos  of  construction  as  the  gear-hobbing  machines. 
For  instance,  the  same  patterns  were  used  for  molding  the 
castings  for  the  beds  of  both  types  of  machine,  and  many 
other  standardised  units  of  the  bobbing  machine  were  em- 
ployed in  the  milling  machine  construction.  Subsequent 
experience  showed,  however,  that  the  service  demanded  of 
continuous  rotary  milling  machines  was  more  severe  than 
that  experienced  in  the  performance  of  gear-hobbing  opera- 
tions, and  so  the  design  was  revised  in  order  to  stiffen  the 
milling  machine  construction  and  afford  the  required  rigidity 
at  those  points  where  exceptionally  severe  stresses  must  be 
carried. 

As  readers  of  Machinery  are  familiar  with  the  Gould  & 
Eberhardt  gear-hobbing  machines,  it  will  only  be  necessary 
at  this  time  to  briefly  describe  the  provision  made  for  modi- 
fying the  design  to  provide  for  the  performance  of  continu- 
ous milling  operations.  It  will  be  seen  from  Figs.  20  and  21 
that  the  spinde  head  is  mounted  on  the  column  with  suffi- 
cient adjustment  so  that  the  head  may  be  set  in  any  de- 
sired relation  to  the  work  to  provide  for  the  use  of  a  single 
face  milling  cutter,  a  gang  of  straddle  milling  cutters,  or 
any  other  combination  which  is  required  for  the  most  rapid 
production  of  various  classes  of  work.  It  will,  of  course,  be 
apparent  that  in  place  of  the  work-holding  table  which 
supports  the  gear  blank  on  a  hobbing  machine,  a  rotary  table 
has  been  furnished  on  the  milling  machine,  on  which  a  con- 
tinuous circular  work-holding  fixture  may  be  mounted.  The 
method  of  driving  this  table  and  of  adjusting  its  position  on 
the  bed  of  the  machine  are  similar  to  the  method  of  driving 
and  adjusting  the  table  of  the  standard  gear-hobbing  ma- 
chines of  this  company's  manufacture. 


Fig.   20.     Fixture  for  face-milling  White   Metal  Pump  Casings   at  the 

Weston- Mott  Co.'s   Factory.     Attention  is   called   to  Means 

provided  on  the  Fixture  for  supporting  Overhanging 

Members  on  these  Castings 


Fig.   21.     Continuous  Rotary  Fixture  for  straddle-milling  the  Ends   of 
Ford  Wrist-pins 

Range  of  Work  Handled  on  Gould  &  Eberhardt  Rotary- 
Milling'  Machines 

A  fairly  representative  idea  of  the  classes  of  work  which 
can  be  advantageously  handled  on  Gould  &  Eberhardt  con- 
tinuous rotary  milling  machines,  and  of  the  methods  of 
setting  up  and  operating,  will  be  obtained  by  reference  to 
Figs.  20,  21,  22,  and  24.  These  examples  of  shop  practice 
have  been  selected  with  several  ideas  in  mind.  In  the  first 
place,  they  show  fixtures  used  for  milling  a  variety  of  differ- 
ent sized  pieces,  ranging  from  the  white  metal  pump  casings 
shown  in  Fig.  20,  of  which  only  four  may  be  mounted  in  the 
fixture  at  a  time,  up  to  the  wrist-pins  shown  in  Fig.  21,  of 
which  forty-eight  can  be  held  at  a  time.  Other  interesting 
features  of  these  examples  of  milling  practice  are  the  variety 
of  methods  that  are  adopted  for  holding  the  work,  and  the 
various  combinations  of  cutters  which  are  used  on  the  mill- 
ing machines. 

For  instance,  attention  is  first  directed  to  the  work-holding 
fixture  shown  on  the  machine  in  Fig.  20.  Here  it  will  be 
evident  that  the  method  employed  for  supporting  the  work 
comprises  a  pilot  at  each  station  on  the  fixture,  over  which 
the  previously  bored  work  is  dropped,  and  four  posts  which 
engage  the  under  side  of  the  various  overhanging  sections 
of  the  work  to  prevent  them  from  being  distorted  by  the 
pressure  of  the  milling  cutters.  Frequently  it  is  desirable 
to  adopt  the  principle  of  mounting  work  on  the  upper  sur- 
face of  a  continuous  rotary  fixture,  but  the  more  generally 
applied  method  is  to  hang  the  work  around  the  periphery 
of  the  fixture  so  that  it  may  be  passed  between  cutters 
mounted  on  the  arbor.  The  latter  method  of  fixture  design 
is  usually  applied  in  cases  where  there  are  several  surfaces 
on  the  work  to  be  milled  by  means  of  a  gang  of  straddle 
milling  cutters.  Such  a  fixture  is  shown  in  Fig.  22,  where  it 
will  be  seen  that  there  are  four  surfaces  A,  B,  G,  and  D  on 
the  work  to  be  milled  by  means  of  a  gang  of  straddle  milling 
cutters.  It  will  be  apparent  from  the  piece  of  work  on  which 
the  reference  letters  are  placed  that  sufficient  overhang  is 
provided  to  allow  the  work  to  be  fed  between  such  a  gang 
of  cutters  without  any  danger  of  interference  with  the 
fixture. 
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Fig. 


Milling  White  Metal  Pump  Casings 

Brief  reference  was  made  to  features  of  the  design  of  a 
work-holding  fixture  shown  in  Fig.  20,  which  is  used  for 
supporting  white  metal  pump  casings  for  the  performance 
of  a  face  milling  operation.  When  the  castings  come'  to  the 
machine,  hole  A  has  been  finish-bored,  and  this  hole  is  util- 
ized as  a  locating  point,  the  castings  being  dropped  over 
pilots  on  the  fixture  which  fit  closely  into  holes  A.  For  the 
performance  of  any  face  milling  operation,  it  is  important 
to  have  the  work  adequately  supported  so  that  there  is  no 
danger  of  the  pressure  of  the  milling  cutters  causing  the 
work  to  be  sprung  out  of  shape,  and  thus  resulting  in  sub- 
sequent trouble  in  assembling.  Provision  for  supporting  the 
work  while  performing  face  milling  operations  is  especially 
important  in  the  case  of  pieces  that  have  overhanging  arms, 
flanges,  etc.,  which  are  poorly  supported  and  consequently 
likely  to  be  deflected  through  the  application  of  pressure. 
The  pump  casings  shown  in  Fig.  20  are  a  typical  example 
of  such  work,  because  it  will  be  apparent  that  the  three 
arms,  C,  D,  and  E  and  the  flange  F  must  be  supported  from 
beneath.  After  each  casting  is  dropped  over  the  pilot 
which  enters  bored  hole  A, 
it  slides  down  until  the  arms 
and  flanges  of  the  work  are 
engaged  by  posts  projecting 
up  from  the  bed  of  the  fix- 
ture. Then  cap-screw  G  is 
tightened  to  provide  for 
clamping  the  work.  Very  lit- 
tle dependence  is  placed  upon 
the  holding  power  of  this 
screw,  because  each  casting  is 
adequately  supported  from  un- 
derneath and  the  entire  pres- 
sure of  the  milling  cutters  is 
downward,  so  that  it  is  merely 
necessary  for  the  screw  to 
prevent  vibration  from  having 
a  tendency  to  raise  the  work 
off  its  supporting  points. 


Straddle-milling  Ford 
Wrist-pins 

For  milling  wrist-pins  for 
the  Ford  motor,  use  is  made 
of  Gould  &  Eberhardt  contin- 
uous  rotary  milling  machines  Tie-  2Z-     Details  of  Work-holding  Fixture  shown  in  Fig 

equipped  with  fixtures  shown  in  Fig.  21,  which  have  a  capac-      apparent   that   the 
ity    for    holding    forty-eight    pins.      There    are    twenty-four 


22.      Continuous  Rotary   Fixture    for   supporting   Castings   on   which 
Faces  A,   B,   C,   and  D  are   to  be   milled  simultaneously 


Fig.  24.    "Double-deck"  Continuous  Rotary  Fixture  used  by  the  Touraine 
Co.  for  face-milling  the  Seats  of  Bearing  Caps  shown  at  A  and  B 


stations  on  the  fixture,  each  of  which  is  furnished  with  a 
clamping  strap  A  held  against  the  work  by  a  single  bolt  B. 

Two  wrist-pins  C  are  held  by 
the  strap,  so  that  both  pieces 
of  work  may  be  set  up  and 
held  in  place  on  the  fixture  by 
merely  tightening  one  bolt  B. 
In  working  out  the  fixture  de- 
sign, a  decision  was  made  to 
have  semi-cylindrical  shaped 
pockets  machined  around 
the  periphery  of  the  fixture  to 
receive  the  pieces  of  work, 
and  similar  pockets  milled  on 
the  inside  of  straps  A.  These 
pockets  just  fall  short  of  be- 
ing the  full  half  cylinder,  so 
that  with  the  work  in  place 
provision  is  made  for  secure- 
ly clamping  two  pieces  be- 
tween the  strap  and  body  of 
the  fixture  by  tightening  a 
single  bolt.  As  it  is  merely 
necessary  to  loosen  bolt  B 
about  one-half  turn  in  order 
to  lift  the  two  wrist-pins  C 
out  of  the  fixture  and  substi- 
tute other  blanks,  it  will  be 
fixture  can  be  manipulated  with  great 
rapidity. 

A  fixture  is  shown  in  Fig.  22  which  is  used  for  the  per- 
formance of  a  straddle  milling  operation  on  the  faces  A.,  B. 
C,  and  D  of  two  lugs  on  cast-iron  brackets,  which  are  carried 
on  the  periphery  of  the  fixture  so  that  sufficient  overhang  is 
afforded  to  allow  the  work  to  come  between  a  gang  of  four 
straddle  milling  cutters  on  the  milling  machine  arbor.  Be- 
fore starting  to  explain  the  way  in  which  the  pieces  of  work 
are  set  up  in  the  fixture  shown  in  Fig.  22.  attention  is  di- 
rected to  the  piece  of  work  seen  lying  in  front  of  the  fixture 
in  this  illustration.  Here  it  will  be  seen  that  there  is  a 
flange  E  which  extends  backward,  and  this  flange  is  used  as 
the  supporting  member  for  clamping  the  work.  Each  casting 
is  held  in  place  on  the  fixture  by  means  of  a  strap  F.  which 
is  held  down  by  a  bolt  G.  With  the  strap  loosened,  fiance  E 
on  the  casting  is  pushed  back  under  the  strap  until  it  romes 
into  engagement  with  two  stops  carried  in  holes  11.  Then 
bolt  G  is  tightened  to  secure  the  strap  firmly  down  on  the 
work.  It  will  be  apparent  that  there  is  a  considerable 
amount  of  overhang  between  bolt  Q  and  the  outer  end  of 
strap  F,  which  might  cause  trouble  through  haying  the 
strap  apply  an  insufficient  amount  of  pressure  on  the  work. 
To  overcome  possible  difficulties  from  this  cause,  two  set- 
screws   /   are  provided,   which   are   tightened   down   on    the 
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work,  thus  taking  up  ;in\  possible  lost  motion  resulting  from 
the  springing  of  the  clamp. 

Mining  Bearing  Caps 

Qould  A  Bberhardt  continuous  rotary  milling  machines  are 
used  al  the  plant  of  the  Touralne  Co.,  of  Philadelphia,  Pa., 
for   face-milling   bearing  caps  of  the  forms  shown  set  up  on 

the  fixture  In  Fig,  24,     it  will  he  st>i>n  that  bearing  caps  a 

and  /.'  are  Of  different  design,  and  in  order  to  explain  the 
nature  of  the  nulling  operation  performed  on  them,  atten- 
tion is  directed  to  Fig.  2.'!  which  shows  the  work  in  more 
detail.  These  malleable  Iron  hearing  caps  are  clamped  in 
fixtures  mounted  around  the  periphery  of  the  rotary  fixture, 
and  it  will  he  seen  that  on  casting  A  there  are  two  surfaces 
r  and  J)  to  he  milled,  while  on  casting  B  there  is  but  a 
single  face  E  on  which  a  milling  operation  must  be  per- 
lornied.  It  will  be  apparent  that  the  machine  is  equipped 
with  a  gang  of  three  cutters  to  provide  for  straddle-milling 
the  two  faces  on  casting  A  and  facing  off  the  upper  surface 
on  casting  B.  The  supporting  and  clamping  mechanisms 
used  on  the  fixture  are  of  quite  simple  design.  It  will  be 
evident  that  castings  A  are  supported  by  two  pins  F,  while 
castings  B  are  supported  by  two  blocks  G.  Straps  H  which' 
hold  castings  A  on  the  fixture  must  be  slightly  narrower  than 
the  work,  in  order  to  allow  the  straddle  milling  cutters  to 
reach  both  surfaces  C  and  D.  This  precaution  need  not  be 
observed  in  making  straps  I,  because  it  is  merely  necessary 
to  have  the  strap  engage  the  work  at  points  slightly  below 
the  level  of  the  upper  surface  E.  It  will,  of  course,  be  ap- 
parent that  with  this  fixture  it  is  only  necessary  to  loosen 
the  bolts  slightly  that  hold  straps  H  and  I,  and  after  this 
has  been  done  the  castings  may  be  lifted  off  their  supporting 
points,  F  and  G,  respectively,  and  removed  from  the  fixture. 

Desirability  of  Continuous  Rotary  Milling-  from  the  Standpoint 
of  Production  Obtained 

In  deciding  upon  the  best  methods  of  procedure  for  the 
performance  of  new  milling  operations,  and  in  designing 
auxiliary  equipments  for  use  on  the  milling  machines,  de- 
cisions will  in  all  cases  be  governed  by  the  features  of  the 
work  which  seem  to  indicate  that  preference  may  properly 
be  given  to  some  specified  method  of  milling.  Where  a  plant 
is  engaged  in  the  quantity  production  of  duplicate  parts,  and 
more  especially  where  these  parts  are  of  small  or  medium 
size,  the  continuous  rotary  milling  principle  will  often  be 
found  the  method  which  affords  maximum  production.  Any 
experienced  mechanic  who  has  studied  the  nature  of  the 
different  operations  which  are  explained  in  the  preceding 
discussion,  will  at  once  recognize  that  in  these  cases  ex- 
tremely satisfactory  rates  of  output  have  been  attained.  It 
goes  without  saying  that  the  instances  which  have  been 
cited  are  those  where  the  continuous  rbtary  milling  princi- 
ple has  shown  up  to  good  advantage.  At  the  same  time,  the 
results  obtained  in  these  cases  are  by  no  means  exceptional, 
and  they  are  good  enough  to  warrant  giving  the  continuous 
rotary  method  very  careful  consideration  at  the  time  that  a 
decision  is  being  reached  concerning  the  method  of  milling 
new  pieces  of  work  which  appear  to  be  of  a  nature  that 
could  properly  be  handled  in  that  way. 
*     *     * 

Galvanized  iron  roofs,  galvanized  sides  of  buildings  and 
other  iron  structures  frequently  need  protection  against  the 
action  of  salt  air,  corrosion,  and  effects  of  the  weather  in 
general.  The  following  tar  varnish  for  ironwork  is  recom- 
mended by  a  contemporary  journal:  Heat  100  gallons  of  tar 
to  a  low  boiling  point,  and  add  100  pounds  of  fresh  slaked 
lime,  sifted  over  the  top  and  then  worked  down.  Boil  this 
mixture  until  it  becomes  pasty.  Let  it  settle  for  a  few  min- 
utes and  then  add  20  pounds  of  tallow  and  5  pounds  of 
powdered  resin.  Stir  until  thoroughly  mixed  and  all  in- 
gredients dissolved;  then  allow  to  cool.  The  mixture  should 
not  be  raised  to  a  higher  temperature  than  100  degrees  F. 
If  too  thick,  it  can  be  thinned  down  with  paraffin  or  naphtha. 


CUTTING  TEETH  IN  PINION-SHAFTS  ON 
THE  GEAR  SHAPER 


I IV     II      K      I'AHKIi 

BhaftS  with  pinions  cut  solid  with  them  are  usually  cut 
on  a  milling  machine.  An  attachment  which  was  designed 
and  applied  to  a  gear  sliaper,  is  shown  in  the  accompanying 
illustration.  When  the  sliaper  was  ordered  from  the  manu- 
facturer a  6%-lnch  hole  in  the  spindle  was  specified  to  ac- 
commodate the  device  which  was  later  to  be  applied.  The 
large  cast-iron  bushing  B  was  first  inserted  from  the  top 
and  secured  to  the  spindle  by  means  of  machine  screws, 
which  pass  through  the  flange,  as  shown  at  F.  A  hardened 
steel  bushing  C  fits  into  the  lower  end  of  this  bushing,  and 
holds  the  tool  steel  spring  collet  D.     The  collet  is  designed 


Special  Attachment  for  cutting  Pinions  on  a   Gear  Shaper 

to  be  drawn  back,  or  rather  down,  by  means  of  the  screw  E, 
which  is  operated  by  the  handwheel  H,  so  as  to  chuck  the 
end  of  shaft  A.  The  shaft  is  supported  and  held  in  ax  vertical 
position  by  means  of  the  bushing  G  which  is  carried  in  the 
arm  K  of  the  two-piece  bracket  or  support  J.  This  bracket 
is  bolted  to  the  apron  of  the  machine.  The  two-piece  con- 
struction permits  arm  K  to  be  easily  removed  by  means  of 
the  hand-nut  L.  It  can  readily  be  seen  that  with  this  ar- 
rangement, it  is  possible  for  the  work  to  be  quickly  removed 
when  desired. 

The  ends  of  the  particular  shaft  shown  in  the  illustration 
are  of  different  diameters,  and  consequently  two  sizes  of 
collets  D  and  of  bushings  G  were  required.  It  may  be  well 
to  add  that  the  gears  M  were  cut  with  a  pull  stroke,  while 
a  push  stroke  was  used  for  cutting  gear  N. 


One  of  the  advantages  claimed  for  electric  welding  over 
riveting  in  the  building  of  ships  is  that  it  makes  possible 
the  employment  of  women  in  shipyards.  It  has  been  shown 
at  the  Hog  Island  shipyard  that  women  can  become  efficient 
electric  welders  through  proper  training. 
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Organization  of  a  Carburetor  Plant 

Functions  of  Different  Departments  and  their  Relation  to  the  Product  in  a  Plant  Manufacturing 

Carburetors — First  of  Two  Articles 

BY  FRED  H.   KORFF,  Assistant  Factory  Manager,  Wright-Martin  Aircraft  Corporation,  Long  Island  City,  N.  Y. 


ONE  of  the  most  important  accessories  in  either  an  auto- 
mobile or  an  airplane  motor,  is  the  carburetor.  Its 
design  and  manufacture  is  a  study  in  itself.  This 
article  is  based  on  actual  observations  and  studies  made  by 
the  writer  while  assistant  superintendent  for  one  of  the  large 
carburetor  companies  in  the  Middle  West,  and  it  deals  pri- 
marily with  the  organization  rather  than  with  the  details 
of  manufacturing  practice.  In  the  manufacture  of  any  de- 
vice, however,  processes  must  be  originated  and  developed 
and  the  design  of  the  part  simplified  as  far  as  possible. 

Carburetor  simplicity  consists  of  the  least  number  of  mov- 
ing parts,  and  is  the  essential  feature  that  carburetor  en- 
gineers have  in  mind  at  all  times.  When  a  new  type  of 
carburetor  is  going  through  the  process  of  evolution,  it  is 
first  designed  according  to  theoretical  computations.  Pat- 
terns are  then  made  and  the  castings  machined  to  the  design 
as  shown  on  the  experimental  or  "theoretical"  drawings,  as 
they  are  sometimes  called.  This  development  work  is  always 
done  in  the  experimental  department,  and  is  under  the  direct 
control  and  supervision  of  the  physical  laboratory  engineers. 
While  ideas  are  continually  being  brought  forth  in  a  crude 
form,  they  should  be  tried  out,  and  nothing  is  considered 
impossible  until  it  has  been  tried  out  and  found  wanting. 

Let  us  take  a  new  model  carburetor  which  has  been  devel- 
oped and  constructed  for  a  six-cylinder,  4-inch  bore  by  5- 
inch  stroke  motor,  and  follow  it  through  its  various  stages 
especially  as  they  are  related  to  the  plant  organization.  In 
this  way  we  can  obtain  a  clear  idea  of  the  different  depart- 
ments and  their  relation  to  the  product.  The  carburetor  is 
first  taken  from  the  physical  laboratory,  placed  on  a  six- 
cylinder,  4-  by  5-inch  motor,  and  is  "broken  down"  until 
its  weaknesses  have  been  revealed.  These  weaknesses  may 
show  immediately,  and  then  again  it  may  take  several  weeks 
to  bring  them  forth.  As  weaknesses  develop,  changes  are 
made  and  thorough  tests  are  carried  on  by  the  physical  en- 
gineers. These  tests  consist  not  only  of  placing  the  carburetor 
on  the  motor,  which  is  run  at  maximum  and  minimum 
speeds,  but  also  of  exhaustive  analyses  of  atmospheric  con- 
ditions, various  qualities  of  gasoline,  velocity  of  gasoline 
past  the  feed  nozzle,  air  saturation,  manifold  condensation, 
precipitation  of  the  gasoline  when  "idling,"  friction  that  is 
developed  in  different  passages,  and  many  other  conditions. 

When  the  block  tests  have  been  made,  the  carburetor  is 
placed  in  an  automobile  containing  a  duplicate  of  the  motor 
used  when  making  the  laboratory  tesj.  The  car  is  then 
taken  on  a  cross-country  tour  in  order  that  the  carburetor 
may  receive  a  thorough  road  test,  encountering  as  it  will, 
varying  road,  climatic,  elevation,  grade,  and  atmospheric 
conditions.  Having  withstood  all  of  these,  it  is  ready  to  "be 
given  to  the  production  department  for  a  final  analysis 
relative  to  the  tools,  jigs,  fixtures,  gages,  and  equipment 
necessary  for  its  manufacture. 

Preparatory  and  Production  Activities 

The  initial  step  in  the  manufacture  of  a  carburetor  is  what 
one  might  call  a  "preparatory  schedule."  The  factory  or- 
ganization includes  a  scheduling  department,  an  employment 
department,  a  material  department,  a  purchasing  department, 
a  quality  department,  a  mechanical  department,  a  manufac- 
turing department,  and  a  dispatching  department.  The  ul- 
timate result  which  is  to  be  obtained  is  the  production  of 
a  minimum  quantity  of  carburetors  in  a  given  time.     The 


activities  necessary  are  of  two  classes,  namely,  preparatory 
activities  and  production  activities.     Under  preparatory  a< 
tivities  the  following  should  be  considered: 

1.  Determination  of  the  design  and  of  the  specifications. 

2.  Determination  of  processes  and  condition  of  material 
to  be  purchased,  whether  finished,  semi-finished,  or  both. 

3.  Analysis  of  the  time  required  to  manufacture  accord- 
ing to  the  processes  selected. 

4.  Application  of  the  work  to  specific  equipment. 

5.  Publication  of  bills  of  material  and  processes  and  re- 
sults of  time  study,  or  analysis  of  processes. 

6.  Determination  of  machinery  and  special  equipment. 

7.  Design  of  special  tools  and  equipment. 

8.  Shop  lay-out. 

9.  Negotiating  and  purchasing  material  for  production 
and  construction  of  tools;  producing  and  inspecting  the 
tools. 

The  foregoing  are  really  what  might  be  called  factors 
which  govern  the  preparatory  activities  or  preliminary  tasks 
which  must  be  performed  prior  to  entering  the  field  of  pro- 
duction activities.  Under  production  activities  we  find  the 
following: 

1.  The  release  of  parts  for  fabrication. 

2.  Fabricating  of  the  parts. 

3.  Transferring  and  assembling  all  parts. 

4.  Testing,  packing,  and  shipping. 

It  is  the  duty  of  the  scheduling  division  to  draw  up  the 
plan  of  the  various  tasks  which  must  be  performed,  and  out- 
line in  a  general  way  the  manner  in  which  they  should  be 
performed.     In  detail,  we  find  the  following  tasks: 

1.  The  issuance  of  the  design  and  specifications  of  the 
product  which  are  complete  and  ready  to  be  published. 

2.  The  month  in  which  production  should  begin  and  the 
minimum  production  desired. 

3.  The  month  in  which  there  should  be  a  maximum  pro- 
duction, and  the  maximum  quantity  required. 

4.  Quantity  of  production  desired  between  the  periods  of 
the  starting  time  and  until  the  maximum  point  has  been 
reached. 

When  the  scheduling  department  has  issued  these  publica- 
tions to  the  different  service,  production,  and  manufacturing 
departments  relative  to  the  requirements  covering  a  given 
period,  it  is  the  duty  of  these  departments  to  coordinate 
their  actions  so  that  there  may  be  no  friction,  and  all  will 
function  properly. 

Employment  Department 

It  is  the  duty  of  the  employment  or  service  department 
to  obtain  the  necessary  labor,  both  skilled  and  unskilled, 
and  in  addition,  it  is  their  prerogative,  and  theirs  on! 
discharge  a  man.  When  a  man  has  been  found  wanting,  he 
is  not  discharged  indiscriminately  by  the  foreman,  but  re- 
turned to  the  employment  department  whose  duty  it  is  t<> 
investigate  his  case,  and  see  whether  or  not  he  can  be  placed 
in  some  other  department.  This  is  done  to  decrease  the 
large  amount  of  yearly  labor  turnover.  The  employment 
manager  is  responsible  for  the  promotion  of  social  activities, 
general  betterment  work,  all  complaints  and  transfers  from 
one  department  to  another,  welfare,  sanitation,  and  first  aid, 
and  it  his  duty  to  see  that  these  activities  function  smoothly, 
and  that  the  factory  obtains  the  assistance  from  him  whn'h 
it    should   have   at   all   times.     The  employment   department 
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reoelvea  requests  for  labor  from  the  various  departments, 
imt  it  docs  nol  finally  hire  an  applicant  until  the  foreman 
has  had  an  opportunity  to  interview  him. 

Labor  turnover  is  one  of  the  largest  financial  leaks  thai 
can  OOCUr  in  a  factory,  and  yet  in  the  majority  of  cases  it 
is  accepted  as  a  matter  of  course.  Every  successful  man 
Ufacturer  carries  on  his  books  the  item  of  depreciation  as 
applied  to  machines  and  buildings.  Economists  have  com- 
piled statistics  which  show  that  each  time  an  employe  leaves 
who  has  been  employed  not  less  than  four  months,  the  com- 
pany actually  loses  from  forty  to  one  hundred  dollars,  de- 
pending on  how  valuable  the  employe  is.  This  loss  can  be 
traced  indirectly  to  the  scarcity  of  apprentices.  There  are 
tew  concerns  that  hold  forth  inducements  in  the  way  of  ap- 
prenticeship systems.  In  some  factories,  boys  are  placed  in 
the  various  departments  and  permitted  to  learn  by  them- 
selves without  any  training.  In  order  to  reduce  the  labor 
turnover  of  the  factory  to  a  minimum,  the  following  ap- 
prenticeship system  was  developed: 

A  boy,  upon  entering  the  factory  as  an  apprentice,  is  first 
placed  in  the  shop  school.  In  the  school  there  are  lathes, 
shapers,  milling  machines,  drilling  machines,  and  grinders, 
and  the  instructors  of  the  school  are  expert  mechanics.  The 
pupil  is  first  assigned  to  one  machine  for  a  short  period  of 
time,  and  each  detail  is  thoroughly  explained  to  him,  de- 
scriptive methods,  colored  charts,  photographs,  etc.,  being 
used  to  impress  upon  him  the  range  and  class  of  work  that 
can  be  done  by  the  machine.  At  the  end  of  this  preliminary 
instruction  period  he  is  required  to  take  an  examination, 
the  questions  of  which  pertain  to  the  machine  which  he  has 
been  studying.  Having  successfully  passed  this  examination, 
the  apprentice  then  enters  what  is  known  as  the  "machine 
probation  period."  The  student  is  now  placed  in  one  of  the 
factory  departments  and  assigned  to  a  machine  similar  to 
the  one  that  he  has  been  studying.  The  simplest  work  is 
given  to  him  at  first,  and  as  he  becomes  proficient  the  work 
becomes  more  complicated.  One  entire  day  of  each  week  is 
spent  in  the  shop  school,  the  time  being  spent  in  studying 
the  next  machine  to  which  he  will  be  assigned. 

At  the  end  of  his  first  six  months'  shop  experience,  the 
apprentice  is  required  to  take  two  examinations,  one  relative 
to  the  machine  and  the  work  he  has  come  in  contact  with 
while  running  the  machine,  and  the  other  relative  to  the 
machine  he  has  been  studying  in  the  shop  school.  If  he 
passes  both  of  these  examinations,  he  is  transferred  to  the 
machine  he  has  been  studying  and  repeats  his  first  period 
of  training,  spending  one  day  each  week  in  the  shop  school 
in  preparation  for  his  next  advancement.  From  September 
until  April  of  each  year  the  shop  school  is  kept  open  three 
nights  each  week  and  furnishes  free  instructions  in  mathe- 
matics, mechanical  drawing,  and  machine  design.  When  the 
apprentices  have  finished  their  four  years'  course  they  are 
given  a  bonus  of  one  hundred  dollars  and  assigned  positions 
as  toolmakers  or  die-makers,  receiving  the  standard  rate 
paid  to  the  other  mechanics.  This  system  produces  an  end- 
less chain  of  men  trained  in  the  methods  of  the  factory  and 
firmly  impressed  with  the  ideals  and  standards  of  the  com- 
pany. 

Material  Department 

The  activities  of  the  material  department  consist  in  keep- 
ing records  of  all  rough-  and  semi-finished  stock,  bar  stock, 
castings,  forgings,  etc.  This  department  also  keeps  a  record 
of  all  stock  in  the  various  stock  cribs  throughout  the  plant, 
and  supervises  the  handling  and  storage  of  such  material. 
Its  activities  keep  it  in  close  touch  with  the  bill  of  mate- 
rial at  all  times,  which  is  a  guide  for  the  functioning  of  the 
different  activities.  All  stock  and  material  is  ordered  from 
the  bill  of  material,  and  it  is  the  duty  of  the  material  de- 
partment to  see  that  the  materials  are  properly  received 
and  stored,  orders  being  delivered  to  them  and  distributed 
to  the  various  departments  throughout  the  factory  when  the 
proper  time  arrives. 


In  case  a  condition  should  arise  whereby  the  stock  or 
material  as  called  for  by  standard  specifications  cannot  be 
obtained,  it  is  tin;  duty  of  the  material  department  to  make 
a  request  to  the  engineering  departmenl  relative  to  a  sub- 
stitution. This  substitution  may  cover  a  stork  a  little  larger 
or  smaller  than  the  original  order  called  for,  or  a  slightly 
different  grade  of  metal.  When  such  a  substitution  is  made, 
the  advisability  of  having  it  passed  Is  determined  by  the 
laboratory  and  the  quality  department.  If  the  material  can 
be  used,  the  material  department  is  notified,  and  then  takes 
the  necessary  steps  to  see  that  the  material  is  placed  in  the 
factory.  It  is  necessary  for  the  material  department  to  keep 
in  close  touch  with  the  purchasing  department  at  all  times, 
inasmuch  as  the  material  department  is  not  a  purchasing 
department  but  only  orders,  records,  and  receives  material. 

Purchasing1  Department 

The  purchasing  department  receives  requests  for  all  ma- 
terial purchases  from  the  order  division  of  the  material  de- 
partment, and  it  is  the  duty  of  the  former  to  locate  the  ma- 
terial required,  and  obtain  it  at  the  lowest  price,  in  conjunc- 
tion with  early  dates  of  delivery.  In  order  to  keep  the  ma- 
terial coming  in  at  an  even  flow,  it  is  necessary  to  maintain 
a  constant  follow-up  of  the  ordering,  negotiations  to  pur- 
chase, purchasing,  and  final  receipt  of  the  material  to  the 
factory.  The  purchasing  department  is  in  a  sense  a  general 
clearing  house  for  all  the  various  departments  throughout 
the  plant,  as  it  receives  requisitions  from  all  departments 
calling  for  the  different  kinds  of  material  which  is  con- 
stantly being  used. 

Quality  Department 

This  department  is  called  the  quality  department  for  the 
reason  that  it  is  its  duty  to  see  that  the  quality  of  the  pro- 
duct is  upheld  at  all  times  by  means  of  either  a  chemical 
or  a  physical  laboratory  and  gage  inspection.  Its  activities 
can  be  divided  into  two  classes,  namely:  qualitative  and 
quantitative  inspection.  Under  qualitative  inspection,  it  is 
necessary  to  hold  all  parts  that  are  made  either  in  the  fac- 
tory or  by  outside  concerns  to  the  specifications  called  for 
by  the  bill  of  material,  and  when  any  parts  have  been  or- 
dered from  outside  concerns,  it  is  the  duty  of  the  quality 
department  to  see  that  inspectors  are  maintained  at  the  out- 
side plant  in  order  that  a  100  per  cent  inspection  may  be 
had  at  all  times.  Under  the  quantitative  inspection,  the 
quality  department  determines  whether  the  parts  shall  be 
accepted,  rejected,  or  held  for  correction.  If  the  part  in 
question  meets  with  the  specification  as  called  for  by  the 
design,  and  is  within  the  limits  of  tolerance  shown,  it  is 
accepted.  If  a  part  is  held  for  correction,  and  the  inspection 
department,  either  through  the  floor  inspectors  or  the  crib 
inspectors,  is  in  doubt  relative  to  the  status  of  its  accuracy 
or  inaccuracy,  it  is  tagged  with  a  "held  for  correction"  tag, 
and  delivered  to  the  salvage  department.  If  a  part  is  re- 
jected, it  means  that  it  does  not  conform  to  the  specification 
as  outlined  by  the  engineering  department;  it  is  then  dis- 
carded and  disposed  of  as  scrap. 

Chemical  Department 

The  metallurgical  control  of  all  material  is  under  the 
quality  department,  and  therefore  a  chemical  laboratory  is 
maintained  and  equipped  with  all  the  necessary  appliances 
for  making  qualitative  and  quantitative  analyses  of  the 
various  metals  which  enter  into  the  construction  of  the  pro- 
duct, which  in  this  particular  case  is  a  carburetor.  The 
metals  are  copper,  lead,  tin,  and  zinc;  and  are  generally 
mixed  in  the  following  proportions:  copper,  85  per  cent; 
lead,  5  per  cent;  tin,  5  per  cent;  and  zinc,  5  per  cent. 

Larger  percentages  of  lead  and  tin  are  sometimes  used, 
but  experience  has  proved  those  given  to  be  the  best,  as  they 
give  an  even  flow  when  casting,  and  yet,  the  metal  is  tena- 
cious and  easily  machined.  The  red  brass  for  the  body  cast- 
ing  is  received   in  ingots,   of  which   there  are   fifty  pieces 
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weighing  twenty  pounds  a  piece  to  the  lot.  Upon  receipt 
of  these  ingots,  the  chemical  laboratory  selects  at  random 
ten  bars  in  each  lot  and  thoroughly  analyzes  them.  The 
ingredients  found  must  be  in  the  percentages  stated,  and 
if  they  are  not,  the  entire  lot  is  condemned.  The  yellow 
brass  used  for  screws,  nuts,  etc.,  does  not  contain  such  a 
high  percentage  of  copper,  yet  before  it  can  be  accepted  it 
must  pass  through  the  same  rigid  inspection  as  that  which 
the  red  brass  ingots  receive.  One  might  assume  that  the 
entire  duties  of  the  chemical  laboratory  engineers  consisted 
in  making  metal  analyses.  Such  is  far  from  being  the  case, 
however,  as  among  a  few  of  their  many  duties  they  perform 
such  operations  as  "cracking"  gasoline,  analyzing  cutting 
compounds,  investigation  of  foundry  difficulties,  etc. 

Physical  Laboratory 

The  physical  laboratory  is  equipped  with  testing  instru- 
ments of  all  kinds,  such  as  recording  dynamometers,  pressure 
and  vacuum  gages,  etc.  These  are  held  by  brackets  to  the 
movable  engine  base  in  order  that  instantaneous  readings 
may  be  taken  by  the  engineers.  A  dynamometer  of  200  brake 
horsepower  is  mounted  on  a  turntable  base  which  enables  it 
to  be  swung  in  a  circle.  The  engines  to  which  it  is  to  be 
connected  are  mounted  around  the  circumference  of  this 
circle,  the  center  line  of  the  engine  being  in  line  with  the 
center  of  the  turntable.  In  order  to  eliminate  all  stresses 
and  strains,  flexible  couplings  are  placed  between  the  dyna- 
mometer and  engine  shaft.  This  dynamometer  is  so  wired 
that  it  also  acts  as  a  starting  member,  the  power  being  con- 
trolled by  a  large  switch  commonly  known  as  a  "door  knob" 
switch.  This  switch  is  mounted  on  the  turntable  and  so  ar- 
ranged that  it  does  not  matter  to  which  position  the  turn- 
table may  be  moved,  as  the  relative  position  of  the  switch 
and  the  dynamometer  will  always  remain  the  same.  This 
is  an  extremely  convenient  arrangement,  and  greatly  assists 
the  engineer  who  is  making  the  test,  as  he  always  has  the 
controls  under  his  hand  and  in  the  same  place.  The  power 
generated  by  the  dynamometer  is  taken  up  by  a  series  of 
large  resistance  coils.  This  may  seem  to  be  a  waste  of  cur- 
rent, but  the  intermittent  running  of  the  dynamometer  would 
not  permit  of  any  other  arrangement  which  might  prove 
more  economical. 

In  order  that  climatic  and  altitude  conditions  may  be  ob- 
tained when  testing  a  carburetor,  a  large  wooden  box  with 
glass  sides  is  used,  which  is  absolutely  air-tight.  A  certain 
amount  of  air  is  removed,  in  order  to  obtain  as  nearly  as 
possible  climatic  conditions  at  high  altitudes,  such  as  are 
encountered  when  in  an  airplane  or  a  mountainous  country. 
The  airplane  or  automobile  carburetors  which  are  to  be  used 
at  such  altitudes,  are  thoroughly  tried  out  and  tested  in  this 
large  vacuum  box.  This  physical  test  brings  the  carburetor 
very  close  to  the  actual  test  which  will  be  obtained  when  it 
has  been  placed  either  in  an  airplane  or  automobile  and 
taken  out  for  actual  demonstration. 

Factory  Inspection 

Throughout  the  factory  there  are  inspectors  distributed  in 
the  proportion  of  one  inspector  to  every  eight  men.  It  is 
their  duty  to  act  in  the  capacity  of  patroling  supervisors, 
going  from  one  machine  or  operation  to  another.  The  method 
is  as  follows:  When  the  first  piece  has  been  made,  it  is 
shown  to  the  inspector  for  his  approval.  If  it  comes  within 
the  limits  specified,  and  meets  the  requirements,  he  stamps 
the  piece  with  a  small  punch  which  leaves  some  mark  such 
as  a  star  or  letter.  This  is  to  signify  that  the  part  is  cor- 
rect. Leaving  this  operation,  the  inspector  goes  to  the  next, 
etc.,  until  he  has  reached  the  starting  point,  when  he  then 
inspects  the  next  piece  which  has  been  made.  This  enables 
the  inspector  on  the  floor  to  inspect  approximately  every 
third  piece  that  is  made,  and  reduces  the  factor  of  error 
to  a  minimum. 

As  the  parts  reach  the  final  operation  in  the  department, 
prior  to  being  transferred  to  the  next  department,  they  pass 


through  a  crib  which  is  known  as  the  inspection  crib.  At 
this  point  they  receive  a  detailed  inspection,  covering  every 
operation  which  has  Just  been  performed,  and  if  the  in- 
spectors in  the  crib  are  in  doubt  relative  to  certain  specifi- 
cations, limits,  or  size,  they  identify  the  part  in  question 
by  means  of  a  "held  for  correction"  tag,  and  send  the  piece 
to  the  salvage  department  for  approval  or  condemnation. 
The  salvage  department  on  receipt  of  these  pieces,  checks 
them  thoroughly  and  determines  if  the  part  can  be  put 
through  the  various  operations  which  are  yet  to  be  done, 
without  destroying  its  limits  of  accuracy  or  affecting  any  of 
the  other  parts  which  enter  into  the  major  assembly  of  which 
it  is  a  part.  If  this  procedure  can  be  followed,  these  in- 
spectors so  identify  the  piece,  specifying  what  changes  may 
be  necessary,  and  send  it  to  the  corrective  department  which 
performs  the  necessary  corrective  operations,  at  which  time 
it  is  ready  to  continue  through  the  subsequent  departments, 
and  ultimately,  if  it  is  not  rejected,  reach  the  finished  stock 
crib. 

Manufacturing  of  today  has  caused  inspection  methods  to 
be  developed  to  an  advanced  stage  in  order  to  maintain  the 
quality  of  work  which  present  business  not  only  asks  for  but 
demands.  The  necessary  accuracy  of  manufactured  parts  is 
obtained  by  a  measurement  factor  or  limit  of  error.  If  a 
steel  scale  is  used  for  measuring,  this  factor  is  reduced  to 
one-hundredth  part  of  an  inch;  if  a  micrometer,  to  one- 
thousandth  inch  or  possibly  to  one-ten-thousandth  inch,  and 
so  on  until  a  measuring  machine  is  reached  where  the  limit 
of  error  will  be  near  one-hundred-thousandth  part  of  an  inch. 
This  limit  of  error  factor  is  vitally  important  in  producing 
carburetors,  especially  if  duplicate  parts  are  to  be  main- 
tained. 

In  order  that  the  parts  of  the  carburetor  may  be  inter- 
changeable, it  is  necessary  to  establish  limits  and  tolerances. 
These  limits  cannot  be  derived  by  snap  judgment  for  the 
operations  must  be  analyzed  and  the  methods  of  tooling  and 
machining  investigated  in  order  to  determine  what  will  con- 
stitute fair,  yet  at  the  same  time,  correct  working  limits 
for  the  piece  at  hand.  Often  through  the  application  of  in- 
correct or  hastily  determined  limits,  quantities  of  work  have 
been  spoiled,  operators  discouraged,  and  a  general  feeling 
of  distrust  created  toward  all  limits  or  tolerances.  Gaging, 
like  many  other  things,  can  be  carried  too  far,  and  while 
close  accuracy  is  always,  greatly  desired,  too  great  a  degree 
of  accuracy  may  be  the  foundation  for  trouble  and  incident- 
ally a  large  overhead  expense,  causing  scrap  due  to  an  un- 
necessarily rigid  inspection.  Parts  which  might  have  an 
allowance  of  0.003  inch  are  held  to  0.001  inch.  This  makes 
a  great  difference  to  the  operator  and  will  result  in  decreased 
production.  Too  little  thought  is  often  given  to  the  question 
of  gaging  and  the  limits  involved,  and  if  more  time  is  spent 
on  this  before  the  parts  are  manufactured,  a  great  number 
of  difficulties,  in  addition  to  spoiled  work,  will  be  eliminated. 

Two  gages  of  the  same  nominal  size  made  by  the  same 
man  for  the  same  operation  will  not  be  identical,  and  this 
discrepancy  in  size — however  small — is  the  starting  point 
of  the  questions  and  often  heated  discussions  which  arise 
in  the  factory  in  regard  to  the  relative  correctness  of  the 
gages.  After  being  used  a  short  time,  gages  begin  to  wear. 
but  this  wear  is  never  the  same  in  any  two  gages,  owing  to 
the  hardness  and  finish  of  the  steel  and  to  the  fact  that  no 
two  men  use  the  same  gage  in  the  same  manner.  Operators 
and  inspectors  should  exercise  the  greatest  care  when  hand- 
ling gages  and  should  be  extremely  careful  how  they  apply 
them  to  the  work.  A  gage  should  never  be  forced,  tor  it 
requires  but  a  small  amount  of  pressure  to  spring  or  distort 
it.  and  then  it  is  valueless  as  an  instrument  of  measure 
until  it  has  been  corrected  by  a  gage-maker.  Gages  are  often 
dropped  on  the  floor  or  machine  and  instead  of  being  checked 
immediately,  their  use  is  continued. 

The  quality  department  is  provided  with  a  set  of  master 
gages,  there  being  one  master  for  each  gage  in  use  in  the 
factory.     These  gages  are  kept  in  a  vault,  and  under  no  cir- 
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oumstanoes  are  they  used  to  gage  the  product,  but  are  em- 
ployed  only   as  a  measuring   standard   or   means  Of  Checking 

the  other  gages.    These  master  gages  are  checks  against  dis- 

•  nicies  in  both  the  men  and  the  measuring  machines. 
When  new  sets  of  gages  are  ma nufaet ured  and  the  final 
iiieasurenuMits  taken,  they  are  graded  according  to  the  sizes 
obtained  as  follows:  The  gage  measuring  the  closest  to  the 
desired  size  is  set  aside  as  the  master  gage,  The  one  with 
the  next  highest  grading  as  the  gage  for  the  final  inspectors, 
the  next  for  the  shop  inspectors,  and  the  last  or  lowest  on 
the  graded  list,  for  the  operators.  By  having  the  proper 
standards  of  tolerance,  the  gages  can  be  graded  accordingly, 
and  discarded,  repaired,  or  placed  in  the  next  grade  as  the 
case  may  be. 

The  next  article  on  this  subject  will  describe  the  functions 
of  the  mechanical  and  dispatching  departments  and  the 
systems  employed   in   conducting  their  work. 


A  SOUTH  AMERICAN  PLEA  FOR  THE 
METRIC  SYSTEM 

BY   L.   C.   BERRINI1 

From  time  to  time  the  writer  has  seen  articles  published 
in  Machinery  concerning  the  disadvantages  of  the  metric 
system  and  discussions  relating  to  whether  the  system  ought 
or  ought  not  to  be  adopted  in  the  United  States.  Having 
studied  engineering  at  Cornell  University,  Ithaca,  N.  Y.,  the 
writer  is  fully  conversant  with  the  English  system  as  used 
in  the  United  States,  but  carrying  on  his  work  in  Brazil  he 
has  also  a  complete  experience  in  the  metric  system  adopted 
in  the  latter  country.  He  is  therefore  in  a  position  to  judge 
of  the  advantages  and  disadvantages  of  the  two  systems. 

Several  months  ago  a  letter  was  published  in  Machinery 
in  which,  among  other  things,  it  was  said  that,  in  using 
the  metric  system,  one  could  not  make  drawings  to  half, 
quarter,  and  other  scales  as  easily  as  in  the  English  system. 
This  the  writer  claims  to  be  erroneous,  because  it  is  possible, 
with  the  metric  system,  to  make  drawings  to  any  scale  with 
less  trouble  than  with  the  English  system.  In  fact,  when 
using  the  English  system  one  is  limited  in  the  choice  of 
scale  by  the  cumbersome  relations  between  inches,  feet,  and 
yards.  The  chief  advantage  of  the  metric  system  lies  in  the 
fact  that  it  is  a  decimal  system  in  accordance  with  the 
decimal  notation  of  numbers.  Another  advantage  lies  in  the 
simple  relation  between  weights  and  linear  measures. 

The  writer  understands  fully  the  great  expense  and  end- 
less trouble  that  would  follow  a  change  from  the  English  to 
the  metric  system,  and  believes  that  this  reason  alone  is 
sufficient  to  postpone  the  change  as  long  as  possible,  but  he 
feels  sure  that  in  the  course  of  time  the  United  States,  as 
well  as  the  British  Empire,  will  be  obliged  to  adopt  the 
metric  system.  Let  it  always  be  remembered  that  if  the 
United  States  or  the  British  Empire  expects  to  obtain  a  large 
share  of  the  world's  trade,  it  must  serve  its  customers  ac- 
cording to  the  customers'  ideas  and  traditions,  and  not  try 
to  impose  upon  them  its  own  ideas  or  ways.  It  is  an  un- 
deniable fact  that  the  British  trade  before  the  war  was 
slowly  but  surely  undermined  by  the  Germans,  and  the  chief 
reason  for  this  was  that  the  Germans  always  tried  to  serve 
their  customers  according  to  the  customers'  own  ideas  and 
traditions  and  never  tried  to  impose  upon  them  their  own 
ideas.  In  making  these  statements,  the  writer's  only  object 
is  to  aid  in  a  proper  understanding  of  the  attitude  of*  the 
South  American  engineer  toward  the  continuation  of  the 
use  of  the  English  system  in  trading  with  South  America. 

An  Argentine-American  Chamber  of  Commerce  has  been 
formed  in  New  York  City,  under  the  auspices  of  the  Chamber 
of  Commerce  of  Buenos  Aires,  for  the  purpose  of  fostering 
trade  relations  between  the  two  countries.  The  membership 
will  include  citizens  of  both  countries. 


1Address:    Sorocabana    Railway    Co.,    Monte    Serrate,    Estado    de    S.    Paulo, 
Brazil,   South  America. 


WHEELED  FARM  TRACTORS 
The  following  conclusions,  derived  as  a  result  of  a  series 
of  laboratory  tests  on  full-sized  tractor  wheels,  were  pres- 
ented  in  a  paper  bj  Ed-ward  R.  Hewitt  at  the  annual  meeting 

of  the  Automotive  Engineer  'I  he  tests  check  very  well 
with  the  work  required  of  tractors  in  the  open,  and  were 
performed  by  Mr.  Hewitt  with  the  object  of  determining 
certain  requirements  and  points  of  efficiency.  It  was  con- 
cluded that  the  maximum  draw-bar  pull  is  a  definite  func- 
tion of  the  weight  per  inch  of  wheel  width.  In  the  tests, 
weights  varying  from  10  to  200  pounds  per  inch  of  width 
were  used,  and  for  this  range  the  ratio  of  maximum  possible 
draw-bar  pull  to  total  weight  on  the  wheel  was  constant,  no 
matter  whether  the  ground  were  wet  or  dry.  On  sandy 
ground  the  draw-bar  pull  available  with  a  smooth  metal 
wheel  was  found  to  be  30  per  cent  of  the  weight  on  the 
wheel,  and  on  damp  sandy  ground  the  maximum  pull  was 
greater,  being  about  43  per  cent,  or  possibly  under  certain 
conditions,  slightly  more.  The  tests  also  showed  that  cleats 
increase  the  maximum  draw-bar  pull  only  in  so  far  as  the 
soil  resists  shearing;  that  is,  the  cleat  carries  a  section  of 
the  top  soil  and  slides  it  against  the  soil  below  the  edge  of 
the  cleat.  Experiments  indicated  that  this  was  practically 
independent  of  the  depth  of  the  cleat,  depending  solely  on 
the  shearing  strength  of  the  soil  at  the  depth  of  the  cleat 
edge.  In  some  cases,  the  shallower  cleat  pulled  more  than 
the  deeper  cleat,  because  the  roots  in  the  sod  were  not  cut 
off  and  advantage  was  taken  of  their  shearing  strength. 

In  some  cases  subsoil  may  be  more  tenacious  than  the  top- 
soil,  but  this  is  unusual.  It  might  be  supposed  that  when 
the  top  is  sheared  from  the  subsoil,  the  soil  at'  the  back  of 
the  wheel  would  support  it  to  a  greater  extent  if  the  section 
were  deep  than  if  it  were  shallow.  This  does  not  appear  to 
be  true,  however,  because  of  the  lifting  action  of  the  back  of 
the  wheel,  which  tends  to  eliminate  the  support.  This  is 
particularly  noticeable  on  hills,  when  the  wheel  is  under 
severe  stress.  It  was  found  that  a  cleat  inclined  forward 
at  an  angle  improved  this  condition  somewhat.  In  going  up 
hill,  the  cleat  enters  the  soil  almost  horizontally,  acting  like 
a  step  and  tending  to  lift  the  weight  of  the  wheel.  On  leav- 
ing, the  cleat  stands  almost  vertical,  and  causes  less  friction 
and  loss  of  power.  An  inclination  of  about  30  degrees  was 
found  to  be  the  most  efficient  on  a  6-foot  diameter  wheel. 
This  arrangement  tends  to  self-clean  the  wheels  by  means 
of  a  slipping  action.  The  shearing  strength  of  the  soils 
upon  which  the  tests  were  conducted  showed  a  variation  of 
from  5  pounds  per  inch  of  wheel  width  in  dry  sand  to  75 
pounds  in  loam  or  sod. 

From  these  results  it  is  evident  that  weight  is  the  only 
means  of  obtaining  a  tractive  effort  of  40  per  cent  of  the 
weight  of  the  machine  under  bad  conditions  in  dry  ground 
or  sand,  as  cleats  will  be  of  little  use.  Two  36-inch  wide 
cleated  wheels,  that  is,  having  a  total  contact  width  of  72 
inches,  would  give  an  added  pull  of  only  360  pounds  on  loose 
ground.  Weight  is,  therefore,  practically  the  sole  reliance 
for  traction  in  sand  or  very  loose  ground.  In  sod  or  damp 
ground,  a  total  wheel  contact  width  of  72  inches  would  or- 
1  dinarily  give  4000  or  5000  pounds  pull  from  the  cleats  alone, 
so  that  a  light  machine  with  only  sufficient  weight  to  hold 
the  cleats  down  would  give  good  results  on  this  sort  of  soil. 

If  a  tractor  has  too  great  weight  per  inch  of  width  of 
wheel  and  gets  on  soft  ground,  as  it  must  do  in  harrowing, 
etc.,  the  power  consumed  in  rolling  friction  becomes  a  large 
percentage  of  the  total  power  developed,  and  the  draw-bar 
pull  is  proportionately  decreased.  There  is  every  advantage 
in  increasing  the  surface  and  reducing  the  weight.  Tractors 
with  a  weight  of  over  200  pounds  per  inch  of  width  of  wheels 
that  are  as  large  as  6  feet  in  diameter  become  very  inefficient 
on  soft  ground.  It  is  here  that  the  caterpillar  tractor  shows 
to  best  advantage,  and  if  it  were  not  for  its  complication 
and  high  maintenance  cost,  it  might  prove  somewhat  better 
than  the  wheel  for  many  purposes;  but  when  properly  propor- 
tioned, the  wheeled  machine  will  give  a  high  efficiency. 
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Fig;.   1.     General  View  in  Main  Building  of  Plant  of  Parker  Rustproof   Co.   of  America 

Parker  Rustproofing  Process 

A  Method  that  is  Applicable  to  Machined  Surfaces  and  does  not  Change  their  Sha*pe  or  Size 

BY  EDWARD  K.  HAMMOND 


FOR  use  in  applying  a  rustproof  protective  coating  to  all 
classes  of  iron  and  steel  products,  the  Parker  Rustproof 
Co.  of  America,  15  Conant  Ave.,  Detroit,  Mich.,  builds 
the  necessary  apparatus,  and  licenses  manufacturers  to  op- 
erate it  in  their  own  plants  on  a  royalty  basis.  The  process 
was  developed  from  the  Coslett  process  which  has  been  used 
in  England  and  on  the  continent  of  Europe  for  the  past  six- 
teen years.  All  American  rights  and  patents  were  purchased 
by  the  Parker  Rustproofing  Co.  of  America,  and  the  use  of 
the  process  in  the  United  States  was  started  on  a  commer- 
cial basis  in  1915.  Among  the  more  important  results  ob- 
tained by  the  use  of  this  method,  the  following  may  be  men- 
tioned. The  Parker  process  differs  from  all  of  those  methods, 
of  rustproofing  where  a  protective  coating  of  paint,  enamel, 
or  some  similar  material  is  spread  over  the  surface  of  the 
metal.  Instead  of  covering  the  surface  of  the  work  in  this 
way,  the  Parker  process  applies  a  chemical  treatment  which 
changes  the  composition  of  the  metal  to  a  depth  of  from 
O.'OOI  to  0.003  inch,  making  it  proof  against  the  corrosive 
action  of  air  or  moisture. 

Another  important  feature  of  this  method  is  that  the  size 
or  contour  of  the  work  is  not  changed  in  any  way  by  the 
rustproofing  process,  and  so  it  is  perfectly  feasible  to  em- 
ploy this  method  for  protecting  machined  surfaces  from  rust- 
ing, including  such  parts  as  threads  and  nuts  which  must 
subsequently  be  assembled  together.  No  allowance  need  be 
made  for  change  of  dimensions  by  the  process,  as  this  is 
practically  a  negligible  factor,  the  variation  being  less  than 
0.0003  inch.  For  this  reason,  it  is  a  method  of  rustproofing 
that  is  especially  adapted  for  protecting  the  finished  surfaces 
of  machined  parts.     The  process  is  conducted  at  a  tempera- 


ture of  not  over  212  degrees  F.,  and  it  does  not  affect  the 
temper,  elasticity,  or  tensile  strength  of  steel,  and  so  it  may 
be  used  for  applying  a  rustproof  coating  to  metal  cutting 
tools;  neither  does  it  alter  the  magnetic  properties  of  the 
work,  although  it  does  exert  a  slight  insulating  action 
against  the  flow  of  an  electric  current.  Welding,  brazing, 
soldering,  or  other  operations  requiring  the  application  of 
heat  to  the  work,  may  be  performed  after  the  work  has  been 
through  the  Parker  process,  but  such  a  practice  is  not  to 
be  recommended,  because  the  rustproof  coating  deteriorates 
under  the  influence  of  high  temperature.  It  is  very  im- 
portant to  note  that  the  rustproof  coating  applied  by  this 
process  is  permanently  fixed  to  the  surface  of  the  work  and 
will  stand  very  rough  treatment  without  damage.  For  in- 
stance, rustproofed  test  bars  can  be  pulled  in  a  tensile 
strength  testing  machine  without  causing  the  protective  coat- 
ing to  flake  off  at  the  point  where  the  neck  is  formed.  The 
metal  will  also  stand  a  considerable  amount  of  bending  with- 
out damage,  although  there  is  a  tendency  for  the  chemically 
treated  surface  coating  to  deteriorate  considerably  if  the 
work  is  formed  or  drawn  under  a  power  press.  Consequently, 
it  is  recommended  that  wherever  practicable  the  rustproof- 
ing process  be  performed  after  all  other  manufacturing  op- 
erations have  been  completed. 

Possibility  of  Substituting  Iron  or  Steel  for  More 
Expensive  Metals 

This  rustproofing  process  is  conducted  at  a  temperature 
not  exceeding  212  degrees  F.,  and  so  there  is  no  danger  of 
distorting  the  work,  which  is  a  feature  that  makes  it  pos- 
sible to  rustproof  the  parts  of  many  delicate  instruments 
which  could  not  be  treated  successfully  if  it  were  necessary 


852 


MACHINERY 


May,  1919 


to  employ  a  high  temperature.  The  possibility  61  perma 
oentlj  rustprooflng  Iron  or  steel  has  also  made  11  possible 
to  use  one  of  these  Inexpensive  metals  In  place  of  a  more 
costly  materia]  such  as  brass,  aluminum,  etc.  The  Parker 
rustprooflng  process  is  said  to  make  a  perfecl  foundation  for 

the    application    of    paint    or    enamel,    and    affords    a    bonding 

coat  which  is  made  part  of  the  metal  by  a  chemical  reaction. 
Nearly  everyone  is  familiar  with  the  waj    In   winch  poorly 

applied  paint  or  enamel  tends  to  Hake  off  in  large  pieces. 
This  is  usually  due  to  the  fact  that  the  enamel  lias  been 
chipped  at  different  points,  thus  exposing  very  small  surfaces 
of  the  iron,  and  that  rust  has  started  at  these  points  which 
slowly  eats  its  way  beneath  the  enamel  witli  the  result  which 
has  just    been   mentioned. 

Method  of  Applying  the  Parker  Rustproofing-  Process 
The   Parker  rustproofing  process  is  performed  by  dipping 


After  the  work  has  been  cleaned,  it  Is  put  into  the  process 

iiiK  tank  which  contains  a  solution  ol  acid  ferrous  phosphalc 
and  acid  lerrie  phosphate  of  a  Strength  thai  experience  has 
found    most    suitable.      This    chemical    mixture    is    Shipped    tC 

the  user  iii  concentrated  form  ami  is  diluted  according  to 

instructions  given  him  for  handling  the  particular  kind  of 
work  on  which  the  process  is  to  be  employed.  The  solution 
in  the  tank  is  maintained  just  below  the  boiling  point, 
namely,  1212  degrees  P.,  by  means  of  coiled  pipes  through 
which  live  steam  is  passed.  After  the  work  has  been  in  the 
rustproofing  solution  for  a  short  time,  bubbles  of  gas  begin 
to  rise  from  it  and  this  affords  an  index  of  the  length  of 
time  the  work  should  be  left  in  the  tank,  because  so  long  as 
these  bubbles  continue  to  come  to  the  surface  of  the  solution 
it  shows  that  the  process  is  incomplete.  When  no  more  bub- 
bles rise,  it  is  because  the  solution  has  exerted  its  maximum 
effect  upon  the  work,  and  this  shows  that  the  process  has 


Fig.   2.     Battery  of  Pangborn    Sand-blasting  Machines   used   for  cleaning   Work  preparatory  to   applying  the  Rustproof  Protective  Coating 


the  work  into  a  tank  which  contains  a  chemical  solution 
that  changes  the  surface  of  the  metal  in  the  manner  pre- 
viously described.  This  rustproofing  process  is  accomplished 
by  means  of  a  chemical" reaction  which  takes  place  on  the 
surface  of  the  iron,  and  in  order  to  get  uniform  results 
it  is  necessary  to  first  have  the  metal  perfectly  clean.  As 
a  result,  various  means  are  employed  for  this  purpose,  the 
method  adopted  for  each  case  depending  upon  the  nature  of 
the  work.  For  instance,  heavy  castings  are  sand-blasted  to 
remove  scale  and  silica  deposits.  Forgings  with  a  heavy 
oxide  deposit  are  usually  subjected  to  a  pickling  operation 
in  a  tank  containing  a  5  per  cent  solution  of  sulphuric  acid. 
This  acid  cuts  off  the  scale  and  other  foreign  matter  and 
leaves  the  surfaces  of  the  iron  exposed  for  the  rustproofing 
process.  Stampings  or  punchings  made  from  cold-  or  hot- 
rolled  sheet  may  be  cleaned  by  the  pickle  or  sand  blast  as 
desired.  The  third  method  of  treatment,  which  is  used  in 
the  case  of  power  press  or  automatic  screw  machine  pro- 
ducts, and  other  parts  from  which  grease  must  be  removed, 
are  cleaned  in  a  solution  of  caustic  soda  or  other  alkali. 


been  completed.  The  effect  of  the  chemical  reaction  is  to 
cover  the  surface  of  the  metal  with  a  very  thin  coat^of  basic 
iron  phosphate,  which  is  of  such  a  chemical  composition 
that  it  is  immune  to  either  oxidation  or  corrosion  under 
ordinary  conditions  of  exposure.  It  keeps  the  air  and  mois- 
ture away  from  the  iron,  and  prevents  their  exerting  a  cor- 
rosive action.  The  process  differs  fundamentally  from  paint- 
ing, enameling,  galvanizing,  or  electroplating  in  that  th*e 
rustproof  coating  penetrates  a  very  slight  distance  into  the 
metal  and  is  chemically  bonded  to  the  iron,  instead  of  merely 
being  spread  over  the  surface.  The  length  of  time  required 
to  accomplish  this  result  is  usually  from  one  and  one-half 
to  two  hours.  Experience  has  shown  that  iron  with  a  low 
percentage  of  carbon  takes  a  longer  time  to  process  than 
such  a  material  as  casehardened  steel  on  which  the  process 
works  rapidly.  The  pieces  are  then  removed  from  the  tank, 
and  it  is  important  to  note  that  no  drying  is  necessary  be- 
cause they  retain  sufficient  heat  to  evaporate  all  of  the  water 
which  adheres  at  the  time  the  work  is  removed  from  the 
solution. 
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Methods  of  Applying  a  Final  Finish  to  the  Work 
As  the  pieces  come  from  the  processing  tank  they  are  light 
gray  in  color,  this  appearance  being  due  to  the  fact  that  the 
surface  is  of  a  very  fine  crystalline  formation  which  dif- 
fuses the  light  in  a  way  to  conceal  the  true  appearance  of 
the  iron  phosphate  which  has  been  formed  on  the  surface 
of  the  work,  and  also  owing  to  the  small  spaces  filled  with 
air  which  are  present  all  over  the  surface  of  the  work. 
Various  methods  of  final  finishing  may  be  employed,  but 
one  which  gives  very  satisfactory  results  is  to  dip  the  work 
into  a  neutral  mineral  oil  which  displaces  the  air  from  be- 
tween the  crystals  and  affords  a  uniform  reflecting  surface 
all  over  the  work.  As  a  result,  the  apparent  color  changes 
from  a  light  gray  or  a  grayish  green  to  a  deep  black.  The 
work  may  be  left  with  a  dead  black  finish,  or  a  high  polish 
may  be  produced  by  buffing.     In  addition,  the  rustproof  sur- 


proof,  and  so  there  will  be  no  trouble  from  rust  eating  its 
way  in  beneath  the  enamel  and  causing  further  damage.  In 
this  connection,  it  is  important  to  note  that  if  paint,  enamel, 
or  a  similar  finish  is  to  be  used,  the  work  is  not  dipped  in 
oil  after  being  removed  from  the  processing  tank,  as  in  the 
case  where  the  natural  black  finish  is  required. 

Chemicals  Used  for  the  Rustproofing  Process 

Chemicals  that  are  used  in  preparing  the  rustproofing 
solution  are  shipped  to  the  user  in  concentrated  form,  and 
they  consist  of  a  mixture  of  acid  ferrous  phosphate  and  acid 
ferric  phosphate  in  the  ratio  of  one  part  of  the  ferric  iron 
to  three  parts  of  the  ferrous  iron.  Additional  oxygen  is 
necessary  to  maintain  the  ferric  iron  content  of  the  process- 
ing bath,  and  this  is  supplied  by  adding  a  chemical  reagent 
known  as  solite.     The  processing  bath  is  prepared  by  dilut- 


Fig.  3.     Close  View  of  the   Processing  Tanks  in  which 

face  of  the  work  may  be  utilized  as  a  foundation  for  the 
application  of  lacquer,  paint,  or  enamel  of  any  desired  color. 

Application  of  Parker  Process  as  a  Foundation  for  Paint 
or  Enamel 
When  paint  or  enamel  is  applied  to  iron  and  steel  products 
in  the  usual  way,  there  is  danger  of  failure  to  obtain  a  per- 
fect bond,  and  this  is  particularly  true  in  cases  where  a 
slight  amount  of  rust  has  developed  on  the  metal  before  the 
paint  or  enamel  is  applied.  Under  such  conditions,  vibra- 
tion or  any  form  of  shock  is  likely  to  cause  the  paint  to  flake 
off,  but  the  application  of  a  preliminary  rustproofing  treat- 
ment by  the  process  effectually  prevents  trouble  of  this  kind. 
Paint  or  enamel  will  flow  uniformly  and  cling  tenaciously 
to  a  surface  prepared  in  this  way,  and  it  is  stated  that  the 
applicatifn  of  a  filler  coat  is  unnecessary.  Where  so  de- 
sired, two  coats  of  gloss  enamel  may  be  applied  on  a  surface 
prepared  by  rustproofing  and  produce  a  very  good  appear- 
ance. In  this  connection,  it  is  stated  that  the  surface  pre- 
pared in  this  way  will  not  only  stand  more  rough  service 
without  damaging  the  enamel,  but  that  in  case  the  enamel 
is  scraped  off  the  metal,   the  exposed   surface   is  still   rust- 


the  Work  is  immersed  to  apply  the  Rustproof  Coating 

ing  the  concentrated  solution  with  water.  Owing  to  the 
chemical  reaction  that  takes  place  between  the  chemicals  in 
the  processing  bath  and  the  work  to  be  rustproofed,  the  bath 
loses  acidity  and  this  must  be  restored  through  the  addition 
of  a  suitable  quantity  of  the  concentrate  and  half  as  much 
solite.  The  chemical  reaction  produced  by  this  processing 
bath  is  a  self-balancing  one;  that  is  to  say,  the  excess  of 
elemental  iron  on  one  side,  and  the  excess  of  the  rustproof- 
ing solution  of  acid  phosphate  on  the  other,  are  stopped  in 
their  inter-reaction  through  the  chemically  altered  surface 
of  the  iron,  which  prevents  the  solution  from  coming  into 
contact  with  the  pure  iron  beneath  the  rustproof  sur 
When  this  result  is  obtained,  chemical  ait  ion  ceases,  which 
is  denoted  by  the  fact  that  no  bubbles  arise  to  the  surface 
of  the  bath.  The  rustproof  surface  produced  on  the  work 
is  more  or  less  crystalline  in  character,  and  possesses  a 
marked  capillary  action,  which  aids  in  retaining  other  pro- 
tecting substances,  such  as  oil.  paint,  enamel,  etc.  The  rust- 
proof surface,  it  should  be  understood,  possesses  little  resist- 
ance against  wear  If  it  comes  into  frequent  frictional  con- 
tact with  other  surfaces. 


85  I 


MACHINERY 


May,  1919 


According  to  the  terms  of  the  agreement  which  is  entered 
Into  between  the  Parker  Rustproof  Co.  of  America  and  those 
manufacturers  who  take  oul  licenses  to  use  the  procesi 
amount  paid  to  royalties  is  based  upon  the  capacltj  of  the 
processing  tank  which  la  Installed  In  the  Factory.  At  the 
Parker  plant  a  tank  shop  is  maintained  In  which  the  com 
pany  is  prepared  to  build  the  processing  tanks  and  other 
apparatus  required  for  conducting  the  rustprooflng  process; 
or.  ir  so  desired,  those  who  take  out  licenses  to  use  the 

process  may  build  their  own  tanks  and  auxiliary  apparatus. 
In  any  case,  the  licensee  agrees  to  buy  his  chemical  supplies 
from  the  Parker  Rustproof  Co.  This  provision  was  not  made 
so  much  on  account  of  the  profit  resulting  from  the  trans- 
action, but  rather  with  a  view  of  assuring  that  the  proper 
grades  of  chemicals  are  used  and  that  they  are  mixed  in 
exactly  the  proper  proportions  to  give  efficient  results.  Among 
the  different  classes  of  products  on  which  this  method  is 
used  for  rustprooflng  parts,  the  following  may  be  mentioned: 


NEW  PROCESS  FOR  PLATING  IRON 
WITH  COPPER 
a  new  process  of  plating  iron  with  copper,  termed  auto- 
matic copperplating,  has  been  developed  by  the  Metals  Plat 
Ing  Co.  of  Elizabeth,  N.  J.    Previous  attempts  to  plate  iron 
with  copper  by  Immersing  the  sheets  in  molten  copper  have 
tailed,  owing  to  the  high  melting  point  of  copper  and  to  the 
tendency  of  copper  and  iron   to  oxidize.     In   the  new   pro 
a  mixture  of  copper  oxide  and  reducing  agents  is  applied  to 
the  sheet  iron  in  the  form  of  a  fluid  paste  by  an   Inking  ma- 
chine.    The   sheets   are   then   passed   through    a   furnace    in 
which  a  sufficiently  high  temperature  is  maintained  to  reduce 
the  copper  and  weld  it  to  the  iron.    The  best  plating  mixture 
consists  of  4  pounds  of  copper  oxide  and  the  same  amount 
of  finely  divided  metallic  copper  ground  up  in  1  gallon  of 
Mexican  crude  oil  of  14  or  16  degrees  Baume.     This  oil  is 
asphaltic  and  appears  to  be  the  cheapest  reducing  medium 
available.    As  1  gallon  of  the  oil  is  said  to  be  able  to  reduce 


Fig.  4.     Raising  a  Load  of  Automobile  Wheel  Kims  out  of  the  Rustproof 

arms  and  munitions,  automobiles,  builders'  supplies,  cameras, 
dental  supplies,  electrical  equipment,  farm  implements,  hard- 
ware specialties,  motor  trucks,  ornamental  iron  works, 
phonographs,  railway  supplies,  ranges  and  stoves,  sporting 
goods,  steel  furniture,  telephone  equipment,  and  typewriters. 
*     *     * 

WORKING  CUPRO-NICKEL 
Stamping,  drawing,  and  general  press  work  on  cupro-nickel 
can  be  accomplished  as  easily  as  with  brass,  according  to 
The  Metal  Industry.  The  metal  can  be  more  drastically 
treated,  and  stands  greater  reduction  than  brass,  although 
more  power  is  required  than  for  working  most  alloys.  An- 
nealing cupro-nickel  articles  between  operations  is  not  ad- 
visable, chiefly  on  account  of  the  great  tendency  toward  fire- 
cracking  and  the  production  of  excessive  scale,  which  is  very 
difficult  to  remove  and  which,  unless  entirely  eliminated, 
will  ruin  punches  and  dies. 


Processing  Tank.     A  Pile  of  Finished  Rims  wiU  be  seen  in  the  Background 

5  pounds  of  copper  oxide,  part  of  the  oil  will  remain  for 
reducing  any  iron  oxide  that  may  form  during  the  operation. 
The  sheets  are  inked  singly  by  the  machine,  and  either 
lifted  by  hand  or  by  an  automatic  device.  When  using  the 
automatic  device,  the  sheets  are  stacked  on  top  of  one  an- 
other, and  the  pile  is  continually  being  raised  so  that  the 
top  sheet  is  always  at  the  same  level.  A  suction  cup  above 
the  pile  lifts  the  top  sheet  while  a  jet  of  compressed  air  is 
introduced  beneath  the  sheet  to  prevent  its  adhesion  to  the 
sheet  below.  The  inked  sheets  are  fed  onto  a  conveyor,  and 
there  compressed  laterally  so  that  they  are  bent  to  a  cyl- 
indrical shape  with  the  inked  face  upward.  The  sheets  are 
better  suited  to  withstand  collapse  when  they  enter  the  fur- 
nace in  this  shape  than  when  they  are  flat.  The  parts  of  the 
conveyor  that  are  exposed  to  the  full  heat  are  made  of  ni- 
chrome.  The  furnace  atmosphere  is  reducing;  the  carrier 
delivers  the  sheets  to  flattening  rolls,  which  pass  them  on 
to  the  cooling  room. 
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WELDING  BLOCKS  FOR  GALVANIZED 
BARREL  BODIES 

The  device  shown  in  the  accompanying  illustrations  has 
proved  effective  in  overcoming  the  difficulties  met  with  in 
disposing  of  the  fumes  given   off  while  welding  the   seams 


Fig.   1.     Welding  Block  with  Clamp  released  and  Fume  Nozzle  suspended 

of  galvanized  iron  barrels,  and  in  clamping  the  work  so  as 
to  obtain  a  uniform  pressure  on  the  seam.  This  pressure 
forces  contraction  in  the  weld,  producing  a  smooth  seam. 

Referring  to  Fig.  1,  the  welding  block  B 
and  the  clamp  C  are  made  of  cast  iron  and 
are  machined  to  the  curvature  of  the  work  to 
be  welded  as  shown  at  D.  The  block  contains 
a  one-half  inch  slot  E  leading  to  a  cylindrical 
chamber  which  increases  gradually  in  size  as 
it  approaches  the  opposite  end,  and  which  ex- 
tends the  entire  length  of  the  block.  Clamp 
C  is  of  light  channel  section,  having  a  one- 
half  inch  slot  in  the  center,  the  edges  of  which 
are  beveled  for  accessibility  in  welding.  The 
hole  through  which  the  stud  .8  passes  is  coun- 
terbored  on  the  inside  in  order  to  receive  a 
coiled  spring,  so  that  when  the  wing-nut  is 
released,  the  spring  will  raise  that  end  of  the 
clamp,  making  the  withdrawal  and  insertion 
of  the  work  easy.  The  stud  S  forms  a  pivot 
on  which  the  clamp  may  be  swung  out  of  the 
way,  as  shown  in  Fig.  1,  while  taking  off  or 
putting  on  a  new  cylinder. 

In  order  that  the  pressure  may  be  uniform 
at  all  points  along  the  edge  of  the  seam,  two 
light  truss  rods   T  are  used  on   the  back   of 


tion  is  that  while  the  clamp  obtains  a  good  heat  during  the 
welding  operation,  the  truss  rods,  being  separate  pieces, 
and  having  small  area  in  contact  for  conducting  the  heat,  re- 
main comparatively  cool,  thus  causing  the  clamp  to  spring 
and  tighten  up  on  the  work  in  the  center,  due  to  the  action 
of  the  heat,  instead  of  curving  in  the  opposite  direction  and 
releasing  the  work,  as  would  be  the  case  if  truss  rods  were 
not  used.  If  a  proper  allowance  for  contraction  is  not  made 
and  maintained,  the  edges  of  the  seam  will  probably  overlap 
before  the  work  is  completed. 

As  a  means  of  disposing  of  the  fumes  which  are  caused 
by  welding  galvanized  metal,  a  special  galvanized  iron  nozzle 
F  was  provided,  which  was  so  designed  that  it  could  be 
moved  out  of  the  way  while  putting  the  work  onto  the  block, 
and  swung  down  so  as  to  lie  along  the  seam  while  welding. 
This  nozzle  or  chute,  is  made  with  a  long  narrow  slot  and 
is  hinged  to  the  wall  by  means  of  a  special  casting  H  which 
is  connected  to  an  exhaust  system.  The  outer  end  of  this 
nozzle  is  supported  by  a  small  wire  rope  W,  Fig.  2,  the  other 
end  of  which  is  connected  to  a  counterweight.  An  improve- 
ment over  this  device  would  be  to  make  the  slot  in  the 
nozzle  narrow  at  the  outer  end  where  the  seam  is  started, 
and  wider  at  the  other  end  so  as  to  take  care  of  the  fumes 
which  the  welding  flame  fans  ahead  of  it.  The  cylindrical 
space  in  the  block  shown  at  G  is  also  connected  to  the 
exhaust  system. 

The  operation  of  this  device  is  as  follows:  As  soon  as  the 
flame  is  applied,  the  spelter,  or  zinc,  is  driven  off  in  fumes, 
those  from  the  top  of  the  seam  being  drawn  into  the  nozzle, 
while  those  from  the  under  side  are  drawn  into  the  opening 
in  the  block  and  then  exhausted  into  the  atmosphere.  The 
entire  removal  of  all  fumes  thus  enables  the  operator  to 
work  without  the  aid  of  a  respirator  or  a  mask.  One  partic- 
ularly commendable  feature  of  this  block  and  clamp  device 
is  that  the  narrow  slot  in  the  clamp  and  block  will  not  al- 
low the  galvanizing  to  be  burnt  off  by  the  action  of  the 
flame,  except  for  a  slight  distance,  beyond  the  edge  of  the 
slot.  The  position  of  the  nozzle  and  clamp  before  putting 
on  the  work  is  shown  in  Fig.  1,  while  the  final  arrangement 
with  the  work  in  place,  ready  for  the  operator  to  start  weld- 
ing, is  shown  in  Fig.  2. 

Hamilton,  Canada  J.  A.  Haward 


the  clamp.     The  advantage  of  this  construc- 


Fig.   2.     Galvanized   Barrel   clamped  to   Welding   Block   preparatory   to  making  the   Seam 


85G 


MACHINKUV 


May,  1919 


LOCKING  PLATES  FOR  INTERMITTENT 
GEARS 

in  the  design  of  Intermittent  gearing,  it  is  essential  that 
the  driven  gear  bo  provided  wiili  some  form  of  locking  de- 
vice to  prevent  it  from  moving  (luring  a  period  of  rest.  If 
this  provision  were  not  made,  the  driven  gear  might  not  be 
in  the  correct  position  to  mesh  with  the  first  tooth  of  the 
driver  when  the  two  gears  comelnto  contact.  Various  de- 
vices are  used  for  this  purpose.  Sometimes  the  driven  gear 
is  held  in  position  by  means  of  a  spring  pressing  against 
the  teeth,  but  this  is  not  considered  good  design.  More  often 
the  desired  result  is  obtained  by  making  use  of  what  is 
known  as  a  locking  circle,  or  ring.  The  simplest  form  of 
locking  circle  Is  formed  by  milling  the  blank  space  of  the 
driving  gear  down  to  the  pitch  line  as  shown  at  a  in  the 
left-hand  view  of  the  accompanying  illustration.  During 
each  period  of  rest  of  the  driven  gear  the  locking  circle  on 
the  driver  rotates  in  one  of  the  stops  o  on  the  driven  gear 
and,  of  course,  does  not  transmit  any  motion  to  that  gear. 
In  applications  where  the  driven  gear  acts  as  an  Idler,  driv- 
ing a  third  gear  and  consequently  containing  a  complete  set 
of  teeth,  it  is  impractical  to  make  use  of  a  locking  circle 
of  the  type  just  mentioned.     In  cases  of  this  kind,  a  locking 


ii  arc  cast  Integral  with  the  driven  gear,  and  should  be  de- 
signed to  allow  sufficient  clearance,  as  shown  at  h,  for  cut- 
ting the  gear  teeth.  Notches  are  also  provided  in  this  type 
Of  ring  to  permit  the  stops  to  enter  and  leave  Just  as  de- 
scribed for  the  riveted-plate  type  of  locking  device. 

Bethlehem,  Pa.  S.  H.  Yokkk 


PRODUCING  PAWLS  FOR  EXPERIMENTAL 
WORK 

About  twenty-five  pawls  of  the  size  and  shape  indicated  in 
the  accompanying  illustration  were  required  for  experi- 
mental purposes  before  provision  was  made  for  their  pro- 
duction in  large  quantities.  It  was  ultimately  intended  to 
punch  these  parts  from  sheet  steel,  leaving  enough  stock 
for  finishing  purposes,  but  as  they  were  subject  to  modifica- 
tions it  was  not,  of  course,  advisable  to  make  an  expensive 
punch  and  die  until  all  necessary  changes  and  improve- 
ments in  design  were  made.  The  following  method  which 
was  used  to  produce  the  number  of  pawls  required  for  test- 
ing and  experimental  purposes  may  be  of  interest  to  others 
having  similar  problems  to  solve. 

A  piece  of  cold-rolled  steel,  7/8  inch  in  diameter  and  7 
inches  long,   was  first   turned  on   centers  to  27/32   inch   in 
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Application  of  Locking  Plates  to  Intermittent  Gearing 


circle  may  be  employed  which  is  in  a  different  plane  from 
that  of  the  gear  teeth  and  which  may  be  in  the  form  either 
of  a  plate  riveted  to  the  gear  or  a  flange  cast  integral  with 
it.  These  constructions  are  illustrated  in  the  views  B  and 
C,  respectively.  In  these  designs,  the  locking  circle  should 
not  interfere  with  the  action  of  the  teeth. 

The  form  of  locking  device  consisting  of  plates  riveted  to 
the  gears  is  used  on  light  gearing,  principally  where  the 
gears  themselves  are  stampings.  This  construction  is  shown 
at  B.  When  such  plates  are  made  use  of,  notches,  as  shown 
at  c,  must  be  provided  in  the  locking  circle  in  order  to 
permit  the  corners  of  the  plates  which  form  the  stops  d  to 
pass  the  plate  e  on  the  driving  gear  at  the  beginning  and 
ending  of  each  period  of  rest.  The  shape  of  this  notch  may 
be  readily  obtained  by  laying  out  the  gears  when  in  the 
respective  positions  of  entering  and  leaving  the  periods  of 
rest.  Such  notches  are  not  necessary  on  gears  of  the  type 
shown  at  A,  the  spaces  between  the  teeth  being .  such  as  to 
take  care  of  this  condition. 

The  form  of  locking  circle,  or  ring,  which  is  cast  on  the 
gears  is  shown  at  C,  and  is  the  type  which  is  used  on  heavier 
construction.  The  ring  /  is  cast  integral  with  the  driving 
gear,  having  its  circumference  on  the  pitch  line.     The  stops 


diameter.  One  end  was  then  turned  down  to  fit  the  collet 
in  the  dividing  head  of  a  milling  machine,  and  a  section 
about  1/2  inch  long  at  the  opposite  end  was  turned  down 
to  11/32  inch  in  diameter  to  provide  clearance  for  the  milling 
machine  cutter  when  indexing  the  work.  The  amount  of 
stock  between  the  two  shoulders  thus  formed  was  sufficient 
to  provide  for  samples  and  waste  in  cutting  off  the  pieces. 
The  second  operation  consisted  of  setting  up  the  work  on 
the  milling  machine  dividing  head  and  taking  the  first  two 
cuts  with  a  1/4-inch  convex  cutter  which  formed  the  curved 
surfaces  at  X  and  Y.  The  location  of  the  cutter  for  taking 
the  cut  at  X  was  determined  by  centering  it  with  the  work 
and  raising  the  table  a  sufficient  amount  to  make  the  depth 
of  cut  equal  to  the  difference  between  the  radius  of  the  hub 
and  that  of  the  work.  After  taking  the  cut  at  X,  the  work 
was  indexed  180  degrees  to  the  right  and  the  table  raised 
until  the  cutter  spotted  the  work.  The  table  was  then 
moved  in  0.250  inch,  and  up  an  amount  equal  to  the  radius 
of  the  work  plus  0.025  inch  for  taking  the  cut  at  Y.  In  the 
third  operation,  a  1/4-inch  side  cutter  was  used  for  milling 
the  surface  at  A,  after  indexing  the  work  90  degrees  to  the 
right.  The  correct  location,  in  this  case,  was  attained  by 
first  touching  the  periphery  of  the  work  with  the  side  of 
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Pawls  for  Experimental  Work  shown  Enlarged 

the  cutter,  then  dropping  the  table  to  clear  the  work  under 
the  cutter,  and  finally  moving  the  table  in  27/64  inch,  and 
up  a  sufficient  amount  to  allow  the  cut  to  intersect  the 
previously  milled  surface  at  Y. 

The  fourth  operation  consisted  of  machining  the  surface 
at  B,  and  was  accomplished  by  indexing  the  work  90  degrees 
to  the  right  and  moving  the  table  out  11/64  inch,  then  rais- 
ing the  table  15/64  inch.  In  this  case,  allowance  was  made 
for  backlash  in  the  cross-feed  screw  in  order  to  locate  the 
work  accurately.  For  the  fifth  operation — the  machining  of 
the  surface  at  C — a  60-degree  side  angle  cutter  was  placed 
on  the  machine  arbor  with  its  angular  or  beveled  side  fac- 
ing the  end  of  the  machine  spindle.  After  centering  the 
straight  side  of  the  cutter  with  the  work  by  the  usual  meth- 
od, the  work  was  indexed  to  the  left  52%  degrees  and  a  cut 
0.187  inch  deep  taken,  the  depth  of  this  cut  being  the  differ- 
ence between  the  15/64  inch  radius  and  the  radius  of  the 
turned  bar. 

The  surface  D  was  milled  in  the  sixth  operation,  but  as 
the  location  of  this  surface  required  no  great  amount  of 
accuracy,  the  table  of  the  milling  machine  was  simply 
dropped  and  moved  over  until  the  cutter  just  touched  the 
face  B  at  the  bottom  of  the  cut  taken  in  the  fourth  opera- 
tion. In  the  seventh  operation,  the  surface  shown  at  E  was 
milled  by  first  passing  a  plain  milling  cutter  over  the  work 
to  obtain  the  height  indicated  by  the  13/32  inch  radius. 
The  plain  milling  cutter  was  then  replaced  by  a  special  fly 
cutter  which  produced  the  round   surface  shown. 

In  the  eighth  operation  the  surface  shown  at  F  was  milled 
at  an  angle  of  85  degrees  with  the  surface  at  A,  a  flat  of 
about  0.010  inch  being  left  at  point  G  for  final  polishing 
and  stoning.  In  the  ninth  operation,  the  unfinished  por- 
tion of  the  hub  was  formed  by  taking  successive  cuts  over 
the  work,  indexing  5  degrees  for  each  cut.  The  slight  pro- 
jections left  on  the  hub  were  easily  removed 
by  polishing.  A  portion  of  the  stock  about 
1/8  inch  in  width  was  left  on  the  hub  at 
point  K  until  the  last  cut  was  taken.  This 
prevented  the  work  from  becoming  distorted 
when  taking  heavy  cuts. 

The  tenth  operation  consisted  simply  of 
taking  the  work  out  of  the  machine,  remov- 
ing burrs,  and  checking  the  accuracy  of  the 
milled  surfaces.  In  the  eleventh  operation, 
the  work  was  placed  in  a  milling  machine 
vise  and  a  No.  18  slotting  saw  used  to  cut 
off  the  pieces  to  the  required  thickness  of 
3/32  inch. 

Afte^  the  few  remaining  burrs  were  re- 
moved and  the  pieces  properly  lapped,  the 
holes  shown  at  H  and  M  were  drilled,  the 
work  being  located  in  a  drill  jig.  These 
holes  were  then  slightly  countersunk  to  in- 
sure a  good  seat  for  the  shoulder  of  pin 
P  and   to   facilitate   the   assembling   of   the 


pieces.  The  surfaces  at  A  and  C  were  casehardened  and  oil- 
stoned  in  order  to  resist  wear.  After  the  finished  pawls 
were  tested  and  approved,  a  punch  and  die  was  made  and 
used  to  produce  the  pawl  blanks  from  sheet  stock.  In  this 
case,  sufficient  stock  was  left  on  the  blanks  for  machining 
the  surfaces  at  A,  B,  C,  and  /  . 

Rochester,    N.    Y.  Fkkd    W.    Stai.ki.i: 


USE  OF  TAP  WRENCH  ON  OLD-STYLE 
LATHE  CHUCK 

In  shops  where  old-style  lathe  chucks  are  used,  it  often 
happens  that  the  square  heads  of  the  tightening  screws  be- 
come badly  worn  and  rounded.  It  i3  therefore  almost  im- 
possible to  tighten  the  chuck  sufficiently  to  hold  the  work 
by  the  use  of  the  ordinary  box  wrench.  An  adjustable  tap 
wrench,  such  as  is  almost  always  available  in  the  shop,  may 
be  used,  and  no  matter  how  worn  and  mutilated  the  screw 
head  is,  the  chuck  can  be  tightened  and  the  work  held  se- 
curely. 

Hartford,  Conn.  John  A.  Shand 


REBORING    CROSS-COMPOUND   AIR-PUMP 
CYLINDERS 

The  boring  fixture  shown  in  Fig.  1  is  used  for  reboring 
the  8%-inch  diameter  low-pressure  cylinder  and  the  smaller 
high-pressure  cylinder  of  a  locomotive  cross-compound  air 
pump  on  a  horizontal  boring  machine.  The  main  support- 
ing angle-plate  A  is  made  from  %-inch  boiler  plate,  and  has 
a  foot  8  inches  wide  which  is  bolted  to  the  boring  machine 
table,  and  a  vertical  section,  shaped  as  shown  in  the  illus- 
tration, to  which  the  cylinders  are  bolted.  The  holes  B,  of 
which  there  are  seven  on  the  high-pressure  side  and  ten  on 
the  low-pressure  side,  are  located  from  a  sample  cylinder, 
and  are  used  as  a  means  for  bolting  the  cylinder  in  position 
against  the  angle-plate.  The  reinforcing  angle  webs  C,  D, 
and  E  are  made  from  %-inch  boiler  plate  and  are  used  to 
stiffen  the  plate  A,  being  riveted  in  position  as  shown.  The 
four  holes  F  are  provided  In  the  foot  or  base,  and  suitably 
located  therein  for  the  purpose  of  bolting  the  jig  to  the  bor- 
ing machine  table.  The  tapered  dowel-pin  holes  G  are  drilled 
and  reamed  through  the  base  and  into  the  machine  table, 
after  the  jig  has  been  set  up  square  with  the  boring-bar. 
The  jig  is  then  securely  and  accurately  fastened  to  the  table 
by  means  of  bolts  which  pass  through  holes  F.  The  dowel- 
pins  G  provide  a  means  of  accurately  relocating  the  fixture, 
and  as  they  are  threaded  on  one  end,  and  provided  with 
nuts,  they  can  be  readily  withdrawn  when  it  is  desired  to 
remove  the  jig. 

In  the  upper  right-hand  corner  of  the  illustration,  is  shown 
a  small  casting  on  the  angular  part  of  which  is  a  scribed 
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Fig.    1.     Boring  Fixture   for  Compound   Air-pump   Cylinder* 
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Fig.  2.     Fixture  in  Place  on  the  Machine  Table 

line  as  shown.  This  casting  is  fastened  to  the  stationary 
bed  of  the  machine  by  means  of  machine  screws,  the  posi- 
tion of  which  is  indicated  in  Fig.  2.  Here  the  jig  is  shown 
in  position  on  the  machine  table.  The  small  casting  H  just 
referred  to,  is  shown  attached  to  the  bed  of  the  machine 
with  the  scribed  line  coincident  with  a  similar  line  scribed 
on  the  side  of  the  table  to  indicate  the  center  line  of  the 
small  bore.  Another  line  is  also  made  on  the  table  rep- 
resenting the  center  line  of  the  large  bore,  so  that  after  the 
first  bore  has  been  machined  the  table  can  readily  be  shifted 
and  located  in  position  to  rebore  the  other  cylinder.  In  this 
case,  the  distance  between  the  scribed  lines  will  be  13% 
inches,  as  shown  by  the  distance  between  centers,  Fig.  1. 

M.  K. 


MAKING  KEYWAY  GAGES 

The  accompanying  illustration  shows  at  A  the  end  of  an 
airplane  crankshaft  on  the  tapered  portion  of  which  the  hub 
of  the  propeller  fits  and  is  held  in  place  by  a  key  that  fits 
,the  keyway  shown.  This  keyway  is  made  to  very  close  limits, 
both  as  regards  width  and  location  in  relation  to  the  center 
line  of  the  shaft.  It  was  attempted  to  make  the  gages  for 
gaging  the  keyway  as  shown  at  B.  The  gage  was  made 
from  machine  steel  and  was  first  squared  up  on  the  shaper 
and  the  tapered  hole  bored.  A  slot  C  was  afterward  milled, 
into  which  the  width  gage  block  D  was  to  be  fitted.  The  screw 
holes  were  then  drilled,  false  blocks  being  fitted  at  G,  after 
which  the  gage  was  pack-hardened  with  the  screws  in  place, 
and  finally  ground  all  over.  Any  toolmaker  who  makes  a 
study  of  this  gage  will  realize  that  it  is  a  difficult  propo- 
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sltion  to  grind,  tor  the  outside  must  be  square  with  the 
hole,  and  the  Biol  Into  which  the  width  gage  (Its  must  be 
central  and  square  with  the  tapered  hole.    Grinding  the  slot 

('  requires  that,  the  toolmaker  use  the  side  of  the  grinding 
Wheel,  and  great  care  must  be  exercised  in  order  not  to 
remove  too  inii.ii  stock.  Should  this  happen  it.  eannot  be 
remedied,  and  the  entire  work  must  he  thrown  away.  Ab  a 
mailer  of  fact,  this  actually  happened  a  number  of  times 
with  the  firm  that  attempted  to  make  this  gage  in  the  man- 
ner described. 

A  better  way  to  make  this  gage  is  to  shape  up  two  blocks 
of  steel  and  fit  them  together  as  shown  at  E.  After  being 
screwed  and  doweled  together,  these  blocks  are  bored  out 
to  the  correct  size  and  taper,  allowing  only  sufficient  stock 
for  grinding  purposes.  The  blocks  are  next  hardened,  after 
Which  they  are  taken  to  the  surface  grinding  machine  and 
the  surfaces  F  of  both  blocks  are  ground.  They  are  then 
fitted  together  after  which  the  dowel  hole  is  lapped,  a  dowel 
is  carefully  fitted,  and  the  outside  is  accurately  ground 
until  it  is  perfectly  square.  Next  the  gage  is  clamped  onto 
the  faceplate  of  the  grinder,  care  being  taken  to  see  that  the 
faceplate  has  been  previously  trued  up,  so  that  it  is  perfectly 
square;  then  the  tapered  hole  is  ground  to  fit  the  master  taper 
plug  G  which  is  fitted  into  the  hole,  so  that  measurements 
may  be  taken  to  determine  the  exact  position  of  the  hole  in 
relation  to  the  outside  surfaces  of  the  gage.  When  this  has 
been  determined,  it  is  a  simple  matter  to  take  the  gage  apart 
and  grind  the  edges  of  the  gaging  slot  H  (one  half  at  a  time) 
to  the  predetermined  dimensions.  The  blocks  J  are  then 
ground  to  the  correct  size  and  fitted  and  assembled  in  place, 
and  the  gage  is  finished. 

Everything  that  has  been  mentioned  in  connection  with 
this  tapered  shaft  gage  also  applies  to  the  making  of  a  gage 
for  a  straight  shaft.  Building  the  gage  in  two  pieces  makes 
it  possible  to  do  the  work  much  faster,  and  in  case  of  error 
the  two  parts  may  be  brought  together  and  reground.  An 
important  reason  for  making  the  type  of  gage  shown  for  this 
particular  job  was  that  the  outside  surface  was  used  as  a 
gaging  surface  on  which  an  indicator  was  used  to  determine 
the  position  of  the  keyway  in  relation  to  the  crank-pins. 
The  shaft  was  set  on  V-blocks  on  a  surface  plate;  then  with 
the  pins  turned  to  the  correct  position,  the  indicator  was 
slid  along  the  top  of  the  gage.  If  correct,  of  course,  the 
indicator  registers  zero  at  all  points. 

New  York  City  Ponald  A.  Baker 


Making   Gages   for  Keyways   in   Tapered   Shafts 


LAPPING  WORN  MICROMETER  SPINDLES 
AND  ANVILS 

The  article  describing  a  method  of  lapping  worn  microm- 
eter spindles  and  anvils  which  appeared  in  the  February 
number  of  Machinery,  page  547,  is  quite  interesting.  The 
method  employed  is  good,  provided  the  tools  are  correctly 
made  and  not  allowed  to  become  worn  or  out  of  shape.  How- 
ever, the  writer  has  employed  a  method  which  is"  simpler 
and  at  the  same  time  absolutely  reliable,  producing  prac- 
tically perfect  surfaces. 

Four  cast-iron  blocks  about  an  inch  square  are  ground 
and  rubbed  down  on  a  lapping  block  to  the  following  thick- 
nesses: 0.200,  0.20625,  0.2125,  and  0.21875  inch  respectively, 
or  to  any  other  convenient  series  of  sizes  so  that  each  block 
will  vary  an  amount  equal  to  about  a  quarter  turn  of  the 
micrometer  spindle.  Care  should  be  taken  in  making  the 
blocks,  for  the  lapping  surfaces  must  be  true  and  parallel. 
Both  sides  of  the  blocks  are  charged  with  a  fine  grade  of 
emery.  The  abrasive  obtained  after  three  gradings  of  com- 
mercial wash  emery  in  oil  will  produce  a  very  fine  surface 
and  is  the  grade  which  the  writer  uses  and  recommends. 
The  blocks  are  used  successively,  that  is,  after  one  block 
has  been  oscillated  between  the  end  of  the  spindle  and  the 
anvil,  the  spindle  is  turned  a  quarter  revolution  and  the 
next  sized  block  employed.  Error  is  thus  reduced  through 
a  process  of  eliminating  the  highest  points  on  both  the  spin- 
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die  end  and  the  anvil,  and  a  practically  perfect  surface  ob- 
tained. If  the  working  surfaces  of  the  blocks  get  out  of  true 
or  are  not  parallel  they  may  be  easily  corrected  by  rubbing 
on  a  lapping  block.  A  set  of  four  of  these  blocks  will  last 
a  long  time.  The  writer  has  used  a  set  for  about  a  year  and 
they  are  still  in  good  condition. 

Hartford,  Conn.  Carl  E.  S<  hi.nman 


AN  EXACT  METHOD  OF  SETTING 
DIVIDERS 

One  of  the  instruments  most  commonly  used  by  machinists 
and  toolmakers  is  the  divider,  and  the  success  or  failure  of 
many  jobs  depends  largely  upon  the  accuracy  with  which 
the  workman  lays  out  his  work  by  means  of  this  device. 
To  appreciate  a  more  exact  method  of  setting  the  dividers, 
it  is  only  necessary  to  refer  to  the  one  usually  employed. 
This  method  is  by  the  use  of  an  ordinary  steel  scale.  When 
a  workman  desires  to  set  his  dividers  to  a  certain  dimen- 
sion, for  instance,  3  5/16  inches,  he  usually  refers  to.  that 
part  of  the  scale  which  is  graduated  into  sixteenth  parts  of 
an  inch.  One  leg  of  the  divider  is  placed  upon  one  of  the 
graduated  lines  and  the  other  leg  is  extended  over  a  distance 
of  3  5/16  inches.  The  same  method  is  used  for  setting  the 
dividers  to  eighths,  thirty-seconds,  or  sixty-fourths  of  an 
inch.  Some  scales  are  graduated  also  to  hundredths  of  an 
inch,  but  this  is  about  as  close  as  dividers  can  be  set  by 
this  method.  A  more  exact  method  and  one  that  is  used  in 
the  Gage  Section  of  the  Bureau  of  Standards,  is  by  the  use 
of  the  vernier  caliper. 

While  this  method  is  simple  and  not  new,  it  is  seldom 
used  by  mechanics.  The  important  dimensions  on  a  draw- 
ing are  usually  given  in  decimals,  as  1.750  inch.  To  obtain 
this  dimension  with  the  divider,  first  set  the  vernier  caliper 
at  1.750  inch,  as  shown  in  the  accompanying  illustration. 
When  this  is  done,  stand  one  leg  of  the  dividers  on  the  point 
A,  which  is  surrounded  by  the  circle  F,  and  stand  the  other 
in  the  hole  B,  shown  in  the  sliding  jaw  E.  The  dividers  are 
now  set  at  1.750  inch  within  0.001   inch. 

It  may  be  of  some  value  to  state  how  the  manufacturer 
locates  the  divider  holes  on  a  vernier  caliper,  so  that  an 
accurate  setting  can  be  obtained  with  them.  A  sharp-pointed 
drill  of  about  0.072  inch  diameter  is  used,  and  the  front  side 
of  the  slide  or  strap  E  is  drilled  nearly  through  at  B.  The 
gaging  faces  G  of  the  jaws  are  next  lapped  square  and 
parallel,  the  jaws  closed  up  tight,  and  the  zero  line  C  on  the 
vernier  plate  is  set  so  that  it  lines  up  with  the  zero  line 
D  on  the  bar.  A  very  fine-pointed  center-punch  is  then  used 
in  the  hole  B,  which  makes  a  spot  A  on  the  bar  directly 
beneath  the  hole.  The  slides  E  and  H 
are  then  drawn  back  on  the  bar  and  the 
spot  A  is  "picked  up"  by  a  punch,  which 
imprints  a  circle  around  it.  This  circle 
enables  the  spot  A  to  be  recognized  after 
the  instrument  has  become  scratched  by 
long  use. 

While  the  method  of  setting  dividers 
on  a  steel  scale  is  satisfactory  for  ordi- 
nary work,  it  is  not  adequate  for  work 
requiring  close  measurements.  The  grad- 
uated lines  on  an  ordinary  scale  are  com- 
paratively wide,  and  it  is  a  difficult  mat- 
ter to  set  the  dividers  on  the  center  of 
these  lines.  The  lines  are  usually  etched, 
and  as  a  result  are  not  uniform  either 
in  depth  or  width.  On  the  other  hand, 
the  graduation  of  the  vernier  caliper  has 
been  developed  until  the  lines  produced 
are  of  a  high  quality.  The  holes  A  and 
B  in  which  the  dividers  are  set  are  just 
large  enough  to  accommodate  the  divider 
points  without  allowing  any  play.  The 
use  of  the  vernier  caliper  for  setting  di- 


Vernier  Caliper  with  Holes  for  setting  Dividers 

viders  is  therefore  productive  of  closer  and  better  measure- 
ments, such  as  are  necessary  for  accurate  work,  particularly 
when  interchangeability  of  parts  and  increased  production 
are  the  desired  ends. 

Washington,  D.  C.  A.  L.  Co.naty 


DEVELOPING  A  GAGING  SYSTEM 

In  the  article  appearing  on  page  550  of  the  February  num- 
ber of  Machinery  entitled  "Developing  a  Gaging  System — a 
Comment,"  the  author  points  out  the  importance  of  provid- 
ing a  tolerance  for  the  gage  on  the  gage  drawing.  Much  time 
may  be  saved  as  well  as  expensive  labor  in  the  making  of 
gages  if  this  practice  is  followed.  In  this  way,  the  gage 
inspector  may  more  easily  determine,  before  passing  the 
gages  as  correct,  the  maximum  amount  of  variation  allow- 
able from  the  basic  figures  appearing  on  the  "Go"  and  "Not 
Go"  gaging  points. 

The  accompanying  illustration  gives  tolerances  for  mak- 
ing a  set  of  gages  suitable  for  use  on  work  having  tolerances 
from  0.0005  inch  to  0.030  inch.  The  limits  indicated  at  B 
on  each  gage  are  those  which  are  marked  on  the  gage  itself, 
while  those  at  A  in  each  case  represent  the  tolerances  allow- 
able in  making  the  gage,  and  these  should  appear  on  the  gage 
drawing  only.  The  gage  tolerances  shown  in  the  illustra- 
tion were  adopted  and  used  by  the  Colt's  Patent  Firearms 
Mfg.  Co.,  of  Hartford,  Conn.,  on  the  gage  equipment  of  that 
concern  for  manufacturing  various  types  of  firearms,  includ- 
ing the  heavy  Browning  machine  gun. 

Manchester,  Conn.  Joseph  H.  RonEiu  - 
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HOW  AND  WHY 


i.U'KSTIONS  ON   PRACTICAL  SUBJECTS  OP  GENERAL  INTEREST 


DRAWING  A  STEEL  SHELL 

F.  A.  M.  in  the  accompanying  illustration  is  shown  a  cup- 
shaped  shell  drawn 
from  No.  23  gage,  soft 
steel.  Can  any  reader 
of  Machinery,  who 
has  performed  a  draw- 
ing operation  of  this 
kind  and  on  materials 
of  practically  the  same 
size  and  thickness, 
give  a  description  and 
show  actual  drawings 
of  the  dies  used  for 
this  work?  The  work 
is  to  be  performed  on 
a  single-action  press 
— preferably  in  one 
operation. 


Mnrhtnrry 


Cup-shaped   Steel   Shell   to   be   drawn   on 
a   Single-action   Press 


Answered  by  Charles  E.  Gallis,  New  York  City 

The  compound  cupping  die  shown  in  the  accompanying 
illustration  will  draw  a  steel  shell  to  the  approximate  shape 
shown,  in  one  operation. 

The  form  block  A  should,  of  course,  be  made  first  to  the 
inside  dimensions  of  the  work,  after  which  a  *£-inch  strip 
of  metal  is  wrapped  on  the  form  block  to  determine  the  ap- 
proximate size  of  the  blank.  The  tool  steel  punch  B,  is  hol- 
lowed out  to  the  radius  of  the  form  block  plus  the  thickness 
of  the  stock,  the  inside  edges  being  rounded  to  approximately 
a  3/16  inch  radius.  Care  should  be  exercised  in  cupping 
out  the  punch  to  see  that  it  exerts  a  uniform  pressure  on 
the  metal;  otherwise  wrinkles  will  be  formed  by  a  cup  of 
such  large  radius.  The  die  should  be  tried  out  before  harden- 
ing, in  order  to  allow  for  correcting  any  .defects  in  the  punch, 
although  the  cutting  ring  F  should  be  hardened  before  trial. 
Changes  which  are  bound  to  occur  in  the  punch  and  in  the 
form  block  after  hardening  should  be  rectified  by  stoning 
the  surfaces.    The  pressure  ring  C  is  supported  by  pins  as 

shown,  the  ends  of 
which  rest  on  the 
buffer  plate  D  so 
that  when  the  punch 
descends,  the  rubber 
buffer  E  will  be  com- 
pressed. The  punch, 
form  block,  pressure 
ring,  and  cutting  ring 
should  be  carefully 
hardened,  and  the 
surface  G  of  the 
punch  should  be 
ground,  as  well  as 
the  cutting  ring  F. 
Punch  B  is  equipped 
with  a  knock-out 
(not  shown  in  the 
illustration)  made 
from  15/16-  by  1/2- 
inch  circular  plate 
stock  with  a  1/2-inch  rod  riveted  in  the  center.  When  the 
punch  reaches  the  limit  of  the  up  stroke,  the  knock-out  is 
actuated,  expelling  the  blank. 

Answered  by  G.  F.  S. 

The  punch  and  die  shown  in  the  accompanying  illustration 
will  satisfactorily  perform  the  drawing  operation  of  a  cup- 
shaped  shell.  The  die  is  known  as  a  combination  pillar  die, 
and  has  been  used  on  a  single-action  press  to  good  advantage 


Diagrammatical   Sketch   of   Punch   and   Die 
for  forming  Steel  Shells 


on  work  of  this  kind.  As  the  depth  of  shell  which  is  re- 
Quired  to  be  drawn  is  only  about  two-thirds  of  its  diameter, 
if  can  probably  be  drawn  In  one  operation,  provided  a  good 
grade  of  steel  is  used.  The  tool  shown  in  the  illustration 
blanks  and  draws  the  shell  at  one  operation.  The  size  of 
the  blank  will  have  to  be  found  by  the  cut-and-try  method, 
although  by  referring  to  Machinery's  Handbook,  pages  979 
and  980,  the  approximate  diameter  of  the  blank  may  be  ob- 
tained. The  flange  of  the  shell,  in  all  probability,  will  have 
to  be  trimmed  off  as  a  second  operation  in  a  trimming  die. 
Referring  to  the  illustration,  A  is  the  blanking  die.  The 
forming  punch  B  is  made  to  the  dimension  of  the  inside 
of  the  shell  to  be  drawn.  The  diameter  of  the  hole  in  the 
blanking  and  drawing  punch  C  is  made  to  the  diameter  of 
the  forming  punch  B,  plus  twice  the  thickness  of  the  stock 


Combination  Pillar  Die  for  drawing  Steel  Shells 

to  be  used.   The  stock,  while  being  fed  into  the  die,  is  guided 
by  four  bushings  E,  which  also  support  the  stripper  F. 

In  operation,  the  die  is  set  in  an  inclined  press  so  as  to 
permit  the  shells,  after  having  been  drawn,  to  fall  off  the 
back  of  the  press.  The  stock  is  fed  in  against  stop  G,  and 
as  the  ram  of  the  press  descends,  the  punch  C  cuts  out  the 
blank  which  is  held  firmly  between  the  pressure  ring  D  and 
the  punch  C.  As  the  ram  of  the  press  continues  downward, 
the  blank  is  drawn  over  the  forming  punch  B.  The  pressure 
ring  is  supported  by  four  pins  H,  which  pass  through  the 
bolster  and  rest  on  the  washer  I,  the  latter,  in  turn,,  resting 
on  the'rubber  cylinder  J.  This  cylinder  is  supported  by  stud 
E  and  a  washer  at  the  bottom,  similar  to  the  construction 
at  the  top.  By  means  of  the  adjusting  nut  on  stud  K,  the 
pressure  on  ring  D  may  be  adjusted  so  as  to  hold  the  blank 
firmly  between  the  pressure  ring  and  the  blanking  and  draw- 
ing punch.  This  pressure,  of  course,  must  be  so  adjusted 
that  the  blanks  will  readily  draw  over  the  forming  punch 
without  wrinkling  or  tearing. 

After  the  shell  has  been  drawn  and  while  the  ram  is 
ascending,  the  stem  of  the  knock-out  L  strikes  a  cross-bar 
in  the  press  and  knocks  the  shell  out  of  the  punch.  The 
posts  M  which  are  driven  into  the  bolster  are  made  a  good 
sliding  fit  in  bushings  in  the  punch-holder.  This  construc- 
tion insures  perfect  alignment  between  the  punch  and  the 
die.  It  will  be  noticed  that  the  holes  in  the  bolster  into 
which  the  posts  are  driven  and  the  holes  in  the  punch-holder 
into  which  the  bushings  are  driven  are  the  same  size.  This 
permits  the  punch-holder  and  the  bolster  to  be  clamped  and 
bored  out  together,  so  as  to  obtain  perfect  alignment. 
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Gear  Steels1 


Kind  of  Steel  Used  in  Gears  for  Automobile  Service  and  Materials  for  Commercial  or 
Jobbing  Gears— Chemical  and  Physical  Properties  and   Heat-treatment 

By  Dr.  J.   Heber  Parker,   Metallurgist,    Carpenter  Steel  Co. 


FROM  a  commercial  standpoint,  gears  may  be  divided 
into  three  groups — gears  for  automotive  service;  gears 
for  electric  car  service;  and  what  may  be  called  com- 
mercial or  jobbing  gears.  Gears  for  automotive  service  in- 
clude those  for  automobiles  (both  trucks  and  pleasure  cars), 
airplanes,  tractors,  motor  boats,  machine  tools,  etc.  Upon 
gears  of  this  group  there  have  been  devoted  a  great  deal  of 
study  and  work  as  regards  different  types,  analyses  of  steels, 
heat-treatments,  and  also  the  matter  of  design  as  applied  to 
the  metallurgical  side  of  the  question,  such  as  minimizing 
the  warpage  in  hardening,  etc.  In  fact,  the  story  of  the 
development  of  gear  steels  for  automotive  work  is  in  great 
part  the  story  of  the  development  of  alloy  steels  of  the  last 
fifteen  years. 

Casehardened  vs.  Tempered  Gears 

Steels  for  this  work  are  divided  into  two  groups:  Steels 
for  casehardened  gears  having  a  hard  surface  and  soft  core, 
and  steels  for  tempered  gears  having  a  uniform  hardness 
throughout  the  entire  tooth  section.  Much  has  been  said 
about  the  relative  merits  of  each  group.  It  is  a  long  story 
and  may  be  passed  over  by  expressing  the  opinion  that,  in 
a  general  way,  each  has  its  own  special  field;  the  case- 
hardened  gears  for  constant  mesh  service,  and  the  tempered 
gears  for  change-gear  or  clash-gear  service.  The  tempered 
steel  clash-gear  does  not  chip  off  like  the  casehardened  clash 
faces  with  the  resultant  exposure  of  the  soft  core  and  con- 
sequent trouble  with  bearings  impregnated  with  hard  steel 
chips.  Tempered  gears  have  sometimes  been  criticized  on 
account  of  pitted  tooth  surfaces  which  were  found  after 
limited  service.  It  is  believed  that  this  pitted  condition  is 
caused  by  excessive  unit  tooth  pressure  due  to  several  causes. 
A  few  experiences  where  the  condition  of  pitted  surfaces 
was  corrected  may  be  of  interest. 

1.  Misalignment  of  gears  was  believed  to  be  the  cause  of 
the  trouble,  thus  throwing  an  excessive  load  upon  only  a 
part  of  the  tooth  and  vastly  increasing  the  unit  tooth  pres- 


1Paper  read   at   the   annual   convention   of   the  American   Gear   Manufac- 
turers'   Association,    Cleveland,    Ohio,    April   15. 


sure.    When  the  gears  were  properly  adjusted  and  the  load 
properly  distributed,  pitting  disappeared. 

2.  A  little  lower  drawing  temperature  after  hardening 
which  resulted  in  an  increase  of  about  five  points  in  sclero- 
scope  hardness  eliminated  pitting.  The  slight  increase  in 
hardness  was  sufficient  to  enable  the  gear  tooth  to  withstand 
the  unit  tooth  pressure  put  upon  it. 

3.  The  horsepower  of  a  car  had  been  changed  without 
any  change  in  the  transmission.  The  pitting  which  occurred 
was  eliminated  by  increasing  the  length  of  the  tooth  face 
y8  inch.  This  increase  resulted  in  decreasing  the  unit  tooth 
pressure  to  a  safe  figure.  Properly  casehardened  gears, 
which  have  a  scleroscope  hardness  of  about  90,  will  un- 
doubtedly withstand,  without  pitting,  unit  tooth  pressures 
that  will  give  trouble  in  the  case  of  a  tempered  steel  gear 
which  is  about  75  scleroscope  hard.  The  casehardened  gear, 
however,  is  not  as  tough  nor  strong,  and  in  clash  service 
has  the  disadvantages  mentioned.  The  tempered  gear  also 
will  warp  less  in  heat-treatment  than  the  casehardened  one, 
for  it  reaches  a  high  temperature  only  once  in  heat-treat- 
ment, and  that  for  only  a  few  minutes,  as  compared  with  the 
long  high  heat  for  carburizing,  and  two  subsequent  harden- 
ing temperatures  for  treatment  after  carburizing. 

For  automotive  work  casehardened  steels  of  six  types  are 
generally  used;  three  of  the  types  are  in  quite  common  use, 
while  the  other  three  have  a  more  restricted  use  on  account 
of  their  higher  cost  with,  perhaps,  a  little  more  careful  heat- 
treating  requirements.  Table  1  gives  analyses  of  different 
steels,  together  with  the  physical  properties  of  the  core, 
when  properly  heat-treated,  which  m.ay  be  expected  when 
these  steels  are  made  by  mills  that  consider  quality  more 
than  tonnage.  The  physical  properties  given  in  the  table 
were  secured  by  treating  a  standard  test  piece,  by  heating 
in  sand  for  the  length  of  time  and  at  the  same  temperature 
as  would  be  used  in  carburizing,  for  the  various  types  of 
steel.  The  test  pieces  were  then  allowed  to  cool  in  a  box 
and  given  a  full  double  treatment  to  put  them  in  the 
best  possible  casehardened  condition.  They  were  then 
ground  to  size  and  pulled. 


TABLE  1 .     CHEMICAL  AND  PHYSICAL  PROPERTIES  OF  THE  CORE  OF  CASEHARDENED  GEAR  STEEL 
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Qanml  Oarburlslnj 
in  regard   to  the  operation  of  carburizing,  bo  much  has 

been  written  vi pon  this  subject  that,  it  would  be  superfluous 
to  go  into  it  hero,  in  detail.  Case  carburizing  compounds 
bave  been  thoroughly  developed,  and  compounds  are  avail- 
able whieh  will  produce  in  the  case  different  carbon  contents. 

Carburised  pieces  should  not  be  quenched  directly  from 
the  carburlaing  box,  except  In  cases  where  a  hard  surface 
only  is  desired  and  nothing  in  the  way  of  strength  and 
toughness  of  core  is  expected.  If  carburizing  temperatures 
are  relatively  low,  that  is,  about  1550  to  1560  degrees  F., 
good  results  may  be  obtained  by  a  single  quench  after  the 
pieces  have  cooled  in  the  carburizing  box  and  have  again 
been  reheated  to  the  proper  temperature.  For  the  best 
results,  however,  a  double  quench  after  carburizing  is  desir- 
able; the  first  quench  from  a  temperature  sufficiently  high 
to  refine  the  core,  which  is  low  in  carbon,  and  the  second 
quench  at  a  proper  temperature  to  refine  the  case,  which  is 
high  in  carbon.  Drawing  after  final  hardening  is  desirable 
to  relieve  hardening  strains  and  to  increase  the  toughness. 

Warpage  of  casehardened  gears  always  occurs  to  a  greater 
or  less  extent  as  a  result  of  heat-treatment.  The  warpage 
will  be  somewhat  reduced  if  care  is  taken  to  anneal  the 
forgings  before  machining.  Forgings  as  they  come  from 
the  hammer,  and  cooled  under  varying  conditions,  always 
have  some  internal  strains.  The  release  of  these  strains 
by  annealing  leaves  the  metal  in  a  state  of  rest  which  makes 
possible  a  decrease  in  warpage  in  the  finished  pieces,  for 
without  the  annealing,  the  strains  in  the  metal  due  to  forg- 


physlcal  i  peclflcatlom,  Physical  tests  of  ordinary  cast  iron, 
as  given  1>\  Kent.,  shows  a  tensile  strength  of  from  20,000 
to  22,000  pounds  per  square  inch.  The  elastic  limit  is  not 
clearl]  defined  for  cast  iron  and  is  usually  not  given.  There 
is  also  no  ductility;  break  occurs  and  that  Is  the  end  of  it. 
The  hardness  is  extremely  variable,  and  varies  with  the 
size  of  section,  temperature  of  casting,  and  the  analysis  of 
the  iron;  but  in  any  event  it  is  quite  low. 

Semi-steel  is  a  name  given  to  cast  Iron  to  which  has  been 
added,  by  melting  in  the  cupola,  steel  scrap  of  varying  pro- 
portions up  to  20,  or  even  30  per  cent.  The  addition  of  steel 
increases  the  density  of  the  iron  and  also  its  strength,  and 
results  in  better  wearing  qualities  of  the  gear  teeth  than  is 
obtainable  with  cast  iron  alone. 

Steel  Castings 

Steel  castings  for  gears,  unless  the  analysis  and  physical 
properties  are  specified,  will  usually  be  found  to  have  ap- 
proximately the  following  analysis  and  tensile  properties: 
Carbon,  0.30  to  0.40  per  cent;  manganese,  0.40  to  0.75  per 
cent;  silicon,  0.20  to  0.50  per  cent;  phosphorus,  not  over 
0.06  per  cent;  sulphur,  not  over  0.06  per  cent.  Elastic  limit, 
25,000  to  35,000  pounds  per  square  inch.  Tensile  strength, 
60,000  to  70,000  pounds  per  square  inch.  Elongation  in  two 
inches,  18  to  22  per  cent.  Reduction  of  area,  25  to  30  per 
cent. 

Unhardened  and  Untempered  Steel 

Steel  for  this  class  of  gears  is  usually  picked  up  out  of 
warehouse  stocks  by  the  gear-maker  and  is  considered  by 


TABLE  2.     ANALYSES  AND  PHYSICAL  PROPERTIES  OF  STEELS  FOR  TEMPERED  GEARS 
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ing  often  are  relieved  during  the  casehardening  operations, 
with  the  result  that  they  are  the  direct  cause  of  some  of 
the  warpage  experienced. 

Steel  for  Tempered  Gears 

Tempered  gears  are  made  principally  from  four  types  of 
steel,  two  of  which  are  in  common  use  while  two  types  are 
more  rarely  used,  the  latter  including  an  air-hardening 
chrome-nickel  steel.  Table  2  gives  the  analyses  and  physical 
properties  of  these  steels  in  gear  condition.  In  addition  to 
these  standard  types  there  has  been  sold  a  silico-manganese 
steel  of  approximately  0.50  per  cent  carbon,  0.75  per  cent 
manganese  and  1.50  per  cent  silicon,  which  has,  when 
hardened  and  drawn  for  gear  condition,  an  elastic  limit  of 
approximately  225,000  pounds  per  square  inch.  This  steel, 
when  properly  hardened,  remains  practically  constant  as  to 
size,  and  has  proved  most  satisfactory  as  a  steel  for  clash- 
gears  or  change-gears. 

Gears  for  Commercial  or  Jobbing'  Work 

The  steel  used  for  commercial  or  jobbing  gears,  or  perhaps 
more  accurately  speaking  the  ferrous  materials  used,  may, 
perhaps,  be  put  into  five  groups:  (1)  Cast  iron  and  semi- 
steel;  (2)  steel  castings;  (3)  unhardened  and  untreated 
steel;    (4)   casehardened  steel;     (5)   tempered  steel. 

Cast  Iron  and  Semi-steel 
Orders  to  the  foundry  usually  call  for  iron  castings,  mean- 
ing an  ordinary  gray  iron  casting,  without  any  chemical  or 


him  as  good  or  bad,  depending  entirely  upon  his  ability  to 
machine  it  easily.  It  may  represent  almost  anything  from 
0.15  to  0.40  per  cent  in  carbon  with  usually  very  high  values 
for  manganese,  phosphorus  and  sulphur,  the  two  latter  ele- 
ments being  those  whose  presence  is  necessary  in  relatively 
large  amounts  in  order  to  insure  easy  machining.  The 
tensile  strength  of  steel  of  this  nature  will  vary  between 
55,000  and  70,000  pounds  per  square  inch  with  ^the  elastic 
limit  approximately  half  this  amount  and  an  elongation  of 
20  to  30  per  cent  in  two  inches.  For  gears  of  ordinary  ser- 
vice such  steel  is  undoubtedly  superior  to  either  cast  iron, 
semi-steel  or  untreated  steel  castings,  but  it  cannot  compare 
in  service  with  either  the  casehardened  or   treated   gears. 

Casehardened  Steel 
This  steel  is  purchased  in  bar  form,  in  forgings  and  in 
rolled  blanks.  The  standard  analysis  follows.  Carbon,  0.15 
to  0.25  per  cent;  manganese,  0.40  to  0.60  per  cent;  phos- 
phorus, not  over  0.04  per  cent;  sulphur,  not  over  0.05  per 
cent.  Carbon  over  0.25  per  cent  should  not  be  used  except 
in  very  special  cases  on  account  of  the  hard  brittle  core  that 
will  result,  and  where  tooth  sections  are  relatively  small  it 
would  be  well  to  hold  the  carbon  to  0.20  per  cent  as  a  max- 
imum. The  same  remarks  regarding  casehardening  treat- 
ment apply  here  as  given  under  casehardened  steel  for  auto- 
motive work.  In  a  general  way,  the  physical  properties  in 
the  core  may  be  expected  to  closely  approximate  those  given 
above  for  simple  carbon  steels. 
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Tempered  Steels 

Bar  stock,  forgings  and  rolled  blanks  again  represent  the 
conditions  in  which  this  steel  reaches  the  gear-maker.  A 
handbook  by  a  steel  manufacturer  of  forged  and  rolled  car- 
bon steel  spur  gear  blanks,  gives  two  ranges  of  carbon  con- 
tents for  this  type  of  work;  the  medium  grade  of  0.35  to 
0.50  per  cent  and  the  hard  grade  of  0.55  to  0.65  per  cent  car- 
bon. The  latter  grade  is  too  high  in  carbon  for  quenched 
gears,  and  the  0.35  to  0.50  per  cent  carbon  is  the  range  which 
will,  on  the  whole,  give  the  most  satisfactory  results  from 
the  standpoint  of  ultimate  service,  warpage  in  hardening, 
and  breaking  either  in  hardening  or  in  service.  The  physical 
properties  to  be  expected  from  this  type  of  gear  will  vary 
considerably,  depending  upon  the  carbon  content,  the  size  of 
the  tooth  section  and  the  quenching  medium  used,  whether 
oil,  water  or  other  aqueous  solution. 

In  a  general  way,  a  0.40  per  cent  straight  carbon  steel  1- 
Inch  round  as  rolled  will  show  approximately  the  following 
properties:  Elastic  limit,  50,000  pounds  per  square  inch; 
tensile  strength,  90,000  pounds  per  square  inch;  elongation 
in  two  inches,  20  per  cent;  reduction  of  area,  40  per  cent. 
The  use  of  casehardened  and  tempered  alloy  steels  in  place 
of  simple  carbon  steels  for  jobbing  or  commercial  gears  un- 
doubtedly will  increase  largely.  This  development  can  be 
made  especially  promising  in  the  field  for  gears  made  of 
alloy  steel  castings,  where  the  use  of  the  electric  furnace 
makes  possible  a  better  grade  of  alloy  steel  castings  than 
could  formerly  be  obtained.  An  instance  of  just  one  type 
of  service  will  show  the  possibilities.  Sixteen-inch  merchant 
mill  pinions  made  of  0.40  per  cent  simple  carbon  steel  cast- 
ings untreated,  lasted  in  service  on  an  average  from  nine 
to  twelve  months;  0.50  per  cent  carbon  chrome-nickel  steel 
castings  heat-treated,  lasted  on  the  same  job  seven  years 
and  are  still  good.  The  possibility  for  a  gear-maker  in  devel- 
oping a  field  of  this  kind  seems  almost  without  limit,  espe- 
cially if  this  development  is  worked  out  in  close  cooperation 
with  a  steel  foundry  making  electric  steel  castings. 

Special  attention  should  be  paid  to  the  design  of  castings 
which  are  to  be  casehardened  or  tempered.  Sections  through- 
out the  casting  should  be  as  nearly  uniform  as  possible,  and 
a  little  extra  weight  to  accomplish  this  will  more  than  pay 
for  itself.  Sharp  or  short  angles  should  be  avoided  for  they 
are  sure  to  result  in  trouble  during  heat-treatment.  Sharp 
machined  angles  at  the  bottom  of  keyways  also  should  be 
replaced  with  fillets  for  the  same  reason. 

Whether  gears  or  pinions  are  made  from  castings  or  forg- 
ings, the  metallurgist,  from  a  theoretical  standpoint,  would 
design  them  to  be  of  uniform  section,  with  no  overhanging 
teeth,  with  no  under-cut  teeth,  and  with  no  sharp  angles, 
either  cast  or  machined;  he  would  have  a  steel  sound  and  in 
good  condition,  of  the  proper  chemical  composition  for  the 
particular  heat-treatment  to  be  given,  and  annealed  to  re- 
lieve all  strains  before  machining;  he  would  have  a  heat- 
treating  equipment  in  line  with  the  high-grade  machine 
tools  of  which  the  mechanical  man  likes  to  boast,  and  this 
equipment  controlled  by  pyrometers,  the  accuracy  of  which 
is  maintained  to  compare  favorably  with  the  micrometer 
measurements  of  the  finished  gears.  The  nearer  this  ideal 
is  attained,  the  better  will  be  the  gears  produced. 

Electric  Steels 
Most  of  the  steels  being  used,  with  the  exception  of  elec- 
tric steel  castings,  are  melted  in  the  open-hearth  furnace. 
Much  will  be  heard  about  electric  steels  in  the  near  future. 
Clever  salesmen  will  speak  in  a  mysterious  way  about  the 
wonderful  effect  electricity  has  upon  the  steel;  but  the  elec- 
tric current,  of  course,  provides  only  the  heat  to  melt  the 
steel  and  to  give  the  temperature  necessary  to  refine  it.  The 
electric  furnace,  however,  with  its  ease  of  temperature  con- 
trol, its  ability  to  provide  reducing  conditions  for  the  bath, 
and  its  elasticity  of  handling,  provides  the  opportunity  to 
make  steel  of  exceptional  quality.  The  steel  produced  will 
vary  from  an  ordinary  open-hearth  grade  up  to  a  crucible 
grade,  depending  upon  the  skill  and  previous  experience  of 


the  maker.  The  standards  of  quality  and  the  methods 
of  manufacture  are  entirely  different  from  the  time  the 
steel  is  melted  until  it  is  shipped.  When,  therefore,  the  best 
electric  steels  are  required — the  steels  which  will  give  the 
maximum  in  service — look  up  the  makers  with  the  quality 
perspective  and  the  quality  reputation. 


CONVENTION  OF  THE  NATIONAL  METAL 
TRADES  ASSOCIATION 

During  the  four  days  of  April  21  to  24,  the  twenty-first 
annual  convention  of  the  National  Metal  Trades  Association 
was  held  at  the  Hotel  Astor,  New  York  City.  The  first  two 
days  were  devoted  to  a  meeting  of  the  executive  committee 
and  local  branch  secretaries,  and  to  a  meeting  of  the  ad- 
ministrative council.  The  dinner  to  the  administrative 
council  and  secretaries  was  held  on  the  first  evening  and 
the  alumni  dinner  on  the  second  evening.  The  meeting  was 
convened  at  10  o'clock  on  Wednesday  morning,  and  after 
the  usual  opening  ceremony,  reports  were  read  by  President 
John  W.  O'Leary,  Treasurer  F.  C.  Caldwell,  Commissioner 
John  D.  Hibbard,  and  Secretary  Homer  D.  Sayre.  The 
reading  of  theses  reports  was  followed  by  a  report  of  the 
committee  on  industrial  education,  presented  by  its  chair- 
man, Harold  C.  Smith,  of  the  Illinois  Tool  Works,  Chicago, 
111.  Harry  F.  Atwood  then  addressed  the  convention  on 
the  subject  of  "Our  Constitution  the  Antidote  for  Bolshe- 
vism." Following  the  morning  session,  a  buffet  luncheon 
was  served;  and  at  the  Wednesday  afternoon  session,  the 
convention  was  addressed  by  the  following  speakers:  Frank 
Jewel  Raymond,  who  spoke  on  "The  Dust  in  Industry";  the 
Hon.  William  C.  Redfield,  who  addressed  the  convention  on 
"Work  of  the  Department  of  Commerce  and  its  Relation  to 
Business";  Howard  Coonley,  who  discussed  "Problems  of 
Shipbuilding";  and  the  Rev.  Dr.  Charles  Audrey  Eaton,  who 
spoke  on  "Industrial  Democracy."  Senator  James  E.  Watson, 
of  Indiana,  was  the  speaker  of  the  evening  at  the  convention 
banquet  held  on  Wednesday  night.  Thursday  morning  was 
devoted  to  an  open  and  informal  discussion  by  members  of 
the  National  Metal  Trades  Association,  of  "Recent  Important 
Industrial  Tendencies,"  which  was  followed  by  reports  of 
the  convention  committees  and  nominating  committee,  after 
which  the  annual  election  and  installation  of  incoming  offi- 
cers were  the  final  proceedings.  The  officers  for  the  coming 
year  are:  President,  (re-elected)  John  W.  O'Leary,  of 
Arthur  J.  O'Leary  &  Son  Co.,  Chicago,  111.;  first  vice-presi- 
dent, (re-elected)  Murray  Shipley,  Trailmobile  Co.,  Cincin- 
nati, Ohio;  second  vice-president,  A.  E.  Newton,  Reed- 
Prentice  Co.,  Worcester,  Mass.;  and  treasurer,  (re-elected) 
F.  C.  Caldwell,  H.  W.  Caldwell  &  Son  Co.,  Chicago,  111.  The 
councilors  elected  at  this  meeting  are  M.  B.  McLauthlin,  of 
George  T.  McLauthlin  Co.,  Boston,  Mass.;  George  O.  Rock- 
wood,  of  the  Rockwood  Mfg.  Co.,  Indianapolis,  Ind.;  Justus 
H.  Schwacke  of  William  Sellers  &  Co.,  Inc.,  Philadelphia. 
Pa.;  E.  Kneeland,  of  the  United  Engineering  &  Foundry  Co., 
Pittsburg,  Pa.;  G.  W.  Kyburg,  of  the  Package  Machinery 
Co.,  Springfield,  Mass.;  and  Paul  T.  Norton,  of  the  Case 
Crane  &  Engineering  Co.,  Columbus,  Ohio. 


MEETING  OF  THE  AMERICAN  ASSOCIATION  OF 
ENGINEERS 
The  New  York  branch  of  the  American  Association  of 
Engineers  held  a  special  meeting  on  March  28  at  the  Hotel 
McAlpin.  The  meeting  was  addressed  by  C.  E.  Drayer. 
national  secretary  of  the  association,  whose  topic  was  the 
object  of  the  association,  its  sphere  of  influence,  and  the 
results  obtained  by  it.  A  business  office  will  be  established 
in  New  York  in  the  near  future  with  a  service  clearing 
house  for  members.  The  American  Association  of  Engineers 
has  as  its  principal  object  the  promotion  of  the  social  and 
economic  welfare  of  the  engineer. 
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Trend  of  the  Machine  Tool  Market 


THK  boliof  that  the  Government  would  throw  great 
quantities  of  new  or  slightly  used  machine  tools  on  the 
market,  and  thereby  demoralize  the  market  as  far  as 
the  sale  of  new  machines  is  concerned,  has  so  far  proved 
practically  groundless.  The  Government  has  not  as  yet 
placed  any  appreciable  quantities  of  machine  tools  on  the 
market,  and  the  belief  is  now  gaining  ground  that  the  dis- 
posal of  these  machines  will  be  so  gradual  that  it  will  not 
seriously  interfere  with  the  regular  trade.  No  definite  policy 
making  it  possible  to  dispose  of  these  machines  at  once  has 
been  formulated,  and  furthermore,  many  of  the  machines  in 
the  hands  of  the  Ordnance  Department  at  the  time  of  the 
armistice  cannot  be  sold  as  new  machines  at  the  time  the 
Government  is  ready  to  dispose  of  them,  even  though  they 
have  not  been  used,  because  of  the  manner  in  which  they 
have  been  stored.  It  is  reported  on  good  authority  that  In 
some  instances  new  machine  tools  have  been  stored  during 
the  past  winter  in  unheated  store-houses  and  factories, 
where  they  have  been  exposed  to  cold  and  dampness,  in  some 
instances  without  having  been  slushed  over. 

Long:  Delay  in  Disposing:  of  Government-owned  Machine 
Tools  may  be  Expected 

The  general  delay  and  the  red  tape  connected  with  all 
government  transactions  also  make  it  likely  that  the  ma- 
chines will  not  be  sold  immediately  in  great  quantities,  but 
will  be  disposed  of  gradually,  and  in  many  instances  they 
will  be  absorbed  by  other  government  departments.  In  this 
connection,  it  might  be  mentioned  that  the  apparent  lack 
of  cooperation  between  the  Ordnance  Departments  of  the 
Army  and  the  Navy  prevents  the  machine  tools  in  the  hands 
of  the  Army  Ordnance  Department  from  being  used  to  the  best 
advantage  for  the  Government's  own  work.  While  the  Army 
has  millions  of  dollars'  worth  of  machine  tools  on  its  hands, 
the  Navy  is  still  asking  for  bids  for  new  machine  tools  from 
the  manufacturers,  and  buying  from  the  regular  trade. 

Instances  have  also  been  reported  of  cases  in  which 
manufacturers  have  been  trying  to  buy  from  the  Government 
machines  that  had  been  installed  in  their  own  or  neighbor- 
ing plants,  but  that  were  the  property  of  the  Government  and 
were  used  on  government  work  during  the  war  period.  The 
long  drawn  out  proceedings  of  government  sales  and  the  red 
tape  connected  with  them,  however,  have  made  it  impossible 
for  the  manufacturers  to  buy  from  the  Government,  and  in 
one  specific  instance  the  manufacturer  found  it  necessary  to 
place  his  orders  with  the  machine  tool  trade,  as  he  could 
not  wait  any  longer  for  a  decision  on  the  part  of  the  Ord- 
nance Department.    . 

All  this  points  toward  the  accuracy  of  the  conclusion  that 
there  is  no  need  for  apprehension  as  to  the  effect  of  the 
government-owned  machine  tools;  and  buyers  of  machine 
tools  who  hold  off  buying,  waiting  to  obtain  some  of  these 
machines,  are  merely  hampering  their  own  production  mean- 
while, because  ultimately  they  are  likely  to  find  that  they 
must  procure  the  machines  through  regular  trade  channels. 

Activity  in  Improvements  on  Machine  Tools 

There  is  considerable  activity  among  machine  tool  builders 
in  designing  and  bringing  out  either  improvements  on  old 
types  or  entirely  new  machines.  During  the  rush  period 
there  was  no  opportunity  to  do  any  work  along  new  lines, 
but  the  present  conditions  permit  the  manufacturer  to  de- 
vote some  time  to  experiments  and  developments,  and  a 
great  many  builders  have  either  already  placed  improvements 
on  the  market  or  are  contemplating  doing  so.  Many  of  the 
smaller  concerns  that  went  into  business  during  the  war 
period  are  also  bringing  out  new  machines.     Most  of  these 


ilrms  were  engaged,  during  the  war,  in  the  making  of  tools 
and  fixtures,  gages,  or  special  machines.  This  business 
having  been  almost  entirely  lost,  they  are  now  taking  up 
some  regular  machine  tool  line,  and  a  great  number  of  the 
new  machines  recently  placed  on  the  market  are  due  to  this 
effort  on  the  part  of  new  firms  to  manufacture  a  regular  line. 

Gear  and  Screw  Products  Manufacture 

The  activity  in  the  gear  manufacturing  business,  as  well 
as  in  the  manufacture  of  screw  machine  products,  may  be 
taken  as  a  good  barometer  of  the  general  business  conditions 
in  the  machine  industries.  Judging  by  the  experience  of 
several  gear  manufacturers,  there  is  a  great  deal  of  activity 
along  varied  lines  in  the  repairing  and  overhauling  of  ma- 
chinery. This  would  seem  to  indicate  that  there  is  confi- 
dence in  the  resumption  of  normal  business  in  the  near 
future.  The  same  is  true  in  the  screw  products  line;  in 
fact,  the  activity  in  this  industry  is  great,  and  the  inquiries 
received  by  manufacturers  indicate  still  further  acceleration. 

Conditions  in  the  Small  Tool  Industry 

On  the  whole,  there  is  a  fair  amount  of  business  in  the 
small  tool  industry.  There  was  a  noticeable  increase  in  the 
orders  placed  after  the  agreement  on  steel  prices  had  been 
made  a  month  ago,  and  an  equally  noticeable  falling  off  in 
orders  when  the  heads  of  various  government  departments  at 
Washington  began  to  disagree  on  this  subject,  thus  upsetting 
the  stabilizing  influence  that  had  been  created. 

Prices  of  small  tools  must  remain  the  same  for  a  long 
period  to  come,  in  spite  of  reductions  in  raw  materials, 
because  most  makers  of  small  tools  are  still  manufacturing 
from  the  stocks  laid  in  at  the  old  prices,  which  fact,  espe- 
cially in  the  case  of  high-speed  steel  tools,  makes  it  necessary 
to  maintain  the  former  prices  until  the  stocks  of  tools  made 
from  materials  bought  at  war  prices  have  been  depleted. 

Second-hand  Market  in  Machine  Tools 

The  second-hand  market  in  machine  tools  continues  to 
retain  its  normal  aspect,  and  the  expectation  that  great 
quantities  of  machine  tools  would  be  thrown  on  the  second- 
hand market  by  the  munitions  manufacturers  has  so  far 
proved  groundless.  Prices  of  second-hand  machine  tools 
continue  to  remain  high,  and  few  good  machines  are  offered 
to  the  dealers;  most  of  those  that  are  offered  are  either  very 
old  designs  or  are  well  worn  by  the  severe  service  to  which 
they  were  subjected  during  the  war  period.  Also  the  dealers 
are  cautious  about  stocking  up  with  great  quantities  of 
second-hand  machines  at  present  prices,  because  of  the  un- 
certainty as  to  future  second-hand  machinery  quotations. 

Many  manufacturers  of  war  materials,  who  also  have  a 
regular  line  of  manufacture,  are  not  offering  the  machines 
used  in  their  munitions  plants  for  sale,  but  are  overhauling 
these  machines  and  putting  them  to  use  in  the  plants  on  their 
regular  line  of  manufacture.  Many  second-hand  dealers  who 
have  expected  some  of  these  machines  to  be  offered  to  them, 
have  found  the  manufacturers  reluctant  to  sell  anything 
excepting  obsolete  equipment. 

Cost  of  Materials  in  Relation  to  Selling:  Prices  of  Machine  Tools 

In  order  to  make  it  possible  to  estimate  the  influence  of 
the  cost  of  materials  upon  the  cost  of  finished  machine  tools 
the  following  figures,  giving  the  value  of  the  raw  materials 
in  percentages  of  the  selling  price  of  different  classes  of 
machine  tools  were  collected:  Milling  machines  and  lathes 
up  to  16-  or  18-inch  swing,  20  per  cent;  large  grinders,  22  per 
cent;  heavy  lathes,  26  per  cent;  boring  mills,  planers,  and 
other  very  heavy  machine  tools,  38  per  cent. 
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NEW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD   OF   NEW   AMERICAN    METAL- WORKING    MACHINERY 


Taylor  &   Fenn    Bore   Grinder.     Taylor  &  Fenn  Co.,  Hartford, 

Conn 865 

Multiplex  Machine  Tool.  Multiplex  Tool  Co.,  Inc.,  76  S.  8th 
St.,   Brooklyn,   N.   Y 867 

Cone   Four-splndle  Automatic.     Cone  Automatic  Machine  Co., 

Inc.,   Windsor,   Vt 869 

Greenfield    Receding    Pipe    Threader.      Greenfield    Tap    &    Die 

Corporation,    Greenfield,    Mass 870 

Noble   &   Westbrook    Marking    Machine.      Noble   &   Westbrook 

Mfg.  Co.,  19  Asylum  St.,  Hartford,  Conn 870 

Thomson  Electric  Riveting  Machine.  Thomson  Electric 
Welding    Co.,    Lynn,    Mass 871 

Ingersoll- Rand  Air  Compressor.  Ingersoll-Rand  Co.,  11 
Broadway,    New   York   City 871 

Ferracute  Trimming  Press.  Ferracute  Machine  Co.,  Bridge- 
ton,     N.     J 872 

Morris    Boring    and    Drilling    Machine.      Morris   Machine    Tool 

Co.,    Cincinnati,    Ohio 872 

Bridgeport  Knife  and  Edge  Grinder.  Bridgeport  Safety 
Emery  Wheel  Co.,  Inc.,   Bridgeport,   Conn 873 

Lathe  Dog.     Western  Tool  &  Mfg.  Co.,  Springfield,  Ohio 874 

Buffalo   Bench    Drilling   Machine.     Buffalo  Forge  Co.,  Buffalo, 

N.    Y 874 

Cleveland    Vertical     Milling    Attachment.       Cleveland.    Milling 

Machine  Co.,  18511  Euclid  Ave.,  Cleveland.   Ohio 875 

Liberty  Open-side  Planer.  Liberty  Machine  Tool  Co.,  Hamil- 
ton,  Ohio 875 

Universal  Drill  Jig  System.  National  Sales  Engineering  Corp- 
oration,  Kresge  Bldg.,   Detroit,   Mich 876 

American     Pneumatic    Collet    Chuck.       American    Pneumatic 

Chuck  Co.,  9  S.  Clinton  St.,  Chicago,  111 876 

Cincinnati   Plainer.     Cincinnati  Planer  Co.,  Cincinnati,  Ohio...   877 

"Coulter"  Open-side  Planer.  Automatic  Machine  Co.,  Bridge- 
port,   Conn 877 

Simmons     Universal     Index-heads.       Simmons     Machine    Co., 

Inc.,  981  Broadway,  Albany,  N.  Y 878 

Cam-actuated     Lathe     Dog.       Efficiency    Device    Corporation, 

199  Eighth  St.,  Long  Island  City,  N.  Y 878 

Bicknell-Thomas  Tapping  Machine.  Bicknell-Thomas  Co., 
Greenfield,    Mass 879 

Rochester   Ball  Thrust   Bearing.     Rochester  Ball  Bearing  Co., 

Inc.,  205  State  St.,   Rochester,   N.   Y 879 


~ 1 

Bristol    Rotary   Precision   Grinder.     Bristol  Machine   Tool  Co., 

Bristol,  Conn 879 

Beaman  &  Smith   Slot   Milling    Machine.    Beaman  &  Smith  Co., 

Providence,    R.    1 879 

Landis  Crank  Grinding  Machine.  L&ndla  Tool  Co.,  Waynes- 
boro,   Pa 880 

Shehan    Automatic    Threading     Die.       Shehan    Tool    Co.,    321 

Frankfort  Ave.,   Cleveland,   Ohio 881 

Bradney    Portable    Overhead    Crane.      Bradney    Machine    Co., 

Inc.,   Middletown,    N.    Y 882 

Security    Internal    Chucking    Grinder.      Security    Tool    Works, 

115-117   S.   Clinton   St.,   Chicago,   111 882 

Newton    Duplex    Rod    Boring    Machine.      Newton   Machine  Tool 

Works,  Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Pa 883 

Acme   Drilling    Machine   Vise.     Acme  Tool  Co.,   143   W.   Water 

St.,    Milwaukee,    Wis 884 

Riveting  Hammer.  High  Speed  Hammer  Co.,  Inc.,  Roches- 
ter,    N.     Y 884 

Grant    Metal   Spinning    Machine.     Grant  Mfg.   &  Machine  Co., 

N.  W.  Station,  Bridgeport,  Conn 885 

Slocomb  Quantity-production  Micrometer.     J.  T..  Slocomb  Co., 

Providence,    R.    1 885 

Bilton  Milling  Machine  Vise.  Bilton  Machine  Tool  Co!,  Bridge- 
port,   Conn 885 

Modern  Universal  Grinding  Fixture.  Modern  Tool  &  Ma- 
chine Works,  Inc.,  344-350  Mulberry  St.,  Newark,  N.  J 886 

Pangborn      Hygienic      Sand      Blast.        Pangborn     Corporation, 

Hagerstown,    Md 886 

Whiting   &   Comstock    Dividing    Head.      Whiting  &   Comstock, 

32  Union  Place,   Hartford,   Conn 887 

Defiance  Cylinder  Boring  Machine.     Defiance  Machine  Works', 

Defiance,    Ohio 887 

Waterston  Tap  and  Drill  Stand.  J.  M.  Waterston,  77  Wood- 
ward Ave.,   Detroit,   Mich • 888 

Koch    Hand    Punch.      Paul  W.    Koch   &   Co.,   19   S.    Wells   St., 

Chicago,   111 888 

American  Radial  Drilling  Machine.     American  Tool  Works  Co., 

Cincinnati,  Ohio  888 

Porter-Cable  Centering    Machine.      Porter-Cable  Machine  Co., 

1708  N.   Salina  St.,   Syracuse,   N.   Y 889 

Acme    Roll    Feed   for   Power    Presses.     Acme   Machine   Works, 

4125   Ravenswood   Ave.,    Chicago,   111 889 


Taylor  &  Fenn  Bore  Grinder 


AN  internal  grinding  machine  intended  for  work  up  to 
8  inches  in  diameter  by  8  inches  in  length  has  been 
placed  on  the  market  by  the  Taylor  &  Fenn  Co.,  Hart- 
ford, Conn.  The  machine  consists  primarily  of  a  wheel-head 
mounted  on  a  heavy  bed,  this  wheel-head  being  stationary 
both  as  regards  longitudinal  and  crosswise  movement,  and 
being  so  mounted  upon  the  bed  as  to  form  what  may  be  con- 
sidered one  solid  casting.  On  the  bed  is  mounted  a  table 
having  a  longitu- 
dinal motion,  and 
on  this  table,  in 
turn,  is  mounted  a 
work  -  head  capable 
of  being  fed  cross- 
wise on  a  slide  fur- 
nished for  this  pur- 
pose on  the  table. 
Gear-boxes  are  pro- 
vided for  control- 
ling the  longitudi- 
nal motion  of  the 
table  and  the  ro- 
tary movement  of 
the  work.  The  ad- 
vantages claimed 
for  this  machine  by 
the  manufacturer 
are  the  wheel-spin- 
dle construction, 
the  mounting  of 
the  wheel-head  sol- 
idly on  the  bed, 
the  heavy  construc- 
tion  of   the   wheel- 


Fig.   1.     Internal  Grinding  Machine  built  by  the  Taylor  &  Fenn  Co. 


head  which  prevents  chatter  or  vibration,  and  the  elimina- 
tion of  overhead  drive  directly  to  the  wheel-spindle. 

Wheel-head  and  Wheel-head  Drive 

The  drive  on  the  machine  is  by  a  1%-tnch  belt  from  the 
countershaft.  The  driving  pulley  is  mounted  on  a  shaft  at 
the  extreme  end  of  the  machine  as  shown  in  the  rear  view, 
Fig.  2.    On  the  other  end  of  this  shaft,  which  passes  through 

the  upper  part  of 
the  gear-box,  is 
mounted  a  two-step 
cone  pulley  from 
which  is  driven  an 
intermediate  shaft 
which  transmits 
motion  to  the 
wheel-spindle.  The 
cone  pulley  pro- 
vides for  the 
changes  of  speed 
required  when  the 
wheel  wears,  but 
the  change  in  speed 
for  different  sizes 
of  grinding  wheels 
is  taken  care  of  by 
changing  the  entire 
spindle  on  which 
the  wheel  is  mount- 
ed, a  pulley  of  the 
proper  size  to  give 
the  required  speed 
for  the  wheel  in 
each  case  being 
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mounted  on  this 
■pindle.  The  pul- 
leys are  so  propor- 
tioned that  a  sur- 
face speed  of  from 
6000  to  5500  feet 
per  minute  is  ob- 
tain e  d  for  t  lu- 
wheel.  The  different 
spindles  with  their 
pulleys  provide  for 
wheel  speeds  vary- 
ing from  6000  to 
25,00  0  revolutions 
per  minute.  The 
wheel-spindle  is 
driven  by  a  belt 
from  the  large  pul- 
ley on  the  interme- 
diate shaft,  as  is 
most  clearly  illus- 
trated in  Fig.  1. 

Idlers  are  intro- 
duced between  the 
two  cone  pulleys  in 


Fig.  2.     Opposite  Side  of  the  Taylor  &  Feiin  Internal  Grinder  shown  in  Fig.  1 


passes  through  the 
upper  part  of  the 
reversing  gear-box, 
shown  in  the  center 
of  the  rear  view  of 
the  machine,  and 
on  its  shaft  is 
mounted  the  long 
drum  shown  to  the 
right  in  Fig.  2, 
from  which  the 
work  -head  is 
driven.  The  endless 
belt  from  the  drum 
to  the  pulley  on 
the  work-spindle 
passes  over  three 
idlers,  of  which 
the  two  mounted 
inside  the  cover 
are  stationary  and 
the  one  seen  at  the 
rear  of  the  ma- 
chine is  adjustable 
in   the    same   man- 


the  rear  and  also  between  the  driving  pulley  on  the  interme- 
diate shaft  and  the  wheel-spindle  pulley.  These  idlers  serve 
the  purpose  of  maintaining  proper  belt  tension,  but  are  not 
gravity  idlers,  as  the  latter  are  likely  to  produce  vibration; 
instead,  the  idler  is  mounted  in  a  bracket  having  a  stud 
which  enters  a  hole  so  that  the  stud  may  be  pushed  out  by 
spring  pressure,  thereby  pressing  the  idler  against  the  belt 
with  a  standard  pressure.  After  the  idler  has  been  brought 
into  the  position  determined  by  the  spring  pressure,  it  is 
locked  in  position  by  set-screws,  and  will  remain  in  that 
position  until  again  adjusted.  Spring  pressure  was  adopted 
for  this  adjustment  because  springs  limit  the  stress  on  the 
belt  and  provide  for  an  even  tension  each  time  the  pressure 
is  readjusted.  The  belt  is  saved  from  excessive  tension  by 
this  construction,  and  the  ball  bearings,  which  are  provided 
throughout  the  whole  drive,  are  also  protected  against  the 
excessive  pressure  which 
might  result  if  the  belt  ten- 
sion were  adjusted  according 
to  the  judgment  of  the  op- 
erator and  not  automatically 
controlled  by  the  pressure  of 
the  springs. 

Mechanism  for  Table  Travel  and 
Rotary  Work  Motion 
The  gear-box  shown  to  the 
left  in  the  rear  view,  Fig.  2, 
actuates  the  travel  of  the 
table  and  the  rotary  motion 
of  the  work.  The  gear-box  is 
controlled  by  the  speed  levers 
shown  to  the  extreme  right 
in  the  front  view,  Fig.  1.  The 
longer  lever  controls  the 
gears  for  the  rotary  motion 
of  the  work,  and  the  shorter 
one  controls  the  table  travel. 
There  are  four  work  speeds 
arranged  in  geometrical  pro- 
gression. There  are  three 
speeds  for  the  table  travel, 
also  arranged  in  geometrical 
progression.  The  ends  of  all 
bearings  in  the  gear-box  are 
provided  with  covers  to  pre- 
vent grit  or  dirt  from  enter- 
ing the  box. 

The   driving   shaft   for  the 
rotary  motion   of  the  work 


Fig.  3.     End  View  of  the  Taylor  &  Fenn  Internal  Grinding  Machine 


ner  as  the  idlers  for  the  belts  to  the  wheel-spindle,  in  order 
to  provide  proper  belt  tension.  The  adjustable  idler  is  also 
carried  on  the  same  slide  as  the  work-spindle  itself,  so  that 
when  the  work-slide  is  fed  crosswise,  this  idler  is  carried 
over  also,  thus  keeping  the  belt  tension  equal  at  all  times 
irrespective  of  the  transverse  position  of  the  work-spindle 
in  relation  to  the  bed  of  the  machine. 

The  work-spindle  is  provided  with  a  loose  and  tight  pulley, 
acting  as  a  friction  clutch,  and  permitting  of  a  gradual  pick- 
ing up  of  the  load,  because,  as  the  belt  is  shifted  over,  there 
will  be  sufficient  slip  to  start  gradually.  The  lever  at  the 
top  of  the  work-head,  as  shown  in  Fig.  1,  controls  the  belt 
on  the  loose  and  tight  pulley.  The  tight  pulley  is  mounted 
directly  on  the  work-spindle.  The  spindle  is  of  heavy  con- 
struction to  prevent  chatter  and  vibration,  is  heat-treated, 
and  runs  in  adjustable  bronze  bushings. 

The  work-head  is  carried 
on  a  slide  mounted  on  a  vee 
and  a  flat  way,  this  construc- 
tion providing  for  self-adjust- 
ment when  wear  takes  place. 
The  work-carrying  end  of  the 
spindle  may  be  equipped 
either  with  a  faceplate,  jaw 
chuck,  of  collet  chuck.  There 
is  a  1  5/16-inch  hole  through 
the  spindle. 

The  table  motion  is  driven 
by  the  reverse  gear-box  shown 
in  the  center  near  the  floor 
line  in  Fig.  2.  The  table  is 
driven  from  this  gear-box 
through  the  vertical  shaft 
shown  to  the  right  by  means 
of  bevel  gears  to  a  horizontal 
pinion-shaft  which,  in  turn, 
drives  the  rack  fastened  to 
the  under  side  of  the  table. 
The  two  shafts  entering  the 
reverse  gear-box  on  the  left 
side  control  clutches  for  re- 
versing the  motion  of  the  ta- 
ble. The  reversing  mechan- 
ism is  so  arranged  that  the 
reversing  clutch  is  thrown 
over  suddenly,  thus  procuring 
a  positive  reversal.  Adjusta- 
ble dogs  at  the  front  of  the 
table    control    the    length    of 
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the  stroke.  When  the  table  is  reversed  by  power,  the  large 
handwheel  shown  to  the  right  in  Fig.  1 — by  means  of  which 
the  table  may  be  moved  by  hand — is  automatically  disen- 
gaged, as  otherwise  this  handwheel  would  act  somewhat  in 
the  manner  of  a  flywheel,  and  tend  to  aid  to  produce  vibra- 
tion. There  are  three  positions  for  the  reversing  lever  shown 
in  the  center  of  the  front  view  Fig.  1;  one  for  forward,  one 
for  reverse,  and  one  for  a  neutral  position,  in  which  the 
clutch  is  entirely  out  of  engagement.  All  hubs  for  levers 
are  let  into  the  castings  against  which  they  are  fitted  in 
such  a  way  that  no  grit  or  dust  can  enter. 

Feed  Motion  for  Work -head 

The  feed  motion  for  the  work-head  is  controlled  from  the 
reversing  lever  in  front  of  the  machine,  and  is  actuated  by 
a  pawl  and  ratchet  wheel  much  in  the  same  way  as  on  grind- 
ing machines.  The  method  of  transmitting  the  motion  from 
the  reversing  lever  to  the  pawl  differs,  however;  one  end  of 
the    reversing    lever 


accommodate  different  lengths  of  spindles,  and  while  it 
normally  operates  automatically,  it  can  be  thrown  out  of 
engagement  and  be  made  inoperative  whenever  required. 

The  floor  space  occupied  by  this  machine  is  practically  3% 
by  8  feet,  and  the  net  weight  is  4230  pounds. 


in  the  front  operates 
a  lever  mounted 
along  the  entire  half 
of  the  left-hand  side 
of  the  machine 
through  a  roller  and 
connecting  pin,  so 
that,  no  matter  what 
the  position  of  the 
table,  the  motion 
from  this  lever  will 
still  be  transmitted 
to  the  pawl.  The 
minimum  feed  ob- 
tainable is,  of  course, 
one  tooth  in  the 
ratchet  wheel,  which 
corresponds  to 
0.000125  inch.  An 
automatic  stop  is 
provided  for  the 
feed,  which  can  also 
be  operated  by  hand 
in  the  usual  manner. 
A  friction  stop  is 
furnished  for  the 
hand  feed,  which  is 
so  arranged  that  a 
slight  increase  in 
the  diameter  being 
ground  may  be  ob- 
tained. The  stop  is 
simply  a  swinging 
lever  which  can  be 
quickly  thrown  out 
of  engagement.  All  handles  and  levers  are  so  placed  that 
they  can  be  reached  by  the  operator  from  any  position  in 
front  of  the  machine,  and  the  cross-feed  handwheel  is  placed 
at  an  angle,  making  it  easier  to  operate  and  more  convenient 
to  read  the  graduations. 

The  end  view,  Fig.  3,  shows  the  pulley  for  the  pump,  which 
is  driven  directly  from  a  pulley  on  the  main  shaft.  The 
entire  inside  of  the  bed  is  used  as  a  water  tank,  the  water 
adding  250  pounds  to  the  weight  of  the  machine  and  aiding 
in  absorbing  vibration.  The  top  of  the  table  is  cored  out 
and  is  used  as  a  tank  for  the  sediment,  very  little  of  which 
will  enter  the  big  tank  in  the  bed.  When  the  big  tank  needs 
to  be  cleaned  out,  which  is  seldom  necessary,  a  plate  at  the 
left-hand  end  is  removed. 

A  wheel  guard  is  shown  in  Fig.  1  in  front  of  the  wheel, 
and  in  Figs.  2  and  3  in  a  position  removed  from  the  wheel. 
This  wheel  guard  is  automatically  brought  in  front  of  the 
wheel  when  the  table  is  run  back  for  gaging  the  work  or  for 
removing  or  inserting  work,  and  protects  the  operator's 
hands.     The  guard  is  so  mounted  that  it  may  be  moved  to 


Fig.   1.     Universal  Machine   Tool  made   by 
for  Lathe 


MULTIPLEX  MACHINE  TOOL 

For  handling  repair  work  in  power  plants,  engine  rooms, 
or  on  board  ship,  and  to  meet  the  requirements  of  general 
repair  shops  and  garages,  the  Multiplex  Tool  Co.,  Inc.,  76  S. 
Eighth  St.,  Brooklyn,  N.  Y.,  has  developed  what  is  known  as 
a  "universal"  machine  tool  which  provides  for  the  perfor- 
mance of  those  classes  of  work  that  are  ordinarily  per- 
formed on  planers,  lathes,  horizontal  and  vertical  boring  ma- 
chines, slotters,  milling  machines,  drilling  machines,  and 
gear-cutting  machines.  From  the  accompanying  illustrations, 
it  will  be  apparent  that  so  far  as  its  general  appearance  goes, 

the  design  of  this 
machine  is  more 
nearly  like  that  of  a 
planer  than  of  any 
other  standard  form 
of  machine  tool.  At 
the  right-hand  side, 
there  is  the  usual 
planer  driving  mech- 
anism, with  forward 
and  reverse  belts  and 
means  of  obtaining 
the  required  feed 
movement  of  the 
tool.  As  this  part  of 
the  machine  does  not 
represent  an  impor- 
tant departure  from 
standard  practice  in 
designing,  the  fol- 
lowing description 
will  be  concerned 
chiefly  with  the 
mechanism  at  the 
left-hand  side  of  the 
machine,  from  which 
power  is  taken  for 
driving  all  of  the 
different  attachments 
that  provide  for  per- 
forming the  various 
operations  on  this 
machine.  A  detailed 
description  will  also 
be  given  of  each  of 
these  attachments. 


the   Multiplex  Tool  Co.,    Inc.,   equipped 
Work 


Before  starting  to  give  an  explanation  of  the  way  in  which 
the  different  members  of  this  universal  machine  tool  func- 
tion, it  will  doubtless  be  desirable  to  make  a  general  state- 
ment of  means  which  are  provided  for  the  performance  of 
lathe  work,  horizontal  and  vertical  boring,  milling,  drilling, 
slotting,  and  gear-cutting  operations.  In  order  to  do  so,  at- 
tention is  first  directed  to  the  driving  pulley  at  the  left- 
hand  side  of  the  machine.  From  the  shaft  that  carries  this 
pulley,  power  is  transmitted  through  bevel  gears  to  a  ver- 
tical shaft  running  up  beside  the  housing.  There  are  two 
bevel  gears  at  the  lower  end  of  the  vertical  shaft,  each  of 
which  meshes  with  a  bevel  gear  on  the  pulley  shaft;  and  by 
means  of  lever  A,  provision  is  made  for  clutching  either  of 
these  gears  to  the  shaft  in  order  to  drive  it  in  a  forward  or 
reverse  direction.  Through  a  pair  of  spiral  gears,  this  ver- 
tical shaft  transmits  power  to  a  horizontal  splined  shaft  in 
the  cross-rail,  which  transmits  power  through  bevel  gears 
to  a  vertical  spindle  mounted  in  bearings  in  the  planer  head. 
The  small  lever  B  provides  for  the  manipulation  of  a  clutch 
by  means  of  which  either  of  two  bevel  gears  may  be  secured 
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Fig.   2.     Multiplex  Machine  equipped   for  Performance  of   a  Horizontal 
Boring   Operation 

to  the  vertical  spindle  to  provide  for  driving  it  in  a  forward 
or  reverse  direction.  This  vertical  spindle  is  made  with  a 
tapered  socket  in  which  milling  cutters  or  twist  drills  may 
be  mounted,  using  an  adapter  bushing  if  necessary,  or  a 
gear  furnished  with  a  tapered  shank  to  fit  the  socket  may  be 
mounted  at  the  lower  end  of  this  spindle  in  order  to  provide 
means  of  driving  the  lathe  head  or  the  horizontal  boring 
head. 

For  the  performance  of  slotting  operations,  a  special  at- 
tachment is  permanently  secured  to  the  right-hand  side  of 
the  planer  head,  power  for  driving  this  attachment  being 
transmitted  from  the  vertical  spindle  through  a  pair  of 
spiral  gears  to  a  horizontal  shaft  that  carries  a  slotted  crank 
disk,  in  which  the  position  of  the  crankpin  may  be  adjusted 
to  provide  for  obtaining  any  required  length  of  stroke  for 
the  slotting  tool.  For  vertical  boring,  a  rotary  work-table 
is  provided,  which  is  driven  from  spiral  gear  G  that  will  be 
seen  on  the  vertical  driving  shaft  at  the  left-hand  side  of 
the  machine.  From  this  gear,  power  is  transmitted  through 
a  horizontal  shaft  that  is  carried  by  a  bracket  bolted  to  the 
face  of  the  housing,  and  thence  through  bevel  gears  to  an- 
other horizontal  shaft  on  which  there  is  a  worm  that  meshes 
with  a  worm-wheel  connected  to  the  rotary  table.  It  will, 
of  course,  be  apparent  that  in  connection  with  this  rotary 
attachment,  use  is  made  of  a  tool  mounted  in  either  the 
vertical  spindle  or  clapper-box  of  the  planer  head,  according 
to  which  is  most  convenient  for  the  particular  job  on  which 
the  machine  is  engaged. 

Arrangement  of  the  Lathe  Headstock  and  Tailstock 

The  lathe  head  is  driven  by  a  bevel  pinion  carried  on  a 
tapered  shank  which  fits  into  the  vertical  spindle  of  the 
machine.  This  pinion  meshes  with  a  bevel  gear  on  the  lathe 
head,  and  it  will  be  seen  that  back-gears  are  furnished,  as 
in  the  case  of  engine  lathe'  heads  of  standard  design.    There 


Fig.  3.     Multiplex  Machine  engaged  upon  the  Performance  of  a 
Milling   Operation 

are  also  studs  at  the  end  of  the  head  on  which  the  necessary 
combinations  of  change-gears  may  be  mounted  to  provide 
for  the  performance  of  a  wide  range  of  thread  cutting  opera- 
tions. Such  operations  are  handled  with  the  work  mounted 
on  centers;  and  to  provide  for  traversing  the  tool  along  the 
work,  use  is  made  of  a  combination  cross-slide  and  longitu- 
dinal slide  that  is  mounted  on  the  main  table  of  the  ma- 
chine between  the  headstock  and  tailstock.  Longitudinal 
movement  of  this  slide  is  accomplished  by  means  of  a  lead- 
screw  which  is  rotated  from  the  lathe  head  by  means  of  a 
universal  jointed  rod. 

In  addition  to  its  use  for  thread  cutting,  the  lathe  attach- 
ment can  be  utilized  for  the  performance  of  various  turning 
and  facing  operations;  also,  there  is  a  dividing  head  mounted 
on  this  attachment  which  provides  for  the  performance  of 
gear-cutting  operations  and  for  such  work  as  milling  the 
sides  of  hexagonal  and  similarly  shaped  pieces.  Almost  any 
work  for  which  a  dividing  head  would  ordinarily  be  em- 
ployed can  be  done  on  this  attachment.  For  gear  cutting, 
the  blank  is  chucked  on  the  lathe  spindle  and  the  gear-cutter 
is  mounted  on  a  shank  fittfhg  into  the  tapered  socket  of  the 
machine  spindle.  Then  the  traverse  movement  of  the  planer 
table  is  used  to  feed  the  work  past  the  cutter.  When  the 
cut  has  been  taken,  the  table  is  returned  to  the  starting 
point  and  the  work  is  indexed,  using  the  dividing  head  to 
obtain  the  necessary  spacing,  after  which  a  second  tooth  is 
cut.  This  process  is  repeated  until  all  of  the  teeth  have 
been  completed. 

Performance  of  Horizontal  and  Vertical  Boring  Operations 

For  use  in  performing  horizontal  boring  operations,  there 
is  an  auxiliary  attachment  which  is  bolted  onto  the  bottom 
of  the  planer  head,  provision  being  made  for  driving  the 
horizontal  spindle  of  the  boring  attachment  by  means  of  a 
bevel  pinion  carried   by  a  shank  which   is   fitted   into   the 
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Fig.   4.      Planing   on   Multiplex   Machine 


Fig.   5.     Vertical  Boring  on  Multiplex  Machine  Fig.   6.     Rotary  Milling  on  Multiplex  Machine 
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socket  of  the  spindle  carried  by  the  planer  head.  This  pinion 
meshes  with  a  bevel  gear  on  the  horizontal  spindle  of  the 
boring  attachment,  in  which  any  required  form  of  boring- 
bar,  twist  drill,  or  other  tool  may  be  mounted.  Where  a 
boring-bar  of  considerable  length  is  to  be  utilized,  an  out- 
board support  must  be  provided,  and  on  the  Multiplex  ma- 
chine this  is  furnished  by  a  steadyrest  having  a  bearing  of 
the  proper  size  to  receive  the  outer  end  of  the  boring-bar. 

In  the  kind  of  shops  where  the  Multiplex  machine  is  likely 
to  be  used,  it  will  frequently  be  found  necessary  to  handle 
such  work  as  boring  out  a  bearing  and  facing  both  ends  of 
the  bearing  housing  at  accurate  right  angles  with  the  bore. 
Such  work  may  be  done  very  nicely  by  means  of  this  hori- 
zontal boring  attachment.  After  the  bore  has  been  finished, 
a  facing  tool  is  mounted  in  the  horizontal  spindle  and  one 
end  of  the  work  is  faced  off.  In  order  to  assure  having  both 
of  the  end  faces  at  accurate  right  angles  with  the  bore,  care 
must  be  taken  not  to  disturb  the  setting  of  the  work  until 
the  job  is  finished.  Hence,  the  method  of  procedure  is  to 
raise  the  cross-rail  and  run  the  planer  table  through  to  a 
position  where  the  opposite  end  of  the  work  can  be  reached. 
Then  the  horizontal  boring  attachment  is  reversed,  end  for 
end,  to  enable  the  facing  tool  to  complete  the  job  by  finish- 
ing the  opposite 
end  of  the  casting. 

Vertical  boring 
operations  are  per- 
formed on  the  Mul- 
tiplex machine 
through  the  use  of 
a  rotary  table  on 
which  the  work  is 
carried.  The  means 
that  have  been  pro- 
vided for  driving 
this  attachment 
have  already  been 
described.  The  ro- 
tary table  may  be 
used  for  the  per- 
formance of  ver- 
tical boring  opera- 
tions done  with  a 
tool  carried  by  the 
clapper-box,  or  use 
may  be  made  of  an 
end-mill  mounted  in  the  main  spindle  of  the  machine.  In- 
genious mechanics  will  find  many  ways  of  using  this  equip- 
ment for  handling  the  great  variety  of  work  that  comes  to 
the  average  jobbing  shop,  for  the  performance  of  which  sev- 
eral different  machine  tools  would  otherwise  be  required. 

Performance  of  Milling-  and  Drilling-  Operations 

Either  milling  or  drilling  operations  are  performed  with 
an  end-mill  or  twist  drill  mounted  in  the  main  spindle  car- 
ried by  the  planer  head.  An  important  feature  of  the  design, 
in  so  far  as  the  performance  of  these  two  classes  of  operation 
is  concerned,  is  that  the  planer  head  is  mounted  on  a  grad- 
uated swivel  so  that  the  spindle  carried  by  it  may  be  set  at 
any  required  angle  for  performing  milling  or  drilling  opera- 
tions in  other  than  a  vertical  position.  Any  point  can  be 
reached  around  a  complete  circle.  Power  cross-feed  and 
longitudinal  feed  movements  are  provided  for  the  perform- 
ance of  milling  operations;  the  transverse  feed  is  accom- 
plished by  means  of  a  screw  in  the  cross-rail  of  the  machine, 
which  traverses  the  head  along  the  rail;  and  for  the  longi- 
tudinal feed  movement,  the  bull. wheel  and  rack  are  driven 
at  a  slow  speed  in  order  to  feed  the  table  along  the  bed  of 
the  machine  at  the  proper  rate.  This  feed  movement  is  ob- 
tained by  driving  the  bull  wheel  at  a  low  speed  through  a 
universal  jointed  rod,  which  takes  power  from  the  driving 
pulley  at  the  left-hand  side  of  the  machine.  On  both  the 
longitudinal  feed  and  cross-feed  movements,  friction  clutches 
are  provided,  and  if  so  desired,  these  clutches  may  be  re- 


Cone   Four-spindle   Automatic   Screw  Machine   which  is   adapted   for   handling   Stock 
from  1V£  Inch  to  3%  Inches  in  Diameter 


leased  by  simply  turning  a  knurled  sleeve,  after  which  a 
hand-crank  may  be  used  for  obtaining  a  rapid  traverse  or 
quick  adjustment,  according  to  the  conditions  of  operation 
that  are  needed. 

Slotting  Attachment 

A  description  has  already  been  given  of  the  arrangement 
of  the  slotting  attachment,  but  attention  should  be  drawn 
to  the  fact  that  the  graduated  swivel,  on  which  the  main 
head  of  the  machine  is  mounted,  provides  for  swiveling  the 
slotting  attachment  so  that  it  may  be  used  for  cutting  die 
openings  to  obtain  the  required  clearance,  or  for  the  per- 
formance of  keyseating  or  slotting  operations  in  tapered 
openings,  etc. 

Adaptability 

With  a  machine  of  this  type,  there  are  very  few  among 
the  great  variety  of  jobs  which  come  to  a  shop  engaged  in 
the  performance  of  general  machine  work,  which  cannot  be 
handled;  and  it  will  be  of  interest  to  note  in  this  connec- 
tion, that  any  of  the  attachments  provided  for  use  on  this 
machine  can  be  set  up  in  not  over  fifteen  minutes.  One  of 
the  most  important  claims  made  for  this  Multiplex  machine 

tool  is  that  it  is 
able  to  handle  all 
o  f  t  h  e  operations 
which  have  been 
mentioned,  without 
occupying  any  more 
floor  space  than 
would  be  required 
to  set  up  a  small- 
sized  planer.  Any 
combination  of  op- 
erations can  be  per 
formed  on  a  piece 
of  work  without  re- 
quiring its  setting 
on  the  table  to  be 
altered.  This  is 
often  an  important 
feature  in  assuring 
accuracy  in  com- 
bination boring 
and  facing  opera- 
tions, etc. 


CONE   FOUR-SPINDLE  AUTOMATIC 

In  the  November,  1917  number  of  Machinery,  a  descrip- 
tion was  published  of  a  four-spindle  automatic  screw  ma- 
chine which  had  just  been  placed  on  the  market  at  that  time 
by  the  Cone  Automatic  Machine  Co.,  Inc.,  Windsor,  Vt.  Re- 
cently this  firm  has  added  to  its  line  a  machine  which  em- 
bodies most  of  the  features  of  the  original  design,  but  which 
is  adapted  for  a  considerably  wider  range  of  work,  owing 
to  the  fact  that  it  is  capable  of  taking  stock  from  1%  inch 
to  3%  inches  in  diameter.  In  order  to  provide  for  handling 
heavy  work,  a  box  form  of  bed  has  been  incorporated  in  the 
design,  which  affords  ample  rigidity  and  chip  room.  Those 
who  are  familiar  with  the  Cone  automatics  know  that  the 
camming  has  been  worked  out  in  such  a  way  that  the  feed 
movements  of  the  drills  and  reamers  are  independent  of 
each  other.  On  these  large  machines,  this  is  an  especially 
important  factor  in  providing  for  increased  production 
through  applying  duplicate  tools  for  the  performance  of 
drilling,  reaming,  forming  and  cutting-off  operations.  Prac- 
tically double  the  output  is  accomplished  by  applying  this 
principle  of  tooling,  and  owing  to  the  independent  feed  move- 
ments for  the  drills  and  reamers,  it  is  not  found  necessary 
to  retard  the  drills  when  the  reamers  are  withdrawn  to 
provide  for  cutting  off  the  finished  pieces.  These  new  Cone 
automatics  occupy  a  floor  space  11  feet  in  length  by  5  feet 
6  inches  in  width,  and  weigh  15,000  pounds. 
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Fig.    1.     Receding  Type  of  Pipe   Threader  made   by  the   Greenfield 
Tap  &  Die  Corporation 

GREENFIELD  RECEDING  PIPE  THREADER 

In  working  out  the  design  of  a  receding  pipe  threader 
which  has  recently  been  added  to  the  line  of  tools  manufac- 
tured by  the  Greenfield  Tap  &  Die  Corporation,  Greenfield, 
Mass.,  provision  has  been  made  for  winding  the  threader 
onto  the  pipe  until  a  thread  of  the  desired  length  has  been 
cut,  after  which  the  threader  may  be  pulled  straight  off.  It  is 
stated  that  this  tool  leads  on  easily,  and  that,  if  anything, 
the  action  of  the  tool  becomes  freer  as  it  is  advanced  onto 
the  work.  No  unwinding  is  necessary  to  return  the  threader 
to  the  starting  position;  it  is  merely  necessary  to  release  the 
lead-screw,  lift  the  head,  reset  the  trigger,  and  begin  an- 
other cut.  The  chasers  are  interchangeable,  and  are  made 
in  such  a  way  that  it  is  possible  to  replace  a  single  chaser 
in  case  of  breakage.  Under  such  conditions  the  replaced 
chaser  will  follow  or  "track"  uniformly  with  the  remainder 
of  the  set,  making  it  unnecessary  to  buy  an  entire  new  set 
of  chasers  when  one  becomes  unfit  for  further  use. 

At  the  beginning  of  the  operation,  the  chasers  cut  a  full- 
depth  thread,  and  as  the  work  progresses,  the  levers  which 
support  the  chasers  gradually  change  their  position,  permit- 
ting the  chasers  to  recede  until  they  have  finally  backed 
completely  away  from  the  pipe.  Then  the  threader  can  be 
pulled  straight  off  the  pipe,  avoiding  loss  of  time  in  unwind- 
ing. A  single  turn  of  any  three  conveniently  placed  lugs 
disengages  the  lead-screw,  so  that  the  head  may  be  pulled 
back  to  the  original  position  and  reset  at  that  point.  A 
three-jaw  chuck  guide  is  provided  on  this  tool,  and  after 
the  jaws  are  tightened  against  the  pipe,  one  turn  of  a  grip 
screw  working  inside  the  chuck  tightens  the  chuck  so  that  it 
cannot  slip.  The  jaws  open  wide  enough  to  take  in  a  coup- 
ling of  the  largest  pipe  size  that  comes  within  the  range 
of  this  tool.  Adjustment  may  be  made  for  cutting  shallow 
or  deep  threads,  such  adjustment  being  easily  made  by 
changing  the  setting  of  the  lock-nut  and  adjusting  rods  that 
project  through  the  head  of  the  threader.  The  lead-nut  is 
made  of  three  segments  which  clean  themselves,  and  no  dirt 
or  chips  can  gather  on  the  lead-screw.  Both  the  lead-screw 
and   nut  are   replaceable  without   requiring   the   tool   to   be 


returned  to  ilic  factory.  The  threader  Is  regularly  provided 
with  one  .set  of  narrow  chasers  for  each  pipe  size,  Briggs 
standard  righft-hand  threads  being  furnished  unless  other- 
fviS6  Specified.  A  :;.  I  of  1 .  ■  1 1  hand  chasers  and  lead  screw  can 
be  Furnished  to  order  and  the  threader  will  cut  either  right- 
or  left  hand  threads  by  Changing  the  removable  lead-screw 
ami  nut.  Chasers  for  cutting  British  (Whitworth)  standard 
threads  may   be  furnished   to  order. 

To  provide  for  the  performance!  of  pipe  threading  opera 
tions  in  trenches  or  near  walls  and  other  places  where  the 
amount  of  space  is  limited,  a  ratchet  receding  pipe  threader 
has  been  placed  on  the  market  by  the  Greenfield  Tap  &  Die 
Corporation.  In  its  general  arrangement  this  tool  is  similar 
to  the  regular  receding  threader  which  has  just  been  de- 
scribed. The  ratchet  mechanism  represents  the  only  change, 
and  it  is  incorporated  in  the  die-stock  instead  of  being  made 
an  attachment.  The  head  is  so  designed  that  the  pulling 
strain  of  the  handles  comes  directly  back  of  and  in  line  with 
the  chasers,  thus  minimizing  the  pull  and  avoiding  danger 


Improved  Marking  Machine  built  by  the  Noble  &  Westbrook  Mfg.  Co. 

of  trouble  being  caused  by  twisting  strains.  The  threader  is 
made  with  two  handle  lugs,  and  two  handles  are  furnished 
with  the  tool.  When  it  is  to  be  used  with  the  ratchet 
mechanism,  one  of  these  handles  is  taken  off  and  the  tool 
will  then  swing  in  a  14-inch  circle;  but  it  is  equally  feasible 
to  screw  the  second  handle  into  place  in  its  lug  and  use  this 
tool  just  as  the  regular  receding  pipe  threader  is  operated. 


Fig.   2.     Ratchet  Type  of  Receding  Pipe  Threader  made   by  the 
Greenfield  Tap   &   Die   Corporation 


NOBLE  &  WESTBROOK  MARKING 
MACHINE 

This  special  marking  machine  for  impressing  graduations 
and  figures  on  scale  beams  and  other  long  work  is  a  recent 
product  of  the  Noble  &  "Westbrook  Mfg.  Co.,  19  Asylum  St., 
Hartford,  Conn.  .It  is  said  to  be  simply  designed,  accurate, 
and  very  easy  to  operate.  The  piece  of  work  to  be  marked 
is  held  on  the  table  by  a  suitable  fixture  and  when  marking 
flat  work,  a  cylindrical  die  is  used.  It  is  carried  in  a  yoke 
or  holder  and  is  connected  with  an  accurately  cut  gear  and 
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rack.  The  impression  of  this  die  into  the  work  is  provided 
for  by  foot  pressure  applied  through  a  treadle  and  cam, 
which  are  adjustable  to  regulate  the  depth  of  the  impression 
within  0.001  inch  of  absolute  uniformity,  which  means  that 
even  and  accurate  impressions  can  be  secured.  This  ma- 
chine is  suitable  not  only  for  graduating  scale  beams,  but 
it  can  be  used  for  numbering  or  lettering  many  other  long 
pieces  of  work.  Two  samples  of  work  graduated  on  one  of 
these  machines  are  shown  standing  on  the  top  of  the  frame. 


THOMSON  ELECTRIC  RIVETING  MACHINE 

A  Type  C  electric  riveting  machine,  which  has  capacity 
for  handling  medium-sized  work,  has  recently  been  devel- 
oped and  placed  on  the  market  by  the  Thomson  Electric 
Welding  Co.,  Lynn,  Mass.  This  machine  will  accommodate 
any  commercial  lengths  of  rivets  in  sizes  from  %  inch  to 
%  inch  in  diameter,  and  it  has  been  so  designed  that  the 
cycle  of  operations  may  be  easily  controlled  with  a  minimum 


Electric  Riveting  Machine  built  by  the  Thomson  Electrio  Welding  Co. 

expenditure  of  physical  effort  on  the  part  of  the  operator. 
The  rivet  to  be  heated  is  first  set  in  place  in  the  work, 
which  is  then  laid  on  the  lower  die  of  the  riveting  machine, 
so  that  the  head  of  the  rivet  rests  in  a  small  recessed  pocket 
provided  on  the  face  of  the  lower  die  in  order  to  preserve 
its  shape.  By  means  of  a  hand-controlled  lever  mounted  on 
the  sliding  head  of  the  machine,  the  operator  now  swings 
the  whole  head  to  the  left,  thus  bringing  the  right-hand 
copper  die  directly  over  the  rivet  shank.  Then  by  pulling 
down  on  the  operating  handle,  the  copper  heating  die  is 
forced  into  intimate  contact  with  the  upper  end  of  the  rivet 
shank  that  is  to  be  heated.  By  the  application  of  pressure 
on  a  push-button  on  the  outer  end  of  the  controlling  lever, 
the  electric  current  is  turned  on  and  heating  of  the  rivet  is 
started.  When  the  rivet  shank  has  reached  a  temperature 
corresponding  to  a  white  heat,  the  operator  releases  the 
pressure  of  the  hand-lever,  which  allows  the  copper  heating 
die  to  be  lifted  out  oT  the  way  by  a  spring,  after  which  he 
swings  the  whole  sliding  head  to  the  right,  thus  bringing 
the  steel  heading  die  into  line  over  the  hot  rivet.  He  then 
depresses  the  foot  control  at  the  right-hand  side  of  the  ma- 


Fig.    1.     Ingersoll-Rand 


"Imperial   Fourteen' 
cooled   Cylinder 


Air   Compressor    with    Air- 


chine,  which  engages  the  clutch  on  the  belt-driven  flywheel 
with  the  press  mechanism  and  causes  the  heading  die  to 
make  one  full  down  stroke,  after  which  it  returns  to  the 
starting  position.  The  clutch  is  automatically  disengaged 
upon  the  completion  of  the  return  stroke  of  the  press,  regard- 
less of  whether  the  foot  control  is  held  down  or  released. 


INGERSOLL-RAND  AIR  COMPRESSOR 

One  of  the  recent  products  of  the  Ingersoll-Rand  Co.,  11 
Broadway,  New  York  City,  is  a  small-sized  air  compressor 
known  as  the  "Imperial  Fourteen."  This  apparatus  has  been 
adapted  as  the  standard  low  capacity  compressor  for  the  line 
of  equipment  built  by  this  company.  After  conducting  a 
series  of  tests  extending  over  a  period  of  one  year,  it  is 
stated  that  these  compressors  have  proven  themselves  to  be 
efficient,  reliable,  and  inexpensive  to  operate.  They  are  built 
in  four  sizes  with  capacities  covering  a  range  from  three  to 
forty-five  cubic  feet  per  minute  at  pressures  up  to  100  pounds 
per  square  inch.  These  small  compressors  can,  however,  be 
used  for  pressure  requirements  up  to  200  pounds  per  square 
inch.  When  this  high  pressure  is  to  be  developed,  it  will 
be  obvious  that  more  power  would  be  required  to  drive  the 


I 


Fig.   2. 


Ingersoll-Rand    "Imperial   Fourteen"    Air  Compressor   with 
Water-cooled   Cylinder 
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air  compressor.     These  "Imperial   Fourteen"  compressors  are 

single  acting  machines  of  the  vertical  type  and  they  are 
bulll  tor  s  bell  drive  When  driven  from  ■  llneshaft,  Ughl 
ami  loose  pull  tupplled;  and  when  the  use  ol  an  In* 

dependent  motor  is  desired,  the  oompreeeor  is  furnished  as 
a  unit  complete!)  equipped  \vitii  a  motor,  endless  belt,  and 

short-drive  attachment.  In  the  latter  ease,  a  hard  wood  base 
plate   is  Included   with   the  standard  BQUlpmenl 

It    is  stated   that    those  machines  are   BO   perfectly    halanced 

that  they  will  operate  satisfactorily  if  bolted  to  any  solid 
Boor;  hut  where  permanence  of  installation  is  desired,  the 
use  of  a  specially  constructed  concrete  foundation  is  recom- 
mended. The  smallest  of  the  four  sizes  in  which  these  air 
compressors  are  built  is  provided  with  a  ribbed  cylinder  to 
facilitate  air  cooling,  where  the  service  required  of  the  com- 
pressor is  intermittent;  and  with  a  water-cooled  cylinder  of 
the  reservoir  type,  if  continuous  service  is  required  of  the 
machine.  The  three  larger  sizes  of  machines  are  always 
equipped  with  water-cooled  cylinders  and  employ  the  reser- 
voir jacket  system,  except  in  the  case  of  the  largest  size, 
on  which  a  closed  jacket  may  be  provided  for  connection 
to  the  pressure  system.  Attention  is  called  to  the  fact  that 
the  reservoir  cylinder  design  affords  a  liberal  water  capacity, 
and  that  both  the  cylinder  barrel  and  head  are  effectively 
cooled.  It  is  stated  that  by  filling  the  space  between  the 
jacket  and  cylinder,  sufficient  water  is  provided  to  last  for 
a  ten-hour  day's  run.  In  general  appearance,  the  "Imperial 
Fourteen"  air  compressors  are  somewhat  similar  to  auto- 
mobile engines.  There  is  the  same  drop-forged  crankshaft 
and  connecting-rod,  the  die-cast  bearings,  the  automatic 
splash  lubrication  system,  and  the  general  ruggedness  and 
simplicity  of  construction. 


FERRACUTE  TRIMMING  PRESS 

The  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  has  recently 
added  to  its  line  a  trimming  press  in  the  design  of  which 
several  new  features  have  been  incorporated.  This  machine 
has  a  capacity  for  exerting  a  pressure  of  200  tons;  and  it  is 
equipped  with  an  auxiliary  side  ram  which  develops  a  pres- 
sure of  50  tons.     In  the  accompanying  illustrations,  a  pair 


Fig.   2.     Opposite   Side   of  Trimming  Press  showing   Method   of   mounting 
the    Motor 

of  shearing  dies  is  shown  set  in  the  side  ram,  which  has  a 
stroke  of  3  inches,  while  the  stroke  of  the  main  ram  is  6 
inches.  To  provide  for  the  application  of  individual  motor 
drive,  a  bracket  is  provided  on  the  machine,  and  the  motor 
is  equipped  with  a  raw-hide  pinion  that  engages  teeth  cut  in 
the  rim  of  the  flywheel.  This  wheel  weighs  one  ton,  and 
should  run  at  a  speed  of  183  revolutions  per  minute;  under 
these  conditions  of  operation,  the  ram  makes  twenty  strokes 
per  minute.  On  this  machine,  all  gears  and  other  moving 
parts,  as  well  as  the  flywheel,  are  adequately  guarded  by 
covers  made  of  woven  wire,  the  edges  of  which  are  cast 
into  an  iron  frame,  this  construction  being  a  patented  in- 
vention of  Mr.  Oberlin  Smith,  president  of  the  Ferracute 
Machine  Co.  Pressure  applied  to  the  treadle  causes  the  press 
to  make  one  stroke,  at  the  completion  of  which  the  ram  is 
automatically  stopped  in  its  highest  position.  Motion  is 
transmitted  from  a  driving  gear  to  the  shaft  by  means  of  a 
pin  clutch.  The  principal  dimensions  of  this  machine  are 
as  follows:  Diameter  of  shaft  in  journals,  iy2  inches,  and  at 
crank  9  inches;  maximum  adjustment  of  main  ram  down- 
ward from  the  top  position,  5  inches;  maximum  adjustment 
of  the  side  ram,  3  inches;  total  height  of  machine,  1^  feet; 
and  weight,  39,500  pounds. 


Fig.    1.     Ferracute   Trimming  Press   showing  Arrangement   of   Side   Ram 


MORRIS  BORING  AND  DRILLING  MACHINE 

The  Morris  Machine  Tool  Co.,  Cincinnati,  Ohio,  is  now 
building  a  horizontal  boring  machine  which  is  adapted  for 
the  performance  of  boring,  drilling,  facing,  and  tapping  op- 
erations. This  machine  has  been  designed  with  all  control 
levers  centralized  so  that  they  are  within  easy  reach  of  the 
operator.  The  bed  is  a  one-piece  casting  of  box  section,  and 
the  same  form  of  construction  has  been  adopted  for  the  col- 
umn which  is  extended  outward  at  the  bottom  to  provide 
an  ample  sized  surface  at  the  point  where  it  is  bolted  to  the 
base.  Following  the  usual  practice  in  designing,  gibs  have 
been  provided  for  adjusting  the  bearing  of  the  head  on  its 
ways  on  the  column,  and  the  head  is  counterbalanced  to  facil- 
itate adjusting  its  position.  Provision  is  made  for  raising 
or  lowering  the  head  by  means  of  a  handwheel  at  the  top  of 
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tween  spindle  and  outer  support,  48  inches; 
size  of  table,  20  by  36  inches;  maximum  lon- 
gitudinal feed  of  table,  31  inches;  maximum 
cross-feed  of  table,  28  3/4  inches;  height  of 
table  from  floor,  31  inches;  available  rates  of 
feed  per  revolution  of  the  spindle,  0.006,  0.009, 
0.012,  0.017,  0.022,  and  0.030  inches;  range  of 
spindle  speed's,  20  to  350  revolutions  per  min- 
ute; size  of  driving  pulley  on  speed-box,  14 
inches  in  diameter  by  3  3/4  inches  face  width; 
recommended  speed  of  driving  pulley  on 
speed-box,  400  revolutions  per  minute;  recom- 
mended capacity  of  driving  motor,  5  horse- 
power; recommended  speed  of  driving  motor, 
1200  revolutions  per  minute;  and  approximate 
net  weight  of  machine,  6500  pounds. 


Horizontal    Boring   and    Drilling    Machine    built    by    the    Morris    Machine   Tool   Co 

the  column,  and  by  combining  a  steel  scale  on  the  column 
graduated  to  1/16  inch  with  a  micrometer  collar  on  the  head 
elevating  screw,  it  is  an  easy  matter  to  accurately  set  the 
head  in  any  desired  position.  The  back-gears  are  made  of 
3y2  per  cent  nickel  steel,  and  they  are  heat-treated  and 
hardened  to  secure  the  desired  physical  properties.  These 
gears  are  fully  enclosed  and  mounted  as  a  unit  at  the  back 
of  the  head.  Six  changes  of  feed  are  obtainable  through 
gears  contained  in  a  box  mounted  on  the  head,  a  dial  being 
provided  on  this  box  which  indicates  each  rate  of  feed  in 
thousandths  of  an  inch  per  revolution  of  the  spindle.  An 
automatic  trip  provides  for  disengaging  the  feed  at  any  point 
within  the  full  spindle  traverse. 

A  high-carbon  steel  forging  is  used  in  making  the  spindle, 
which  is  accurately  finished  to  size  by  grinding.    The  thrust 
load  is  supported  by  a  ball  bearing,  and  the  spindle  sleeve 
is  graduated  and  provided  with  a  direct-reading  depth  gage. 
Helical  gears  are  employed  for  driving  the  spindle,  the  helix 
angle  of  these  gears  being  great  enough  to  provide  for  hav- 
ing more  than  one  pair  of  teeth  in  engagement  at  a  time; 
but  care  has  been  taken   to  avoid   having  the  helix  angle 
great   enough   to   develop   an    objectionable   amount   of   end 
thrust.     Six   changes   of   speed   are   ob- 
tained   through    gears    which    run     in 
grease  contained  in  a  box  mounted   in 
the  bed  of  the  machine.    These  changes 
are  obtained  by  the  two  vertical  levers 
which  will  be  seen  at  the  front  of  the 
bed    below    the    column;     the    left-hand 
lever  controls   a  double   friction   clutch 
on  the  pulley  shaft,  and  the  right-hand 
lever  provides  for  the  manipulation  of 
three  sliding  gears.    All  bearings  in  the 
machine    are   bronze   bushed,    and    pro- 
vided with  felt  wipers  to  draw  oil  into 
the  bearings.  Arrangement  can  be  made 
for    a    motor    drive    on    this    machine, 
either    from    a    3    to    1    variable-3peed 
motor  connected  to  the  lower  shaft  by 
a   pair    of   gears,    or    from   a   constant- 
speed  motor  connected  with   the  speed- 
box. 

The  principal  dimensions  of  this  ma- 
chine are  as  follows:  Minimum  diam- 
eter of  spindle,  115/16  inch;  diameter 
of  spindle  nose,  3  11/32  inches;  taper 
of  spindle  socket,  No.  5  Morse;  max- 
imum spindle  traverse,  17  1/4  inches; 
maximum  distance  between  spindle  and 
table,  20  inches;  maximum  distance  be- 


BRIDGEPORT  KNIFE  AND  EDGE 
GRINDER 

To   provide   for   the   performance   of   knife- 
and  edge-grinding  operations,  the  Bridgeport 
Safety    Emery    Wheel    Co.,    Inc.,    Bridgeport, 
Conn.,  has  recently  placed  on  the  market  an 
automatic  grinding  machine  which  is  equipped  with  a  sec- 
tional wheel  of  the  form  shown  in  Fig.  2.    The  table  of  this 
machine  runs  on  flat  ways,  and  the  outer  edges  of  the  table 
are  yoked  under  the  bed  to  hold  it  securely  in  alignment. 
Gibs  provide  means  of  taking  up  wear.    A  knife  bar,  which 
is  journaled  at  each  end,  is  bolted  to  the  table  and  a  worm 
and   worm-wheel   are   provided    to   revolve   the   bar   to   any 
angle  that  is  required  to  obtain  the  proper  bevel  on  the  work. 
This  bar  can  be  quickly  removed  when  it  is  desired  to  use 
the  machine  for  edge-  or  surface-grinding  operations. 

The  grinding  wheel  is  mounted  in  a  steel  chuck  which  is 
finished  all  over  and  has  an  inside  ring  cast  integral  with 
the  chuck  and  forming  a  part  of  it.  There  are  radial  par- 
titions that  divide  the  chuck  into  a  series  of  pockets  for 
receiving  the  wheel  sections,  a  suitable  amount  of  space 
being  left  between  each  section  to  provide  clearance  for  the 
material  that  is  ground  off  the  work.  These  grinding  wheel 
sections  are  set  forward  as  the  abrasive  material  is  worn 
away,  and  the  sections  are  made  of  such  a  shape  that  they 
have  a  shearing  action  on  the  work.  The  chuck  is  heavily 
constructed  and  is  said  to  be  entirely  free  from  even  the 
slightest  tendency  toward  vibration  under  the  most  severe 


Fig.    1.     Knife-  and   Edge-grinding  Machine   buUt  by   the   Bridgeport  Safety  Emery  Wheel  Co. 
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Fig.    2. 


Sectional  Type  of  Grinding  Wheel  used  on  the  Machine  shown 
in  Fig.    1 


conditions  of  operation.  Ball  bearings  support  the  spindle 
on  which  the  grinding  chuck  is  carried,  and  these  ball  bear- 
ings may  be  easily  renewed  if  they  show  any  signs  of  wear. 
The  grinding  head  is  pivoted  in  such  a  way  that  it  may  be 
swiveled  to  provide  for  grinding  flat  work  or  slightly  con- 
cave work,  according  to  the  requirements  of  different  jobs. 
This  head  is  attached  to  a  carriage  that  operates  over  dove- 
tailed ways  and  is  provided  with  gibs  to  afford  the  necessary 
compensation  for  wear.  Provision  is  made  for  feeding  the 
grinding  wheel  up  to  the  work  by  means  of  a  screw,  which 
is  operated  by  hand  or  automatically.  A  centrifugal  pump 
is  mounted  in  the  reservoir  in  the  bed  to  provide  for  carry- 
ing water  to  the  work  and  wheel,  a  globe  valve  affording 
means  of  regulating  the  flow  of  water.  All  gears  on  the  ma- 
chine are  cut  from  solid  blanks  and  a  wide-faced  fiber  pinion 
is  provided  on  the  motor  spindle.  Machines  of  this  type  are 
built  in  thirteen  different  sizes  with  capacities  for  grinding 
knives  up  to  50,  60,  70,  80,  90,  100,  110,  126,  144,  156,  170, 
180,  and  200  inches  in  length,  respectively. 


"CHAMPION"  LATHE  DOG 

The  "Champion"  safety  lathe  dog  shown  in  the  accom- 
panying illustration  is  a  recent  product  of  the  Western  Tool 
&  Mfg.  Co.,  Springfield,  Ohio,  and  has  been  patented  by  that 
concern.  The  special  claim  made  for  this  dog  is  that  the 
material  is  so  distributed  that  a  perfect  balance  is  obtained. 
Another  feature  is  that  the  set-screw  is  mounted  in  a  socket 
with  its  head  located  well  beneath  the  surface,  so  that  there 
is  no  danger  of  injuring  the  lathe  operator.  It  will  be  ap- 
parent that  this  screw  is  provided  with  a  square  head  and 
that  the  socket  in  which  it  is  located  is  of  sufficient  size  to 
receive  a  wrench  with  which  the  screw  is  tightened  or 
loosened.     One  of  these  wrenches  is  provided  with  each  dog, 

although  dogs 
may  be  purchased 
without  wrenches. 
The  use  of  elec- 
tric furnace  steel 
of  high  tensile 
strength  is  said 
to  give  these 
dogs  a  degree  of 
strength  equal  to 
the  best  drop- 
forgings.  These 
dogs  are  made 
with  either  a 
straight  or  a  bent 
tail,  and  also  in 
large  sizes  with 
two  set-screws  to 
hold    the    dog    in 

"Champion"   Lathe  Dog  made  by  the  Western  ,  ,,  , 

Tool  &  Mfg.  Co.  place  on  the  work. 


BUFFALO  BENCH  DRILLING  MACHINE 

The  Buffalo  Forgfl  Co.,  Buffalo,  N.  Y.,  Is  now  building  a 
hi  [neb  bench  drilling  machine  Which  in  illustrated  and  de- 
scribed herewith.  It  will  be  seen  that  this  machine  is  de- 
signed with  a  substantial  one-piece  frame  which  assures  per- 
fect alignment  for  all  gears  and  shafts.  The  gears  have  cut 
teeth  and  the  upper  cone  pulley  is  supported  between  the 
bearings,  which  is  said  to  be  the  means  of  increasing  the 
power  and  reducing  the  amount  of  strain  on  the  shaft.  Tight 
and  loose  pulleys  and  a  belt  shifter  are  provided  on  the 
countershaft.  The  feed-lever  and  spindle  are  held -in  posi- 
tion by  means  of  a  friction  spring  which  automatically  keeps 
the  spindle  lifted  clear  of  the  work.  The  table  is  adjustable 
up  and  down,  or  it  can  be  pushed  to  one  side  in  order  to 
provide  for  setting  up  large  pieces  of  work  on  the  finished 


Bench  Type  of  DriUing  Machine  built  by  the  Buffalo  Forge  Co. 

surfaces  of  the  machine  base.  This  machine  is  said  to  be 
especially  adapted  for  use  in  garages,  machine  shops,  etc. 
It  has  a  capacity  for  drilling  holes  up  to  9/16  inch  in  diam- 
eter. 

The  dimensions  of  the  machine  are  as  follows:  Capacity, 
for  drilling  to  center  of  a  10-inch  circle;  maximum  distance 
between  base  and  spindle,  16  inches;  maximum  distance  be- 
tween table  and  spindle,  9%  inches;  maximum  travel  of  the 
spindle,  3  inches;  diameter  of  spindle  in  sleeve,  %  inch; 
size  of  table,  7  by  8  inches;  diameter  of  column,  2%  inches; 
size  of  tight  and  loose  pulleys,  4  inches  diameter  by  1%  inch 
face  width;  diameter  of  ground  gear,  2%  inches;  dimensions 
of  two-step  cone  pulley,  3  and  4%  inches  in  diameter  by  1% 
inch  face  width;  over-all  height  of  machine,  33%  inches; 
and  weight  of  machine,  110  pounds. 


CLEVELAND  VERTICAL  MILLING 
ATTACHMENT 

For  use  in  those  shops  which  occasionally  have  to  perform 
a  machining  operation  that  could  be  most  advantageously 
done  on  a  vertical-spindle  milling  machine,  but  which  have 
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not  enough  work  to  keep  a  machine  of  this  type  profitably 
employed,  the  Cleveland  Milling  Machine  Co.,  18511  Euclid 
Ave.,  Cleveland,  Ohio,  has  developed  a  vertical-spindle  at- 
tachment for  use  on  horizontal  milling  machines  of  its  manu- 
facture. This  attachment  is  capable  of  milling  up  to  the 
full  capacity  of  the  machine  and  is  easily  mounted  on  the 
face  of  the  column.  Power  is  taken  from  a  gear  fastened 
to  the  horizontal  spindle  nose  to  drive  a  spur  gear  on  the 
horizontal  shaft  of  the  vertical  attachment,  from  which  mo- 
tion is  transmitted  through  bevel  gears  to  the  vertical  spin- 
dle. All  gears  and  shafts  of  this  attachment  are  made  of 
steel,  and  the  bearings  are  bronze  bushed.  The  spindle  is 
provided  with  the  same  form  of  bearings  which  are  used  on 
the  horizontal  milling  machine,  these  bearings  being  de- 
signed with  two  taper  cones  that  are  adjusted  by  a  nut  on 
the  spindle.  Provision  is  made  for  setting  the  head  at  any 
angle  in  a  vertical  plane,  a  graduated  dial  on  the  base  of  the 
head  being  available  for  that  purpose.  The  distance  from 
the  face  of  the  column  to  the  vertical  spindle  and  from  the 
nose  of  the  spindle  to  the  top  of  the  table  rn  the  highest  and 


Vertical  Milling  Attachment  built  by  the  Cleveland  Milling  Machine  Co. 

lowest  positions,  covers  the  range  of  an  ordinary  vertical- 
spindle  milling  machine.  These  attachments  are  made  in 
three  sizes  for  use  on  Nos.  1,  2,  and  3  Cleveland  milling  ma- 
chines. 


LIBERTY  OPEN-SIDE  PLANER 

For  use  in  machining  pieces  of  work  which  are  too  wide 
to  pass  between  the  housings  of  an  ordinary  planer,  the 
Liberty  Machine  Tool  Co.,  Hamilton,  Ohio,  has  recently 
developed  a  48-inch  open-side  planer  which  is  equipped  with 
an  improved  type  of  automatic  safety  feed  mechanism.  It 
is  claimed  that  the  design  of  this  machine  combines  all  of 
the  features  of  double  housing  planers  of  this  company's 
manufacture,  in  addition  to  which  it  is  able  to  handle  work 
of  unusual  width.  Both  the  cross-rail  and  column  have  been 
liberally  proportioned  in  order  to  allow  the  tool  to  take  any 
cut  up  to  its  full  capacity.  The  cross-rail  is  triangular  in 
shape  with  a  long  narrow  guide  extending  upward  on  the 
front  of  the  column  which  is  of  the  two-post  box  type  and 
extends  all  of  the  way  down  to  the  floor.  It  is  bolted  and 
doweled  to  the  side  of  the  bed  and  a  wide  base  is  arranged 
for  bolting  to  the  foundation.  The  bed  is  closed  at  the  top 
between  the  ways,  except  for  openings  provided  for  the  gears, 
and  an  ample  spread  is  provided  for  the  V-shaped  ways  in 
order  to  eliminate  unnecessary  overhang  of  the  table.  Auto- 
matic oil  rollers  assure  efficient  lubrication  of  the  table  bear- 
ings.    T-slots  planed  from  the  solid  metal  of  the  table,  and 
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Fig.    1.      Open-side  Planer  built  by   the   Liberty   Machine   Tool   Co. 

reamed    holes    throughout    its    entire    length,    afford    ample 
facilities  for  clamping  the  work  in  place. 

By  making  the  driving  pulleys  of  aluminum  with  cast-iron 
centers,  a  substantial  reduction  is  made  in  their  weight  and 
consequent  inertia  at  high  speed,  and  this  form  of  construc- 
tion provides  pulleys  of  ample  strength.  The  loose  pulleys 
have  wick-oiled  bronze  bushings,  and  are  made  with  a  solid 
web  instead  of  arms,  thus  providing  for  the  safety  of  the 
operator.  Both  the  pulleys  and  driving  belts  are  made  of 
ample  width  to  provide  plenty  of  power  for  the  machine. 
The  type  of  belt  shifting  mechanism  which  is  used  provides 
for  shifting  the  belts  quickly  and  without  noise.  By  enclos- 
ing the  entire  mechanism,  no  trouble  is  experienced  from 
the  accumulation  of  dirt  on  the  cam  and  other  moving  parts. 
The  belt  arms  are  adjustable  to  keep  the  belts  in  the  proper 
position  at  all  times,  and  they  have  an  additional  support 
on  the  pulley  bracket  which  relieves  the  fulcrum  stud  of 
strain.  By  means  of  shifting  levers  on  both  the  front  and 
rear  sides  of  the  machine,  the  operator  can  control  the  table 
movement  without  having  to  walk  around  the  planer.  A 
safety  lock  secures  the  shifting  mechanism  and  prevents  ac- 
cidental starting  of  the  planer.  One  of  the  features  of  this 
machine  is  the  automatic  safety  feed  mechanism  which  has 
been  incorporated  in  the  design.     With  this  device,  the  op- 


Fig.  2.     Arrangement  of  Feed  Mechanism  on  Rail  of  Liberty  Planer 
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orator  Is  able  i«>  control  or  change  the 
ratt>  of  feeds  of  the  cross-rail  beads  at 
any  time,  without  stopping  the  machine 
or  disturbing  the  rate  of  feed  of  either 
the  rlghl  or  itMi  side  bead.  Similarly,  be 
can  change  the  rate  of  feeds  of  the  Ide- 
heads  without  Btopplng  the  machine,  or 
changing  the  rate  of  feeds  of  the  beads 
on  the  cross-rail.  All  parts  of  this  feed 
mechanism  are  adequately  protected,  ai- 
though  easily  accessible  when  it  is  neces- 
sary to  make  adjustments. 

All  operating  handles  and  knobs  are 
conveniently  located  for  the  operator,  and 
the  rate  of  feed  is  indicated  by  a  dial 
which  facilitates  the  work  of  setting  the 
mechanism  to  provide  for  obtaining  any 
feed  that  may  be  needed.  Tbe  cross- 
rail  heads  are  graduated  to  provide  for  swiveling  them  to 
any  required  angle  up  to  90  degrees  in  either  direction. 
These  heads  have  automatic  feeds  in  all  directions,  which 
arc  operated  at  either  end  of  the  cross-rail.  The  power  elevat- 
ing device  is  located  at  the  top  of  the  column,  and  a  long 
handle  at  the  rear  of  the  column  operates  a  saw-tooth  clutch 
for  raising  or  lowering  the  cross-rail.  The  side-heads  are 
also  graduated  to  provide  for  swiveling  them  to  any  angle 
up  to  90  degrees  in  either  direction.  On  both  the  cross-rail 
heads  and  side-heads,  binder  screws  are  provided  on  both 
saddles  and  slides.  The  countershaft  used  for  driving  this 
machine  is  equipped  with  Hyatt  roller  bearings  throughout, 
and  all  pulleys  are  carefully  balanced.  When  it  is  desired 
to  use  the  machine  as  a  double  housing  four-head  planer, 
the  left-hand  housing  and  head  can  be  attached  at  any  time, 
as  the  designers  have  made  special  provision  for  equipping 
the  machine  in  this  way. 


Fig.   2.      Same  Jigs  shown  in  Fig 


UNIVERSAL  DRILL  JIG  SYSTEM 

Almost  every  machine  shop  in  this  country,  which  is  en- 
gaged in  the  quantity  production  of  any  product,  uses  drill 
jigs  that  have  to  be  made  especially  to  suit  the  requirements 
of  the  work.  The  cost  of  making  these  special  tools  is  often 
a  heavy  item  of  expense,  and  this  is  particularly  true  in 
cases  where  the  design  of  the  product  is  likely  to  be  changed 
at  frequent  intervals,  thus  causing  the  jigs  to  become  ob- 
solete. With  a  view  of  overcoming  the  expense  involved 
through  having  to  make  special  jigs  for  each  job,  and  the 
loss  entailed  through  the  necessity  of  having  to  discard  ex- 
pensive jigs  when  the  design  of  the  product  is  changed, 
George  A.  Gloor,  Detroit,  Mich.,  has  recently  developed  a 
universal  jig  system,  which  is  illustrated  and  described  here- 
with.    The  National  Sales  Engineering  Corporation,  Kresge 


1,   but  provided   with   Work-adapters   and   Drill  Bushings 

IHdg.,  Detroit,  Mich.,  has  the  exclusive  sales  agency  for  these 
tools.  The  principle  on  which  these  universal  jigs  are  de- 
signed consists  of  having  frames  in  which  the  drill  bush- 
ings and  work-adapters  are  mounted  to  suit  the  require- 
ments of  each  special  job;  but  the  frames  are  universal  in 
their  scope  for  all  sizes  of  work  which  come  within  their 
range,  so  that  in  order  to  adapt  a  given  frame  for  any 
specified  job,  it  is  only  necessary  to  provide  suitable  adapters 
and  drill  bushings. 

Having  made  a  preliminary  statement  concerning  features 
of  this  universal  drill  jig  system,  a  brief  description  will 
now  be  presented  of  the  way  in  which  these  tools  operate. 
In  Fig.  1,  it  will  he  seen  that  at  the  top  of  the  frame  there 
is  a  cross-bar  with  an  opening  A,  in  which  the  drill  bushing 
is  mounted.  Suitable  "work-adapters"  for  clamping  the  piece 
to  be  drilled  in  place  in  the  jig  are  arranged  on  the  frame 
as  shown  in  Fig.  2.  These  jigs  are  made  on  what  is  known 
as  the  "pump  handle"  principle.  A  wrench  is  placed  over 
the  square  end  B  of  a  shaft  mounted  at  the  front  of  the  base 
of  the  frame;  and  by  turning  this  wrench,  links  C  raise  rods 
D,  which,  in  turn,  raise  the  cross-bar  in  which  the  drill  bush- 
ing is  carried.  This  also  lifts  the  upper  clamp  off  the  work 
so  that  the  drilled  piece  can  be  removed  and  a  fresh  blank 
substituted  in  its  place  ready  (for  the  subsequent  drilling 
operation.  These  universal  jigs  are  suitable  for  use  in  the 
performance  of  drilling,  reaming,  and  tapping  operations. 


Fig.  1. 


Universal  DriU  Jigs  made  by  George  A.  Gloor  and  sold  by  National 
Sales  Engineering  Corporation 


AMERICAN  PNEUMATIC  COLLET  CHUCK 

In  an  illustration  which  accompanies  the  following  descrip- 
tion, there  is  shown  a  parallel-grip  hinged  collet  chuck 
which  is  a  recent  product  of  the  American  Pneumatic  Chuck 
Co.,  9  S.  Clinton  St.,  Chicago,  111.  An  important  departure 
from  the  usual  type  of  collet  chuck  construction  has  been 
made  in  working  out  the  design  of  this 
tool.  It  is  claimed  that  the  parallel- 
grip  feature  enables  a  piece  of  work  to 
be  held  with  the  same  pressure  for  its 
full  length,  irrespective  of  any  variation 
in  diameter  up  to  %  inch,  or  of  a  taper 
on  the  work.  For  handling  bar  work,  this 
parallel-grip  collet  chuck  is  made  open  at 
the  rear  end.  The  design  has  been  worked 
out  in  such  a  way  that  the  pull  of  the 
draw-rod  is  applied  directly  to  the  jaws, 
and  as  a  result,  the  hinge  pins  are  not 
subjected  to  any  strain;  neither  are  the 
holes  for  these  pins  likely  to  become  elon- 
gated and  cause  the  jaws  to  lose  their  ac- 
curacy of  alignment.  A  long  gradually 
tapered  bearing  at  the  front  end  of  the 
jaws  insures  then  obtaining  a  powerful 
grip  and  liberal  sized  bearing  surface. 
Adjustment  is  provided  for  the  gripping 
power  of  the  jaws  so  that  provision  may 
be  made  for  holding  work  with  thin  walls 
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ing  of  angle-plates  bolted  to  the 
inside  of  the  housings,  to  that 
they  not  only  furnish  a  bearing 
but  also  <arry  an  inside  clamp 
for  the  saddle.  In  working  out 
the  design  of  the  side-heads,  the 
"harp"  has  been  dispensed  with, 
and  the  slide  is  made  with  a 
square  gibbed  bearing  in  the 
saddle.  This  construction  is  the 
means  of  decreasing  the  number 
of  parts  and  thereby  increasing 
the  strength  of  the  heads.  A  self- 
oontalned  system  of  counter- 
weights   and    cables    counterbal- 

Parallel-grip  Hinged  CoUet  Chuck  made  by  the  American  Pneumatic  Chuck   Co.  ^^    ^    gide_heads    and    allow8 

them  to  be  easily  raised  or  lowered  by  hand.  Vertical  and 
horizontal  power  feeds  are  provided  for  each  side-head  from 
the  same  friction  clutch  that  operates  the  heads  on  the  cross- 
rail.  To  provide  ample  strength  for  handling  heavy  work, 
all  gears  and  racks  in  this  planer  are  made  of  steel,  the  driv- 
ing gears  being  of  chrome-nickel  steel.  All  high-speed  bear- 
ings are  bushed  with  bronze.  This  machine  has  been  arranged 
for  motor  drive  from  the  top  of  the  housings,  but  as  any 
type  of  drive  may  be  utilized,  the  consignee  can  select  that 
type  which  is  best  adapted  for  his  requirements. 


without  danger  of  causing  it  to  be  crushed.  All  parts  of  the 
chuck  which  are  subjected  to  wear  are  hardened  and  finished 
by  grinding.  The  regular  equipment  furnished  with  this 
chuck  includes  master  jaws  with  an  open  rear  end;  false 
jaws  that  are  either  left  blank  or  shaped  to  the  work,  and 
an  adjustable  stop  may  be  furnished  as  extra  equipment. 
A  three-jaw  chuck  of  this  type  is  made  in  four  sizes,  which 
have  capacities  for  holding  the  work  up  to  2,  3,  4,  and  5 
inches  in  diameter.  Either  two-  or  four-jaw  chucks  can  be 
made  to  special  order,  and  special  chucks  may  also  be  made 
with  capacity  for  holding  either  larger  or  smaller  sized  work 
than  that  which  comes  within  the  range  of  the  standard 
tools. 


"COULTER"  OPEN-SIDE  PLANER 

To  meet  the  requirements  of  tool-rooms  where  there  is  a 
lot  of  planing  to  be  done  on  parts  of  jigs,  dies,  etc.,  the 
Automatic  Machine  Co.,  Bridgeport,  Conn.,  has  recently 
placed  on  the  market  the  "Coulter"  open-side  planer  which 
is  illustrated  and  described  herewith.  In  addition  to  its  ap- 
plication for  the  performance  of  planing  operations  on  tool- 
room work,  this  machine  is  well  suited  for  such  operations 
as  planing  new  brasses,  refitting  old  brasses,  planing  slide 
valves  for  reseating,  and  in  general  for  those  planing  opera- 
tions which  must  be  both  rapidly  and  accurately  performed. 
The  machine  is  said  to  be  especially  suitable  for  use  on 
board  ship  where  space  is  at  a  premium.  It  will  be  apparent 
from  the  illustration  that  the  design  of  this  machine  pos- 
sesses features  of  both  the  planer  and  the  shaper,  and  it 
combines  the  convenience  and  speed  of  the  shaper  with  the 
accurate  workmanship  of  the  planer.  The  usual  advantages 
of  open-side  planers  are  obtained  on  this  machine.  Not  only 
does  the  open-side  construction  enable  large  irregularly 
shaped  pieces  to  be  planed,  but  it  also  allows  the  operator 


CINCINNATI  PLANER 

In  the  accompanying  illustration  there  is  shown  a  special 
30-inch  forge  planer  which  is  a  recent  product  of  the  Cin- 
cinnati Planer  Co.,  Cincinnati,  Ohio.     This  machine  is   in- 
tended for  severe  service,  and  to  meet  the  requirements  of 
such  work,  it  has  been  provided  with  ample  power  and  with  all 
members  liberally  proportioned  to  withstand  severe  stresses. 
A  heavy  box  section  form  of  construction  is  employed  for 
the  bed,  and  oil  reservoirs  are  cast  at  each  end  of  the  bed, 
which  catch  all  of  the  used  oil  and  hold  it  until  a  plug  is 
withdrawn  to  provide  for  draining  each  reservoir.     An  im- 
proved type  of  box  table  is  used  which  is  of  unusual  depth 
with  the  under  side  entirely  enclosed  so  that  no  chips  can 
find  their  way  through  the  table.     Chips  which  fall  on  the 
table  are  caught  by  it,  and  holes  are  provided  at  each  side 
of  the  table  to  facilitate  their  removal.     Heavy  ribs  tie  the 
top  and  bottom  of  the  table  together  at  frequent  intervals, 
and  prevent  danger  of  springing,   either 
while  clamping  the  work  in  place  or  while 
the  table  is  at  either  limit  of  its  travel. 
Gibs  prevent  any  tendency  for  the  table 
to  rise  up  from  the  bed  when  the  tools 
start  taking  a  heavy  cut.     The  box  sec- 
tion housings  are  secured  to  the  bed  by 
a  combination  of  keys,  pins,  and  bolts; 
and  they  are  tied  together  at  the  top  by 
a  heavy  arch  which  assures  absolute  ri- 
gidity, even  when  the  cross-rail  is  in  its 
highest  position. 

A  feature  of  the  design  is  the  provision 
made  for  running  the  side-heads  com- 
pletely out  of  the  way  of  the  cross-rail. 
It  will  be  seen  that  two  heads  are  pro- 
vided on  the  rail,  and  they  are  right  and 
left  hand,  with  provision  for  running  the 
two  heads  very  close  together.  These 
heads  are  furnished  with  slides  of  excep- 
tional length,  which  have  a  full  bearing 
on  the  "harp"  at  all  times.  Taper  gibs 
provide  means  of  compensating  for  wear. 
The  side-heads  are  designed  with  extra 
supports  on  the  inside  of  the  housings, 

these    Side-head     Saddle    supports     Consist-  Special  30-inch  Forge  Planer  built  by  the   Cincinnati  Planer  Co. 
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to  obtain   a    Clearer    view    of   his    work   at 

ail  times,  thus  Facilitating  the  machining 
of  parts  to  accurate  lay  oul  lines, 

Four  speeds  arc  provided  on  the  "Coult- 
er" open  side  planer,   which  adapt    the  ma 

chine  for  the  requirements  of  cutting  va- 
rious materials,  such  as  tool  steel,  ma 

chine   steel,   casi    iron,   bronze,   etc.,   at    the 

proper   cutting   speed      All   acl  jusl  incuts  on 

the  machine  are  located  within  easy  reach 

Of    the    operator    from    his    usual    working 

position,  as  a   result    of  which   be    is  able 

to  watch  the  progress  of  the  work  instead 

of  having  to  move  about  the  machine  in 

order    to    make    the    necessary    changes 

in    operating    conditions.      Sliding    gears  Ul 

which  are  easily  shifted  give  four  rates  of  travel  to  the  table 

for  each  length  of  stroke.     The  principal  dimensions  of  this 

machine  are  as  follows:    Travel  of  table,   up  to  24   inches; 

distance    from    table    to    cross-rail    in    highest    position,    16 


iversal  Index-head  made  by  the  Simmons  Machine  Co.,  Inc. 

taper  socket,  and  the  front  end  is  threaded  with  six  right- 
hand  threads  per  inch  on  a  diameter  of  2  5/16  inches.  There 
is  a  hole  1 1/16  inch  in  diameter  extending  right  through 
the  spindle.  The  swivel  block  is  graduated  and  can  be  ad- 
justed to  any  angle  from  10  degrees  below  the  horizontal  to 
10  degrees  beyond  the  perpendicular.  The  worm-wheel  is  over 
5  inches  in  diameter  and  both  the  worm  and  worm-wheel 
can  be  adjusted  to  take  up  wear.  The  headstock  and  tail- 
stock  are  regularly  made  with  a  tongue  5/8  inch  wide,  but 
a  tongue  of  any  specified  width  can  be  furnished  upon  spec- 
ification. The  index-crank  is  adjustable  and  all  bushings 
are  hardened.  The  equipment  furnished  with  this  universal 
index-head  includes  three  index-plates,  four  5/8-inch  bolts, 
a  driving  dog,  an  index  chart  showing  every  division  ob- 
tainable up  to  380  degrees,  a  spiral  chart,  a  set  of  gears, 
and  the  necessary  wrenches  for  making  adjustments.  The 
weight  of  the  attachment  is  150  pounds. 


"Coulter"  Open-side  Planer  built  by  the  Automatic  Machine  Co. 

inches;  maximum  cross-rail  traverse,  20  inches;  maximum 
vertical  tool  travel,  6  inches;  size  of  table,  46y2  by  17% 
inches  by  3*4  inches  thick;  size  of  T-slots,  to  receive  %- 
inch  bolts;  height  from  table  to  floor,  36  inches;  length  of 
bed  under  table,  53  inches;  distance  from  center  to  center 
of  ways,  11  inches;  length  of  saddle  on  cross-rail,  14  inches; 
diameter  of  swivel  head,  10  inches;  number  of  speed  changes 
for  each  stroke,  4;  horizontal  feeds,  up  to  y2  inch;  vertical 
feeds,  up  to  %  inch;  high-speed  gear  ratio,  6  to  1;  low-speed 
gear  ratio,  24  to  1;  number  of  revolutions  per  minute  of 
countershaft,  350;  size  of  single  driving  pulley,  20  inches 
in  diameter  by  3  inches  face  width;  and  net  weight  of  the 
machine,  4600  pounds. 


SIMMONS  UNIVERSAL  INDEX-HEADS 

The  Simmons  Machine  Co.,  Inc.,  981  Broadway,  Albany, 
N.  Y.,  is  now  manufacturing  a  universal  indexjhead  with  a 
spiral  cutting  attachment,  which  is  capable  of  swinging  work 
up  to  10  inches  in  diameter.  This  equipment  may  be  used 
on  any  milling  machine.     The  spindle  has  a  No.  10  B.  &  S. 


OAM-AOTUATED  LATHE  DOG 

The  cam-actuated  lathe  dog,  two  views  of  which  are  shown 
in  the  illustration  accompanying  the  following  description,  is 
a  recent  product  of  the  Efficiency  Device  Corporation,  199 
Eighth  St.,  Long  Island  City,  N.  Y.  It  will  be  apparent  from 
the  illustrations  that  this  tool  is  composed  of  two  plates, 
between  which  there  is  mounted  a  pivoted  cam,  the  tail  of 
the  driving  dog  being  an  extension  of  this  cam.  In  use,  the 
work  to  be  driven  is  passed  through  opening  A  so  that  it  is 
engaged  by  both  the  sides  of  the  opening  and  the  edge  of 
the  cam.  This  dog  is  so  designed  that  the  amount  of  driv- 
ing force  applied  to  the  work  is  regulated  by  the  amount  of 
resistance  which  the  work  offers  to  the  cutting  action  of  the 
tool.  The  harder  the  stock,  and  the  greater  resistance  which 
it  offers  to  being  cut,  the  tighter  will  the  cam  grip  the  work 
and  drive  it  against  the  tool.  A  feature  of  this  device  is  the 
rapidity  with  which  the  work  can  be  set  up  or  removed  from 
the  machine.  It  is  merely  necessary  to  push  back  the  cam 
from  the  work  in  order  to  withdraw  it  from  the  dog  and 
substitute  a  fresh  piece  in  position  to  be  turned.  The  dogs 
are  made  of  drop-forgings  and  casehardened.  There  are  no 
projections  to  injure  the  lathe  operator. 


Two  Views  of  the  Cam-actuatea  Lathe  Dog  made  by  the   Efficiency 
Device   Corporation 
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Bench   Type   of   Tapping   Machine   built   by   the   Bicknell-Thomas   Co 

BICKNELL-THOMAS  TAPPING  MACHINE 

The  bench  type  of  tapping  machine  which  is  shown  in  the 
illustration  that  accompanies  the  following  description  is  a 
recent  product  of  the  Bicknell-Thomas  Co.,  Greenfield,  Mass. 
It  will  be  apparent  that  the  design  of  this  machine  repre- 
sents rather  a  marked  departure  from  the  usual  practice  in 
constructing  tools  of  this  type.  It  is  of  compact  form  and 
sufficiently  simple  for  a  girl  to  operate.  There  are  no  pro- 
jecting parts  which  are  likely  to  injure  the  operator.  A 
friction  cone  driving  mechanism  is  employed,  which  enables 
the  operator  to  work  right  to  the  bottom  of  a  hole  without 
danger  of  breaking  the  tap,  and  this  safety  device  is  also  the 
means  of  increasing  production.  In  order  to  give  an  idea 
of  the  output  which  can  be  obtained  from  this  machine,  men- 
tion is  made  of  the  fact  that  under  test,  twenty-four  3/16- 
inch  holes  have  been  tapped  in  one  minute.  A  noiseless, 
two-speed  gear  transmission  is  used.  All  spindles  are  hard- 
ened and  ground  to  size,  and  a  ball  bearing  supports  the 
main  spindle.  The  table  slide,  on  which  any  suitable  work- 
holding  fixture  is  supported,  has  ball  bearings  to  make  it 
very  sensitive  to  operate,  and  an  adjustable  stop  is  furnished 
for  the  table.  This  machine  may  be  provided  either  with 
or  without  an  oil-pump  and  piping. 


ROCHESTER  BALL  THRUST  BEARING 

The  Rochester  Ball  Bearing  Co.,  Inc.,  205  State  St.,  Roches- 
ter, N.  Y.,  has  added  to  its  line  a  thrust  ball  bearing  which 
is  shown  in  cross-section  in  the  accompanying  illustration. 
It  will  be  apparent  that  the  raceways  of  this  bearing  are 
designed  in  accordance  with  standard  practice,  a  spherical 
seat  being  provided  on  one  of  the  races  to  compensate  for 
lack  of  alignment.  The  feature  of  this  bearing  is  the  way 
in  which  the  ball  separator  is  designed.  It  is  made  of  a 
single  piece  of  brass  with  three  small  lugs  turned  up  at 
either  side  of  each  opening,  that  are  closed  over  the  balls, 
to  form  the  retainer  in  which  they  are  held.  Sufficient  play 
is  allowed  between  the  balls  and  separator  so  that  they  are 
able  to  accurately  align  themselves  in  the  raceways,  and  by 
using  brass  as  the  material  from  which  the  separator  is 
made,  it  is  claimed  that  there  is  less  frictional  resistance 
and  less  likelihood  of  the  separator  giving  trouble  through 
breaking. 


■■  i^^S^VT 


BRISTOL  ROTARY  PRECISION 
GRINDER 

The  Bristol  Machine  Tool  Co.,  Bristol, 
Conn.,  is  now  building  an  8-inch  ring 
grinding  machine  equipped  with  a  Heald 
magnetic  chuck,  which  is  especially 
adapted  for  the  grinding  of  piston  rings, 
although  it  may  be  employed  for  grind- 
ing other  flat  faces  of  various  sizes  and 
shapes  of  work  which  come  within  the 
capacity  of  the  chuck.  This  new  surface 
grinding  machine  is  of  simple  construc- 
tion, and  several  distinctive  features  are 
embodied  in  its  design.  The  wheel-spin- 
dle is  mounted  on  a  movable  head,  at- 
tached to  a  column  supported  in  a  long 
housing  at  the  back  of  the  frame.  The 
lower  portion  of  this  head  is  so  designed  that  by  a  telescopic 
action  it  closes  and  protects  all  bearing  surfaces  of  the  col- 
umn from  damage  caused  by  the  entrance  of  grit  or  dirt 
into  the  bearings. 
The  back  column, 
although  rigidly 
attached  to  the 
frame  for  flat  sur- 
face work,  is  pro- 
vided with  a  grad- 
uated swivel  at- 
tachment with  a 
range  up  to  4  de- 
grees,  which 
makes  the  ma- 
chine suitable  for 
grinding  all  con- 
cave or  convex 
surfaces,  especial- 
ly those  on  cir- 
cular saws  and 
milling  cutters. 
Machines  of  this 
type  are  made  in 
several  different 
sizes  and  styles, 
and  they  are  reg- 
ularly supplied 
with  8-,  12-,  and 
16-inch  magnetic 
chucks.  Provision 
may  be  made  for 
equipping  the  ma- 
chine  for   either 

dry   or   wet   erind-  Bristol   Rotary   Precision    Grinding   Machine 

ing,  and  it  can  be  belt  or  motor  driven.  Faceplates,  chucks, 
or  other  suitable  fixtures  for  holding  the  work  can  be  sub- 
stituted for  the  magnetic  chuck,  if  so  desired.  The  equip- 
ment furnished  for  wet  grinding  includes  a  tank,  pump,  and 
piping,  the  pump  used  being  especially  designed  to  deliver  a 
full  flow  of  liquid  and  to  have  the  pump  under  control  at 
all  times.  The  settling  tank  can  be  easily  cleaned,  and  it 
is  made  separate  from  the  main  tank,  being  located  at  the 
side.  It  is  claimed  that  these  machines  will  operate  on 
regular  production  work  with  a  degree  of  accuracy  well  with- 
in 0.00025  inch  of  the  specified  dimension. 


Thrust    Bearing    made    by    the    Rochester    Ball    Bearing    Co. 


BEAMAN  &  SMITH  SLOT  MILLING 
MACHINE 

To  provide  for  the  performance  of  internal  slot  milling 
operations  in  gun  carriages,  the  Beaman  &  Smith  Co.,  Provi- 
dence, R.  I.,  has  recently  designed  a  machine  which  is  shown 
in  the  accompanying  illustration.  Although  this  is,  in  a 
sense,  a  special-purpose  machine,  it  is  adaptable  for  slotting 
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Slot    Milling    Maehino    built    by    tbo    Boaman    &    Smith    Co 

an>  hole  miT  7  inches  in  diameter.  For  thfs  special  class 
of  work,  il  is  a  wide  range  manufacturing  machine,  embody- 
ing features  of  design  which  provide  for  maintaining  rapid- 
ity of  operation  and  accuracy  of  the  product.  The  machine 
is  built  with  box  bed,  individual  motor  drive  for  the  cutter 
and  feed  mechanism,  a  revolving  table  to  provide  for  making 
two  slots  with  one  set-up  of  the  work,  and  a  fast  forward 
and  reverse  motion  of  the  milling  bar.  The  milling  cutter 
is  carried  on  a  vertical  spindle  which  is  driven  through  re- 
duction gearing  by  a  variable-speed  motor.  New  Departure 
double-and  single-row  ball  bearings  at  the  head  and  tail  ends, 
respectively,  provide  for  accurately  maintaining  the  location 
of  the  cutter-spindle,  and  for  allowing  it  to  rotate  without 
frictional  resistance. 

By  means  of  the  variable-speed  motor,  the  spindle  speed 
can  be  made  to  fulfill  almost  any  requirements.  The  cutter- 
bar  is  made  of  steel  and  ground  to  a  sliding  fit  in  the  sup- 
porting brackets.  The  end  of  this  bar  which  carries  the  cut- 
ter is  securely  clamped  in  a  bearing  on  the  saddle,  after 
being  located  by  a  dowel-pin  in  the  bearing.  Adjusting 
screws  in  the  bottom  of  this  bearing  engage  a  pin  in  the 
bar,  which  is  able  to  turn  sufficiently  to  obtain  an  accurate 
alignment  of  the  cutter.  This  device  provides  for  locating 
the  dowel  hole  in  successive  bars,  when  it  is  desired  to  take 
more  than  one  cut  in  the  same  slot.  The  dowel-pin  has  a 
threaded  end  to  allow  of  its  quick  removal,  and  after  the 
dowel  hole  has  been  located,  the  cutter-bar  can  be  quickly 
set.  The  spindle  driving  shaft  in  the  bar  is  connected  to  the 
main  driving  shaft  by  a  coupling  which  is  located  immediate- 
ly behind  the  clamp  bearing  on  the  saddle,  to  provide  means 
of  rapidly  changing  the  cutter-bars.  The  saddle,  which  car- 
ries the  cutter-bar  motor  and  reduction  gearing,  travels  on 
flat  ways  on  a  slide  attached  to  the  bed;  and  it  has  a  bear- 
ing surface  that  is  more  than  three  times  longer  than  it  is 
wide.  This  insures  accurate  alignment.  Wear  is  taken  up 
by  a  gib. 

Both    the    feed    and    fast    motion    are    driven    by    another 


motor,   which    is   carried    at   the 
front  of  the  machine.     The  fast 
motion    is    operated    by    friction 
clutches  which  are  controlled  by 
a  levei    on   the  front  of  the  ma- 
chine.     Close    beside    this    lever 
there    is   a   handwheel,    power 
being  supplied  to  the  feed-screw 
by  means  of  a  clutch   in  this 
wheel.     When  the  clutch   is  dis- 
engaged, the  hand   feed    or    last 
motion  is  obtainable  in  either  di- 
rection, and  with  the  clutch  en- 
gaged, power  feed  can  only  be  obtained  in  one  direction.  Two 
rates   of   feed    are   obtainable   through    change-gears,   and   a 
range  of  feed  changes  sufficient  for  the  requirements  of  all 
ordinary  classes  of  work  is  obtainable  through  the  variable- 
speed  motor.     The  variable  rates  of  feed  are  from  1/2  inch 
to    4]/4    inches    per    minute,    and    the    range    of    fast    power 
traverse  is  from  4   to  12  feet  per  minute,   depending  upon 
the   speed    of   the   motor.     A   revolving   table,   operated   by 
hand,  is  used  to  carry  the  work.     The  function  of  this  table 
is  to  turn  the  work  around  to  provide  for  slotting  the  op- 
posite side  of  an  opening  in  the  work,  without  requiring  the 
set-up  to  be  changed.     This  is  also  the  means  of  assuring 
the  attainment  of  parallel  slots.     In  revolving,  the  table  is 
carried  on  ball  bearings,  but  when  in  the  working  position 
it  is  clamped  down  on  a  large  flat  bearing.     The  accurate 
location  of  the  table  is  assured  by  means  of  a  tapered  latch. 
There  are  few  running  parts  in  this  machine,  and  all  of  them 
are  readily  accessible.    After  the  motors  are  started,  the  op- 
eration consists  chiefly  of  manipulating  the  feed  clutch  or 
the  power   traverse   lever,   and   turning  the   crank   that  re- 
volves the  table. 


LANDIS  CRANK  GRINDING  MACHINE 

The  Landis  Tool  Co.,  Waynesboro,  Pa.,  has  recently  added 


Crankpin   Grinding  Machine  built  by  the   Landis  Tool  Co. 


to  its  line  a  machine  for  crankpin  grinding  on  airplane, 
automobile,  and  other  gas  engine  crankshafts.  No  offset 
centers  are  required  with  this  machine,  the  work  being  held 
by  quickly  operated  holders  at  both  ends.  The  crankshafts 
are  driven  from  both  ends,  the  right-  and  left-hand  crank 
heads  being  geared  together.  Different  throws  are  obtained 
on  the  adjustable  heads  from  a  sliding  adjustment  of  the 
crank  carrying  fixtures  which  are  mounted  on  the  ends  of 
the  crank  head  spindles.  This  is  a  micrometer  adjustment, 
operated  by  a  screw  and  having  a  graduated  dial  in  connec- 
tion with  it.  For  multiple-throw  shafts,  the  pins  are  ground 
in  exact  relation  with  each  other,  and  to  accomplish  this, 

one  of  the  carrying  fixtures  is 
provided  with  a  gaging  block, 
made  to  suit  the  throw  angles 
of  the  crankshaft.  The  crank 
carrying  fixtures  will  'be  provi- 
ded with  a  swiveling  index, 
when  preferred,  to  the  standard 
gaging  block.  This  swivel  is 
graduated  to  give  all  of  the  reg- 
ular throw  angles;  also  when 
desired,  fixed-throw  heads  will  be 
furnished  instead  of  adjustable 
heads.  For  manufacturing  large 
quantities  of  crankshafts  hav- 
ing the  same  throw,  the  fixed 
throw  is  often  preferred.  Ac- 
curate alignment  of  the  crank 
carrying  fixtures  is  effected 
through  a  simple  adjustment  of 
two  screws  carried  in  the  hub 
of  the  bevel  gear  mounted  on 
the  spindle  in  each  head.  An- 
other function  of  these  screws 
is  to  hold  the  gear  in  a  positive 
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relation  to  the  shaft.  When  the  crank  head  covers  are  re- 
moved, these  screws  are  easily  accessible.  Counterweights 
for  the  work  are  fastened  to  each  side  of  the  spindle  gear, 
between  the  spindle  bearings,  and  in  a  position  where  they 
will  not  influence  the  end  of  the  spindle. 

The  crank  head  spindles  are  of  large  diameter  and  they 
are  provided  with  long  phosphor-bronze  bearings  which  are 
adjustable  for  wear.  The  spindle  gear  is  mounted  on  a  tap- 
ered portion  of  the  spindle  between  the  bearings.  This  ar- 
rangement eliminates  the  possibility  of  influencing  the  end 
of  the  spindle  through  the  drive,  and  also  permits  the  mount- 
ing of  work  carrying  fixtures  directly  on  the  end  of  the 
spindle  and  close  to  the  bearings.  The  rigid  main  driving 
shaft  operates  the  crank  heads  through  a  steel  sleeve  car- 
ried in  each  head,  and  the  gear  that  drives  the  large  spindle 
gear  is  mounted  on  this  sleeve.  The  driving  shaft  and 
sleeves  are  fitted  together  with  tapered  keys.  When  it  is 
desired  to  slide  the  heads  along  the  shaft  to  suit  the  length 
of  the  work,  the  tapered  keys  are  released  by  a  simple  screw 
adjustment,  after  which  the  keys  are  again  tightened,  thus 
doing  away  with  the  possibility  of  play  between  the  shaft 
and  sleeve.  These  tapered  keys  can  also  be  used  for  secur- 
ing a  fine  adjustment  when  aligning  the  two  crank  heads. 
The  driving  sleeve  is  mounted  in  bronze  bearings,  one  at 
each  end  of  the  sleeve,  and  the  driving  gear  is  mounted  on 
a  taper  between  the  bearings.  The  gear  is  drawn  up  on  the 
taper  by  a  nut  on  the  sleeve,  which  effectively  prevents  any 
looseness  between  the  joints.  This  gear,  like  the  spindle 
gear,  is  also  fitted  with  adjusting  screws  instead  of  a  key, 
for  positive  location  of  the  gear  on  the  driving  sleeve.  Both 
gears  in  the  crank  heads  run  in  an  oil  bath,  thus  creating 
smooth  action  and  prolonging  the  life  of  the  gears. 

The  work-table  swivels  to  provide  for  grinding  tapered 
work.  Changes  of  work  speed  are  made  by  the  shifting  of  a 
belt  on  cone  pulleys,  through  the  movement  of  a  single  lever. 
The  grinding  wheel  head  is  mounted  to  slide  on  a  large  V- 
guide  and  a  flat  guide.  The  spindle  is  made  of  a  special  steel 
and  runs  in  bronze  bearings,  which  are  adjustable  for  wear. 
The  grinding  wheel  driving  belt  is  always  kept  under  a  uni- 
form tension  by  an  automatic  tightener  which  also  takes  up 
the  stretch  of  the  belt.  Feeding  of  the  grinding  wheel  to 
the  work  is  accomplished  either  by  hand  or  automatically. 
The  automatic  feed  can  be  set  to  reduce 
the  diameter  of  the  work  from  0.00025  to 
0.007  inch  at  each  reversal  of  the  wheel 
carriage.  The  machine  is  regularly 
equipped  with  hand  feed,  and  the  auto- 
matic feed  is  furnished  when  specified. 
The  grinding  wheel  traverse  feed  is  auto- 
matic, and  all  of  the  respective  speeds 
are  obtained  by  the  shifting  of  a  belt  on 
cone  pulleys,  by  the  movement  of  a  single 
lever.  The  grinding  wheel  tarries  auto- 
matically at  the  reversing  points,  per- 
mitting the  wheel  to  grind  itself  clear  at 
shoulders  before  reversing.  A  spacing 
bar  arrangement  for  shifting  the  grind- 
ing wheel  to  suit  the  crankpin  locations, 
is  supplied  with  the  machine  when  speci- 
fied. This  device  is  a  great  time  saver 
when  grinding  the  same  crankshaft  in 
large  quantities.  The  same  machine  can 
be  equipped  with  spacing  bars  for  several 
different  types  of  crankshafts,  as  it  is 
very  easy  to  change  the  spacing  bars. 

All  crank  grinding  machines  are  pro- 
vided with  a  lever  for  connecting  and 
disconnecting  the  carriage  traverse. 
When  the  spacing  bar  arrangement  is  in- 
cluded, this  lever  has  the  additional  func- 
tion of  engaging  the  plunger  in  the  spac- 
ing bar  slots.  The  spacing  bar  and  the 
power  wheel  traverse  cannot  be  engaged 
at  the   same   time.     The   crank   grinding 


Fig.    1,     Automatic    Threading   Die-head    made   by   the   Shehan    Tool   Co. 

machine,  whether  equipped  with  or  without  a  spacing  bar, 
is  always  provided  with  a  safety  device  for  preventing  the 
power  traverse  from  being  suddenly  thrown  in,  thus  causing 
the  side  of  the  wheel  to  ram  into  the  crankshaft.  The  grind- 
ing wheel  truing  fixtures  regularly  furnished,  are  used  for 
truing  either  the  face  or  the  sides  of  the  wheel.  A  radial 
wheel  truing  fixture,  which  is  suited  for  truing  the  face  and 
sides  of  the  wheel,  and  also  for  forming  corners  to  an  exact 
radius  for  grinding  fillets  up  to  y2  inch  radius,  will  also  be 
provided  on  special  order.  The  rests  support  the  work  at 
two  points,  in  front  and  underneath.  The  supports  are  ad- 
justed independently  of  each  other,  which  is  essential  to 
grinding  work  true.  Adjusting  screws  for  the  support  have 
stops  which  can  be  set  to  limit  the  movement  of  the  rest 
jaws.  The  pump  is  of  the  centrifugal  type,  the  bearings  of 
which  do  not  come  in  contact  with  the  water.  The  case  in 
which  the  impeller  revolves  is  always  immersed,  hence  no 
priming  is  necessary. 


SHEHAN  AUTOMATIC  THREADING  DIE 

In  Fig.  1  there  is  shown  a  self-opening  adjustable  thread- 
ing die-head  which  has  recently  been  placed  on  the  market 
by  the  Shehan  Tool  Co.,  321  Frankfort  Ave.,  Cleveland,  Ohio; 
and  Fig.  2  illustrates  the  parts  of  this  tool.  Attention  is 
called  by  the  manufacturers  of  this  die-head  to  the  fact  that 


Fig.   2.    Parts  of  the  Shehan  Automatic  Threading  Die-head  shown  in  Fig.   1 
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.ill  ports,  with  the  ezoeptlon  of  the  thank,. 

are  hardened  and  I  hen  finished  by  grind- 
ing,   bo    Unit    durability    ami    interchange 

ability  of  all  parts  arc  assured  Provision 
is  madfl  tor  positively  locking  tin1  position 
of  the  chasers,  thus  assuring  ihc  mainte- 
nance of  uniformU    threaded   work.    To  clean 

tin'  die-head,  it   is  merely  necessary   to  re 

move  the  faceplate  and  Hush  the  tool  with 
benzine.  'This  treatment  should  be  applied 
at  regular  intervals,  although  it  is  stated 
that  the  design  has  been  worked  out  in  such 
a  way  that  there  is  little  danger  of  expe- 
riencing  "chip   trouble." 

It  will  be  apparent  that  with  this  auto- 
matic die-head  provision  is  made  for  open- 
ing the  head  so  that  it  may  be  withdrawn 
from  the  work  without  requiring  the  direc- 
tion of  rotation  of  the  spindle  to  be  reversed. 
The  chasers  are  held  with  their  cutting 
edges  true  to  the  work  and  they  are  secured 
in  a  way  which  provides  for  the  application 
of  high  cutting  speeds.  In  order  to  obtain 
maximum  production  from  these  tools,  at- 
tention is  called  to  the  importance  of  main- 
taining the  chasers  in  good  condition.  If 
they  are  kept  sharp,  not  only  will  the 
chasers  produce  superior  work,  but  their 
operating    life    will    also    he    greatly    prolonged, 


Fig.    1.     Internal    Chucking   Grinder   built   by   the    Security    Tool   Works 


as    only 

a  touch  of  the  grinding  wheel  will  be  required  to  bring  them 
back  to  good  condition.  From  the  illustration  which  shows 
the  parts  of  the  threading  die,  it  will  be  seen  that  the  de- 
sign has  been  worked  out  along  simple  lines  with  only  a 
small  number  of  parts,  and  with  none  of  these  made  in  such 
a  way  that  they  are  likely  to  break  or  get  out  of  order. 


point  to  another  in  the  shop  by  having  it  mounted  on  casters 
so  that  it  is  an  easy  matter  to  take  up  a  heavy  casting  and 
move  it  along  the  floor  to  a  point  where  it  can  be  set  up  on 
the  required  machine  or  deposited  in  any  desired  position. 
Cranes  of  this  type  are  especially  useful  for  loading  or  un- 
loading motor  trucks.  They  are  built  in  various  lengths, 
with  single  or  double  ball  bearing  trolleys,  and  the  casters 
are  mounted  on  anti-friction  bearings. 


BRADNEY  PORTABLE  OVERHEAD  CRANE 

There  are  many  shops  in  which  it  is  occasionally  neces- 
sary to  set  up  heavy  pieces  of  work  on  machine  tools,  or  to 
handle  loads  of  considerable  weight,  but  where  there  is  not 
enough  of  this  work  to  warrant  the  installation  of  an  over- 
head traveling  crane.  To  meet  the  requirements  of  such 
shops,  the  Bradney  Machine  Co.,  Inc.,  Middletown,  N.  Y.,  has 
recently  developed  a  portable  overhead  crane  which  is  shown 
engaged  upon  the  setting  up  of  a  heavy  casting  on  a  boring 
mill.  This  is  but  one  of  the  numerous  applications  which 
can  be  made  of  a  crane  of  this  kind.  It  will  be  seen  that 
provision   is  made   for  readily  moving  the   crane   from   one 


Portable  Overhead  Crane  built  by  the  Bradney  Machine  Co. 


SECURITY  INTERNAL  CHUCKING 
GRINDER 

The  Security  Tool  Works,  115-117  S.  glinton  St.,  Chicago, 
111.,  have  recently  placed  on  the  market  an  internal  chuck- 
ing grinder  which  has  been  designed  to  meet  the  demand 
for  a  heavy-duty  machine  that  is  suitable  for  manufacturing 
purposes  as  well  as  for  the  tool-room.  It  is  adapted  for 
grinding  both  large  and  small  diameter  holes.  The  capacity 
of  the  machine  is  14  inches  swing  by  12  inches  in  length. 
The  grinding  spindles  are  made  of  chrome-nickel  steel  and 
they  run  in  bronze  bearings  which  are  mounted  in  a  cylin- 
drical sleeve  that  is  held  in  the  bore  of  the  supporting 
bracket  by  three  clamping  screws.  This  sleeve  is  chamfered 
to  form  a  reservoir  that  holds  a  sufficient  quantity  of  oil 
for  a  day's  run,  special  provision  being  made  for  the  uniform 
distribution  of  this  oil  over  the  bearings.  The  wheel  end 
of  the  spindle  is  tapered,  followed  by  a  threaded  pdrtion  at 
the  extreme  end,  which  allows  various  extensions  to  be 
screwed  on  and  eliminates  the  need  of  using  unnecessarily 
long  spindles  in  short  holes.  The  bearings  are  made  dust- 
proof  and  provided  with  ample  compensation  for  wear. 
These  grinding  spindles  are  made  in  three  sizes,  either  of 
which  may  be  substituted  in  place  of  the  other  in  about  two 
minutes'  time.  The  two  larger-sized  spindles  each  have  two 
speeds,  namely,  3500  or  4500  and  7000  or  12,000  revolutions 
per  minute,  respectively.  The  smallest-sized  spindle  has 
only  one  speed,  namely,  25,000  revolutions  per  minute. 
These  three  spindles  are  identical  in  construction,  and  differ 
only  as  to  size.  They  are  driven  by  a  belt  from  a  pulley 
mounted  on  an  intermediate  shaft;  and  by  changing  this 
pulley,  the  different  wheel  speeds  are  obtained. 

The  intermediate  shaft  is  mounted  in  S  K  P  ball  bearings 
carried  in  a  dust-proof  housing,  which,  in  turn,  is  bolted 
to  the  swivel  base  that  also  holds  the  grinding  spindle  sup- 
porting bracket.  The  swivel  base  is  graduated  and  swings  45 
degrees  each  side  of  the  center  on  a  taper-gibbed  dovetailed 
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Figr.    2.     Opposite    Side    of    Security    Internal    Chucking    Grinder    shown 

slide  which  is  operated  by  a  screw  that  is  fitted  with  a 
handwheel  and  graduated  dial  in  front  of  the  machine. 
The  headstock  is  of  especially  rigid  design.  It  swivels  45 
degrees  and  is  graduated  on  the  finished  part  of  the  swivel. 
It  is  also  provided  with  a  worm  and  sector  arrangement, 
with  a  dial  mounted  on  the  worm-shaft  and  accurately 
graduated  to  read  tapers  per  foot  to  0.001  inch  or  to  angles 
of  30  seconds.  This  device  is  provided  with  adjustments  for 
wear  in  every  direction.  The  headstock  work-spindle  is 
made  of  chrome-nickel  steel  hardened,  ground,  and  lapped, 
with  a  hole  through  the  center  to  receive  a  draw-spindle. 
The  front  bearing  is  made  of  tool  steel,  hardened  and  ground, 
and  is  of  the  taper  cone  construction,  2%  inches  in  diameter 
by  4%  inches  long.  The  rear  Hearing  is  of  bronze,  1%  inch 
in  diameter  by  3%  inches  long.  Both  bearings  are  dust- 
proof,  and  they  are  provided  with  ample  compensation  for 
wear.  The  draw-spindle  is  of  tubular  form,  permitting  the 
wheel  lubricant  to  be  fed  through  the  center.  The  faceplate 
and  chucks  are  mounted  on  hardened  and  ground  collets. 
Split  collets  will  be  carried  in  stock  up  to  and  including 
2y2  inches  in  diameter,  and  special  over  size  collets  can  be 
furnished  up  to  6  inches  in  diameter. 

The  work-spindle  has  six  individual  speeds,  namely,  40, 
60,  126,  160,  240,  and  500  revolutions  per  minute.  All  of  the 
different  changes  of  speed,  as  well  as  the  stopping  and 
starting,  are  controlled  by  levers  in  front  of  the  machine, 
which  are  connected  to  a  gear-box  inside  of  the  base.  This 
gear-box  is  connected  to  the  countershaft  by  a  2%-inch  belt 
driving  a  jack-shaft  on  the  right  side  of  the  machine,  this 
shaft  being  connected  with  the  gear-box  by  a  silent  chain. 
The  gear-box  also  contains  the  table  drive  and  reverse 
mechanisms.  After  undergoing  the  various  changes  of 
speed,  the  gear-box  is  again  connected  by  a  silent  chain  to 
a  jack-shaft  on  the  left  side  of  the  machine  which  is  con- 
nected by  a  belt  to  a  double  idler  pulley  on  the  countershaft 
that  drives  the  cylinder  with  a  short  overhead  belt.  All 
spindles,  clutches,  and  pinions  in  this  gear-box  are  made  of 
chrome-nickel  steel,  hardened  and  ground,  and  all  bearings 
are  bronze  bushed.  The  box  is  filled  with  oil,  a  glass  in 
front  of  the  machine  indicating  the  proper  oil  level.  The 
principal  feature  of  the  gear-box  design  is  the  method  of 
obtaining  speed  changes  which  are  instantaneous  and  ab- 
solutely noiseless,  and  can  be  made  while  the  machine  is  in 
full  operation,  as  well  as  at  rest. 

The  table  is  55%  inches  long  by  14%  inches  wide.  It 
slides  on  two  V^ways,  each  of  which  has  four  oil-pockets 
with  rollers  carried  on  spring  supports  to  provide  for  deliv- 
ering the  oil  to  the  slide.  The  pockets  on  both  sides  are 
connected  together  by  piping  to  a  large  glass  oil-cup  outside 


of  the  base,  thus  permitting  the  oiling  to  be 
done  from  the  outside  of  the  machine.  This 
arrangement  also  shows  the  amount  of  oil  in 
the  pockets.  The  table  has  three  rates  of 
feed,  namely,  20  inches,  35  inches,  and  55 
Inches,  per  minute.  The  reverse  mechanism 
is  of  a  cam  and  roller  construction.  A  spring 
plunger  engaging  a  face  cam  on  the  reverse 
lever  shaft,  works  against  a  roller  on  the 
clutch  fork.  The  cam  is  so  constructed  as 
not  to  move  the  clutch  fork,  leaving  the  clutch 
teeth  engaged  until  the  clutch  lever  has 
traveled  slightly  over  the  center,  thus  assur- 
ing an  instantaneous  reverse  movement  with- 
out the  slightest  jar.  The  table  reverses  on 
a  %-inch  stroke,  and  the  table  feeds  can  be 
changed  while  the  machine  is  in  operation 
as  well  as  when  at  rest. 

The  wheel  lubricating  pump  is  located  at 
the  rear  inside  of  the  base,  and  it  is  driven 
by  spiral  gears  from  the  same  jack-shaft  that 
supplies  power  to  the  gear-box.  The  pump 
is  connected  to  the  draw-in  spindle  of  the 
headstock  by  means  of  a  flexible  tubing, 
in  Fig.  l  an(j   the   supply   of  lubricant   is   regulated   or 

shut  off  by  means  of  a  handwheel  on  the  apron  in  front 
of  the  machine,  that  is  connected  to  a  three-way  return 
valve  which,  when  shut  off,  will  allow  the  compound  to 
return  unrestricted  to  the  tank,  thus  eliminating  unneces- 
sary strain  on  the  pump  mechanism.  Neither  of  the  pump 
connections  is  shown  in  the  illustrations.  The  Security 
Mechanical  &  Engineering  Sales  Co.  has  been  organized,  with 
offices  at  115  S.  Clinton  St.,  Chicago,  111.,  to  take  charge  of 
the  sale  of  all  products  of  the  Security  Tool  Works. 


NEWTON  DUPLEX  ROD  BORING  MACHINE 

For  use  in  boring  locomotive  rods,  the  Newton  Machine 
Tool  Works,  Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Pa., 
have  recently  placed  on  the  market  a  duplex  boring  machine 
which  is  illustrated  and  described  herewith.  In  addition 
to  its  application  in  rod  boring,  the  field  of  this  machine 
may  be  extended  to  cover  such  operations  as  heavy  drilling, 
reaming,  etc.  The  features  of  the  design  may  be  briefly 
summarized  as  follows:  It  is  adapted  for  the  use  of  cup 
cutters  which  dispense  with  the  necessity  of  drilling  pilot 
holes  for  boring-bars,  thus  saving  the  unnecessary  consump- 
tion of  drills,  power,  and  time.  The  kerf  of  these  cup 
cutters  never  exceeds  %  inch,  and  they  remove  a  solid  core. 
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Fig.    1.     Rod    Boring    Machine    built    by    the    Newton    Machine    Tool 
Works.   Inc. 
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Fig.    2. 


Opposite    End    of    the    Newton    Rod    Boring    Machine    shown    in 
Fig.  1 


which  has  a  greater  salvage  value.  Provision  may  be  made 
for  simultaneously  boring  both  ends  of  one  rod,  or  one  end 
of  two  rods,  and  the  twin  spindles  provide  for  duplication 
of  center  distances  in  rods  of  the  same  dimensions.  Cross- 
heads  may  be  advantageously  reamed  on  this  machine.  It 
is  equipped  with  an  improved  type  of  speed-box,  by  means 
of  which  the  variation  in  speed  may  be  controlled  by  levers 
on  the  box,  without  a  change  of  gears. 

One  of  the  noteworthy  developments  on  this  machine  is 
the  incorporation  of  a  side  table,  which  provides  for  using 
the  machine  to  ream  cross-heads.  The  in-and-out  adjust- 
ment of  this  table,  supplemented  by  a  longitudinal  adjust- 
ment of  the  spindle  over  the  table,  permits  of  clamping  the 
work  without  having  to  locate  the  actual  center.  The  at- 
tachment also  permits  of  drilling  or  boring  a  series  of  accu- 
rately spaced  holes  at  a  single  setting  of  the  work.  The 
T-slots  on  the  vertical  face  of  the  adjustable  table  permit  of 
clamping  the  work  in  horizontal  or  vertical  positions  ac- 
cording to  the  requirements  of  the  job.  The  rail  is  extended 
to  carry  the  spindle  center  18  inches  beyond  the  vertical 
faces  of  the  auxiliary  table,  which  then  gives  a  maximum 
distance  between  spindles  of  14  feet  5  inches.  The  distance 
from  the  top  of  the  table  to  the  spindle  nose  is  from  50 
inches  maximum  down  to  34  inches  minimum. 


ACME  DRILLING  MACHINE  VISE 

For  use  in  holding  work  on  drilling  machines,  the  Acme 
Tool  Co.,  143  W.  Water  St.,  Milwaukee,  Wis.,  has  recently 
developed  and  placed  on  the  market  a  special  type  of  vise 
which  is  illustrated  and  described  herewith.  This  tool  is 
made  of  semi-steel,  to  afford  ample  strength  and  durability, 
and  it  is  so  designed  that  provision  is  made  for  holding 
work  of  almost  any  form.  Flat  work  is  held  between  the 
vise  jaws,  and  cylindrical  or  similarly  shaped  work  is  se- 
cured in  the  V-groove  in  either  a  horizontal  or  a  vertical 
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position.  As  a  result,  holes  may  be  drilled  into  the  <'nd  or 
in  from  the  side  of  such  pieces  of  work.  This  vise  can  be 
on  tlir  drilling  machine  tahle  either  sidewise  or  edrrwise; 
and  as  it  is  perfectly  parallel,  the  work  will  be  held  in  cor- 
rect alignment  with  the  spindle  when  the  vise  is  set  in  either 
position.  'I'll  is  is  a  convenient  teat  me  when  it  is  desired 
to  drill  two  or  more  holes  in  different  faces  of  the  work, 
without  removing  the  pieces  from  the  vise.  Another  im- 
portant feature  of  the  design  is  the  open  frame  construction, 
which  permits  of  drilling  holes  right  through  the  work  with- 
out danger  of  marring  the  vise.  The  jaws  are  actuated  by 
a  screw,  which  is  1  inch  in  diameter  and  made  with  an  Acme 
thread.  This  vise  is  5%  inches  wide  by  3%  inches  high,  by 
W/2  inches  Jong;  and  the  maximum  opening  between  the 
jaws  is  4%  inches. 


RIVETING  HAMMER 

The  No.  6  B  riveting  hammer  which  is  illustrated  and 
described  herewith  is  a  recent  product  of  the  High  Speed 
Hammer  Co.,  Inc.,  Rochester,  N.  Y.   This  machine  is  adapted 


Drilling  Machine  Vise  made  by  the   Acme  Tool  Co. 


No.   6  B  Riveting  Hammer  built  by  the  High  Speed  Hammer  Co. 

for  handling  the  heavier  classes  of  cold  riveting,  and  is 
made  sufficiently  heavy  to  stand  up  under  the  constant  vi- 
bration required  of  a  machine  of  this  kind.  The  bronze 
vibrator  which  is  the  connecting  link  between  the  hickory 
helve  and  rubber  cushions,  constitutes  the  non-crystallizing 
member  through  which  all  shock  is  transmitted  to  the  hick- 
ory helve,  where  it  is  absorbed.  The  design  has  been  worked 
out  in  such  a  way  that  there  is  no  trouble  resulting  from 
excessive  vibration.  The  vibrator  is  made  of  solid  bronze 
and  weighs  40  pounds;  and  the  eccentric  and  rear  main  shafts 
are  made  from  a  solid  piece  of  steel,  accurately  finished 
to  size  by  grinding.  Ball  thrust  bearings  are  used  to  carry 
the  end  loads,  and  a  special  Hyatt  roller  bearing  is  housed 
within  the  eccentric  strap  and  around  the  eccentric.  The 
anvil  block  is  provided  with  a  rack  and  pinion  for  easy  ad- 
justment. This  machine  is  able  to  perform  cold  riveting 
operations  within  its  range  of  capacity,  without  any  trouble 
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being  experienced  from  disintegration  or  crystallization  of 
the  metal.  Round  heads  can  be  produced  from  %  to  % 
Inch,  and  oval  heads  from  %  to  1%  inch,  inclusive.  The 
peen  is  revolved  by  means  of  a  worm  and  worm-wheel,  and 
produces  a  well-finished  head.  The  principal  dimensions  of 
this  machine  are  as  follows:  Over-all  height,  6  feet;  length 
of  hickory  helve,  2  feet  8  inches;  size  of  gap,  16  by  16 
inches;  dimensions  of  base,  2  feet  by  3  feet  8  inches;  and 
weight  of  machine,  3000  pounds. 


GRANT  METAL  SPINNING  MACHINE 

The  Grant  Mfg.  &  Machine  Co.,  N.  W.  Station,  Bridgeport, 
Conn.,  has  recently  placed  on  the  market  a  metal  spinning 
machine  which  is  adapted  for  such  work  as  flanging  the 
ends  of  brass  or  copper  tubing  of  the  kind  that  is  used  for 
connecting  pipes  to  the  carburetors  and  lubricators  of  auto- 
mobile, motor-boat,  and  aircraft  engines.  A  quick  hand- 
clamping  mechanism  is  attached  to  the  table  or  knee  of  this 
machine,  to  provide  for  holding  the  tubing  in  position  while 
the  flanging  operation  is  being  performed.  This  clamping 
device  is  so  designed  that  the  gripping  jaws  can  be  easily 
removed  and  others  inserted  in  their  places  to  accommodate 


Metal  Spinning   Machine   built  by  the   Grant   Mfg.   &   Machine   Co. 

different  sizes  of  tubing.  Sufficient  capacity  is  provided  for 
spinning  flanges  on  tubing  from  the  smallest  sizes  up  to  and 
including  tubes  one  inch  in  diameter.  The  output  of  the 
machine  depends  entirely  upon  the  dexterity  of  the  operator, 
as  it  requires  not  over  one  second's  time  to  form  a  perfect 
flange  on  the  end  of  a  tube.  It  will  be  noted  from  the  ac- 
companying illustration  that  the  machine  is  mounted  on  a 
bench  in  a  horizontal  position,  which  makes  it  possible  to 
form  flanges  on  pipes  of  any  required  length.  The  machine 
is  equipped  for  either  belt  or  motor  drive,  and  a  foot-treadle 
is  depressed  to  bring  the  machine  into  operation,  thus  leav- 
ing both  of  the  operator's  hands  free  to  handle  the  work. 


SLOCOMB  QUANTITY-PRODUCTION 
MICROMETER 

One  of  the  recent  additions  to  the  line  of  micrometer 
calipers  manufactured  by  the  J.  T.  Slocomb  Co.,  Providence, 
R.  I.,  is  a  tool  designated  as  a  "quantity-production"  microm- 
eter, which   is  illustrated  and   described   herewith.     Where 


Quantity-production   Micrometer   mad©  by   the   J.    T.    Slocomb   Co. 

there  are  a  large  number  of  pieces  of  one  size  to  be  made, 
it  is  stated  that  this  micrometer  saves  time  and  eye-strain 
in  conducting  the  work  of  inspection,  and  that  it  also  as- 
sures obtaining  accurate  results.  A  graduated  sector  is 
clamped  to  the  micrometer  thimble  and  -the  indicator  is 
clamped  to  the  sleeve,  or  stationary  member.  This  device 
is  adjusted  to  zero  at  the  size  of  the  work,  and  reads  up  to 
0.002  inch  on  each  side  of  the  zero  position;  that  is  to  say, 
plus  or  minus  the  specified  dimension.  Because  of  its  large 
diameter,  the  width  of  graduations  on  the  sector  is  increased 
three  times,  making  each  space  corresponding  to  0.001  inch 
have  an  actual  width  of  3/16  inch,  and  allowing  for  reading 
to  0.0001.  The  graduated  sector  and  indicator  are  made  of 
aluminum,  and  they  are  furnished  to  read  to  0.0005  inch  and 
to  0.0001  inch.  This  micrometer  is  essentially  a  manufac- 
turing tool  and  it  is  not  recommended  that  the  special  at- 
tachment be  taken  off  to  use  it  as  a  regular  micrometer. 

BILTON  MILLING  MACHINE  VISE 

In  working  out  the  design  of  a  milling  machine  vise 
which  has  recently  been  placed  on  the  market  by  the  Bilton 
Machine  Tool  Co.,  Bridgeport,  Conn.,  a  departure  has  been 
made  from  established  practice  in  the  construction  of  screw- 
operated  vises.  It  is  the  usual  practice  to  have  the  rear 
jaw  slide  to  the  work,  but  in  the  Bilton  vise  the  conditions 
have  been  reversed  in  that  the  front  jaw  slides  and  the  rear 
jaw  remains  fixed.  It  is  claimed  for  this  feature  that  it  has 
the  advantage  of  pushing  the  jaw  and  work  down  against 
the  locating  surface,  thus  holding  the  piece  firmly  in  place 
between  the  vise  jaws,  and  making  it  unnecessary  to  have 


Fig.    1. 


Improved   Type    of   Milling    Machine    Vise    made    by    the    Bilton 
Machine   Tool   Co. 
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Fig:.    2.     Parts    of    tho    Bilton    Milling    Machine    Vise    shown    in    Fig.     1 

recourse  to  the  practice  of  rapping  the  work  down  with  a 
babbitt  hammer.  The  front  end  of  the  sliding  jaw  is  keyed 
to  the  vise  to  prevent  any  tendency  toward  lifting  when 
the  milling  cutter  engages  the  work.  The  sliding  jaw  is 
made  of  a  solid  steel  forging,  with  one  end  arranged  to 
receive  a  hardened  steel  plate,  and  the  other  end  to  receive 
the  nut  which  is  securely  held  in  place  by  overlapping  pro- 
jections. The  rear  jaw  is  of  box  section  covering  the  screw 
and  nut  completely,  and  also  providing  an  outboard  support 
for  the  screw.  This  jaw  is  keyed  to  the  body  of  the  vise, 
preventing  any  endwise  motion,  and  it  is  also  doweled  to 
prevent  motion  in  a  sidewise  direction.  This  jaw  is 
clamped  down  in  place  with  four  substantial  screws.  A 
hardened  plate  is  held  in  place  on  the  rear  jaw  by  screws, 
so  that  it  can  be  readily  changed  if  necessary.  When  clamp- 
ing the  work  in  this  vise,  it  will  be  noted  that  the  pressure 
is  applied  between  the  end  of  the  screw  and  the  front  end 
of  the  sliding  jaw,  thus  forming  a  substantial  bridge  which 
is  supported  in  every  direction.  The  screw  action  of  this 
vise  affords  ample  clamping  power,  and  it  may  be  quickly 
adjusted  for  holding  either  wide  or  narrow  pieces  of  work. 
All  the  working  parts  of  the  vise  are  covered,  and  an  oil- 
hole  is  provided  on  the  top  of  the  rear  jaw  for  lubricating 
the  screw,  nut,  and  sliding  members:  There  are  no  pockets 
where  chips  can  lodge  and  interfere  with  the  action. 


Ing  cuttera  on  either  a  surface 
grinder  or  a  universal  grinding 
mai  bine.    Thli  tool  is  furnished 

wiili    a   graduated    collar   and 
vernier    which    provide    for    ac- 
curately   Betting    up    any    angle 
cutter   or   side   milling  cutter  at 
l Ik;    required   angle   for   the  per- 
formance of  the  grinding  opera- 
tion.    A   universal   stop   is  used 
for  setting  the  cutter  on  center. 
Instead    of    depending    upon 
the  center  bolt  to  furnish  a  bear- 
ing,   a   flange    projects    up    from 
the  base  of  the  fixture,  and  there 
is  a  boss  turned  on  the  side  of 
this  flange  which  enters  a  corre- 
sponding recess  cut  in  the  swivel  head,  thus  giving  greater 
rigidity  and  a  longer  operating  life  to  the  tool.    For  use  in 
connection  with  this  fixture,  a  special  attachment  is  provided 
to  which  different  kinds  of  work  may  be  fastened,  thus  tak- 
ing the  place  of  a  sine  bar  or  V-block.     Any  cutter  up  to  5 
inches  in  diameter  by  1*4   inch  face  width,  with  an  arbor 


MODERN  UNIVERSAL  GRINDING  FIXTURE 

The  Modern  Tool  &  Machine  Works,  Inc.,  344-350  Mul- 
berry St.,  Newark,  N.  J.,  have  recently  added  to  their  line 
a  precision  tool  adapted  for  the  purpose  of  grinding  mill- 


Fig.   2.     Fixture  shown  in  Fig.   1,  but  equipped  with  V-block 
Attachment 

hole  from  7/16  to  1  inch  in  diameter,  can  be  ground  on  this 
fixture.  Special  washers  are  used  to  provide  for  setting  up 
cutters  with  different  sizes  of  arbor  holes,  which  have  a  boss 
at  the  center  that  enters  the  bore  of  the  cutter. 


Fig.   l. 


■Universal   Cutter   Grinding  Fixture   made   by   the   Modern 
Tool  &  Machine  Works,   Inc. 


PANGBORN  HYGIENIC  SAND  BLAST 

The  Pangborn  Corporation,  Hagerstown,  Md.,  has  recently 
added  to  the  line  of  sand-blasting  equipments  of  its'  manu- 
facture, a  model  "PC"  hygienic  sand  blast  which  is  espe- 
cially adapted  for  cleaning  large  pieces  of  work.  The  design 
of  this  apparatus  has  been  worked  out  in  such  a  way  that 
it  is  unnecessary  for  the  operator  to  work  in  the  room 
where  the  sand-blasting  operation  is  performed.  This  room, 
or  cabinet,  in  which  the  work  is  cleaned,  is  built  of  3/16- 
inch  steel  plates,  supported  by  a  steel  structure.  Around 
the  four  sides  of  the  room,  at  a  convenient  height  from  the 
floor,  there  is  a  nozzle  slot  which  is  closed  by  multiple  flex- 
ible curtains,  through  which  the  nozzle  is  inserted  and  al- 
lowed freedom  of  movement  in  all  directions,  so  that  the 
sand  can  be  directed  against  the  work.  Above  this  nozzle 
slot,  at  "eye  height"  from  the  floor,  there  is  a  sight  screen 
that  is  fully  protected  by  a  specially  woven  wire  netting 
that  prevents  the  escape  of  flying  abrasive  and  still  permits 
the  workman  to  obtain  an  unobstructed  view  of  the  interior 
of  the  sand-blasting  room  and  of  the  work.  The  sand-blast- 
ing machine  is  of  the  direct  high-pressure  type,   and  it  is 
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located  outside  of  the  room, 
with  a  hose  of  sufficient  length 
to  permit  the  operator  to  reach 
every  portion  of  the  structure. 
The  room  is  equipped  with  a 
grated  floor  through  which  the 
spent  abrasive,  core  sand,  refuse, 
etc.,  pass  to  a  conveyor  trough, 
where  a  screw  type  of  conveyor 
delivers  it  to  an  elevator,  by 
means  of  which  the  material  is 
raised  to  a  combined  mechanical 
screen  and  exhaust  separator, 
where  the  fine  dust,  core  sand, 
and  refuse  are  separated  from  the 
sand  and  passed  on  to  a  refuse 
bin  that  is  piped  for  discharge. 

Clean  sharp  abrasive  sand  is  then  returned  to  the  storage 
bin  connected  with  the  sand-blasting  machine.  From  this 
bin,  the  sand  is  drawn  to  the  machine  through  a  filling 
valve.     The  dust  generated   by  the  sand-blasting  operation 


Semi-universal   Dividing  Head  made   by  Whiting   &   Comstock 

WHITING  &  COMSTOCK   DIVIDING   HEAD 

The  semi-universal  dividing  head  shown  in  the  accompa- 
nying illustration  is  a  recent  product  of  Whiting  &  Comstock, 
32  Union  Place,  Hartford,  Conn.  The  design  of  this  tool  has 
been  worked  out  to  adapt  it  for  use  in  both  tool-rooms  and 
manufacturing  departments  of  a  factory.  The  head  swings 
180  degrees  on  the  base,  90  degrees  each  side  of  the  center 
line,  and  also  10  degrees  above  and  30  degrees  below.  The 
spindles  are  hardened  and  finished  by  grinding,  and  all 
parts  of  the  head  which  are  subject  to  wear  are  carefully 
heat-treated.  This  head  can  be  used  with  either  centers  or 
draw  collets.  The  illustration  shows  the  collet  in  place  in 
the  spindle  and  the  live  center  and  driver  lying  between  the 
headstock  and  tailstock.  The  head  swings  8  inches  on  cen- 
ters, and  the  capacity  of  the  collet  is  for  work  up  to  % 
inch.  The  standard  equipment  furnished  with  this  tool 
includes  a  headstock,  tailstock,  a  head  center,  a  %-inch 
collet,  four  binder  bolts,  and  index-plates  for  twenty-four 
divisions. 


Hygienic    Sand-blast   Equipment   built   by   the   Pangborn    Corporation 

is  drawn  off  through  a  ceiling  hood  and  passed  to  a  dust 
arrester  which  is  of  the  cloth  screen  type  and  mounted 
above  the  sand-blasting  room  on  the  structural  steel  frame. 
The  dust  laden  air  enters  one  side  and  passes  through  a 
multiplicity  of  cloth  screens  which  retain  the  dust  and  dis- 
charge it  into  hoppers  which  are  provided  with  convenient 
means  of  discharge.  The  clean  air  can  either  be  used  for 
ventilation  or  allowed  to  escape.  When  so  desired,  this 
sand-blasting  room  can  be  equipped  with  an  industrial  track, 
as  shown  in  the  illustration,  to  provide  for  passing  a  bar 
carrying  the  work  through  swinging  doors.  This  sand-blast- 
ing apparatus  is  especially  adapted  for  use  in  cleaning  large 
heavily  cored  work,  and  it  is  made  in  various  sizes  to  meet, 
as  nearly  as  possible,  the  requirements  of  different  factories. 
For  handling  long  pieces  of  work,  such  as  lathe  beds,  which 
cannot  be  entirely  contained  in  the  sand-blasting  room,  these 
are  ordinarily  handled  one  end  at  a  time,  with  the  work 
projecting  out  through  the  entrance  of  the  room,  which  is 
protected  by  flexible  curtains  to  prevent  the  escape  of  fly- 
ing sand.  Used  in  this  way,  castings  up  to  30  feet  in  length 
can  be  conveniently  cleaned  on  the  new  Pangborn  hygienic 
sand-blasting  machine. 


DEFIANCE   CYLINDER  BORING  MACHINE 

A  vertical  cylinder  boring  machine  with  a  rotating  fix- 
ture, as  shown  by  the  accompanying  illustration,  has  re- 
cently been  developed  by  the  Defiance  Machine  Works,  De- 
fiance, Ohio.  This  machine  is  a  single-purpose  production 
tool,  and  is  furnished  in  three  sizes  which  measure  36 
inches,  48  inches,  and  60  inches  between  housings.  Either 
of  these  sizes  can  be  fitted  with  two  or  three  spindles,  or 
two  or  three  groups  of  spindles.  When  fitted  with  three 
spindles  or  three  groups  of  spindles,  the  machine  will  rough- 


Vertical  CyUnder  Boring  Machine  built  by  the  Defiance  Machine  Co. 
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bore,  si-mi  iin Ish,  and  finish-ream  gas  engine  cylinders  of 
either  single  units  or  ■  number  of  units  caeJ  en  bloo.  Those 
three  operations  are  accomplished  at  one  time.  The  rotat- 
designed  to  bold  tour  units,  and  while  the 
operator  is  replacing  s  finished  unit,  one  is  being  rough- 
bored,  the  second  is  being  semifinished,  and  the  third  is 
being  finish-reamed.    When  the  machine  Is  furnished  with 

two  spindles  or  two  groups  Of  spindles,  It  will  rough-bore 
and  finish  ream  in  one  operation.  By  this  method  the  ma- 
chine is  constantly  producing  and  no  time  is  lost  in  un- 
loading or  reloading  the  fixture. 

The  spindles,  which  are  of  large  diameter,  are  made  of 
hammered  steel,  and  supported  by  three  bronze  bearings. 
The  nose  hearing  is  conical  shaped,  and  has  a  convenient 
means  of  adjustment  for  taking  up  wear.  Each  spindle 
floats  between  two  sets  of  large  S  K  F  ball  bearings  which 
receive  all  end  thrusts  and  reduce  frictional  resistance.  The 
momentum  of  the  spindles  can  be  instantly  arrested,  after 
the  power  has  been  taken  off,  by  means  of  a  friction  brake 
which  is  located  in  the  driving  pulley,  and  is  set  with  a 
lever  located  in  easy  reach  of  the  operator.  The  boring  tool 
is  fitted  to  the  spindle  by  a  tapered  shank,  and  is  securely 
held  in  place  by  a  long  bolt  leading  through  the  spindle 
from  the  top,  which  eliminates  any  possibility  of  its  being 
pulled  out  from  the  spindle  on  the  return  feed.  Other  fea- 
tures of  the  design  of  this  machine  are  quite  similar  to 
those  of  the  Defiance  cylinder  boring  machine  which  was 
described  in  the  March  number  of  Machinery. 


WATERSTON  TAP  AND  DRILL  STAND 

In  order  to  save  the  time  of  stock-keepers  who  are  required 
to  supply  toolmakers  with  the  proper  sizes  of  drills  and  taps 
for  tapped  holes,  J.  M.  Waterston,  77  Woodward  Avenue, 
Detroit,  Mich.,  has  placed  on  the  market  a  set  of  tap  and 
drill  stands  which  are  shown  in  the  illustration  which  ac- 


Tap  and  Drill  Stand  made  by  J.   M.  Waterston 

companies  the  following  description.  Each  stand,  up  to  and 
including  3/16-24,  has  openings  of  the  proper  sizes  to  accom- 
modate the  body  drill,  tap  drill,  and  two  taps;  and  all  other 
stands,  from  1/4-20  to  5/8-11  have  openings  for  holding  a 
body  drill,  counterbore,  tap  drill  and  taper,  plug  and  bottom- 
ing taps.  The  toolmaker,  when  using  tools  carried  in  these 
stands,  has  just  what  tools  he  needs  for  his  work  always 
within  reach.  This  time-saving  tap  and  drill  stand  consists 
of  sixteen  individual  stands  arranged  on  a  tray  6  1/2  by  15 
inches  in  size,  which  enables  the  stock-man  to  supply  the 
toolmaker  with  the  correct  size  of  tools  much  more  rapidly 
than  would  otherwise  be  possible. 


KOCH   HAND   PUNCH 

The  tool  which  forms  the  subject  of  the  following  descrip- 
tion is  known  as  the  "Jiffy"  hand  punch,  and  it  is  a  recent 
product  of  Paul  W.  Koch  &  Co.,  19  S.  Wells  St.,  Chicago,  111. 
This  tool  is  adapted  for  use  in  places  where  space  is  limited, 


Hand   Punch   made   by  Paul   W.    Koch   &  Co. 

and  its  capacity  is  for  punching  holes  5/32,  3/16,  7/32,  and 
1/4  inch  in  diameter,  in  metal  up  to  10  gage.  It  will  be 
apparent  from  the  illustration  that  the  punch  is  provided 
with  a  deep  throat,  and  it  is  equipped  with  an  automatic 
stripper  which  is  so  designed  that  it  does  not  prevent  the 
operator  from  gaining  a  clear  view  of  the  punch  and  work. 
Several  sheets  can  be  punched  at  one  time  with  this  tool. 
A  crowned  punch  of  the  floating  type  is  used,  which  directs 
power  to  the  center  and  is  so  arranged  that  it  will  not  twist 
and  turn  in  operation,  so  that  there  is  little  danger  of 
breaking  the  punch.  Also,  it  is  stated  that  the  hole  is  clean- 
cut  and  that  there  is  no  tendency  to  leave  a  burr  on  the 
metal.  The  punch  operates  rapidly,  only  one-half  turn  of 
the  lever  being  required  to  drive  it  through  the  metal.  This 
tool  is  9  1/2  inches  in  length  and  weighs  five  pounds. 


AMERICAN  RADIAL  DRILLING   MACHINE 

In  the  May,  1917,  number  of  Machinery,  a  description 
was  published  of  a  6-foot  radial  drilling  machine  which  had 
just  been  placed  on  the  market  at  that  time  by  the  American 
Tool  Works  Co.,  Cincinnati,  Ohio.  Recently,  the  same  com- 
pany has  added  to  its  line  a  radial  drilling  machine  of  very 
similar  design,  but  of  smaller  size,  these  machines  being 
made  in  3-  and  3%-foot  sizes.  Like  the  larger  machine,  they 
are  of  the  so-called  "triple-purpose"  type,  being  adapted  for 
the  performance  of  boring  operations,  in  addition  to  drilling 
and  tapping.  This  result  is  accomplished  by  providing  a 
quadruple  geared  head,  which  affords  four  distinct  speeds, 


"Triple-purpose"    Radial   Drilling   Machine   built   by  the   American 
Tool  Works  Co. 
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which,  in  turn,  are  divided  into  two  separate  ranges  of  two 
speeds  each,  one  of  which  is  adapted  for  heavy  tapping  and 
boring  operations,  and  the  other  for  high-speed  drilling  and 
light  tapping. 


ACME  ROLL  FEED  FOR  POWER  PRESSES 

For  use  in  connection  with  power  presses  that  are  re- 
quired to  operate  ribbon  stock  which  is  taken  from  a  coil 
carried  by  a  reel,  the  Acme  Machine  Works,  4125  Ravens- 
wood  Ave.,  Chicago,  111.,  has  recently  placed  on  the  market 
a  line  of  roll-feed  mechanisms,  one  of  which  Is  here  illus- 
trated in  place  on  an  inclinable  power  press.  This  type  of 
roll-feed  mechanism  is  mounted  on  a  plate  which  is  made  to 
fit  any  size  or  type  of  power  press.  The  stock  to  be  delivered 
to  the  machine  first  passes  through  a  set  of  straightening 
rolls  that  remove  the  curvature  resulting  from  winding  it 
on  the  reel.  These  straightening  rolls  are  hardened  and 
ground,  and  they  run  in  roller  bearings.  Provision  is  made 
for  adjusting  the  rolls  by  means  of  wheels,  in  order  to  obtain 
the  desired  working  conditions,  for  any  weight  or  stiffness 
of  stock  to  be  straightened.  From  the  straightening  rolls, 
the  stock  passes  to  the  feed-rolls,  which  are  of  large  diam- 
eter, these  rolls  being  first  hardened  and  then  finished  by 
grinding.  They  are  fitted  with  driving  pawls  that  have  a 
toggle-grip  action.  These  driving  pawls  operate  in  such  a 
way  that  they  assure  accurate  and  noiseless  feeding  of  the 
stock  to  the  dies,  and  an  extremely  fine  adjustment  at  high 
speed.  All  working  parts  of  this  mechanism  are  made  of 
hardened  steel  and  are  finished  by  grinding.  A  scrap  cut- 
ting attachment  is  provided  in  connection  with  the  feed 
mechanism,  which  cuts  the  scrap  into  small  pieces  that  drop 
into  a  barrel  or  box,  thus  relieving  the  power  press  operator 


Feed-roll   Mechanism   built   by   the    Acme    Machine   Works    for   Use   on 
Power  Presses 

of  the  labor  of  handling  this  waste  material,  and  avoiding 
the  accumulation  of  scrap  on  the  floor.  In  those  cases  where 
the  stock  has  to  be  fed  up  against  a  stop-pin,  an  automatic 
feed  trip  may  be  furnished,  which  eliminates  the  slippage  of 
the  rolls  on  the  stock.  Equipped  with  one  of  these  auto- 
matic roll-feed  mechanisms,  a  power  press  is  made  so  nearly 
a  fully  automatic  machine,  that  one  operator  is  able  to  look 
after  two  or  three  presses. 


PORTER-CABLE  CENTERING  MACHINE 

For  use  in  centering  the  arms  of  "crosses"  for  differen- 
tial gears,  the  Porter-Cable  Machine  Co.,  1708  N.  Salina  St., 
Syracuse,  N.  Y.,  has  recently  designed  and  placed  on  the 
market  a  special  machine  which  is  shown  in  the  illustration 
which  accompanies  the  following  description.  The  work 
comes  to  this  machine  after  the  center  hole  through  the  hub 
has  been  bored  and  reamed,  and  the  ends  of  the  hub  have 
been  faced.  A  piece  is  then  clamped  to  the  indexing  turret 
by  means  of  an  arbor  through  the  bore  in  the  hub,  reliance 


Machine  built  by  the  Porter-Cable  Machine  Co.   for  use   in  centering 
Differential  Crosses 

being  placed  upon  the  indexing  mechanism  to  bring  the 
arms  exactly  90  degrees  apart  after  they  are  finished.  The 
centering  tool  is  of  the  regular  combination  drill  and  coun- 
tersink type,  and  the  indexing  and  feeding  of  this  tool  are 
automatically  accomplished.  A  circulating  pump  delivers 
lubricant  to  the  tool  and  work.  This  machine  has  sufficient 
capacity  to  center  ninety  of  these  differential  crosses  per 
hour,  and  one  man  can  easily  operate  two  machines. 


NEW  MACHINERY  AND  TOOLS  NOTES 


Automatic  Milling  Machine:  Automatic  Engraving  &  Mfg. 
Co.,  2033  5th  Ave.,  New  York  City.  This  company  has  re- 
cently equipped  its  automatic  milling  machine  with  a  two- 
position  work-holding  fixture  on  the  reciprocating  table. 
This  equipment  adapts  the  machine  for  routing  out  a  pe- 
culiar slot  in  a  special  form  of  lock-nut. 

Oil  Switch:  Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis.  A 
remotely  controlled  oil  switch  which  is  adapted  for  use  in 
connection  with  slip-ring  motors.  This  switch  provides  for 
connecting  the  primary  winding  to  the  line  for  either  re- 
versing or  non-reversing  service.  It  is  provided  with  two 
three-pole  switch  units,  each  of  which  is  operated  by  a  high 
torque  motor. 

Pyrometer  for  Brass  and  Bronze:  Hoskins  Mfg.  Co.,  262 
Buchanan  Ave.,  Detroit,  Mich.  This  pyrometer  has  been 
especially  developed  for  use  in  measuring  the  temperature  of 
molten  brass  or  bronze.  For  this  service  a  special  alloy  has 
been  developed  for  making  a  protection  tube  for  the  Hoskins 
pyrometers.  The  thermo-couple  is  contained  in  the  protection 
tube  which  is  dipped  into  the  molten  metal. 

Electric  Industrial  Truck:  Ehvell-Parker  Electric  Co.. 
Cleveland,  Ohio.  A  small  industrial  truck  equipped  with  a 
storage  battery  and  an  electric  motor  drive.  This  is  said  to 
be  the  smallest  electric  truck  which  has  been  built  and  it  is 
especially  adapted  for  use  in  plants  where  machinery  is  set 
close  together  leaving  but  narrow  aisles,  and  where  the 
elevators  running  from  floor  to  floor  are  of  small  size. 

Foot  Warmer:  Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburg,  Pa.  An  electrically  heated  foot  warmer  which  is 
adapted  for  the  use  of  watchmen,  gatemen,  and  other  em- 
ployes around  industrial  plants  who  are  required  to  stand 
for  long  intervals  of  time  in  one  position.  In  winter  weather 
severe  discomfort  is  likely  to  be  experienced  by  such  em- 
ployes unless  some  provision  is  made  to  prevent  them  from 
getting  cold  feet. 

Power  Pulley:  Bickley  Mfg.  Co.,  1035  Chestnut  St.,  Phila- 
delphia, Pa.  A  power  lifting  device  which  weighs  only  12 
pounds  but  is  said  to  have  sufficient  capacity  for  lifting  a 
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load  of  one  ton.  The  design  ba  been  worked  oul  in  such  a 
u;i>  thai  one  man  can  handle  heavy  loads  without  calling  for 
an  undulj  severe  expenditure  of  strength.  The  crank  handle 
is  provided  with  a  ratchel  which  facilitates  operation  of  the 
pulley  In  close  Quarters. 

Magnetic  Chuck:  Kar  Engineering  Co.,  Inc.,  7!)  E.  180th 
St.,    New    York    City.      A    set    of  auxiliarx    attachments   for   use 

on  magnetic  chucks  which  provides  for  holding  cylindrical 

shaped  pieces  Of  work  and  for  Betting  the  work  at.  various 
angles  as  required  for  grinding  BUrfacefl  at  specified  angles 
to   each    other.      It    is   claimed    that    these   attachments   are  SO 

constructed   thai    the   full   holding  power  of  the  chuck   is 

secured    when    they    are    used. 

Surface  Plate:  United  Machine  &  Mfg.  Co.,  Canton,  Ohio. 
A  cast-iron  surface  plate  which  Is  made  with  a  thick  top 
that  is  supported  by  webs  in  such  a  way  that  there  is  little 
danger  of  the  plate  losing  the  original  degree  of  accuracy 
which  exists  at  the  time  of  shipment  to  the  consignee.  The 
plate  is  provided  with  steel  handles  which  are  threaded  and 
strewed  into  tapped  holes,  these  handles  affording  a  conven- 
ient means  of  moving  the  plate. 

Electrically  Heated  Glue  Pots:  Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburg,  Pa.  Three  new  "Dry  Type"  elec- 
trically heated  glue  pots  which  are  said  to  possess  an  ad- 
vantage over  the  water  bath  type  in  that  there  is  no  danger 
of  the  water  evaporating  and  causing  the  glue  to  be  burnt 
or  the  heater  to  be  destroyed.  Also  the  provision  made  for 
heating  by  electric  current  does  away  with  the  necessity 
of  replenishing  the  supply  of  water  in  the  heating  bath. 

Auxiliary  Crane  Hoist:  N.  B.  Payne  &  Co.,  25  Church  St., 
New  York  City.  A  hoist  equipped  with  an  electric  motor 
and  winding  gear  enclosed  in  a  cast-iron  case.  The  entire 
hoist  is  suspended  from  the  trolley  of  the  crane  by  simply 
enclosing  one  of  the  trolley  axles  in  a  steel  sleeve  which  is 
made  sufficiently  rigid  to  carry  the  load.  The  special  claim 
made  for  this  auxiliary  hoist  is  that  it  is  capable  of  handling 
light  loads  with  greater  rapidity  than  the  regular  heavy 
service  hoist  provided  on  the  crane. 

Shaper:  Mattison  Machine  Works,  Rockford,  111.  A  20- 
inch  heavy-duty  shaper  which  is  designed  with  a  column 
made  of  ample  width  and  depth  to  withstand  the  stresses 
which  are  imposed  upon  it  by  severe  conditions  of  operation. 
The  actual  length  of  stroke  on  this  machine  is  21  inches  and 
the  horizontal  travel  of  the  table  is  24  inches,  while  the 
vertical  travel  is  15  inches.  The  maximum  distance  from  the 
table  to  the  ram  is  18%  inches,  while  from  the  base  of  the 
machine  to  the  ram,  the  maximum  capacity  is  38  inches. 

Thread  Milling  Machine:  Smalley-General  Co.,  Inc.,  Bay 
City,  Mich.  A  machine  equipped  with  a  hollow  spindle 
through  which  the  work  may  be  passed  to  the  thread  milling 
cutter.  The  work  may  be  held  in  a  chuck  or  between  cen- 
ters according  to  special  requirements  of  the  job.  When  the 
threaded  portion  of  the  work  is  near  one  end  it  is  usually 
found  desirable  to  employ  a  spindle  chuck;  but  in  cases 
where  the  threaded  surface  extends  4  inches  or  more  from 
the  end  of  the  work,  the  centering  type  of  milling  head  is 
generally  used. 

Anchorage  for  Electric  Motors:  Adjustable  Anchorage 
Co.,  Detroit,  Mich.  This  anchorage  is  adapted  for  supporting 
electric  motors  which  develop  50  horsepower  or  more.  The 
use  of  this  device  makes  it  possible  to  move  a  motor  to  a 
limited  extent  in  all  directions  so  that  the  motor  shaft  may 
be  accurately  aligned  with  the  machine  which  it  is  to  drive. 
An  anchorage  of  this  kind  can  be  used  on  motors  equipped 
with  driving  belts  but  it  is  especially  suitable  for  those 
which  are  provided  with  magnetic  clutches  which  require 
accurate  alignment. 

Double-end  Centering  Machine:  Cadillac  Tool  Co.,  268 
Jefferson  Ave.,  Detroit,- Mich.  A  double-end  drilling  or  cen- 
tering machine  which  is  especially  adapted  for  such  work  as 
simultaneously  centering  both  ends  of  a  shaft,  although  the 
machine  may  also  be  successfully  employed  for  drilling  two 
opposed  holes  from  opposite  directions  and  for  similar  classes 
of  work.  Sufficient  power  is  provided  for  driving  drills  up 
to  %  inch  in  diameter,  and  the  bed  of  the  machine  is  made 
in  different  lengths  to  provide  for  taking  work  up  to  12,  24, 
36,  48,  or  60  inches  in  length. 

Rod  Heading  Machine:  Waterbury  Farrel  Foundry  &  Ma- 
chine Co.,  Waterbury,  Conn.  An  open-die  type  of  double- 
stroke  rod  heading  machine  which  is  adapted  for  the  purpose 
of  heading  or  upsetting  operations  at  either  one  or  both  ends 
of  rods  up  to  %  inch  in  diameter  and  of  any  length  greater 
than  6  inches.  In  using  this  machine  the  bars  are  previously 
straightened  and  cut  to  the  desired  lengths  before  the  opera- 
tion is  performed  upon  them  by  this  machine.  The  driving 
shaft  and  heading  dies  run  continuously,  thus  giving  the 
machine  a  high  heading  power. 

Steel  Reference  Table:  Lufkin  Rule  Co.,  Saginaw,  Mich. 
A  No.  97%  reference  table  and  scale  which  has  tables  of  tap 
and  drill  sizes  for  U.   S.  standard   threads,  including  frac- 


tional as  well  as  numbered  Sizes  and  also  S.  A.  E.  and 
BrlggS  pipe  standards.  On  this  sole  of  Hie  reterence  table 
there  is  also  a  li  inch  scale  graduated  to  thirty-seconds.  On 
the  other  side  of  the  table  there  is  a  ti  inch  scale  graduated 
to  sixty-fourths   and   a   table  of   common    fractions  and   their 

decimal  equivalents.    This  reference  table  is  made  of  semi- 1 

tlexihle   steel   and   is    1 '/i    inch    wide. 

Engine  Lathe:  Greaves-KluHinan  Tool  Co.,  Cincinnati, 
Ohio.  A  14-inch  quick-change  engine  lathe  which  is  equipped 
with  a  tOUr-Btep  cone  pulley  and  single  back  gears  or  with  a 
three-step  cone  pulley  and  double  back-gears  according  to  the 
requirements  Of  the  purchaser.  The  lathe  is  said  to  be  ex- 
ceptionally heavily  built  for  a  machine  of  this  size,  in  order 
to  adapt  it  for  the  purpose  of  heavy  work.  Both  the  feed- 
rod  and  lead-screw  are  supported  at  each  end  of  the  apron 
which  is  of  the  double-plate  type.  Longitudinal  feed-stops 
are  provided  for  controlling  the  movement  in  both  direc- 
tions. 

Grease  Cups:  Tes-Tite  Piston  Ring  Co.,  Freeport,  L.  I. 
A  device  known  as  the  "Rohr"  grease  cup  for  which  B.  E. 
Carpenter,  1328  Broadway,  New  York  City,  has  the  sales 
agency.  An  important  feature  of  this  cup  is  that,  as  the  top 
cannot  be  taken  off,  there  is  no  danger  of  losing  the  top  or 
damaging  the  thread  while  trying  to  replace  it.  Another 
important  feature  is  that  there  are  no  complicated  parts 
that  are  likely  to  get  out  of  order  or  give  trouble.  The  cup 
is  easily  filled  and  is  so  designed  that  it  retains  the  lubricant 
and  excludes  all  foreign  matter  from  the  bearing  on  which 
it  is  used. 

Electric  Soldering  Tool:  F.  H.  Hendrick,  513  Congress 
Bldg.,  Detroit,  Mich.  A  tool  adapted  for  use  in  the  perform- 
ance of  light  soldering  operations.  The  metal  to  be  soldered 
is  heated  between  two  carbon  points  due  to  the  resistance 
offered  to  the  flow  of  electric  current.  Closing  the  tool  by 
means  of  handles  similar  to  those  on  a  pair  of  pliers,  brings 
the  solder  into  contact  with  the  hot  metal  thus  performing 
the  soldering  operation.  This  device  is  adapted  for  use 
with  an  ordinary  six-volt  storage  battery,  but  power  from  a 
lighting  circuit  can  be  used  when  stepped  down  through  the 
use  of  a  suitable  resistance. 

Holding  Device  for  Shearing  Machines:  Minnesota  Steel 
Co.,  Duluth,  Minn.  An  attachment  for  use  on  alligator  shears 
used  for  cutting  up  scrap  metal,  to  provide  a  means  of  hold- 
ing the  work  while  the  shearing  operation  is  being  performed. 
It  is  claimed  that  this  device  serves  the  double  purpose  of 
protecting  the  shear  from  damage  and  guarding  the  work- 
men who  are  employed  to  operate  it.  The  device  consists  of 
a  corrugated  cylindrical  shaped  cam  operated  by  a  chain  and 
lever,  which  works  in  unison  with  the  shear  but  moves  suffi- 
ciently in  advance  of  the  shear  blades  so  that  the  work  is 
firmly  held  in  place  before  the  cut  is  started. 

Spring  Tool-holder:  Federal  Products  Corporation,  393 
Harris  Ave.,  Providence,  R.  I.  A  goose-neck  type  of  tool- 
holder  which  is  designed  to  provide  additional  flexibility  to 
the  cutter  in  order  to  eliminate  chatter.  It  is  a  matter  of 
quite  general  knowledge  that  tools  of  this  type  are  used  for 
the  purpose  of  thread  cutting,  finish  turning,  and  similar 
operations.  Three  cutters  are  furnished  with  the  tool  to 
provide  for  cutting  at  right  angles  to  the  stock  and  for  off- 
set cutting  up  to  the  shoulder,  either  right  or  left  hand. 
One  end  of  each  of  these  cutters  is  ground  for  taking  a 
roughing  cut  and  the  other  end  for  the  purpose  of  a  finishing 
operation. 

Grinding  Attachment:  Liberty  Tool  &  Gage  Works,  Woon- 
socket,  R.  I.  A  grinding  attachment  which  is  used  in 
connection  with  a  surface  grinding  machine  to  provide  for 
using  wheels  of  small  diameter  which  must  be  driven  at 
high  speed.  This  attachment  is  so  constructed  that  it  may 
be  applied  on  the  machine  without  serious  loss  of  time,  and 
the  design  is  so  compact  that  the  regular  capacity  of  the 
machine  is  very  little  reduced  when  the  attachment  is  in 
place.  The  attachment  can  be  removed  and  the  machine 
restored  to  its  original  condition  for  the  purpose  of  surface 
grinding  operations,  only  about  a  minute  being  required  to 
make  such  a  change. 

Broaching  Attachment:  V.  E.  LaPointe  Mfg.  Co.,  17 
Hungerford  St.,  Hartford,  Conn.  An  attachment  which 
adapts  lathes  for  the  purpose  of  broaching  operations,  being 
especially  suitable  for  use  in  small  shops  where  there  is  not 
enough  broaching  to  be  done  to  justify  the  purchase  of  a 
regular  machine  for  handling  such  work.  The  attachment 
consists  of  three  heads — one  sliding  and  two  stationary — 
the  stationary  heads  being  carried  on  bases  that  rest  on  the 
ways  while  the  sliding  head  serves  as  a  guide  for  the  broach 
and  screw,  and  also  holds  the  mechanism  connecting  these 
two  parts.  The  lathe  spindle  merely  serves  as  a  means  of 
driving  the  attachment  and  does  not  carry  any  of  the  thrust. 

Sheet-metal  Straightening  and  Cutting  Machine:  Hallden 
Machine  Co.,  27  Benedict  St.,  Waterbury,  Conn.  A  machine 
designed  to  provide  for  straightening  and  rapidly  and  accu- 
rately cutting  sheet  metal  into  lengths.    The  feed  mechanism 
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consists  of  a  reciprocating  rack  which  is  connected  to  an 
eccentric  crank  disk,  the  rack  meshing  with  a  gear  that  is 
connected  to  a  one-way  clutch  with  the  shaft  on  which  this 
clutch  is  mounted  geared  directly  to  the  straightening  and 
feeding  rolls.  The  crank  disk  is  graduated  and  by  adjusting 
the  eccentric  along  these  graduations  any  desired  length  of 
stroke  can  be  given  to  the  rack,  which  in  turn  causes  the 
machine  to  cut  the  sheet  metal  to  the  desired  length.  The 
crank  feeding  device  gives  an  accelerating  motion  when 
starting  the  feed-rolls  and  a  decelerating  motion  when  stop- 
ping them. 

Double-spindle  Turning  Lathe:  Schmidt-Norgren  Co.,  3121 
S.  California  Ave.,  Chicago,  111.  A  double-spindle  plain  turn- 
ing lathe  which  provides  for  turning  pieces  of  small  diameter 
between  centers  and  operating  on  two  pieces  simultaneously. 
This  machine  is  said  to  be  especially  adapted  for  turning 
parts  that  are  of  such  a  character  that  they  could  not  be 
satisfactorily  handled  on  automatic  screw  machines,  due  to 
the  fact  that  they  are  either  too  long  or  have  to  be  centered 
for  a  final  grinding  operation.  A  multiple  tool  set-up  can  be 
provided  for  the  purpose  of  straight  and  taper  turning 
operations  and  for  the  purpose  of  such  additional  operations 
as  necking,  under-cutting,  etc.  The  machine  swings  10 
inches  over  the  ways  and  6  inches  over  the  cross-slide;  and 
it  has  a  capacity  for  taking  work  up  to  24  inches  in  length 
between  centers. 

*     •     * 

LETTERS  FOR  METAL  PATTERNS 

In  the  accompanying  illustration  there  are  shown  succes- 
sive steps  in  a  method  of  placing  letters  on  metal  patterns, 
which  has  been  developed  by  the   H.   P.  Maughlin  Co.,   515 


PQIMTS  or 
Lerretr 


Letters  made  by  the  H.   P.   Maughlin  Co.  for  Use   on   Metal   Patterns 

W.  First  Ave.,  Columbus,  Ohio.  In  proceeding  to  apply 
letters  to  a  pattern  by  this  method,  the  first  step  is  to  se- 
cure a  piece  of  paper  on  the  work,  in  order  that  the  three 
points  on  the  underside  of  the  letter  may  be  impressed  into 
the  paper.  These  three  points  are  then  marked  with  a 
center-punch,  after  which  holes  are  drilled  in  the  casting 
to  receive  the  small  wooden  plugs,  which  are  driven  into 
them.  The  points  on  the  under  side  of  the  letter  are  then 
driven  into  these  holes,  holding  the  letter  securely  in  place. 
By  this  method,  the  names  and  addresses  of  manufacturers, 
and  any  other  similar  notation,  may  be  placed  on  a  metal 
pattern  in  a  way  that  enables  a  good  looking  job  to  be  done 
in  a  very  short  length  of  time.  Letters  for  use  in  marking 
patterns  in  this  way  are  made  in  various  sizes  by  the  H. 

P.  Maughlin  Co. 

*     *     * 

GOVERNMENT  INTERFERENCE  "WITH  BUSINESS 

It  is  the  general  belief  among  manufacturers  that  the 
railroads  would  be  in  a  position  to  buy  the  equipment  that 
they  so  sadly  need,  if  the  Government  would  permit  them  to 
do  so.  It  is  believed  by  many  that  fully  normal  business 
conditions  will  not  return  until  the  railroads  and  other 
public  utilities  have  been  handed  over  by  the  Government  to 
their  owners,  since  it  is  believed  that  this  factor  is  as  potent 
in  retarding  the  return  to  normal  conditions  as  the  high 
prices  of  material  and  labor,  slow  adjustment  of  government 
claims,  and  delay  in  readjustment  of  the  conditions  in 
Europe  so  that  the  trade  relations  may  again  be  established 
between  the  nations. 


GIANT  HORIZONTAL  BORING,  DRILLING 
AND  TAPPING  MACHINE 

A  large  horizontal  boring,  drilling,  and  tapping  machine 
constructed  by  G.  &  A.  Harvey,  Ltd.,  Govan,  Glasgow,  Scot- 
land is  described  in  a  recent  issue  of  Engineering.  It  is  a 
massive  machine  with  two  spindles  which  work  independ- 
ently. The  spindles  are  6  inches  in  diameter  and  have  a 
large  range  of  speed.  The  design  is  such  that  both  spindles 
can  be  operated  on  separate  jobs  at  the  same  time,  the  two 
heads  being  absolutely  independent  of  each  other.  The  ma- 
chine is  electrically  driven,  a  separate  enclosed  electric 
motor  being  mounted  on  the  foot  of  each  standard.  The 
spindles  may  be  instantly  reversed,  enabling  the  tool  to  be 
used  for  tapping  and  studding.  The  bed  has  twelve  ma- 
chined ways  for  supporting  the  work-table.  The  standards 
are  of  box  section,  and  can  be  moved  independently  by  power 
in  either  direction  along  the  bed,  gears  being  provided  for 
effecting  the  final  adjustment  of  position.  The  power  trav- 
erses are  controlled  from  the  saddle.  A  good  idea  of  the 
size  of  the  machine  may  be  determined  from  the  following 
dimensions:  Bed,  27  feet  3  inches  long,  7  feet  wide,  and  1 
foot  6  inches  deep.  The  work-table  is  22  feet  6  inches  long 
by  13  feet  wide  and  weighs  70  tons;  the  space  occupied  on 
the  floor  is  31  feet  6  inches  by  24  feet,  or  756  square  feet. 
The  horizontal  range  of  spindle  is  21  feet,  its  vertical  travel 
is  10  feet,  and  its  lowest  position  from  the  top  of  the  table, 
2  feet.  The  feed  travel  is  5  feet.  The  range  of  speeds  of 
the  spindle  is  from  0.75  to  67.5  revolutions  per  minute,  with 
many  intermediate  speeds. 

*     *     * 

MEMORIAL  TABLET  TO  WILLIAM  LODGE 

The  employes  of  the  Lodge  &  Shipley  Machine  Tool  Co., 
Cincinnati,  Ohio,  have  placed,  in  a  suitable  position  on  the 
wall  of  the  Lodge  &  Shipley  plant,  a  bronze  tablet  in  memory 
of  the  late  William  Lodge,  as  shown  in  the  accompanying 
illustration.  The  tablet  is  a  portrait,  in  relief,  of  Mr.  Lodge, 
and  was  executed  by  Clement  J.  Barnhorn,  a  well-known 
Cincinnati  sculptor.     Many  of  the  employes  of  the  Lodge  & 


Memorial  Tablet  to  William  Lodge  erected  by  the   Employes   of  the 
Lodge  &  Shipley  Machine  Tool  Co. 

Shipley  Machine  Tool  Co.  have  been  in  the  company's  em- 
ploy for  twenty  years  or  more,  and  some  were  with  Mr. 
Lodge  from  the  time  the  company  was  founded. 


The  American  graphite  market  has  had  to  contend  with 
many  difficulties  during  the  past  four  years.  Madagascar 
graphite  is  likely  to  enter  the  market  to  an  important  ex- 
tent, and  the  Madagascar  graphite  industry  will  look  largely 
to  the  American  graphite  market  for  the  disposal  of  its 
products.  The  growth  of  the  importation  of  this  graphite 
will  depend  largely  upon  whether  the  American  crucible 
manufacturers  will  be  able  to  make  their  products  from 
the  large  flat  American  and  Madagascan  flake  instead  of 
from  the  material  imported  from  Ceylon. 
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British  and  French  Machine  Tool  Situation 


REPORTS  from  Greal  Britain  indicate  that  the  British 
machine  tool  trade  is  fairly  well  employed  and  that 
the  prospects  In  the  home  market  are  good.  It  is  true, 
however,  that  the  unstable  labor  conditions  are  causing  many 
manufacturers  to  cease  buying  until  conditions  are  settled 
on  a  tinner  basis.  There  is  nothing  to  indicate  any  drastic 
changes  In  methods  of  production  In  the  machine  tool  trade. 
Machine  tool  builders,  while  admitting  the  advantages  of 
Quantity  production,  seem  afraid  of  making  any  radical 
changes,  and  do  not  want  to  invest  additional  capital.  One 
new  concern,  however,  has  started  to  build  one  line  of  ma- 
chine tools  consisting  entirely  of  planers,  and  is  apparently 
intending  to  carry  on  the  manufacture  of  this  class  of  tools 
on  an  interchangeable  basis. 

End  of  Government  Control  of  the  Industry 

The  announcement  by  the  Controller  of  the  Machine  Tool 
Department  of  the  Ministry  of  Munitions  that  the  control  of 
the  industry  would  cease  to  exist  about  May  1,  was  greeted 
with  much  relief  in  the  machine  tool  trade  generally.  This 
governmental  control  has  been  irksome  in  some  cases. 
Makers  whose  types  of  machines  have  been  ordered  by  the 
ministry  to  be  made  by  concerns  who  had  not  previously 
made  these  types  now  find  new  competition  created  as  a  con- 
sequence. Nevertheless,  as  the  control  was  largely  in  the 
hands  of  the  trade  itself,  it  worked  fairly  well,  and  such 
inconveniences  as  were  faced  by  the  motor  and  other  trades 
that  had  to  turn  from  their  regular  line  of  work  have  not 
been  experienced.  On  the  whole,  makers  of  machine  tools 
have  been  encouraged  to  manufacture  only  their  regular 
lines  of  machines  whenever  these  were  suitable  for  war  pur- 
poses. 

Disposal  of  Government-owned  Machine  Tools  and 
Equipment 
The  disposal  of  the  large  stocks  of  machine  tools  in  the 
government  factories  gave  rise  to  some  apprehension,  as  it 
was  expected  that  the  flooding  of  the  market  with  second- 
hand tools  would  greatly  interfere  with  the  market  for  new 
machinery.  It  is  thought,  however,  in  responsible  quarters, 
that  as  stable  conditions  return,  the  absorption  of  most  of 
these  machine  tools  will  be  gradual,  and  will  not  materially 
disturb  the  regular  trade  channels.  The  sales  that  have 
already  taken  place  indicate  that  the  single-purpose  machine 
designed  mainly  for  shell  manufacture  can  be  offered  at 
little  more  than  scrap  prices;  for  standard  precision  ma- 
chines of  well-known  makes,  on  the  contrary,  prices  are 
offered  in  advance  of  the  original  cost  price  before  the  war. 

British  Opinions  about  American  Competition 

The  subject  of  American  competition  was  alluded  to  by 
Sir  Alfred  Herbert  at  a  recent  address  at  Newcastle-on-Tyne, 
who,  in  acknowledging  Great  Britain's  indebtedness  to  the 
United  States  for  much  of  the  British  progress  in  machine 
tool  production,  condemned  as  foolish  the  proposal  to  close 
British  markets  to  imported  machine  tools.  Introduction  of 
American  machine  tools  developed  under  the  special  condi- 
tions obtaining  in  that  country — mass  production  of  output 
and  expensive  labor — had,  he  said,  been  of  the  greatest  ser- 
vice to  Great  Britain  in  preparing  to  meet  similar  conditions, 
and  any  policy  which  would  tend  to  make  it  difficult  or  un- 
duly costly  for  British  manufacturers  to  obtain  the  best 
machines,  wherever  produced,  would  be  as  shortsighted  as  a 
tariff  on  raw  materials.  Although  it  might  appear  paradox- 
ical, he  believed  that  a  tariff  on  imported  machine  tools 
would  be  a  great  disadvantage  to  the  British  machine  tool 
makers  as  well  as  to  the  users.    Competition,  in  his  opinion, 


is  the  best  stimulus  in  the  world,  and  while  the  policy  of 
taxing  imported  machine  tools  might  temporarily  please 
those  British  makers  who  were  either  Inefficient  or  who 
might  wish  to  rest  on  their  laurels  without  renewed  effort, 
in  the  long  run,  it  would  result  in  a  serious  check  to  progress, 
both  in  engineering  generally  and  in  the  machine  tool  trade 
in  particular. 

Reconstruction  Policies  of  the  Government 

The  government  lists  of  free  and  restricted  imports  re- 
cently published  are  to  remain  in  force  until  September  1. 
Raw  materials  are  to  come  in  free  from  all  countries  except 
those  that  are  blockaded,  and  manufactured  goods  essential 
to  British  industry  will  be  permitted  to  come  in  unrestricted, 
except  where  these  goods  are  being  made  under  the  fostering 
care  of  the  State.  The  magneto  is  an  instance  of  this  kind. 
Similarly,  manufactured  goods  will  be  restricted  where  they 
are  now  being  made  in  Great  Britain  by  new  industries 
which  require  shielding  for  a  while,  and  manufactured  goods 
which  are  not  essential  for  consumption  will  also  be  under 
restriction.  The  machine  tool  trade  is  still  governed  by  the 
restrictions  imposed  some  months  ago. 

General  Business  Conditions 

The  automobile  industry  is  fully  engaged,  but  conditions 
chiefly  connected  with  materials  and  the  labor  market  ham- 
per the  output.  The  cost  of  steel,  already  high,  will  be  still 
further  increased  by  the  demands  of  the  miners,  and  labor 
generally  shows  little  inclination  to  settle  down  to  steady 
work.  It  is  a  period  of  uncertainty  inevitable  after  the  war, 
but  only  extreme  pessimists  express  a  lack  of  confidence  for 
the  future.  To  quote  Sir  Alfred  Herbert,  "There  is  a  world 
shortage  of  almost  every  commodity,  and  for  a  long  time  a 
market  is  assured  to  all  manufacturers  who  can  succeed  in 
effecting  the  necessary  changes  in  their  works." 

The  holding  of  another  exhibition  of  machine  tools  has 
been  discussed  by  the  Machine  Tool  Association,  with  opin- 
ions fairly  evenly  divided  as  to  the  desirability  of  selecting 
1919  or  1920.  A  decision  was  made,  however,  to  defer  the 
exhibition  until  1920. 

Machine  Tool  Situation  in  France 

The  controversy  relating  to  the  importation  of  machine 
tools  and  other  products  into  France  is  not  yet  settled.  The 
Reconstruction  Department  is  in  favor  of  restricting  imports 
as  much  as  possible  until  the  French  exports  will  balance 
the  imports.  Otherwise,  it  is  said,  the  exchange  rates  will  be 
extremely  unfavorable  and  will  cause  an  increase  in  prices 
and  in  the  cost  of  living.  The  opponents  of  the  policy  of 
restriction  claim  that  this  reasoning  is  mere  theory  and  that 
effective  reconstruction  work  is  impossible  without  imme- 
diate importation  of  the  machinery  and  appliances  necessary 
for  reconstruction.  The  business  men  taking  this  view  claim 
that  it  will  be  more  economical  and  better  for  France  as  a 
whole  to  experience  an  average  increase  of  living  costs  for  a 
brief  period  than  to  so  delay  the  reconstruction  work  that 
the  present  high  cost  of  living  will  be  extended  over  a  long 
period  of  years.  This  controversy  absorbs  a  great  deal  of 
the  time  and  energy  of  the  men  who  should  devote  their 
labors  to  reconstruction  work,  and  doubtless  causes  a  serious 
loss  to  France. 

A  French  View  of  Scandinavian  Competition 

A  French  machine  tool  dealer  calls  attention  to  the  fact 
that  Scandinavian  machine  tool  manufacturers  are  likely 
to  become  competitors  of  the  American  makers  in  France. 
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Previous  to  the  war,  French  dealers  frequently  received 
quotations  from  Scandinavian  machine  tool  builders,  mostly 
from  Sweden,  for  machines  which  were  close  copies  of  Amer- 
ican machine  tools,  and  containing  the  usual  affirmation: 
"Just  as  good  as  the  original  that  you  are  selling  for  .  .  . 
Manufacturing  Co."  Since  the  armistice,  it  is  said  that 
these  Scandinavian  manufacturers  have  been  more  active 
than  ever,  and  apparently  use  the  methods  Indicated  above 
to  obtain  their  trade.  This  dealer  states  that  he  recently 
received  a  catalogue  from  Sweden  weighing  1%  pound,  and 
covering  mostly  imitations  of  well-known  American  and 
English  machines  and  tools. 

With  regard  to  German  competition,  the  general  impres- 
sion among  machine  tool  dealers  in  France  is  that  there  will 
be  a  repetition  of  the  conditions  that  obtained  after  the  war 
of  1870  when  German  machines  and  manufactured  products 
were  introduced  into  France  as  of  Swiss  or  Alsatian  manu- 
facture. German  machines  and  products  at  this  time  are 
likely  to  be  offered  as  originating  in  Switzerland,  Holland, 
or  in  the  Scandinavian  countries. 

The  same  French  dealer  expresses  his  belief  that  if  the 
French  machine  tool  builders  are  to  become  keen  competitors 
of  the  American  manufacturers,  it  will  take  some  time  be- 
fore this  can  be  realized,  and  indications  generally  are  that 
the  sooner  France  is  given  an  opportunity  of  importing 
American  machine  tools  to  the  extent  of  satisfying  the  needs 
of  all  French  manufacturers  who  wish  to  buy,  the  better  it 
will  be  for  the  rapid  reconstruction  of  France. 


SERVICE  RENDERED  BY  THE  BUREAU  OF 
FOREIGN  AND  DOMESTIC  COMMERCE 

The  services  rendered  by  the  Bureau  of  Foreign  and  Do- 
mestic Commerce  are  not  thoroughly  understood  or  appre- 
ciated by  many  manufacturers.  The  bureau  is  made  up  of  a 
number  of  divisions.  The  Division  of  Foreign  Tariffs  fur- 
nishes information  concerning  foreign  tariff  and  customs 
laws  and  regulations,  commercial  policies  of  foreign  coun- 
tries, foreign  trademark  and  patent  laws,  embargoes  and  im- 
port prohibitions,  and  foreign  consular  regulations.  The 
Research  Division  supplies  information  on  import  and  ex- 
port statistics  of  all  foreign  countries;  it  does  translating 
and  research  work  of  any  sort  connected  with  foreign  trade. 
The  Division  of  Statistics  furnishes  figures  on  the  trade  of 
the  United  States  with  all  other  countries,  the  statistics 
being  supplied  monthly,  quarterly,  and  yearly.  The  Far 
Eastern  and  Latin  American  Divisions  provide  information, 
in  their  respective  fields,  concerning  markets  for  American 
products,  general  trade  conditions,  regulations  affecting  com- 
mercial travelers,  the  industries  and  resources  of  nations, 
and  many  other  matters  that  are  related,  directly  or  in- 
directly, to  the  sale  of  American  goods.  The  Trade  Informa- 
tion Division  furnishes  to  business  men  a  great  variety  of 
information  on  foreign  markets,  including  proper  methods 
of  packing,  the  financing  of  export  shipments,  the  sources 
of  foreign  credit  data,  the  names  of  dealers  and  importers 
abroad. 

The  bureau  maintains  district  offices  in  New  York,  Boston, 
Chicago,  St.  Louis,  New  Orleans,  San  Francisco,  and  Seattle, 
as  well  as  cooperative  offices  in  other  cities.  These  offices 
are  recognized  centers  for  reliable  information  regarding 
domestic  and  foreign  trade,  and  render  special  service  to 
foreign  buyers  seeking  goods  in  the  United  States. 
*     *     * 

The  importance  of  the  German  iron  industry  in  Lorraine, 
which  will  pass  into  French  hands  upon  the  conclusion  of 
peace,  is  indicated  by  the  fact  that  there  were  in  1912  in 
Alsace-Lorraine  191  companies  in  the  iron  and  steel  indus- 
tries, with  a  capital  and  surplus  of  more  than  $150,000,000. 
In  this  territory,  3,000,000  tons  of  pig  iron,  20,000,000  tons 
of  iron  ore,  1,500,000  tons  of  steel,  and  3,500,000  tons  of  coal 
were  produced. 


FOREIGN  TRADE  NOTES 

The  War  Trade  Board  has  announced  for  the  information 
of  exporters  in  the  United  States  that  a  number  of  com- 
modities which  have  heretofore  been  importable  into  Great 
Britain  only  under  special  license  may  now  be  imported 
freely  under  a  general  license.  Of  these  commodities,  ab- 
rasives, abrasive  cloths,  grindstones,  aloxite  hones,  and 
leather  belt-lacing  are  of  interest  to  manufacturers  in  the 
machinery  field. 

Trade  with  German  Austria  has  been  Resumed 

Acting  concurrently  with  the  authorities  of  the  other  as- 
sociated governments,  the  United  States  has  authorized  trade 
and  communications  with  persons  residing  in  German  Aus- 
tria. Applications  will  now  be  considered  for  licenses  to 
export  or  import  into  this  territory,  except  that,  for  military 
reasons,  the  importation  into  German  Austria  of  implements 
or  munitions  of  war,  or  machinery  for  manufacture  of  war 
materials  will  not  be  permitted. 

American  exporters  are  advised  that  merchandise  is  per- 
mitted to  be  exported  to  German  Austria  only  upon  the  un- 
derstanding that  it  is  intended  to  supply  the  internal  domes- 
tic needs  of  that  country;  and  that,  without  the  consent  of 
the  Inter-Allied  Trade  Committee  at  Vienna,  the  re-exporta- 
tion of  such  merchandise  from  German  Austria  to  countries, 
commercial  relations  with  which  are  not  authorized,  is  for- 
bidden, and  further,  that  such  re-exportation  constitutes  a 
violation  of  the  Trading  with  the  Enemy  Act. 

The  War  Trade  Board  has  received  no  official  advices  con- 
cerning the  regulations  governing  importations  into  German 
Austria,  and  prospective  exporters  should  therefore  com- 
municate with  their  customers  abroad  before  making  def- 
inite commitments,  so  that  the  importers  may  comply  with 
any  import  regulations  that  may  be  in  effect.  Postal  com- 
munications should  be  addressed  via  France  or  Italy  or 
Switzerland,  and  sent  either  on  French  or  Italian  licensed 
liners  carrying  mail. 

Efforts  to  Restrict  Imports  into  Great  Britain 

The  Federation  of  British  Industries  has  been  pointing 
out  to  the  British  Government  the  absolute  necessity  of  not 
allowing  products  which  compete  with  those  of  the  indus- 
tries of  Great  Britain  to  be  imported  and  sold  at  prices  with 
which  existing  conditions  make  it  impossible  for  the  home 
industries  to  compete.  This  request  for  protection  applies 
especially  to  industries  which  have  not  had  as  yet  a  reason- 
able opportunity  of  converting  from  a  war  to  a  peace  foot- 
ing. The  federation  also  points  out  that  pressure  may  be 
brought  to  bear  upon  the  British  Government  by  other  gov- 
ernments who  desire  to  import  into  Great  Britain,  but  states 
that  such  considerations  appear  to  the  federation  to  be  of 
much  less  importance  than  the  preservation  of  the  British 
industries. 

British  Trade  Combinations 

Announcement  has  been  made  of  the  organization  of  the 
British  Manufacturers'  Corporation  which  through  agents 
aims  at  performing  for  its  subscribing  members  various  ser- 
vices, such  as  indicating  the  condition  of  the  market  for 
particular  kinds  of  goods  and  the  competition  likely  to  be 
met,  giving  particulars  of  trans#rt  facilities  and  freight 
rates,  advising  members  on  the  financial  standing  of  pros- 
pective customers,  assisting  them  in  appointing  selling 
agents,  acting  for  them  in  legal  matters,  and  generally  watch- 
ing over  their  interests  as  a  whole.  For  these  services  mem- 
bers of  the  corporation  agree  to  pay  $1000  a  year. 

Another  organization  on  somewhat  similar  lines  is  the 
Associated  British  Machine  Tool  Makers,  Ltd.,  which  may  be 
described  as  a  cooperative  effort  to  improve  design  and  re- 
duce manufacturing  costs,  with  a  view  to  effectively  meet- 
ing competition  and  increasing  the  sale  of  machine  tools. 
Each  plant  will  be  entirely  self-governed  and  neither  capital 
nor  interests  will  be  pooled,  but  it  is  hoped  that  by  coopera- 
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Australian  Machine  Tool  Requirements 
in  a  recent  circular  of  the  Department  of  Commerce,  at- 
tention is  called  to  the  taol  thai  Australia  is  rapidly  becom- 
ing a  manufacturing  country  ami  that  the  demand  for  cer- 
tain Amerloan  machine  tools  is  Increasing.  Mention  is'made 
of  the  desire  on  the  part  of  purchasers  to  actually  see  the 
machines  to  bo  bought  in  operation,  making  it  advisable, 
especially  in  the  case  of  machine  tools  not  generally  known 
in  Australia,  to  have  a  stock  in  the  hands  of  the  agent  or 
importer.  It  is  stated  that  lathes  are  especially  in  demand 
and  that  the  gap  lathe  is  a  favorite  type,  as  the  majority  of 
the  work  in  many  of  the  new  shops  is  of  a  jobbing  nature. 
Lathes  of  heavy  construction  appeal  particularly  to  the 
Australian  market  and  are  generally  used  in  the  large  min- 
ing repair  shops.  Light  machine  tools  are  not  in  demand. 
It  is  further  stated  that  the  price  of  American  planers,  as 
compared  with  that  of  English  makes,  is  too  high.  Although 
American  planers  are  of  a  very  high  grade  and  provided 
with  a  number  of  features  that  are  missing  in  the  English 
makes,  these  conveniences  increase  the  price  too  much  for 
the  Australian  market  and  at  present  there  are  only  a  few 
of  these  machines  in  Australia;  but  a  moderate-priced  simple 
planer  could  be  sold  to  advantage.  The  same  holds  true  of 
punches,  shears,  and  other  machinery  used  in  shipbuilding 
and  structural  work,  where  the  American  price  is  higher 
than  the  price  asked  for  British  makes.  Of  course,  the 
grand  total  of  imports  of  machine  tools  into  Australia  is 
not  large,  reaching  during  the  fiscal  year  1916-1917  a  value 
of  $407,618.  This,  however,  is  nearly  double  the  value  of 
the  machine  tools  imported  during  the  fiscal  year  1914-1915. 
The  imports  from  the  United  Kingdom  in  1916-1917  were 
valued  at  $424,846,  so  that  as  far  as  machine  tools  were  con- 
cerned the  imports  from  the  United  States  and  from  the 
United  Kingdom  were  nearly  equal,  the  same  proportion 
practically  holding  good  previous  to  the  war.  Close  atten- 
tion must,  however,  be  given  to  this  export  market  if  it  is 
to  be  retained  under  the  coming  keen  competition. 

Influence  of  Exchange  Rates  on  Trade 
The  important  influence  of  exchange  rates  upon  exports  is 
emphasized  in  a  circular  letter  sent  out  by  the  Allied  Ma- 
chinery Co.  of  America.  When  the  foreign  exchange  rate 
falls  so  that  the  European  buyer  of  American  goods  is  obliged 
to  pay  a  higher  price  in  the  currency  of  his  own  country 
than  he  would  during  normal  times,  it  is  evident  that  there 
is  a  tendency  to  hold  off  buying.  For  example,  when  the 
French  exchange  rate  falls,  as  it  recently  has,  nearly  11  per 
cent,  it  means  that  if  a  purchaser  in  France  wishes  to  buy 
a  machine  costing  $1000  he  will  have  to  pay  5750  francs, 
whereas  in  normal  times  he  would  pay  only  5200  francs.  In 
order  to  steady  the  exchange  rates  the  Allied  governments 
adopted  the  artificial  expedient  of  restricting  imports  from 
the  United  States  to  absolutely  necessary  transactions,  thus 
reducing  the  demand  for  dollar  exchange  in  Europe.  Many 
of  these  restrictions,  however,  have  now  been  removed  with 
the  result  that  the  exchange  rates  have  again  dropped; 
hence,  imported  products  into  France  and  England  are  again 
more  costly  than  ordinarily.  At  the  same  time,  their  own 
exports  will  bring  high  prices  abroad  as  figured  in  the  money 
of  the  exporting  country,  and  economic  laws  will,  therefore, 
tend  to  decrease  imports  and  increase  exports  in  the  Allied 
countries  until  their  export  and  import  trade  has  struck  a 
balance  and  their  exchange  rates  have  returned  to  normal. 

Trade  with  Servia 
All  imports  into  and  exports  from  Servia  to  the  United 
States  are  subject  to  the  joint  control  and  regulations  of 
the  Servian  Government  and  the  Inter-Allied  Trade  Commit- 
tees already  established  there  or  to  be  established  for  this 
purpose.  For  more  complete  information  as  to  procedure, 
inquiries  should  be  made  of  the  Servian  Mission,  Washing- 
ton, D.  C. 


A  NEW  ALLOY  CHISEL  STEEL 

The  metallurgist  is  constantly  seeking  for  something  new 
in  steel  for  cutting  tools,  and  as  a  consequence  the  alloy 
steels  which  are  now  used  so  extensively  for  cutting  metals 
have  been  highly  improved  and  developed;  but  the  steel  used 
lor  making  chisels  has  been  neglected.  Chromium  and 
chrome-vanadium  have  been  added  to  chisel  steel  melts,  and 
have  doubtless  improved  the  steel  somewhat,  but  in  these 
attempts  to  secure  a  better  quality,  the  forging  of  the  steel, 
its  heat-treatment,  and  the  kind  of  blow  to  which  the  chisel 
is  subjected  have  not  been  studied  sufficiently. 

Steel  which  is  Hard  but  not  Brittle 

A  steel  has  recently  been  developed  which  possesses  a 
number  of  unusual  properties.  It  has  been  customary  to 
think  that  a  steel  that  is  hard  must  necessarily  be  brittle 
and,  although  this  is  true  in  nearly  every  instance,  yet  this 


Fig.  l. 


A  Strip  of   "Seminole"   Steel,  which  though  very  Hard,   may  he 
tied  in  a  Knot 


new  steel  has  served  to  contradict  the  contention.  Many 
disappointing  results  are  being  obtained  from  the  use  of 
alloy  steels,  due  largely  to  the  fact  that  every  alloy  has  a 
certain  critical  analysis.  Every  combination  of  alloys  has 
a  certain  high-water  mark  or  peak  at  which  the  best  results 
may  be  obtained.  It  does  not  necessarily  follow,  because 
chromium  gives  good  results  as  an  alloy,  that  2  per  cent 
should  be  twice  as  good  as  1  per  cent,  and  this  is  particularly 
true  where  the  stress  upon  the  tool  is  largely  dynamic  rather 
than  static. 

After  a  number  of  discouraging  and  unpromising  results, 
the  Ludlum  Steel  Co.,  Watervliet,  N.  Y.,  was  able  to  so  alloy 
various  elements  to  obtain  a  combined  peak  efficiency  that 
there  has  now  been  produced  an  alloy  chisel  steel  that  can 
be  made  hard  enough  to  cut  glass,  and  yet  may  be  bent  by 
being  hammered  over  the  edge  of  an  anvil.  It  would  nat- 
urally be  thought  that  such  a  steel  would  be  prone  to  shades 


Fig.  2.     Steel  Billet  through  which  a  Vi-inch  Square  Section  Spike  was 
driven 
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of  differences  in  heat-treatment,  but  this  is  not  so.  This 
steel  is  almost  fool-proof  in  hardening.  It  has  a  wide  tem- 
perature range,  and  may  be  heated  anywhere  between  1650 
and  1950  degrees  F.,  and  excellent  results  obtained.  The 
maximum  efficiency,  however,  is  affected  by  heat-treatment, 
and  the  steel  seems  to  have  its  greatest  efficiency  when 
heated  to  from  1750  to  1800  degrees  F.,  quenched  in  oil  and 
slightly  drawn.  The  drawing  does  not  appear  to  affect  the 
hardness  of  the  steel,  but  it  greatly  increases  the  toughness. 
The  Ludlum  Steel  Co.,  has  named  this  new  steel  "Seminole," 
and  P.  A.  E.  Armstrong,  vice-president  of  the  company,  is 
responsible  for  its  invention  and  development. 

Tests  Showing'  Unusual  Characteristics  of  the  Steel 

Particular  attention  is  drawn  to  one  sample  of  this  steel, 
illustrated  in  Fig.  1,  which  is  a  strip  1/4  inch  wide  and  1/16 
inch  thick  that  is  almost  file  hard,  yet  has  been  tied  in  a 
knot,  the  loop  being  about  1 3/8  inch  in  diameter.  This 
sample   demonstrates  the  exceeding  toughness  and  the  un- 


Fig.    3.      This    Chisel   has    undergone    Severe    Tests    without    breaking   or 
impairing  its  Cutting  Edge 

usual  properties*  that  this  steel  possesses.  In  another  test, 
a  5/16-inch  square-sectioned  piece  of  "Seminole"  steel  was 
drawn  down  to  a  1/32-inch  square  point  at  the  end  and 
driven  through  a  piece  of  low-carbon  steel  three  times  with- 
out the  spike  breaking. 

Other  spikes  have  been  ground  so  that  the  ends  would  be 
caused  to  bend  or  curl  up  as  they  went  through  the  low- 
carbon  steel,  yet  the  spikes  did  not  break.  Fig.  3  shows  a 
chisel  that  has  been  driven  through  0.35  per  cent  carbon 
steel,  bent  over  and  taken  to  the  anvil,  the  edge  straight- 
ened out  and  the  chisel  bent  again.  This  operation  was  per- 
formed two  or  three  times,  yet  the  chisel  was  not  broken. 
This  same  chisel  readily  scratched  the  window  pane.  The 
test  illustrated  in  Fig.  2  shows  a  billet  through  which  a 
Mi-inch  square  spike  has  been  driven  without  the  spike 
breaking,  while  in  Fig.  4,  may  be  seen  a  "Seminole"  chisel 
driven  through  a  21/J-inch,  0.35  per  cent  carbon  steel  slab 
without  bending  the  chisel  or  damaging  its  edge.  These 
tests  were  conducted  while  both  the  "Seminole"  steel  and 
the  test  block  were  cold. 

Two   chisels   of    7/8-inch    octagon    "Seminole"    steel   were 


Fig.   4.     Chisel  driven  through  a  2%-inch,   0.36  Per  Cent  Carbon  Steel 
Slab 


made  up  in  one  large  railroad  shop,  and  a  chisel,  after  being 
tested  by  the  usual  hand  operation,  was  held  in  a  pair  of 
tongs  and  tested  on  a  piece  of  2-  by  4-inch  smith  tool  chisel 
steel  of  about  0.75  to  0.85  per  cent  carbon.  Two  husky  ham- 
mermen were  requisitioned  to  do  their  best  to  drive  some 
large  chips  off  this  piece  of  tool  steel,  and  incidentally  to 
break  the  chisel.  After  a  few  hours  of  work,  the  hammer- 
men found  that  their  efforts  were  futile,  and  that  the  "Semi- 
nole" chisels  still  remained  unbroken  and  apparently  un- 
impaired. One  thing  that  appealed  to  the  superintendent 
of  the  shop  as  much  as  the  cutting  efficiency  of  the  steel  was 
the  unusual  property  that  the  head  of  the  chisel  had  of  not 
slivering. 

This  brings  up  another  important  point.  Many  accidents 
happen  in  shops,  resulting  in  the  loss  of  eyesight  or  in 
severe  wounds,  due  to  the  heads  of  chisels  and  smith  tools 
breaking.  Even  if  this  "Seminole"  chisel  steel  were  not  so 
highly  efficient  a  cutting  medium  as  it  is,  the  fact  that  it 
does  not  sliver  at  the  chisel  end  or  head  should  recommend 
it  as  obviating  the  great  danger  that  is  experienced  from 
pieces  flying  off  the  heads  of  the  tools.  The  head  of  a  chisel 
made  of  this  peculiar  steel  can  be  heat-treated  so  that  it  can 
readily  be  filed;  in  fact  it  can  be  made  quite  as  soft  as  the 
usual  carbon  steel,  and  still  it  will  not  break  out  or  crack. 
It  will  spread  but  it  will  not  split,  yet  the  surface  of  the 
head  does  not  become  very  glassy,  and  it  seems  to  have  a 
grip  on  the  hammer  face  when  it  is  struck.  The  difficulty 
with  heat-treated  heads  of  carbon  steel  chisels  is  that  a  hard 
surface  seems  to  form  on  the  head,  which  not  only  adds  to 
the  disadvantage  of  the  head  cracking,  but  also  produces  a 
glazed  surface,  thus  preventing  a  sure  footing,  as  it  were, 
to  the  hammer  blow. 


MAKING  DISABLED  SOLDIERS  AND  SAIL- 
ORS USEFUL  IN  THE  INDUSTRIES 

The  Federal  Board  of  Vocational  Education,  200  New 
Jersey  Ave.,  N.  W.,  Washington,  D.  C,  has  issued  a  state- 
ment calling  the  attention  of  all  those  interested  in  aiding 
the  disabled  soldier  and  sailor  to  the  fact  that  the  Govern- 
ment is  resolved  to  do  its  utmost  to  make  these  men  useful 
in  the  industries.  The  Government  strongly  recommends 
that  every  man  who  needs  it  should  take  the  course  of  voca- 
tional training  which  the  Federal  Board  is  in  a  position  to 
give  him.  If  his  disability  prevents  him  from  returning  to 
employment  without  further  training  and  he  elects  to  follow 
a  course  of  vocational  training  prescribed  by  the  Federal 
Board,  the  course  will  be  furnished  free  of  cost,  and  he  will 
also  be  paid  a  monthly  compensation  as  long  as  the  training 
lasts.  In  no  case  will  a  single  man,  or  a  man  required  by 
the  course  of  instructions  to  live  apart  from  his  dependents, 
receive  less  than  $65  a  month,  exclusive  of  the  sum  paid 
to  his  dependents,  and  a  man  living  with  his  dependents 
will  receive  not  less  than  $75  a  month,  inclusive  of  the  sum 
paid  to  his  dependents.  Upon  completion  of  the  course  of 
training  he  will  continue  to  receive  the  compensation  pre- 
scribed by  the  War  Risk  Insurance  Act  so  long  as  his  dis- 
ability continues,  irrespective  of  his  earnings  at  his  trade. 
If  he  is  willing  to  learn  and  take  advantage  of  the  opportu- 
nity for  training  offered  him  by  the  Federal  Board,  he  can 
usually  get  a  better  position  now  than  he  had  before  he 
entered  the  Federal  Service.  Upon  the  satisfactory  comple- 
tion of  his  training,  the  Federal  Board  will  assist  him  In 
securing  work.  Many  large  employers  give  to  disabled 
soldiers  and  sailors  preference  when  filling  vacant  positions, 
provided  they  possess  the  training  necessary  for  the  work  to 
be  done.  All  disabled  soldiers  and  sailors  interested  in  this 
training    should    address    the   Federal    Board    of   Vocational 

Education,  Washington,  D.  C. 

*     *     * 

The   Department  of  Labor  estimates  that  at  the   present 

time  there  are  300,000  manufacturing  establishments  in  the 

United   States,   employing  about   10,000,000   workers. 
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Standardization  of  Screw  Threads 


The  National  Screw  Thread  CommlMlon,  appointed  by 
Congress  to  establish  thread  syatems  as  the  basis  for  national 
Standardisation,  has  given  OUt  tor  publication  the  accom- 
panying   tables    of    thread    sizes    taken    from    its    tentative 


report.  The  complete  report,  which  is  yet  to  be  published, 
will  include  the  following  subjects:  Form  of  thread;  thread 
systems;  classification  and  tolerances;  gages  and  methods 
of  test;  terminology;  and  diagrams  and  tables.    The  dimen- 
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NATIONAL  FINE  THREAD  SERIES 

Mill!  ifli'.'ltlou 

Basic  Dl.i meters 

Thread  Data 

1 

2 

3 

4 

5 

6 

7 

8 

II 

"O  _ 

2  a 

a 
o 

a 

°  u 

u    :■ 

a  a 
£ 

a 

a  co 

S  oj 

a 

.5  % 

a 

tfQ-S 

3  a    .  a» 

8*4% 

■  CO 

S3    1> 

ftSU 

Co  a 

si  «  £ 

ja  C  *•  •? 

&  x3  a 

£.2 

is 

1  ** 

3 

a  a 

s 

a 

3 

KS 

0 

80 

0.060 

0.0519 

t 

0.0438 

1.524 

1 

0.0125000 

1 
0.00812 

i 

72 

0.073 

0.0640 

0.0550 

1.854 

0.0138889 

0.00902 

2 

64 

0.086 

0.0759 

0.0657 

2.184 

0.0156250 

0.01014 

3 

50 

0.099 

0.0874 

0.0758 

2.515 

0.0178571 

0.01160 

4 

48 

0.112 

0.0985 

0.0849 

2.845 

0.0208333 

0.01353 

5 

44 

0.125 

0.1102 

0.0955 

3.175 

0.0227273 

0.01476 

6 

40 

0.138 

0.1218 

0.1055 

3.506 

0.0250000 

0.01624 

8 

36 

0.164 

0.1460 

0.1279 

4.166 

0.0277778 

0.0L804 

10 

32 

0.190 

0.1697 

0.1494 

4.826 

0.0312500 

0.02030 

12    ■ 

28 

0.216 

0.1928 

0.1696 

5.486 

0.0357143 

0.02319 

1/4 

28 

0.250 

0.2268 

0.2036 

6.350 

0.0357143 

0.02319 

5/16 

24 

0.3125 

0.2854 

0.2584 

7.938 

0.0410667 

0.02706 

3/8 

24 

0.3750 

0.3479 

0.3209 

9.525 

0.0416667 

0.02706 

1    7/16 

20 

0.4375 

0.4050 

0.3726 

11.11 

0.0500000 

0.03248 

1/2 

20 

0.5000 

0.4075 

0.4350 

12.70 

0.0500000 

0.03248 

9/16 

18 

0.5625 

0.5264 

0.4903 

14.29 

0.0555556 

0.03608 

5/8 

18 

0.6250 

0.5889 

0.5528 

15.88 

0.0555556 

0.03608 

3/4 

16 

0.7500 

0.7094 

0.6688 

19.05 

0.0625000 

0.04060 

7/8 

14 

0.8750 

0.8286 

0.7822 

22.22 

0.0714286 

0.04640 

1 

14 

1.0000 

0.9536 

0.9072 

25.40 

0.0714286 

0.04640 

11/8 

12 

1.1250 

1.0709 

1.0168 

28.57 

0.0833333  | 

0.05413 

11/4 

12 

1.2500 

1.1959 

1.1418 

31.75 

0.0833333 

0.05413 

1  1/2 

12 

1.5000 

1.4459 

1.3918 

38.10 

0.0833333 

0.05413 

1  3/4 

12 

1.7500 

1.6959 

1.6418 

44.45 

0.0833333 

0.05413 

2       1 

12     | 

2.0000   | 

1.9459 

1.8918 

50.80     j 

0.0833333 

0.05413 

2  1/4 

12 

2.2500 

2.1959 

2.1418 

57.15 

0.0833333 

0.05413 

2  1/2 

12 

2.5000 

2.4459 

2.3918 

63.50 

0.0833333 

0.05413 

2  3/4 

12 

2.7500 

2.6959 

2.6418 

69.85 

0.0833333 

0.05413 

3 

10 

3.0000 

2.9350 

2.8701 

76.20 

0.1000000 

0.06495 
Machinery 

TABLE  3.     TAPER,  STRAIG-HT  PIPE  THREAD  AND  LOOK-NUT  SIZES,  AND  BASIC  DIMENSIONS 
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0.00781 

6 

8 

0.1000 

6.446 

6.5060 

6.5372 

6.545 

6.625 

1.5125 

0.958 

6.5406 

0.00781 

7 

8 

0.1000 

7.440 

7.502 

7.534 

7.541 

7.625 

1.612 

1.000 

7.541 

0.00781 

8 

8 

0.1000 

8.434 

8.500 

8.531 

8.539 

8.625 

1.712 

1.063 

8.541 

0.00781 

9 

8 

0.1000 

9.427 

9.498 

9.529 

9.537 

9.625 

1.812 

1.130 

9.541 

0.00781 

10 

8 

0.1000 

10.545 

10.621 

10.652 

10.660 

10.750 

1.925 

1.210 

10.666 

0.00781 

12 

8      - 

0.1000 

12.534 

12.619 

12.650 

12.658 

12.750 

2.125 

1.360 

12.667 

0.00781 

14 

8 

0.1000 

13.775 

13.873 

13.904 

13.912 

14.000 

2.250 

1.562 

13.916 

0.00781 

15 

8 

0.1000 

14.769 

14.874 

14.905 

14.954 

15.000 

2.350 

1.687 

14.916 

0.00781 

16 

8 

0.1000 

15.762 

15.876 

15.906 

15.915 

16.000 

2.450 

1.812 

15.916 

0.00781 

18 

8 

0.1000 

17.750 

17.875 

17.906 

17.914 

18.000 

2.650 

2.000 

17.916 

0.00781 

20 

8 

0.1000 

19.738 

19.870 

19.902 

19.910 

20.000 

2.850 

2.125 

19.916 

0.00781 

22 

8 

0.1000 

21.725 

21.866 

21.897 

21.905 

22.000 

3.050 

2.250 

21.916 

0.00781 

24 

8 

0.1000 

23.712 

23.861 

23.892 

23.900 

24.000 

3.250 

2.375 

23.916 

0.00781 
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sions  for  the  basic  sizes  given  in  Table  3,  are 
based  upon  the  following  formulas  (See  illustra- 
tion for  notation) : 

0.8D  +  4.8 


L  = 


K>  =  D 


0.05Z>  +  1.9 


n 


-L.,  +  5  THREA08- 


L,  +  4  THREADS  - 

Lj       FULL  BRIOOS  RING  - 


L         LENGTH  OF  FULL   BRIOOS  RING  - 
-L 


> 


E1  =  Ei  +  — 

16 

1 

L2  =  L  +  2  — 

n 

0.8 

E3  =  K3  + 

n 

U 

E2  =  Ea  H 

16 

1 
w  = 

1671 


LABOR  EMPLOYMENT  CONDITIONS 

There  is  much  speculation  as  to  the  effect  of  releasing 
several  million  soldiers  and  war  workers,  as  the  peace  in- 
dustries apparently  cannot  absorb  such  a  sudden  influx  of 
labor.  An  opinion  on  this  subject  is  expressed  in  a  report 
recently  issued  by  the  National  Industrial  Conference  Board, 
which  indicates  a  sharp,  though  possibly  short,  period  of 
unemployment.  Although  it  is  considered  that  the  demo- 
bilization of  the  military  forces  overseas — approximately 
2,000,000 — is  likely  to  extend  over  such  a  period  of  time  as 
not  to  seriously  complicate  the  immediate  situation,  the 
rapid  demobilization  of  the  1,700,000  men  who  were  in  mil- 
itary camps  at  the  signing  of  the  armistice  and  the  neces- 
sity of  providing  work  for  a  still  larger  number  of  civilian 
war  workers  throw  a  heavy  strain  on  industry,  especially 
in  view  of  the  present  high  scale  of  wages.  Promise  of 
partial  relief  is  found  in  the  demand  for  labor  in  shipyards 
and  in  a  group  of  new  industries,  such  as  chemicals  and 
dyestuffs,  which  either  sprang  up  or  were  greatly  stimulated 
because  of  the  shutting  off  of  foreign  competition  during 
the  war. 

While  the  immediate  employment  outlook  is  confused,  the 
report  notes  that  some  observers  maintain  the  opinion  that 
in  the  not  distant  future  there  may  be  a  shortage  of  labor 
rather  than  a  lack  of  work.  So  far  as  agriculture  is  con- 
cerned, the  problem  seems  to  be  to  find  a  sufficient  number 
of  workers  rather  than  to  provide  employment. 

Additional  Facilities  for  Finding-  Jobs  for  Returning-  Technical 
and  Professional  Army  and  Navy  Men 

The  United  States  Employment  Service  has  further  ex- 
tended the  scope  of  its  work  in  placing  officers  of  the  Army 
and  Navy,  who  enlisted  for  the  period  of  the  war  and  who 
are  now  seeking  opportunities  in  the  business  and  industrial 
fields.  Two  new  zone  offices  have  been  established — one  in 
Philadelphia,  at  1518  Walnut  St.,  and  one  in  Boston,  at  16 
Tremont  St.  These  are  in  addition  to  the  offices  in  New 
York,  at  16  E.  42nd  St.,  and  in  Chicago,  at  62  E.  Adams  St. 
The  object  is  to  place  men  of  technical,  business,  or  other 
qualifications  of  a  special  nature  in  positions  suitable  for 
their  experience.  The  qualifications  of  the  applicant  are 
determined  by  a  personal  interview,  carefully  analyzed  and 
matched  against  the  positions  available  in  his  particular  line 
of  work;  hence,  employers  throughout  the  United  States  who 
state  their  needs  in  writing  to  the  offices  of  the  Professional 
Section  at  the  addresses  given  above  may  be  placed  in  touch 
with  men  who  would  be  qualified  to  fill  positions  in  their 
plants  or  offices.  In  order  to  aid  the  men  of  professional 
training  who  are  returning  from  abroad,  to  find  suitable 
work,  employers  are  requested  when  in  need  of  the  services 
of   educated    and   experienced    men,    to   state   definitely   the 


MINOR  DIAMETER  AT 
END  OF  PIPE 

E3=PITCH  DIAMETER  AT 
END  OF  PIPE 


DIA.    OF  PIPE 
=  MIN.    PITCH  DIAMETER 
FEMALE  LOCK-NUT   THREAD 
E4      MAX.    PITCH  DIAMETER 

STRAIGHT  MALE  LOCK-NUT  THREAD 

E2      FITCH  DIAMETER  LARGE  END 


E,=  BASIC  PITCH  DIAMETER 
STRAIGHT  PIPE  THREADS 


M>=  DIFFERENCE  IN  DIA.  FOR  ONE  THREAD 
M=NUM6ER  OF  THREADS  PER  INCH 


Mw-hlni  ry 


Notation    for    National    Taper    and    Straight    Pipe    Threads 

nature  of  the  positions  available,  to  the  nearest  Professional 
and  Special  Section  Service  Office. 

Skilled  Labor  Supplied  by  the  United  States  Employment 

Service 
The  United  States  Employment  Service  has  opened  a  dem- 
onstrating office — the  first  of  its  kind  in  the  country — at 
1184  Broadway,  New  York  City,  for  interviewing  and  placing 
skilled  workers  from  the  Army,  Navy,  and  war  work  plants 
in  jobs  for  which  they  are  best  fitted.  In  this  bureau,  skilled 
mechanics  and  their  helpers  only  are  registered,  the  func- 
tion of  the  office  being  to  determine  the  fitness  of  applicants 
for  the  positions  they  seek.  A  feature  of  special  interest 
to  the  employer  is  the  introduction  of  the  "description  of 
occupations"  or  trade  specifications  prepared  by  the  Bureau 
of  Labor  Statistics  for  the  use  of  the  employment  service. 
The  object  of  these  descriptions  is  to  furnish  definitions  of 
the  various  occupations  in  the  industries,  so  that  require- 
ments for  labor  may  be  made  uniform,  and  a  means  will  be 
furnished  by  which  the  prospective  employe  may  be  informed 
as  to  the  nature  of  the  work  he  will  be  expected  to  do.  With- 
out such  specifications,  the  employer  and  the  employment 
service  may  not  understand  each  other  when  an  order  for 
help  is  given  or  taken.  For  example,  what  does  the  em- 
ployer want  when  he  sends  a  request  for  a  machinist?  Does 
he  require  a  machine  hand,  a  machine  operator,  or  a  tool- 
maker?  As  now  established  and  standardized,  both  the  em- 
ployer and  the  employment  service  may  refer  to  the  "de- 
scription of  occupations"  and  be  certain  that  they  use  terms 
that  mean  the  same  to  both  of  them,  thus  saving  time  and 
effort  on  the  part  of  each.  Employers  needing  skilled  labor 
are  urged  to  register  their  needs  with  the  Skilled  Labor 
Section,  so  that,  as  the  demobilization  is  becoming  heavier 
and  the  need  for  assimilating  labor  of  all  classes  more  im- 
perative, normal  conditions  in  the  labor  market  may  be 
established  as  soon  as  possible. 

Unemployment  in  Certain  Trades 
The  National  Industrial  Conference  Board  reports  that 
the  problem  of  providing  employment  is  most  pressing  in 
the  great  manufacturing  lines  such  as  the  textile,  iron,  steel, 
and  metal  trades  industries,  and  various  others  employing 
less  skilled  labor  on  a  large  scale.  In  these  lines,  there  is 
considerable  evidence  of  hesitation,  with  more  or  less  un- 
employment. In  some  of  the  large  manufacturing  centers, 
steel  and  textile  mills  are  already  running  only  four  or  five 
days  a  week,  and  a  further  curtailment  is  regarded  as  prob- 
able. The  copper-producing  industry  also  is  on  short  time, 
because  of  the  unsettled  market  conditions  which  have  re- 
sulted from  the  reduced  demand  and  the  withdrawal  of  of- 
ficial war  prices  for  the  metal,  and  the  large  stocks  on  hand. 
In  the  major  branches  of  the  iron  and  steel  industry,  a 
slackening  demand  is  generally  reported,  with  evidence  of 
increasing  unemployment. 
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Universal    Milling    Machines 
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Brown  &  Sharpe  Milling  Machines 


High  productive  service,  efficien- 
cy, durability,  thorough  work- 
manship, best  material  and  con- 
venience in  operation — all  of 
these  most  necessary  points  are 
typical  of  Brown  &  Sharpe  Mill- 
ing Machines. 

Superior  standards  in  manufac- 
turing coupled  with  rigid  inspec- 
tion of  each  detail  of  work  guar- 
antee accurate  production  and 
service. 

We  make  a  complete  line  of  sizes 
from  the  7  inch  hand  milling  ma- 
chines to  the  50  inch  heavy  ser- 
vice machines. 


Send  for  Milling  Machine  Book 


REPRESENTATIVES    IN    U.    S.   A. 
BALTIMORE,    MD.,   Carey   Machinery  &   Supply  Co. 
CINCINNATI,  O.,   INDIANAPOLIS,   IND.,  The  E.  A.  Kinsey  Co. 
SAN    FRANCISCO,   CAL.,  Pacific  Tool  &  Supply  Co. 
CLEVELAND,   O.,   DETROIT,    MICH.,   Strong,   Carlisle  &  Ham- 
mond Co. 
ST.    LOUIS,    MO.,    Colcord- Wright    Machinery    &    Supply    Co. 
SEATTLE,    WASH.,   Perine   Machinery   Co. 
PORTLAND,    ORE.,   Portland   Machinery   Co. 


Brown  & 

PROVIDENCE, 


OFFICES:  CHICAGO,  ILL.,  626-630  Washington  Blvd. 
PITTSBURGH,  PA.,  2538  Henry  W.  Oliver  Bldg. 
20  Vesey  St.,  ROCHESTER,  415  Chamber  of  Commerce 
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Plain    Milling    Machines 


Brown  &  Sharpe  Milling  Cutters 
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Our  cutters  are  the  cumulative  result 
of  fifty  years  of  experience  in  the  ex- 
tensive use  and  manufacture  of  milling 
cutters. 

Our  cutter  department  is  equipped  with 
special  machinery  and  many  appliances 
that  are  the  outgrowth  of  years  of  ex- 
periment in  the  manufacture  of  cutters. 

We  make  45  standard  styles  and  5000 
sizes.  We  also  make  formed  cutters, 
singly  and  in  gangs  to  order. 


Sharpe  Mfg.  Co, 

R.  I.,  U.  S.  A. 


HILADELPHIA,       PA.,      1103-1105      Liberty      Bldg. 
ROWN  &  SHARPE  OF  NEW  YORK,  INC.      OFFICES: 
Idg.,    SYRACUSE,   Room   419   University   Block. 


Send  for  Catalog  27 -S 


REPRESENTATIVES  IN   CANADA: 
Canadian     Fairbanks-Morse     Co.,     Ltd.,     MONTREAL, 
TORONTO,     WINNIPEG,     CALGARY,     VANCOUVER, 
ST.    JOHN,    HAMILTON. 

REPRESENTATIVE    IN    AUSTRALASIA: 
R.    L.   Scrutton   &    Co.,    Ltd.,   Sydney,    N.    S.    W. 
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Sri  \kt  B.  Km'khn  has  been  appointed  superintendent  of 
the  factory  of  the  Bantam  Ball  Bearing  Co.,  Bantam,  Conn., 
succeeding  Edward  n.  < 

W.  K.  McLaughlin  has  been  appointed  factory  superin- 
tendent of  the  Hyatt  Bearings  Division,  General  Motors 
Corporation,  at    Harrison,  N.  J. 

P.  C.  OtTNlOH  has  been  appointed  advertising  manager  of 
the  industrial  Divisions,  General  Motors  Corporation,  Met- 
ropolitan Tower,  New  York  City. 

Amos  ED,  CABLE,  formerly  with  the  Baush  Machine  Tool 
Co.,  Springfield,  Mass.,  has  joined  the  machinery  sales  force 
of  the  Cadillac  Tool  Co.,  Detroit,  Mich. 

George  Walter  Spahb,  formerly  sales  manager  of  the 
Tabulating  Machine  Co.  of  New  York,  is  now  sales  manager 
of  the  Elliott-Fisher  Co.,  Harrisburg,  Pa. 

Charles  A.  Heil  has  been  appointed  district  sales  man- 
ager of  the  Carpenter  Steel  Co.,  at  400  Lakeside  Ave.,  Cleve- 
land, Ohio,  in  place  of  James  W.  Sederquist. 

J.  W.  Brussel,  formerly  superintendent  of  the  Wright- 
Martin  Aircraft  Corporation,  Long  Island  City,  has  become 
factory  manager  of  the  Dyneto  Electric  Corporation,  Syra- 
cuse, N.  Y. 

Lieutenant  W.  Norman  Stevenson  has  been  discharged 
from  the  Chemical  Warfare  Service,  United  States  Army, 
and  is  now  designing  engineer  for  the  Acme  Machine  Works, 
Chicago,  111. 

E.  E.  Wood,  who  has  been  representing  the  Jones  &  Lam- 
son  Machine  Co.,  Springfield,  Vt,  as  salesman  in  the  Detroit 
territory  for  the  past  few  years,  has  been  appointed  sales 
manager  of  the   company. 

Ensign  Fred  D.  Rice,  United  States  Naval  Reserve,  has 
been  released  from  active  service  and  is  now  representing 
the  Hess  Steel  Corporation,  of  Baltimore,  Md.,  in  western 
New  York  and  western  Pennsylvania. 

Lieutenant  Russell  C.  Gebert,  who  was  recently  released 
from  the  Ordnance  Department  of  the  United  States  Army, 
has  been  made  chief  metallurgist  and  superintendent  of  heat- 
treating  at  the  works  of  the  Hammond  Steel  Co.,  Syracuse, 
N.  Y. 

Harold  C.  Bement  has  been  placed  in  charge  of  the  elec- 
tric furnaces  at  the  new  plant  of  the  Onondaga  Steel  Co., 
Inc.,  at  Eastwood,  near  Syracuse,  N.  Y.  Mr.  Bement  was 
formerly  melter  foreman  at  the  government  arsenal  in 
Watertown,  Mass. 

Lieutenant  L.  K.  Goss  has  been  discharged  from  the 
Ordnance  Department  of  the  United  States  Army  and  has 
become  affiliated  with  the  Manufacturers  Equipment  Co., 
Waller  Ave.  and  Fillmore  St.,  Chicago,  111.,  as  assistant  to 
the  president,  Charles  George. 

Lieutenant-Commander  H.  J.  Elson,  United  States  Naval 
Reserve  Force,  has  been  released  from  the  service,  and  has 
resumed  his  work  as  secretary  and  treasurer  of  the  Walter 
A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo.,  in  charge  of  internal 
management  and  manufacturing  operations. 

E.  W.  Strong,  formerly  manager  of  publicity  of  the  re- 
search department  of  the  American  Vanadium  Co.,  and  later 
manager  of  sales  of  the  Le  Moyne  Steel  Co.,  Pittsburg,  Pa., 
is  now  general  manager  of  sales  of  the  Erie  Crucible  Steel 
Co.,  Erie,  Pa.,  manufacturer  of  high-speed  and  crucible  tool 
steels. 

C.  R.  Bullet  has  been  appointed  sales  metallurgist  of  the 
Hess  Steel  Corporation  in  Baltimore,  Md.  When  war  was 
declared,  he  was  placed  in  charge  of  the  design,  building, 
and  operation  of  the  heat-treating  department  of  the  Syming- 
ton-Anderson Co.,  Ordnance,  Rochester,  N.  Y.,  manufacturer 
of  75-millimeter  field  guns  for  the  United  States  Govern- 
ment. 

Ernest  W.  Saunders  has  taken  charge  of  the  Hammond 
Steel  Co.'s  sales  interest  in  the  Cleveland  field.  It  is  ex- 
pected that  the  company,  whose  main  offices  are  in  Syracuse, 
|N.  Y.,  will  open  an  office  in  Cleveland  in  the  near  future,  to 
Keep  in  close  touch  with  the  trade  and  to  provide  immediate 
shipment  of  die-blocks  and  tool  steels  to  customers  in  that 
section. 

Charles  Eisler,  who  was  for  five  years  with  the  West- 
inghouse  Lamp  Co.,  Bloomfield,  N.  J.,  in  the  capacity  of 
chief  designer  and  engineer  in  charge  of  the  equipment,  de- 
signing, and  development  departments,  is  now  superintend- 
ent of  the  equipment,  designing  and  development  depart- 
ments of  the  Save  Electric  Corporation,  Bush  Bldg.,  No.  2, 
Brooklyn,  N.  Y. 


D,  T.  CAUSES  resigned  his  position  as  works  manager  for 
the  It.  I).  Nuttall  Co.,  Pittsburg,  Pa.,  April  1.  Mr.  Causer 
had  been  connected  with  the  companj  tor  the  past  three  and 

a  half  years,  anil  previous  to  that  time  was  with  the  Mitchell 
Motor  Co.,  Racine,  wis.,  ami  with  the  Drlggs-Bembury  Ord- 
nance Corporation,  Sharon,  Pa.  He  has  made  no  definite 
plans  lor  the  future. 

in  oi. iv  II.  Cohen,  I'ormorly  vice-president  of  the  William 
Brewster  Co.,  and  assistant  treasurer  of  the  Trojan  Tool 
Corporation,  has  sold  his  interest  in  the  William  Brewster 
Co.  in  order  to  devote  all  his  time  to  the  Trojan  Tool  Corp- 
oration, 611  W.  42nd  St.,  New  York  City,  of  which  he  has 
recently  been  elected  treasurer  and  general  manager,  in  full 
charge  of  production  and  sales. 

William  Euikson,  since  1904  connected  with  the  Pratt  & 
Whitney  Co.  in  various  positions  (during  late  years  as  as- 
sistant superintendent  of  the  equipment  division),  left  the 
Pratt  &  Whitney  Co.  to  become  superintendent  of  the  Shef- 
field Machine  &  Tool  Co.,  Dayton,  Ohio.  Previous  to  coming 
to  the  Pratt  &  Whitney  Co.,  Mr.  Erikson  was  in  the  employ 
the  Waltham  Watch  Co.,  and  the  Waterbury  Watch  Co. 

Nathan  Lester  has  become  associated  with  the  Acme  Die 
Casting  Corporation,  Brooklyn,  N.  Y.,  in  the  capacity  of 
superintendent.  Mr.  Lester  is  a  man  of  long  practical 
experience  in  the  die-casting  industry  and  well  fitted  to  be 
the  mechanical  head  of  this  company,  which  in  the  space  of 
four  years  has  grown  from  a  small  shop  occupying  6000 
square  feet  to  a  plant  occupying  50,000  square  feet  in  the 
Bush  Terminal  Buildings. 

P.  F.  Sheeran  has  resigned  as  treasurer  of  the  J.  J. 
McCabe  Lathe  &  Machinery  Corporation,  and  has  engaged  in 
the  new  and  second-hand  machine  tool  business  for  himself, 
with  offices  in  the  Singer  Building.  Mr.  Sheeran  was  con- 
nected with  the  McCabe  organization  for  twenty  years,  hav- 
ing started  as  a  stenographer  for  the  late  J.  J.  McCabe.  He 
has  also  held  the  position  of  secretary  and  treasurer  of  the 
company  and  has  had  charge  of  sales  and  advertising. 

F.  F.  Fuessenich  has  resigned  his  position  as  president 
and  treasurer  of  the  Hendey  Machine  Co.,  Torrington,  Conn., 
after  forty  years'  connection  with  the  company.  Charles  H. 
Alvord,  who  has  been  vice-president  and  general  manager 
since  1906,  was  elected  president  and  treasurer  to  succeed 
Mr.  Fuessenich,  and  Robert  C.  Swayze  was  elected  vice- 
president.  The  other  officers  of  the  company  are  F.  N. 
McKenzie,  secretary;  F.  W.  Fuessenich,  assistant  treasurer; 
and  John  Jack,  assistant  secretary. 

Sven  Spelling  has  been  sent  to  Copenhagen  to  open  of- 
fices and  act  as  manager  of  the  Scandinavian  branches  of 
the  Parker  Co.,  165  Broadway,  New  York  City.  Mr.  Spelling 
is  a  native  of  Denmark,  but  has  spent  the  last  few  years  in 
America  studying  machinery  and  familiarizing  himself  with 
American  methods  of  manufacture.  Prior  to  his  connection 
with  the  Parker  Co.,  he  was  associated  with  A.  S.  Tuxham, 
Copenhagen,  Denmark,  R.  Hoe  &  Co.,  New  York  City,  and 
Bartlett-Hayward  Co.,  Baltimore,  Md. 

Henri  Nourry,  who  was  for  eight  years  sales  manager  for 
A.  H.  Schutte  of  Paris,  France,  and  previous  to  that,  an 
engineer  in  various  works  in  Europe,  has  become  a  partner 
in  the  firm  of  J.  Horstmann,  83  Rue  St.  Maur,  Paris,  France, 
which  will  deal  in  machine  tools  and  small  tools.  The  firm 
is  erecting  a  building  of  40,000  square  feet  floor  area  at  Rue 
St.  Maur  which  is  near  the  Place  de  la  Republique.  Mr. 
Nourry  is  now  in  the  United  States  making  arrangements 
for  agencies  for  American  machine  tools.  He  may  be  ad- 
dressed Care  of  the  Ericsson  Screw  Machine  Products  Co., 
607  Bergen  St.,  Brooklyn,  N.  Y. 


OBITUARIES 


Frederick  Weber,  who  was  actively  connected  with  the 
firm  of  F.  Weber  &  Co.  for  over  fifty  years,  died  March  18. 

F.  A.  Faxkenbach,  sales  manager  of  the  Modern  Tool,  Die 
&  Machine  Co.,  Columbus,  Ohio,  died  on  March  14,  at  Youngs- 
town,  Ohio. 

Frank  W.  Haskell,  president  of  the  Carborundum  Co., 
Niagara  Falls,  N.  Y.,  and  its  allied  companies,  died  suddenly 
at  Daytona,  Fla.,  April  2,  from  heart  failure.  Mr.  Haskell 
was  born  in  Brooklyn,  N.  Y.,  December  17,  1861.  In  1879 
he  became  connected  with  the  Chicago,  St.  Paul  &  Milwaukee 
Railway  in  a  clerical  capacity.  In  1887  he  became  associated 
with  H.  C.  Frick  and  was  identified  with  several  of  the 
Frick  interests,  with  whom  he  was  connected  until  1898, 
when  he  was  made  vice-president  of  the  Carborundum  Co.  at 
Niagara  Falls.  A  year  later  he  was  made  president,  succeed- 
ing Dr.  Edward  Goodrich  Acheson,  who  organized  and  became 
president  of  the  Acheson  Graphite  Co. 
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Speaking  of  Spindle  Power  and  Rigidity 
Consider  this  Operation 


The  Cincinnati  No.  2  Plain  Miller 

The  above  work  is  done  on  a  Cincinnati  No.  2  Plain 
Miller.  The  special  feature  in  this  operation  which 
shows  up  "Cincinnati"  rigidity  is  the  height  at 
which  the  cutters  work  above  the  fixture  and  the 
entire  absence  of  chatter  marks  from  the  finished 
work. 


It  consists  of  milling  gas  engine 
connecting  rods,  eight  at  a  time. 
Rods  are  held  in  vertical  position 
in  a  swinging  jig,  four  on  each 
side,  and  are  milled  on  both  ends. 
Four  rods  present  the  big  end 
and  four  the  small  end  to  the  six 
cutters  at  the  same  time.  The 
milled  surface  across  the  big  end 
is  2%"  diameter;  small  end  114" 
diameter;  14"  stock.  There  is 
also  an  oil  wick  extension  on  the 
large  end  which  is  milled  with 
two  cutters  4%"  x  %".  Four 
cutters  are  10"  x  2".  They 
rotate  21  R.  P.  M.,  or  55.3  feet 
per  minute;  feed  is  4%"  per 
minute.  Production  is  32  rods 
per  hour,  monthly  average. 


Give  us  the  opportunity  to  show  what  "Cincinnati  "  Millers  can  do  for  you 

THE  CINCINNATI  MILLING  MACHINE  CO 

CINCINNATI,  OHIO,  U.  S.  A. 
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COMING  EVENTS 
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May  18-13 — Spring  convention  of  thi  National 
Machine    i'»«i    Build  itlon    al     Atlantic 

i  m     n.   j  .   headquarter!,   Hotel  Traymore 
eral  manager,  Oharlei  D.  Hildreth,  car*  of  Whll 
comb  BlaladeM     Machine     Tool     Oo,.      VYorceater, 

Mil  UK. 

if.r    14-ie — Joint    convention    of    n><'    A rlcan 

■apply  and  Machinery  Manufacturere'  Association 
and  the  National  Supply  and  Machinery  Dealers' 
Association  al  Pittsburg,  Pa.;  headquartere, 
William    Penn    Hotel. 

May    8*—- Monthly    meeting    <>f    the    Rocheater 

Bodety    of    Technical    Draftamen,    In    Rooma    181- 

kit   Blblej    Block,   888   Main    si..    D.,    Rocheater, 

Secretary,  i>.  L.  Angevine,  Jr..  861  Gene- 

tea  si..    Rocheater,  N.  Y. 

June  17-20 — Semi-annual  convention  of  the 
American  Society  of  Mechanical  Bnglneera,  at 
Detroit,  Mich.  Secretary,  Oalvln  W.  Rice,  28 
\\  .   88tfa  Si..   New  York  City. 

June  19-21— Joint  convention  of  the  American 
Drop  Forge  Association  "mid  Hie  Drop  Forge  Sup- 
ply association,  at  Pittabotg,  Pa.,  In  the  Chamber 
Of  Oommerce  Building.  Secretary.  Arthur  W. 
Peterson.    108    Smlthflclil    St.,    Pittsburg,    Pa. 

June  24-27 — Twenty-second  annual  meeting  of 
the  American  Society  for  Testing  Materials  at 
Atlantic  City.  N.  J.;  headquarters,  Hotel  Tray- 
more. 

September  29-0ctober  4— Eighth  annual  congress 
of  the  National  Safety  Council  at  Cleveland,  Ohio. 


Grove  City  College,  Grove  City,  Pa.  Bulletin 
for  January,  1919,  containing  calendar  and  courses 
of  study  for  the  year  1918-1919. 

University  of  Illinois,  College  of  Engineering 
and  Engineering  Experiment  Station,  Urbana,  111. 
Booklet  describing  the  College  of  Engineering 
and  the  Engineering  Experiment  Station  of  the 
university. 


An    Investigation    of    Blended    Portland    Cement. 
By     Edgar     S.     McCandliss     .and     Henry     H. 
\rmsby.     24  pages.  6  by  9  inches.     Published 
by  the  School  of  Mines  and  Metallurgy  of  the 
University  of  Missouri,   Rolla,   Mo. 
Industrial  Goodwill.     By  John  R.   Commons.     213 
pages,    5%    by    8    inches.      Published    by    Mc- 
Graw-Hill   Book    Co.,    Inc.,    239   W.    39th    St., 
New  York  City.     Price,  $2. 
This   book    deals    with    the    subject   of   goodwill 
in    industrial    work,    but    it    covers,     as    well,     a 
number    of    other    subjects    connected    with    man- 
agement    of     an      industrial      organization.      The 
scope   of   the   work    is   indicated   by    the   headings 
of  its   seventeen  chapters,   which   are   as  follows: 
Commodity;     Machinery;     Goodwill;     The     Public; 
Democracy;    Solidarity;    Theory    and    Practice;    Se- 
curity;    Labor    Market;     Insurance;     Health;     The 
Shop;     Education;    Loyalty;     Personality;    Depres- 
sion;  and  The  World. 

The   Machinist   Trade.      59   pages,    6  by   9   inches. 
Published    as    Part    IV    of    a    report    of    the 
committee  authorized  by  the  New  York  Board 
of    Estimate    and    Apportionment    to    make    an 
industrial    survey   of    the    country    in   coopera- 
tion   with    the    United    States    Department    of 
Labor   with   a    view   to   guiding    the   Board   of 
Education    in    extending    industrial    education. 
The    committee    that    undertook    the    investiga- 
tion embodied  in  this  report,   comprised  educators, 
employers'    organizations,    and    labor    unions,    and 
their  work  covered  a  wide- scope,   relating  to  such 
aubjects  as   numbers  engaged   in  the   trade,    train- 
ing    of     machinists,     conditions     of     employment, 
wages,  trade  organizations,  machines  used,   special 
classes   of   work,    requirements   for   the   machinist, 
and  outside   agene'es   for   the   training  of   machin- 
ists.    As   a   result  of   the   findings  of   the   various 
Bub-committees,     it     was     recommended     by     the 
survey   committee    "that   a    central   school    for   the 
metal     trades     be     established     to     include     trade 
extension    courses    for    journeymen    and    advanced 
apprentices,     part-time     classes     for     younger    ap- 
prentices,     and     pre-employment     all-day     courses 
to  take  the  place  of  the  instruction  now  given  in 
the    day    vocational    schools    and    evening    classes 
maintained    by    the    city." 

Export  Trade  Directory,   1919-1920.   639  pages,   5% 
by   8y3    inches.     Published   by    the    "American 
Exporter."   17  Battery  Place,   New  York  City. 
Price,   $5. 
This    book    is    the    sixth    edition   of   a    trade    di- 
rectory   listing    export    merchants    in    the    United 
States;    manufacturers'    export    agents,    managers 
of   export    departments   and    export   brokers;    lead- 
ing   bankers    engaged    in    foreign    exchange    busi- 
ness;   foreign   exchange   brokers,    marine   insurance 
companies    in    New    York    City:      foreign    freight 
forwarders:    some  export   companies  in   New   York 
City;    steamship    lines    to    foreign    ports,     consuls 


,,  conntrlei  located  In  the  Dnltad  Btatee; 
and     United     Statei     conaular     and     commi 
representative!     located      In      foreign     conntrtaa. 
The  oamei  <t  the  concern!  an  arranged  alphabet 
ieaii]    and    clai   [fled    according    t»    the   citiee    in 
which  they  are  located.     Beparate   Uati  ol   axporl 

d    according     to    tb< irketa 

chiefly  cultivated  and  according  to  the  principal 
good!  ahlpped,  as  well  as  aaaoclatloni  tot  the 
promotion  of  export  trade,  are  Included.  During 
the  number  "f  bouaae  con- 
nected with  the  export  trade  has  increased  to  an 
extraordinary  degree  and  the  preaent  edition  of 
the  book  contain!  the  names  of  8000  Anna.  Dnder 
the  nam*  ot  each  export  merchant  are  given 
trade  rating;  date  eetabllahed;  telephone  number; 
cable  addreaa  and  codea;  branch  bouaea  and  for- 
eign agenclea;  other  foreign  market!  covered; 
and  klnda  of  goods  exported  and  gooda  Imported, 
The  book  should  be  of  conalderable  use  to  manu 
i.l.i in.  is  who  desire  to  develop  foreign  trade, 
which  is  at  the  present  time  ao  Important  an 
activity. 

Punches    and    Dies.      By    Prank    A.    Stanley.      434 
pages,    «  by   9  inches.     Published   by    the   Mc- 
Craw-Hill    Book    Co..    Inc.,    239    W.    39th    St., 
Now   York  City.      Price,   $4. 
This    book,    dealing    with    the    lay-out,    construc- 
tion,    and    use    of    punches    and    dies,     has    been 
written    with    the    object    of    placing    before    die- 
makers,    toolmakers,    and    tool    draftsmen    certain 
definite    information   on    the    subject   that   has   not 
been   generally   available  in   the  past.     Practically 
90  per  cent  of  the  material  in  the  book  has  been 
gathered   and   prepared  expressly   for  this   volume; 
the    remainder    has    been    selected     from    current 
articles   published   by   the   author  or  other   writers 
in   the   technical   press.      The   information    for   the 
preparation  of  the  book  has  been  secured  in  many 
of    the   leading    plants   in    the    United   States,    and 
the    book    aims    at    recording    up-to-date    practice 
only.     The   information   contained    in    the    book    is 
best  indicated   by   a   review   of   the   chapter   head- 
ings, which  are  as  follows:  Press  Tools  in  General ; 
Blanking     Dies;     Piercing     Tools— Blanking     and 
Piercing    Dies;    Compound    Dies    for    Blanking    and 
Piercing;     Cutting-off     Dies     or     Parting     Tools; 
Shaving    Dies    and    their    Applications;    Trimming 
Dies— Trimming   and   Shaving;    Drawing    Dies    and 
their    Action     upon    Materials;     Combination     and 
Compound   Dies   for   Blanking,    Drawing,    Forming, 
and   Piercing;   Bending   and   Forming  Tools;    Bend- 
ing,  Forming,    and   Other  Dies   Applied   to  Specific 
Lines    of    Work;    Dies    for    Embossing,     Marking, 
Riveting,     and    Swaging;    Indexing    and    Transfer 
Dies;   The  Sub-press  and  its  Dies;   Punch  and  Die 
Standards;    Finding   the   Size  of  Blanks   for  Shells 
and   Other  Drawn   and  Formed  Work;   Laying  out 
and    Making    Templets    and    Dies;    Locating    Holes 
Accurately  in   Die  Work;    Making   a   Set  of  Shav- 
ing Dies;   and  Some  Hardening  Principles  Applied 
to  Dies. 


Patterson  Foundry  &  Machine  Co.,  East  Liver- 
pool, Ohio.  Circular  of  Patterson  pebble  mills, 
and   continuous-feed   and   discharge   tube   mills. 

Lansing  Stamping  &  Tool  Co.,  Lansing,  Mich. 
Circular  illustrating  light  and  heavy  metal  stamp- 
ings produced  with   this  company's  equipment. 

Cleveland  Milling  Machine  Co.,  Cleveland,  Ohio. 
Circular  illustrating  and  describing  Cleveland 
plain    and    universal    milling    machines. 

Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 
Circular  descriptive  of  the  Oliver  No.  483  uni- 
versal motor  drive,  for  use  on  any  double-spindle 
shaper. 

Eclipse  Fuel  Engineering  Co.,  Rockford,  111. 
Circular  descriptive  of  the  McKee  non-pulsating 
pressure  blowers,  made  in  2-,  3-,  and  4-inch 
outlet   sizes. 

Carl  G.  Westlund  Co.,  Worcester,  Mass.  Circu- 
lar of  the  "Star"  safety  friction  clutches  and  the 
Westlund  split  safety  friction  clutches  and  cut- 
off couplings. 

Leece-Neville  Co.,  Inc.,  5363  Hamilton  Ave., 
Cleveland,  Ohio.  Folder  descriptive  of  the  Wright 
electric  lift  truck  for  the  transportation  of  mate- 
rial in  factories. 

National  Machinery  Co.,  Tiffin,  Ohio.  National 
Forging  Machine  Talk  No.  34,  illustrating  the 
dies  used  for  upsetting  and  punching  pipe  unions 
on   the   forging    machine. 

Cleveland  Milling  Machine  Co.,  Cleveland,  Ohio. 
Circular  giving  specifications  for  a  vertical-spindle 
milling  attachment  developed  for  use  in  connection 
with    Cleveland    milling    machines. 

Foxboro  Co.,  Inc.,  Foxboro,  Mass.  Bulletin  114, 
describing  the  Foxboro-Heath  carbon  dioxide 
recorder,  which  is  used  in  the  analysis  of  flue 
gases. 

Winslow  Boiler  &  Engineering  Co.,  1423  Mc- 
Cormick  Bldg..  Chicago.  111.  Circular  illustrating 
and  describing  the  "Steamobile"  road  truck, 
which    has    a    carrying    capacity   of   five    tons. 

Charles  A.  Schieren  Co.,  30-38  Ferry  St.,  New 
York  City.  Catalogue  10,  treating  of  Schieren 
leather  beltings  and  other  leather  specialties,  de- 
scribing the  various  grades  and  giving  price  lists. 
Jones  Superior  Machine  Co..  1258-1272  W.  North 
Ave..  Chicago.  111.  Catalogue  illustrating  and  de- 
scribing the  Superior  No.  48  automatic  gear-nob- 
bing machine  for  cutting  spur,  worm,  or  spiral 
gears. 
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Allan  Braas  Foundry  Co.,  OolumbUI,  Ohio,  t'lr 
CUlar   giving   price   lists,    dimensions   ami   raparltlei 

..i     \ihis    standardised    bronse    geared    circulating 

pumps,    DUda    ID    sizes    ranging    from    '/„    Inch    to    2 

Inches. 

NiUon  Die  &  Tool  Co.,  810  381  W.  Ohio  SI.. 
Chicago,  111.  Circular  describing  the  Strand 
pneumatic  (lie  cushion  for  punch  presses,  which 
provides    an    even    preasure    for    the    entire    Itroka 

when  drawing  metal, 

Philadelphia  Bolting  Co.,   6th   ami   Spring   Garden 

sts.,   Philadelphia,    Pa,     Oirculai    containing   price 
lists  of    "Suparpacklng"    leather,    which    la   made 

to    suit     the    special     conditions    of    service    under 
which    It    Is    to    be    used. 

Ready    Tool     Co.,     Bridgeport,     Conn.       Circular 
showing    examples    of    economies    effected    In    high- 
speed,    carbon,     and     tool     steel     by     the     "Red 
process    of    electrically     welding    high-speed     steel 
tips  to  low-carbon  steel  shanks. 

Harvard  Machine  Co.,  Harvard  Square,  Cam 
bridge,  Mbbh.  Circular  of  the  "Hl-Lo"  jack, 
which  is  made  with  a  wide  range  of  adjustment, 
and  is  provided  with  swivel  top  bo  that  it  will 
adjust   itself    to   uneven    surface!. 

Conway  &  Co.,  Brighton,  Cincinnati,  Ohio.  Bul- 
letin BS  of  Conway  bronze  steel  clutches,  espe- 
cially intended  for  use  on  machines  that  are  sub- 
jected to  severe  service  such  as  punch  presses, 
rolling   mill   machinery,    air  compressors,   etc. 

Link-Belt  Co.,  Chicago,  111.  Catalogue  220,  en- 
titled "The  Peck  Carrier"  describing  and  illus- 
trating the  Peck  overlapping  pivoted  bucket  car- 
rier for  the  economical  carrying  of  coal,  coke, 
ashes,  cement,  sand,  ore,  stone,  and  other  mate- 
rials. 

Packard  Motor  Car  Co.,  Detroit,  Mich.  Circular 
describing  the  development  of  the  Liberty  motor 
and  showing  progressive  steps  in  its  evolution. 
The  booklet  also  shows  some  of  the  operations 
and  machines  used  in  manufacturing  the  Liberty 
motor. 

Frank  G.  Payson  Co.,  9  S.  Clinton  St.,  Chicago, 
111.  Bulletin  R-10,  illustrating  and  describing 
the  Logan  air-operated  two-  and  three-Jaw  chucks, 
Logan  compensating  collet  chuck,  and  Logan 
double-acting  air  cylinder,  which  are  manufac- 
tured by  the  Logansport  Machine  Co.,  Logans- 
port,    Ind. 

Sheffield  Machine  &  Tool  Co.,  Dayton,  Ohio. 
Catalogue  of  Sheffield  gages,  lead  testing  machine, 
Deming  test  indicator,  taps,  and  special  tools. 
The  catalogue  contains  complete  descriptions  and 
illustrations  of  the  tools  as  well  as  a  large 
number  of  useful  tables  relating  to  standard 
threads,   tap  drills,   wire  gage  standards,   etc. 

Smalley- General  Co.,  Inc.,  Bay  City,  Mich. 
Circular,  illustrated  with  line  drawings,  showing 
the  results  obtained  by  the  use  of  Smalley-Gen- 
eral  thread  milling  machines  on  specific  thread 
J  milling  jobs.  The  information  given  includes 
piece  milled,  dimensions  of  threads,  feed,  and 
time  consumed  in  threading  on  Smalley-General 
machines. 

Wood  &  Safford  Machine  Works,  Great  Falls, 
Mont.  Circular  describing  the  "Perfection"  cyl- 
inder grinder,  which  comprises  a  combination 
boring-bar  and  internal  grinder,  for  regrinding 
the  cylinders  of  automobile,  tractor,  and  truck 
engines.  It  is  claimed  that  this  tool  can  work 
within  limits  of  accuracy  of  0.0005  inch  on  rapid 
production. 

Leeds  &  Northrup  Co.,  4901  Stenton  Ave.,  Phil- 
adelphia, Pa.  Bulletin  867-B  entitled  "Checking 
Thermo-couple  Pyrometers,"  discussing  the  impor- 
tance of  maintaining  standards  and  of  checking 
in  pyrometry.  It  outlines  a  commercial  checking 
laboratory,  including  a  special  checking  furnace, 
precision  potentiometers,  and  standardized  ther- 
mo-couples. 

Bearings  Co.  of  America,  Lancaster,  Pa.  Re- 
vised set  of  data  sheets  giving  dimensions  and 
thrust  load  capacity  of  "Star"  ball  retainers, 
which  are  made  for  thrust  bearings  and  cone 
magneto  types  of  bearings.  These  lists  are  made 
to  fit  in  the  S.  A.  E.  data  sheet  folders.  Those 
interested  will  receive  copies  upon  Vequest  to  the 
Detroit  office,   1012  Ford  Bldg. 

Riflaw  Wrench  &  Tool  Co.,  Pittsburg  Life 
Bldg.,  Pittsburg,  Pa.  Circular  of  the  "All  pur- 
pose" wrench,  which  is  so  made  that  the  handle 
can  be  moved  to  eight  different  angles  with  the 
work,  and  which  is  equipped  with  right  and 
left  ratchets,  making  it  possible  to  use  the  wrench 
in  many  different  positions.  The  head  can  be 
adjusted  to  suit  different  sizes  of  nuts. 
'  Multiplex  Tool  Co.,  Inc.,  76  S.  8th  St.,  Brook- 
lyn,' N.  Y.  Circular  illustrating  and  describing 
the  "Multiplex"  machine,  which  combines  the 
fuctions  of  a  planer,  lathe,  horizontal  and  verti- 
cal boring  machine,  milling,  drilling  and  slotting 
machine  in  one  tool.  The  circular  contains  illus- 
trations showing  the  machine  engaged  on  the 
various  classes  of  work  for  which  it  is  adapted. 
American  Malleable  Castings  Association,  1900 
Euclid  Bldg.,  Cleveland,  Ohio.  Booklet  entitled 
"Malleable  Iron,"  giving  information  relating  to 
recent  progress  in  the  use  of  malleable  iron  cast- 
ings. The  book  deals  with  what  malleable  iron 
is,  the  uses  of  malleable  iron  castings,  the  anneal- 
ing of  heavy  sections  of  malleable  iron,  the  skiB 
of  malleable  iron  castings,  and  the  rust-resisting 
qualities  of  these  castings. 

Boston  Gear  Works,  Norfolk  Downs.  (Quincy) 
Mass  Catalogue  F9  of  standardized  Boston  gears. 
comprising    1200    sizes   of   gears   that    are   in    stock 
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DO  YOU  REALIZE 

that  MORE  THINGS  must  be 

RIGHT 

about  a 

Boring,  Drilling  and  Milling  Machine 

than   any  other   Machine  Tool  ? 
Twenty  years  of  experience  and 

SPECIALIZATION 

allow  us  to  know  all  those  things 
and    MAKE    them   right   in    the 


PRECISION 


V 


LUCAS  MACHINE 


NOW  AND 
ALWAYS  OF 


TOOL  COMPANY 


CLEVELAND,  OHIO,  U.  S.  A. 
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r,.i     Immediate    shipment,      The    booklet    ci 
tablet  »r  data   for  racks,   standard  iti  el  bu 

|Mn,      cut      ItM  I      I  Ml  I,      '  '"      """ 

olut«   torm,   bt  rel  geai  ••   worn 

and    worm-geare,    helical    geara,    k red    pulleys 

■procketi  and  chains,  unlveraal  joints,  ball  bear- 
ings, ate. 

Bridgeport     Safety     Km  I     Co..     Ino., 

Bridgeport,  Conn.  Oatalogua  0  Uluatratlng  and 
,lng  Bridgeport  grinding  wheels  and  grinding 
an. i  pollahlng  machinery,  niuetratlona  are  in- 
eluded  which  give  the  dlmenaloni  of  many  of  the 
regular  tool  grinder  ihapai  and  standard  knife 
and  iurface  grinder  wheel  shapea.  The  catt- 
logue  coTara  ovei  180  ilaei  and  types  of  grinding 
machlnea,  and  conUlm  general  Information  of 
value  to  uaara  ol  grinding  machlnea, 

PaKO    Stool    &    Wire    Co..    30    OhUTCh    St..     New 

v,.ik  City.  Catalogue  of  "Armco"  iron  roda  and 
wire  for  oxy-acetylene  and  electric  welding;  steel 
Ingota;  wire  roda;  rope  roda;  iprlng  roda;  wiro; 
and  fencing.  The  book  deacrlbea  the  manufac- 
ture  of  "Armco"  Iron,  and  is  Uluatrated  with 
rlewi  showing  a  number  of  welding  Joba  perform- 
ed „nii  "Armco"  Iron  welding  roda.  Analyaia  of 
the  Iron,  reaulta  of  teata,  and  other  related  in- 
formation   of    general    interest    ore    Included. 

J.  N.  Lapointe  Co.,  New  London,  Conn.  Cata- 
logue of  broaching  machines  nnd  broaches,  con- 
talnlng  apedflcatlona  of  the  Lapointe  broaching 
machlnea,  which  are  made  in  sizes  having  capac- 
ity for  work  ranging  from  the  smallest  up  to  the 
largest  size  that  it  is  practicable  to  broach.  The 
catalogue  contains  a  large  number  of  illustrations 
showing  views  in  the  plant,  as  well  as  work  done 
on  these  machines.  Tables  of  dimensions  for 
square  broached  littings  and  spline  fittings  are 
included. 

Guaranty  Trust  Co.  of  New  York,  140  Broadway, 
Now  York  City.  Booklet  entitled  "Shipping's 
Share  in  Foreign  Trade— Fundamentals  of  Ocean 
Transportation,"  which  is  one  of  a  series  dealing 
with  export  trade,  written  to  meet  the  needs  of 
the  newcomer  In  the  field  as  well  as  to  provide 
a  handy  reference  for  the  experienced  trader. 
The  book  tells  of  the  war  development  of  the 
merchant  marine  of  the  United  States,  and  its 
comparative  place  among  the  fleets  of  the  coun- 
tries of  the  world  and  also  gives  figures  showing 
the  development  of  the  foreign  trade  of  the 
country  during  the  past  few  years.  Among  the 
other  subjects  treated  are  factors  which  must  be 
considered  in  the  determination  of  freight  rates, 
methods  of  computing  the  capacity  of  vessels, 
customary  commercial  terms  used  in  quoting 
prices  to  foreign  buyers,  papers  which  must  be 
procured  in  making  export  shipments,  "free 
lighterage  privilege."  customs  and  usages  in 
marine  insurance,  and  the  financing  of  export 
shipments.  The  book  will  be  sent  to  those  inter- 
ested,  upon  request. 


TRADE  NOTES 


Adder  Machine  Co..  Kingston,  Pa.,  has  changed 
its  name  to  the  Wales  Adding  Machine  Co.  for 
the  purpose  of  incorporating  in  the  title  the  trade 
name   of   the    company's   product. 

Aborn  Steel  Co.,  Inc.,  26  Clarke  St.,  New  York 
City,  has  arranged  to  have  the  Charles  A.  Dowd 
Sales  Co.,  of  San  Francisco,  Cal.,  act  as  its 
representative  on  the  Pacific  Coast. 

Briggs  &  Turivas,  Inc.,  Westminster  Bldg., 
Chicago.  111.,  has  opened  a  New  York  office  at 
1805  Equitable  Trust  Bldg.,  under  the  direction 
of  the  president,   Carl  K.   Briggs. 

Rochester  Ball  Bearing  Co.  has  recently  moved 
Into  its  new  plant  at  2040  East  Ave.,  Rochester, 
N.  Y.,  which  affords  four  times  the  floor  space 
that   was   available   in   the   old   shop. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa.,  has 
purchased  machinery  for  finishing  crankshafts  and 
camshafts,  and  will  be  ready  to  make  deliveries 
about  June  1.  The  company  manufactures  its  own 
forgings. 

Swedish  Gage  Co.,  Inc.,  245  W.  55th  St.,  New 
York  City,  has  changed  its  name  to  C.  E. 
Johansson,  Inc.  The  president  is  C.  E.  Johansson, 
and  American  manufacturing  facilities  have  been 
acquired. 

Allied  Machinery  Co.  of  America  has  removed 
Its  main  office  in  New  York  City  from  the  Equita- 
ble Bldg.,  to  51  Chambers  St.,  where  additional 
facilities  -will  be  provided  for  the  company's  in- 
creasing business. 

Ogden  R,  Adams,  Rochester,  N.  Y.,  has  re- 
moved his  show-room  and  office  from  159-161  St. 
Paul  St.,  to  244-246  St.  Paul  St.  The  new  locat 
tion  affords  larger  show-room  space  and  more 
commodious  offices. 

Hendey  Machine  Co.,  Torrington.  Conn.,  has 
appointed  Louis  G.  Henes  of  San  Francisco  and 
Los  Angeles  as  its  representative  on  the  Pacific 
Coast,  discontinuing  the  agency  of  the  Pacific 
Tool   &  Supply  Co. 

National  Twist  Drill  &  Tool  Co.,  Detroit,  Mich., 
has  opened  a  store  at  565  W.  Washington  Blvd., 
Chicago,  111.,  for  the  sale  of  its  drills  and  other 
tools.  The  store  will  be  under  the  charge  of 
E.   J.   Chamberlain  and  W.   S.   Yates. 

Nilaon  Die  &  Tool  Co.,  319-331  W.  Ohio  St., 
Chicago,  111,,  has  bought  the  business  of  the 
Strand    Machinery    Co.    of    Chicago,     and    is    now 


Ing   tin'   Strand   pneumatic   die   euahlon   to 
the  ol     i poki    i"   the    trade. 

'XJorth    Latha    &    Tool    Co.,    Inc.,    27    School    St., 

ii. .si. .n.  Man.,  iias  been  dlasolved,  and  all  its 
uavo  been  Iran  fet  red   to  the  former  preal 

dent,  Hanrlck  J.  HJjorth,  who  will  continue  the 
.   in   i in-  tame  place  and  under   the  same 

name. 

Hswklidga    Bros.    Co.,     Boston.    Mass.,    lias    boon 

appointed  Now  Bmgland  distributor  for  the  Praaaed 
Metal  Radiator  <'<■.,  Plttaburg,  Pa.,  for  marketing 

the     • pany'a    gee-welded,     cold-drawn     tubing, 

Qawkridga  Bros,  <'o.  will  carry  stock  both  in  tha 
Maiden  and  Boston  warehouaaa, 

Libby  &  Huts,  848  B.  Dearborn  St.,  Chicago, 
in.,  announce  thai  Bdwin  B.  Libby  is  no  longer 
connected  with  the  ttrm.  The  busineaa  will  con- 
tinue to  be  conducted  under  the  preaent  Brm 
name  of  Libby.-*  Huls,  anil  all  orders  or  contracts 
will   be   signed   by   0.   P.    Hole, 

William  K.  Stamets  has  opened  an  office  In 
Cleveland,  Ohio,  under  the  management  of  Wil- 
liam S.  Dickson,  formerly  general  manager  of  the 
Creaves -Kinsman    Tool    Co.,    Cincinnati,    Ohio.      The 

company  will  represent  the  manufacturers  of 
high-grade  machine  tools  that  It  is  now  repre- 
senting  in   the   Pittsburg  district. 

Wallace  Barnes  Co.,  South  and  Parallel  Sts., 
Bristol,  Conn.,  manufacturer  of  high-grade  springs, 
screw  machine  products,  and  high-carbon  cold- 
rolled  steel,  has  opened  branch  sales  offices  at  50 
E.  42nd  St.,  New  York  City,  and  at  618  Book 
Bldg.,  Detroit,  Mich.,  which  will  be  under  the 
charge  of  district  sales  managers,  Lisle  K. 
Lasher    and    Brown    Joyce,     respectively. 

Pratt  &  Whitney  Co.,  Hartford,  Conn.,  an- 
nounces that  the  company  now  manufactures  the 
Hoke  precision  gages,  perhaps  the  most  accurate 
gages  ever  manufactured  in  quantity  in  this 
country.  The  Hoke  gages  were  developed  by  the 
Bureau  of  Standards  as  a  "war  secret"  necessary 
to  the  manufacture  and  inspection  of  much  of 
the  work  done  for  the  Ordnance  Department. 

Williams  &  Wilson,  Ltd.,  Montreal,  Canada, 
has  moved  into  its  new  machinery  warerooms  at 
84  Inspector  St.,  which  contain  46,000  square 
feet  of  floor  space  and  will  be  devoted  exclusively 
to  carrying  a  complete  stock  of  metal-working 
and  woodworking  machinery,  conveying,  elevating, 
and  transmission  machinery,  general  supplies  for 
steam  and  electric  railways,  machine  shops,  fac- 
tories,   saw    mills,    etc. 

Sleeper  &  Hartley,  Inc.,  68  Preseott  St.,  Wor- 
cester, Mass.,  has  secured  through  its  French 
agent,  Edgar  Bloxham,  an  order  from  the  French 
High  Commission  for  more  than  100  wire  nail 
machines,  which,  in  addition  to  the  company's 
regular  orders,  will  make  it  necessary  to  practi- 
cally double  the  force  and  operate  two  shifts. 
The*  equipment  will  be  used  in  the  reconstruction 
work  in  France.  The  company  is  planning  to 
erect   a   new   plant. 

Winslow  Boiler  &  Engineering  Co.,  1423  Me- 
Cormick  Bldg.,  Chicago,  111.,  manufacturer  of  the 
"Steamobile"  truck,  desires  to  obtain  catalogues 
and  trade  literature  from  makers  of  steam  boilers 
and  superheaters;  oil-burning  apparatus;  steam 
engine  builders;  apparatus  for-  burning  pulver- 
ized coal;  steam  valves,  unions,  and  fittings  for 
high  pressures  and  temperatures;  chassis  parts 
for  automotive  vehicles;  and  machinery  and  shop 
tools   and   equipment. 

Rivett  Lathe  &  Grinder  Co.,  Brighton,  Boston, 
Mass.,  has  recently  made  arrangements  with  the 
following  concerns  to  represent  the  company  ex- 
clusively as  selling  agents:  Patterson,  Gottfried 
&  Hunter,  Inc.,  211  Centre  St.,  New  York  City; 
Homer  Strong.  301-309  State  St.,  Rochester,  N. 
Y. ;  D.  Nast  Machinery  Co.,  Bourse  Bldg.,  Phila- 
delphia, Pa.;  J.  R.  Stone  Tool  &  Supply  Co.,  997 
Woodward  Ave.,  Detroit,  Mich.;  and  H.  W. 
Petrie,  Ltd.,  Niagara  and  Bathurst  Sts.,  Toronto, 
Canada. 

Firth-Sterling  Steel  Co.,  McKeesport,  Pa.,  has 
moved  into  its  new  warehouse  at  35  Oliver  St., 
Boston,  Mass.,  where  a  complete  stock  of  "Blue 
Chip"  high-speed  steel  and  Firth-Sterling  tool 
steels  will  be  carried  for  the  convenience  of  cus- 
tomers in  Maine,  New  Hampshire,  Vermont,  Mas- 
sachusetts, and  Rhode  Island.  The  company  has 
also  opened  a  new  warehouse  at  310-314  Hudson 
St.,  New  York  City,  where  it  will  maintain  a 
full  supply  of  "Blue  Chip"  high-speed  steel  and 
Firth-Sterling   tool   steels. 

Herman  A.  Holz,  metallurgical  engineer  and 
manufacturer  of  metallurgical  and  magnetic  test- 
ing apparatus,  has  moved  his  office  and  laborato- 
ries to  the  Pullman  Building,  17  Madison  Ave., 
New  York  City.  The  laboratories  will  contain 
up-to-date  equipment  for  experimental  heat-treat- 
ing, hardness  and  impact  testing,  microphoto- 
graphic  investigation  of  metal  sections,  apparatus 
for  magnetic  measurements  and  for  investigating 
the  mechanical  properties  of  steel  products,  as 
well   as  equipment  for  X-ray  work. 

Porter-Cable  Machine  Co.,  Syracuse,  N.  Y., 
maker  of  machine  tools,  lathes,  and  milling 
attachments,  has  purchased  the  capital  stock  of 
the  Mulliner-Enlund  Tool  Co.  of  Syracuse  and  is 
removing  this  company's  plant  into  the  Porter- 
Cable  Machine  Co.'s  building,  which  has  a  floor 
space  of  65.000  square  feet.  Mr.  Mulliner  and  Mr. 
Enlund  will  become  connected  with  the  Porter- 
Cable  Machine  Co.  in  a  mechanical  capacity  and 
will  give  their  attention  to  further  development 
of  the  tool-room  lathe  which  the  Mulliner-Enlund 
Tool   Co.    has  recently   designed. 


H.  Bokor  &  Co.,  Inc.,  101  108  Dunne  St.,  New 
fork  City,  announce!  that  a  large  shipment  of 
"Novo  Buperior"  iteel  In  the  patented  sections 
i  ami  /.  Mas  jnsi  arrived  from  Sheffield,  England, 
where  the  teal  I  rolled,  These  sections  are  of 
particular  value  at  the  preaent  time  on  account 
or   tin-   great    saving    in    welghl    effected,    with   a 

ri-Hiillant     saving     In     price     which     will     appeal     to 

manufacturers,  on  account  of  the  preaent  hi^h 
prices  of  high  speed  atael,  The  majority  or  lathe 
and  planer  tools  can  be  made  either  from  i- 
lectdona    or    Z-aectlona    by    grinding,    no    forging 

being    i osHiiry. 

Oliver  Machinery  Co.,  Grand  Itapids,  Mich., 
has  moved  its  Chicago  office  into  now  quartan 
at    810    Railway    Exchange    itidg.,    Jackson    and 

Michigan  BlvdS.,  to  provide  space  for  its  In- 
creasing bualneaa,  <!.  0,  Conklln,  who  has  been 
connected  with  the  factory  at  Grand  Rapids  for 
many  .years,  is  tin-  district  manager,  and  George 
c.  Ramer,  who  was  formerly  connected  with  the 
St.  Louis  office,  will  Join  the  sales  engineering 
force  In  connection  with  the  Chicago  office.  In- 
quiries for  pattern-shop  equipment,  woodworking 
machinery,  engine  lathes,  and  equipment  for  in- 
dustrial and  Vocational  schools  in  the  Chicago 
district    should    bo    addressed    to    the    new   office. 

Wetmore  Mechanical  Laboratory  Co.,  210  Syca- 
more St.,  Milwaukee,  Wis.,  has  changed  Its  name 
to  the  Wetmore  Reamer  Co.  The  company  has 
completed  all  its  contracts  with  various  munition 
makers  Of  Canada  and  this  country  to  whom  it 
supplied  the  Wetmore  expanding  reamers,  hobs, 
taps,  lathe  tools,  and  boring-bars.  Since  the 
completion  of  this  work,  it  has  resumed  its  for- 
mer tool  business,  specializing  in  a  type  of  ex- 
panding reamer  for  all  kinds  of  industrial  opera- 
tions. More  floor  space  has  been  added,  and  the 
offices  have  been  enlarged.  P.  H.  Dorr  is  secre- 
tary  and   sales   manager   of    the   organization. 

Baxter  D.  Whitney  &  Son,  Winchendon,  Mass., 
woodworking  machinery  manufacturers,  have  been 
incorporated  as  Baxter  D.  Whitney  &  Son,  Inc., 
under  the  laws  of  Massachusetts,  with  a  capital 
stock  of  $1,250,000.  Baxter  D.  Whitney  started 
the  manufacture  of  machinery  in  1837,  and  for 
over  sixty  years  the  business  was  carried  on  by 
Mr.  Whitney.  In  1900  his  son,  .  William  M. 
Whitney,  was  admitted  to  the  firm,  and  since 
that  time,  it  has  been  under  his  management. 
The  business  will  be  continued  under  the  same 
management,  William  M.  Whitney  being  presi- 
dent of  the  corporation,  and  Marcus  L.  Foster 
treasurer.  In  addition  to  the  line  of  woodwork- 
ing machinery,  the  company  is  making  the  cylin- 
der grinding  machine  that  was  formerly  made  by 
the    Brown    &   Sharpe    Mfg.    Co.,    of   Providence. 

Paul  W.  Koch  &  Co.,  19  S.  Wells  St.,  Chicago, 
111.,  has  been  organized  to  take  over  the  charter 
of  the  Electrical  Sales  Engineers,  Inc.,  and 
combine  that  company  with  Koch  &  Sandidge. 
The  officers  are  Paul  W.  Koch,  president;  R.  A. 
Alderman,  vice-president;  M.  E.  Gaffney,  secreta- 
ry; and  M.  S.  Koch,  treasurer.  The  new  com- 
pany will  act  as  Chicago  representative  of  the 
Condit  Electrical  Mfg.  Co.,  South  Boston,  Mass.; 
Esterline  Co.,  Indianapolis,  Ind.;  and  Lewis  and 
Roth  Corporation,  Philadelphia,  Pa.  The  lines 
of  these  companies  were  formerly  marketed  by 
the  Electrical  Sales  Engineers,  Inc.,  of  which 
company  Paul  W.  Koch  was  president.  The 
company  will  also  act  as  sole  distributor  of  the 
"Jiffy"  cutter,  which  has  been  marketed  in  the 
past  by  Koch  &  Sandidge.  In  addition,  some  new 
patented    "Jiffy"    tools   will   be   marketed. 

SKF  Industries,  Inc.,  165  Broadway,  New 
York  City,  is  a  reorganization,  whereby  the  pro- 
ducts of  the  Hess-Bright  Mfg.  Co..  the  SKF 
Ball  Bearing  Co.,  the  Atlas  Ball  Co.,  and  the 
Hubbard  Machine  Co.  will  be  sold  through  one 
central  organization.  The  new  company  will 
offer  a  comprehensive  line  of  ball  bearings,  in- 
cluding the  Hess-Bright  deep-groove  type,  SKF 
self-aligning  radial  and  thrust  bearings,  and  ball 
bearing  pillow  blocks  and  shafting  hangers.  Upon 
request,  manufacturers'  problems  will  be  analyzed 
in  detail,  and  that  type  of  bearing  recommended 
which  is  best  suited  to  the  conditions  to  be  met. 
The  laboratory  staff  will  carry  on  research  studies 
affecting  anti-friction  bearing  design  and  applica- 
tion. The  officers  of  the  concern  are  B.  G.  Prytz. 
president;  W.  L.  Batt,  vice-president;  J.  P. 
Walsh,  comptroller;  and  S.  B.  Taylor,  sales  man- 
ager. Branches  will  be  established  at  Boston, 
Philadelphia,  Atlanta,  Buffalo,  Cleveland,  Detroit, 
Cincinnati,   Chicago,   and  San  Francisco. 

Joseph  T.  Ryerson  &  Son,  Chicago,  111.,  an- 
nounces the  following  sailings  of  their  foreign 
representatives:  Marcel  E.  Cartier  recently  sailed 
for  France  on  the  steamer  "New  Amsterdam." 
Mr.  Cartier  has  been  in  France  looking  after  the 
interests  of  the  company  for  the  past  two  years 
and  had  returned  to  this  country  for  a  few  weeks' 
visit.  John  H.  Romann  sailed  for  France  on  the 
steamer  "La  Touraine,"  April  1.  Both  he  and 
Mr.  Cartier  will  make  their  headquarters  in  Paris 
and  will  look  after  the  interests  of  the  company 
in  France,  Belgium,  Holland,  Switzerland,  Italy, 
Spain,  and  Portugal.  Paul  H.  Schatzmann  sailed 
for  Rio  de  Janeiro  April  10  to  take  care  tem- 
porarily of  the  company's  interests  in  Brazil, 
Argentine,  and  Peru.  Mr.  Schatzmann  expects 
to  sail  in  August  for  Europe  and  then  to  India, 
China  and  Japan.  A.  L.  G.  Gentles  will  estab- 
lish headquarters  in  London  to  take  care  of  the 
interests  of  the  firm  in  Great  Britain  and  Scandi- 
navia, and  will  sail  about  the  end  of  May. 
Tool    Co.    has   recently   designed. 
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other  terms  are  agreed  on. 
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LELAND=GIFFORD 

No.  4  Geared 
Tapping  Attachment 


Easy  to  operate. 

Accurate  depth  stop  with 
automatic  reverse. 

Taps  at  reduced  speed. 

Backs  out  at  higher  speed. 

Capacity  up  to  %*  U.  S. 
Std. 

Can  be  used  with  multiple 
head  to  tap  several  holes 
at  once. 

A  good  arrangement"  is  the 
two  spindle  drill  shown 
here,  one  spindle  fitted  with 
a  Leland-Gifford  automatic 
Power  Feed  and  the  other 
with  a  No.  4  Tapping  At- 
tachment. 


LELAND-GIFFORD  COMPANY,  Worcester,  Mass.,  U.  S.  A. 
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Planning  a  Machine  Tool  Sho 
for  Systematized  Manufacture 


Principles  Involved  in  the  Building  of  a  Plant  for  the  Manufacture  of  Machine  Tools  to  Insure  System- 
atized Procedure  and  Efficiency  in  Production — Based  upon  the  Ideas  Embodied  in 
the  New  Plant  of  the  R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati,  Ohio 

BY  ERIK  OBERG 


HE  city  of  Cincinnati  is  the  leading  machine 
tool  center  of  the  United  States,  as  regards  the 
number  of  manufacturers,  the  number  of  large 
plants,  the  variety  of  machine  tools  built,  and 
the  number  of  modern  plants  that  have  recently 
been  erected.  One  of  the  latest  additions  to  these  modern 
machine  tool  plants  is  that  of  the  R.  K.  LeBlond  Machine 
Tool  Co.,  located  in  the  Hyde  Park  district  of  Cincinnati, 
close  to  the  Norfolk  &  Western  Railway  and  within  a  few 
minutes'  walk  of  three  car  lines,  two  of  which  pass  directly 
by  the  plant.  This  plant  embodies  the  most  modern  ideas 
in  shop  construction,  and  has  been  planned  with  a  view  to 
making  it  possible  to  pass  the  work  through  the  shop  with- 
out unnecessary  trucking  or  transportation,  the  raw  mate- 
rial entering  at  one  end  and  the  finished  product  passing 
out  at  the  other. 

As  shown  in  the  plan  view  in  Fig.  4,  the  plant  consists  of 
a  one-story  sawtooth  roof  building,  the  extreme  width  of 
which  is   350  feet,   and   the 

extreme  length,  725  feet.   In     M^™1^^^^— ^^^^^— — 
addition,    there    is    a    four- 
story    administration    build- 
ing, 75  by  300  feet.  The  one- 


During  recent  years,  a  new  idea  has  been  embodied 
in  the  building  of  plants  for  the  manufacture  of  ma- 
story  shop  is  divided  into  a     chinery  in  general,  and  especially  in  shops  for  the 

making  of  machine  tools.  Briefly  stated,  this  idea 
embodies  the  principle  of  passing  the  work  through 
the  shop  as  nearly  as  possible  in  one  continuous  line 
or  circuit,  from  the  point  where  the  raw  materials 
enter  to  the  erecting  space  and  shipping  department. 
This  idea  is  exemplified  in  the  new  plant  of  the 
R.  K.  LeBlond  Machine  Tool  Co.,  one  of  the  largest 
machine  tool  shops  in  the  world  under  a  single  roof. 
This  plant  has  been  laid  out  with  the  definite  view 
of  making  possible  the  systematic  and  efficient 
manufacture  of  heavy  lathes  and  milling  machines. 


manufacturing  building,  250 
by  640  feet,  in  which  the 
bays  run  crosswise,  and  two 
high  erecting  departments  in 
which  the  bays  run  length- 
wise, covering  an  area  of 
100  by  725  feet.  As  indicated 
in  Fig.  4,  ample  railroad 
facilities  are  provided,  two 
tracks  entering  the  building 
at  the  rear  and  one  track 
passing  along  the  shipping 
platform  near  the  front  end 
of  the  erecting  bays,  where 
the   machines   are    boxed. 


Receiving-  and  Storing:  Raw  Materials 

The  raw  materials,  both  castings  and  bar  stock,  enter  the 
shop  at  the  rear  end,  which  is  shown  to  the  left  in  Fig.  4. 
Most  of  the  material  is  delivered  by  railroad  cars  from 
tracks  that  pass  into  the  plant,  so  that  all  unloading  may  be 
done  under  roof,  but  provisions  are  also  made  for  truck  or 
wagon  deliveries,  by  means  of  large  doors  and  broad  aisles 
near  the  storage  space  for  bar  steel  and  castings.  As  in- 
dicated in  the  plan  of  the  shop,  cranes  are  provided  over 
these  receiving  aisles  as  well  as  in  the  bay  next  to  the  re- 
ceiving railroad  track. 

While  the  R.  K.  LeBlond  Machine  Tool  Co.  does  not  op- 
erate its  own  foundry,  all  the  castings  are  made  in  local 
foundries,  and  there  is,  therefore,  an  opportunity  to  have 
them  made  under  the  supervision  of  the  company's  own 
metallurgist.  All  the  smaller  castings  are  roughly  inspected 
at  the  foundry  before  being  shipped  to  the  LeBlond  plant, 
and  upon  arrival  in  the  plant,  they  are  first  put  through  a 

Pangborn  sand  blast  (locat- 
^^™"^^™™^^^™MM"'^^MM  ed  near  the  receiving  plat- 
form as  shown  in  the  plan) 
for  cleaning  and  are  then 
weighed,  the  scale  being 
placed  beneath  a  traveling 
crane,  making  the  handling 
of  heavy  castings  conve- 
nient. Chippers'  benches  are 
placed  behind  the  sand- 
blasting outfit  for  chipping 
castings  before  they  go  in- 
to the  storage.  After  sand- 
blasting, the  smaller  cast- 
ings are  given  a  final  in- 
spection, but  the  heavier 
castings  are  completely  in- 
spected at  the  foundry  to 
prevent  unnecessary  trans- 
portation. All  of  the  cast- 
ings are  stored  under  roof, 
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Fig.   1.     Bird's-eye  View  of  the  R.  K.  LeBlond 

the  smaller  castings  .  in  an  elaborate  system  of  steel  bins, 
part  of  which  is  shown  in  Fig.  2,  and  the  larger  castings  on 
the  floor  in  orderly  and  systematically  arranged  piles,  special 
places  being  provided  for  different  classes  of  castings,  and 
proper  care  being  taken  so  that  the  trucking  aisles  are  left 
free  and  open.  A  recording  system  is  provided  and  is  in 
charge  of  the  casting  stock-keeper  so  that  a  perpetual  in- 
ventory is  available  showing  how  many  castings  are  in  stock. 
All  the  aisles  and  the  bins  in  the  small  castings  storage-bin 
system  are  properly  numbered,  and  by  reference  to  the  rec- 
ords any  casting  can  be  located  instantly. 

There  are  altogether  65  aisles  and  799  sections  in  the  cast- 
iron  storage  racks,  which  are  made  from  standard  steel 
shelving.  In  front  of  the  storage  bins,  an  elevator  is  placed 
leading  up  from  the  basement  beneath  part  of  the  shop  which 
is  used  as  storage  for  rough  castings  when  there  is  an  over- 
flow of  materials.  The  storage  bin  for  the  small  castings 
occupies  a  space  of  approximately  35  by  135  feet.  The  bins 
are  arranged  in  two  stories  with  a  balcony  around  the  upper 
tier,  as  indicated,  each  story  being  four  or  five  bins  high. 
Each  bin  is  marked  with  the  same  piece  number  as  is  used 
on  the  drawings  so  that  the  parts  are  easily  identified. 

The  duties  of  the  stock-keeper  in  charge  of  the  castings 
consist  of  receiving  the  castings,  counting  and  weighing 
them,  and  reporting  accepted  shipments  to  the  purchasing 
department  for  payment.  He  also  keeps  the  perpetual  in- 
ventory mentioned,  and  notifies  the  planning  department 
when  new  castings  must  be  ordered,  so  as  to  keep  a  suf- 
ficient balance  of  stock  on  hand  at  all  times. 

Steel  Storage  Department 

The  bar  stock  is  received  and  stored  in  a  separate  depart- 
ment and  is  in  the  charge  of  a  foreman  who  also  has  charge 
of  the  cutting-off  machines.  Steel  racks  of  heavy  construc- 
tion are  used  for  storing  the  bar  stock,  as  shown  in  Fig.  3. 
There  are,  in  all,  265  compartments  in  these  racks,  making 
it  possible  to  properly  segregate  and  store  the  different  kinds 
and  sizes  of  steel  used.  Very  heavy  bar  stock  is  stored  on 
the  floor  in  a  space  at  the  end  of  the  racks.    The  hacksaws, 


Machine  Tool  Co.'s  New  Plant  in  Cincinnati,   Ohio 

cutting-off  machines,  and  centering  machines  are  placed  di- 
rectly in  front  of  the  steel  storage  racks.  The  foreman  of 
this  department  receives  all  bar  stock  that  comes  into  the 
plant  and  reports  the  receipt  to  the  purchasing  department. 
He  also  reports  to  the  purchasing  department  the  amount  of 
stock  that  leaves  his  storage  racks  for  the  different  manu- 
facturing departments,  so  that  new  orders  can  be  placed  for 
stock  of  any  size  or  quality  as  it  runs  low. 

The  material  from  both  the  casting  storage  department 
and  the  steel  storage  racks  is  requisitioned  from  these  de- 
partments by  the  head  of  the  production  department,  and 
routed  through  the  shop  according  to  definite  instructions 
as  laid  down  by  the  planning  department. 

The  cut-off  stock  from  the  cutting-off  department  is  placed 
on  so-called  "tote  boxes"  which  are  constructed  in  many  dif- 
ferent ways,  according  to  the  material  to  be  carried,  and 
arranged  to  fit  the  Stuebing  elevating  truck.  Fig.  5  shows 
one  of  these  tote  boxes  provided  with  storage  racks  espe- 
cially fitted  for  carrying  cut-off  bar  stock,  shafts,  and  similar 
parts.  Fig.  6  shows  simple  platforms,  as  well  as  a  tote  box 
with  shelves,  and  ordinary  simple  tote  boxes  for  carrying 
castings  or  forgings  from  department  to  department.  The 
boxes  to  the  left,  shown  piled  one  on  top  of  another,  indicate 
how  this  system  lends  itself  to  the  building  up  of  units, 
much  in  the  same  way  as  sectional  bookcases  are  built  up. 

The  Manufacturing-  Departments 

The  manufacturing  departments  are  so  arranged  that  the 
rough  stock  from  the  storage  racks  and  bins  will  pass  from 
department  to  department  in  the  most  direct  manner  pos- 
sible. Heavy  castings,  for  example,  will  first  pass  to  the 
planing  department,  the  crane  lay-out  being  such  that  there 
is  the  least  possible  amount  of  lost  motion.  They  then  will 
pass  to  the  drilling  department,  the  boring  machines,  or 
other  departments,  as  required.  The  crane  service  is  so 
arranged  that  the  cranes  over  the  manufacturing  depart- 
ments, which  are  indicated  by  heavy  black  lines  in  Fig.  4, 
can  move  partly  into  the  high  erecting  bay  where  their  load 
may  be  picked  up  by  the  large  cranes  that  move  lengthwise 


Fig.   2.     Storage  Racks  for  Small  Castings 


Fig.   3.     Storage  Racks  for  Bar  Stock 
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Fig.  5.     Tote  Boxes  with  Special  Backs  used  for  transporting  Bar  Stock 
in  the  Plant 

of  these  bays.  A  study  of  the  lay-out  of  the  shop  as  shown 
in  Pig.  4  will  far  more  effectively  indicate  how  the  principle 
of  the  progressive  movement  of  the  work  has  been  applied 
than  could  any  lengthy  description. 

After  the  machining  operations  have  been  performed  on 
the  heavy  castings,  they  pass  to  the  painting  department 
where  they  are  "filled"  and  then  given  a  first  coat  of  paint, 
after  which,  in  the  case  of  lathe  beds,  they  are  passed  on  to 
the  assembling  floor,  the  legs  put  on,  and  the  planed  surfaces 
hand-polished,  cross-scraped,  and  spotted.  After  this,  the  beds 
are  ready  to  be  assembled  with  their  units — that  is,  head- 
stocks,  footstocks,  gear-boxes,  etc. — the  final  coat  of  paint 
being  given  to  the  machines  just  before  they  are  shipped. 

The  smaller  castings  go  to  the  chucking  department  where 
they  are  rough-turned,  bored,  etc.,  passing  from  there  to  the 
grinding,  milling,  or  drilling  department,  as  occasion  re- 
quires. All  of  these  departments  are  so  arranged  with  ref- 
erence to  each  other  as  to  facilitate  the  direct  movement  of 
the  parts  through  the  shop. 

Fig.  7  shows  a  general  view  of  the  manufacturing  depart- 
ments, and  also  indicates  the  long  wide  aisles  that  are  pro- 
vided for  trucking  from  department  to  department.  All  the 
posts  are  numbered,  as  indicated,  in  the  lengthwise  direction 
of  the  shop.  The  aisles  are  similarly  lettered  in  a  cross- 
wise direction,  so  that  by  indicating  the  letter  and  the  num- 


Fig.  6.     Tote  Boxes  and  Trucks  used  for  moving  Parts  from  Department 
to  Department 

ber,  any  section  of  the  shop  can  be  instantly  located,  much 
in  the  same  way  as  a  block  in  a  city  is  located  by  giving 
the  number  of  the  street  and  the  avenue,  in  cases  where 
numbered  streets  are  used.  Lines  are  painted  with  bright 
colors  on  the  floor  to  indicate  the  space  set  aside  for  aisles. 
No  material  may  be  stored  inside  of  these  lines,  nor  may 
any  machinery  or  equipment  project  into  the  aisle  space 
designated  by  the  lines. 

The  Inspection  Department 

A  main  inspection  department  is  centrally  located  between 
the  lathe  and  grinding  departments,  and,  in  addition,  there 
are  a  number  of  small  inspection  divisions  between  the 
various  manufacturing  sections  so  that,  in  cases  where  the 
bringing  of  all  the  parts  to  the  central  inspection  department 
after  each  operation  would  require  too  much  trucking,  and 
would  break  up  the  direct  routing  of  the  parts  through  the 
shop,  the  inspection  may  be  made  near  the  point  where  the 
work  is  performed.  The  large  pieces  are  inspected  at  the 
machine  where  they  are  operated  upon,  all  work  being  in- 
spected after  every  important  operation. 

The  Trucking:  Department 

All  the  moving  of  the  parts  from  the  raw  material  stock- 
room, from  department  to  department,  and  to  and  from  the 


Fig.  7. 


One  of  the  Aisles  in  the  LeBlond  Plant,   showing  Linea  painted  on  the  Floor  to  indicate   Space  which  must  not  he   ohstructed,    and 
Numbers  on  Posts  which  make  it  Possible  to  locate  definitely  Any  Place  in  the  Shop 
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Fig.  8.     Finished  Work  kept  in  Tote  Boxes  Ready  to  be  delivered  to  the 
Stock-room 

finished  stock-room,  is  taken  care  of  by  a  central  trucking 
department  which  is  in  the  charge  of  a  foreman  whose  duty 
it  is  to  see  that  all  parts  are  moved  from  operation  to  oper- 
ation in  ample  time  to  meet  the  requirements  of  the  depart- 
ment that  is  to  perform  the  next  operation.  The  foreman 
of  the  trucking  department  obtains  his  instructions  auto- 
matically by  the  routing  system  that  is  employed.  Two 
classes  of  trucks  are  used.  For  heavy  work,  electric  trucks, 
made  by  the  Automatic  Transportation  Co.,  Buffalo,  N.  Y., 
are  employed,  and  for  lighter  work,  the  Stuebing  hand 
trucks  already  referred  to  are  used.  All  trucks  are  of  the 
elevating  type,  so  that  they  can  be  used  in  connection  with 
interchangeable  tote  boxes.  Figs.  8  and  9  show  finished 
work  ready  to  be  trucked  to  the  finished  store-room,  to 
which  all  small  parts  pass  before  they  are  issued  to  the 
assembling  departments.  The  numbering  and  lettering  of 
the  aisles  and  bays  makes  it  very  easy  for  the  truckmen  to 
bring  the  tote  boxes  from  any  designated  point  in  the  shop 
and  deliver  the  parts  to  the  exact  location  where  they  are 
wanted. 

The  Finished  Stock-room 

Fig.  10  shows  a  view  in  the  finished  stock-room  in  which 
all  work  is  stored  and  classified  according  to  lot  numbers 
and  piece  numbers,  and  in  which  all  the  finished  material 


Fig,  9.     Methods  of  loading  Finished  Work  on  Standard  Tote  Boxes  for 
Transportation  within   the   Shop 

is  kept  until  called  for  by  the  unit  assembling  department 
which  assembles  all  units  for  the  machines,  such  as  head- 
stocks,  gear-boxes,  feed-boxes,  etc.  As  indicated  in  Fig.  4, 
the  finished  stock-room  occupies  a  space  of  approximately 
200  by  140  feet,  and  consists  of  an  open  space  as  shown  in 
Fig.  10,  together  with  a  space  occupied  by  steel  shelving, 
on  the  mezzanine  floor  of  which  are  stored  supplies  and  ma- 
terials of  various  kinds.  This  is  the  complete  storage  de- 
partment for  finished  products  for  the  whole  shop,  whether 
these  products  be  parts  completed  in  the  shop  itself  or  fin- 
ished materials  of  various  kinds  bought  from  the  outside. 

The  Unit  Assembling  Department 

When  certain  units  are  to  be  assembled,  an  order  is  sent 
by  the  foreman  of  the  unit  assembling  department  to  the 
finished  stock-room,  calling  for  the  parts  required  for  the 
units.  These  parts  are  then  collected  and  loaded  upon  tote 
boxes  having  shelves  as  indicated  in  Fig.  11,  and  are  trucked 
to  the  unit  assembling  department  which  is  located  directly 
outside  of  the  finished  stock-room,  as  may  be  seen  by  ref- 
erence to  Fig.  4.  This  method  greatly  simplifies  the  work 
of  the  assemblers,  because  all  the  parts  required  by  them 
for  a  given  lot  of  units  are  kept  together  until  the  assembly 
is  completed.  The  unit  assembling  department,  a  view  of 
which   is  shown  in  Fig.   13,  is  instructed   by  the  planning 


Fig.   10.     The  Stock-room  for  Finished  Materials  and  Supplies 
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Figr.  11.     Tote  Boxes  provided  with  Shelves  for  sending  Parts 

department  when  to  start  to  assemble  any  specific  lot  of 
units.  When  the  assembling  is  completed,  the  unit  is  in- 
spected and  is  given  a  trial  run.  When  approved,  the  unit 
is  returned  to  the  stock-room,  use  still  being  made  of  the 
standard  tote  boxes,  as  indicated  in  Fig.  12.  In  fact,  these 
tote  boxes  are  one  of  the  institutions  of  the  LeBlond  plant, 
and  are  considered  as  one  of  the  most  important  means 
toward  efficiency,  as  they  save  a  great  amount  of  unneces- 
sary handling  of  parts  or  assembled  units,  and  make  it  pos- 
sible to  move  any  material  easily  and  quickly  from  one  part 
of  the  plant  to  another. 

Machine  Assembling:  Departments 

The  machine  assembling  departments  are  located  in  the 
high  erecting  bays  running  beside  the  manufacturing  part 
of  the  plant.  There  are  two  of  these  bays,  each  50  feet  wide 
by  725  feet  long,  and  each  served  by  two  10-ton  cranes.  In 
addition' jto  these  large  cranes,  the  erecting  bays  are  also 
provided'-  with  a  number  of  smaller  traveling  jib  cranes, 
which  may  be  moved  along  the  sides  of  the  bays  and  which 
pass  beneath  the  large  traveling  cranes.     This  arrangement 


from  Finished  Stock-room  to  Unit  Assembling  Department 

makes  it  possible  to  use  a  smaller  crane  for  the  lighter  work, 
leaving  the  heavy  traveling  ones  for  the  heavier  work.  One 
of  the  erecting  bays  is  devoted  to  the  assembling  of  lathes, 
and  the  other  to  the  assembling  of  milling  machines,  a  view 
in  the  former  being  shown  in  Fig.  14. 

The  assembling  departments  which  are  already  in  posses- 
sion of  the  beds  or  columns  not  passed  to  the  finished  stock- 
room, call  upon  the  stock-room  for  the  particular  units  re- 
quired for  completing  the  assembling  of  the  machines.  These 
units  are  delivered  to  them  according  to  the  routing  system 
in  ample  time  for  the  assembly  of  the  machines  to  be  com- 
pleted for  shipment.  Even  in  the  assembling  work,  the  tote 
box  principle  is  carried  out  in  great  detail.  As  shown  in 
Fig.  15,  a  frame  is  built  provided  with  rollers  for  supporting 
a  milling  machine  table,  while  scraping  and  fitting.  This 
frame  is  so  constructed  that  it  may  be  moved  from  point  to 
point  by  the  use  of  the  standard  elevating  truck.  The  smaller 
machines  being  assembled  are  also  placed  on  tote  boxes 
while  being  worked  upon,  and  a  platform  provided  around 
them  for  the  workmen,  as  indicated  in  Fig.  16,  making  it 
easy  to  move  the  whole  machine  from  point  to  point.     In 


Fig.   12. 


Tote  Boxes  used  for  returning  Assembled  Units  from  Unit 
Assembling  Department  to  Finished  Stock-room 


Fig.   13.     Department  for  assembling  Units  such  as  Headstocki, 
Gear-boxes,  etc. 


June,  1919 


MACHINERY 


911 


Fig.    14.     General  View  in 

the  illustration  shown,  the  machine  is  in  position  for  a  run- 
ning test. 

Shipping  Facilities 

When  the  machines  are  assembled,  the  cranes  move  them 
to  the  shipping  department  where  five  railroad  cars  may  be 
loaded  at  a  time  directly  from  the  shipping  platform  inside 
the  building.  The  runways  of  the  crane  in  the  outside  bay, 
however,  also  extend  into  the  yard  outside  the  building,  and 
there  pass  over  railroad  tracks,  so  that  cars  may  be  loaded 
outside  the  shop  also,  in  case  of  necessity. 

The  Tool-room 

It  is  evident  that  a  plant  of  the  size  described  would  re- 
quire a  large,  well-equipped  tool-room.  This  tool-room  is 
located  to  the  left  of  the  unit  assembling  department  and 
next  to  it  is  placed  the  tool  storage  racks  from  which  tools 
required  in  the  plant  are  drawn  by  the  different  depart- 
ments. A  view  in  the  tool-room  is  shown  in  Fig.  17.  The 
tool-room  occupies  a  space  of  60  by  80  feet,  and  the  tool 
storage,  a  space  of  80  by  80  feet. 


Lathe  Assembling  Department 

Throughout  the  whole  shop  there  are  no  walls  or  parti- 
tions except  around  the  finished  stock-room,  which  is  pro- 
vided with  a  wire  netting  partition,  and  around  the  tool- 
room and  tool  storage  departments,  which  have  a  partition 
about  3  feet  high. 

Special  Features  about  the  LeBlond  Plant 
In  addition  to  the  main  departments  referred  to,  there  are 
a  number  of  minor  departments  provided  with  many  special 
features  of  interest.  As  an  example  may  be  mentioned  the 
paint  shop  for  small  parts,  a  view  of  which  is  shown  in  Fig. 
18.  Here  an  exhaust  system  is  provided  so  that  all  the  paint 
fumes  are  removed  by  suction.  As  indicated  in  the  illustra- 
tion, a  grating  is  provided  upon  which  the  painter  performs 
his  work.  Underneath  this  grating  are  holes  connecting  with 
a  suction  pipe  which,  in  turn,  connects  with  a  main  at  the 
end  of  which  is  placed  a  large  fan  for  the  exhaust.  Grinding 
wheels  for  polishing  or  grinding  parts  preparatory  to  paint- 
ing are  also  placed  on  this  bench  near  the  exhaust.  In  this 
way,  the  air  is  kept  free  from  both  dust  and  fumes,  and  the 
health  of  the  workers  is  effectively  safeguarded. 


Fir.  16. 


Using  Portable  Appliances  in  the  Assembly  of  Milling 
Machines 


Fi*. 


16.     The   TJse  of  Standard   Tot*  Boxes   and  Trucks  for  moving 
Assembled  Machines 
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Fig.   17.     A  View  in  the  Tool- 

The  chips  are  collected  from  the  machines  at  certain  sta- 
tions through  the  shop  and  are  classified  according  to  mate- 
rial— whether  steel,  brass,  or  cast  iron.  They  are  then  taken 
by  the  cranes  in  large  buckets  to  an  elevator  which  leads  to 
the  chip  storage  building  just  outside  the  high  erecting  bay. 
Here  centrifugal  separators  free  the  chips  from  oil,  and  they 
are  then  let  down  through  chutes  into  railway  cars  that  are 
run  along  tracks  beneath  the  chip  storage  building.  By 
classifying  the  chips  and  properly  separating  them  from 
the  oil,  a  higher  price  is  obtained  for  them,  and  at  the  same 
time  the  oil  is  recovered.  On  the  outside  of  the  high  erecting 
bays  is  also  provided  a  modern  hardening  room  with  pyrom- 
eter control  and  a  blacksmith  shop. 

The  lighting  of  the  plant  is  of  the  best,  as  would  be  in- 
ferred from  the  construction.  At  night,  the  lighting  is  also 
very  good,  as  the  shop  has  Cooper-Hewitt  lights  placed  at 
such  a  height  as  to  provide  a  soft  and  well-diffused  light. 
As  an  indication  of  the  excellence  of  this  light,  Fig.  20  is 
shown,  which  was  taken  in  the  shop  at  night  with  no  other 
light  than  that  furnished  by  the  Cooper-Hewitt  tubes. 

The  Administration  Building' 

The  administration  building  contains  on  the  second  floor 
the  general  offices,  the  drawing-room,  and  the  planning  and 
routing  department.    The  first  floor  is  devoted  partly  to  the 


room  of  the  LeBlond  Plant 

finished  stock-room,  the  wash-rooms,  locker-rooms,  employ- 
ment office,  and  first-aid  rooms,  a  complete  shop  hospital 
being  provided.  On  the  third  floor  are  the  pattern  shop 
and  the  dining-room  for  the  employes,  while  the  fourth  floor 
is  used  for  pattern  storage  and  also  for  the  storage  of  fin- 
ished machines.  A  view  of  this  floor  is  shown  in  Fig.  19, 
and  this  indicates,  in  a  general  way,  the  type  of  reinforced 
concrete  construction  that  is  used  for  the  administration 
building. 

In  front  of  the  administration  building  a  large  semicircu- 
lar concrete  garage  is  provided  which  is  divided  into  thirty 
individual  garages  having  a  capacity  for  thirty-five  cars. 
These  are  heated  and  provided  with  running  water  and  a 
gasoline  and  oil  vending  system,  as  well  as  with  compressed 
air.  These  garages  are  rented  to  employes  at  the  rate  of 
$2  a  month. 

The  third  floor  of  the  administration  building  is  devoted 
to  a  lunch  room  where  meals  are  served  at  cost,  so  that  the 
men  may  obtain  a  complete  meal  for  25  cents.  There  are 
also  self-service  counters  for  those  who  might  want  a  lighter 
lunch.  The  charge  made  by  the  company  provides  only  for 
the  cost  of  labor  and  supplies,  while  light,  heat,  and  floor 
space  are  supplied  free.  A  band  of  about  twenty  men,  made 
up  entirely  of  shopmen,  plays  during  the  lunch  hour  in  the 
lunch  room  twice  a  week,  and  twice  a  week  motion  pictures 


Fig.   18. 


Paint  Shop  provided  with  Means  for  exhausting  Dust  and 
Fumes 


Fig.   19.     View  showing  a  Section  of  the  Milling  Machine  Storage 
Department 
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of  an  educational  as  well  as  an  entertaining  character  are 
shown.  The  tables  and  the  equipment  of  the  lunch  room 
may  be  easily  removed  and  the  room  used  as  an  auditorium 
for  lectures  or  for  other  entertainment  purposes.  A  feature 
that  has  proved  of  great  advantage  in  connection  with  the 
restaurant  service  is  that  it  is  run  by  a  man  who  is  hired 
and  paid  a  salary  by  the  company,  instead  of  being  con- 
tracted for  by  outside  interests.  In  this  way  more  satis- 
factory service  is  obtained. 

In  subsequent  articles  various  systems  and  methods  used 
in  the  R.  K.  LeBlond  Machine  Tool  Co.'s  plant  will  be  dealt 
with,  including  the  time  study,  rate-setting  and  bonus  sys- 
tem; interesting  special  machines  and  methods  developed 
and  used  in  the  plant;  the  planning  and  routing  system; 
and  the  methods  employed  for  increasing  the  efficiency  of 
the  men  in  the  plant,  including  medical  care  and  welfare 
work.  This  phase  of  the  management  of  a  machine  shop 
has  been  highly  developed  at  the  LeBlond  plant,  the  prin- 


CHARACTERISTICS  OF  CHROMIUM- 
NICKEL  STEEL 

Chromium-nickel  steels  have  one  outstanding  characteris- 
tic, and  that  is  their  great  resistance  to  any  form  of  physi- 
cal change.  This  is  evident  from  the  melting  and  pouring 
of  the  metal  into  ingots,  through  the  rolling,  forging,  heat- 
treatment,  machining,  and  use.  This  characteristic  is  re- 
sponsible for  the  extremely  high  physical  properties  obtain- 
able with  chromium-nickel  steel  and  is  the  cause  of  a  great 
deal  of  trouble  with  the  handling  and  treatment  of  this 
class  of  steel.  Great  care  is  required  in  refining  the  steel 
in  order  to  secure  clean  metal;  it  requires  extra  pains  with 
teeming,  with  the  handling  of  the  ingots  and  so  on.  It  is 
difficult  to  forge  or  roll,  especially  as  it  will  not  weld  and  is 
likely  to  develop  laps,  seams,  and  cold  shuts.  The  range  of 
rolling  temperature  is  narrow,  and  great  care  must  be  taken 
to  see  that  it  is  not  exceeded  and  that  rolling  is  stopped 
before  the  stock  cools  too  far.     The  same  thing  is  true  of 


Fig.  20.     Assembling:  Department   at  Night,   showing  the  Excellent   Artificial  Light   installed   in   the   Plant 


ciple  that  It  is  good  business  to  take  care  of  the  working 

organization's  health   and   welfare  being   fully   appreciated. 

*     *     * 

STEEL  WHEEL  FOR  AUTOMOBILES 

A  Philadelphia  manufacturer  is  producing  a  steel  wheel 
for  automobiles  that  looks  very  much  the  same  as  a  wooden 
wheel,  according  to  the  Scientific  American.  It  is  of  a  built- 
up  construction,  hut  is  simpler  than  the  usual  forms  because 
there  are  but  few  welds  and  these  are  easy  to  make.  It  is 
believed  that  a  wheel  of  this  nature  can  be  made  as  light 
as  a  wooden  wheel  of  the  same  size  and  be  very  much 
stronger  and  not  subject  to  deterioration  or  damage  as  the 
wheel  of  less  resisting  material  would  be.  Each  of  the 
shanks  or  wedge  ends  of  the  spokes  are  steel  castings,  but 
these  could  be  drop-forgings,  and  it  is  possible  to  make  them 
either  individually  or  to  cast  or  forge  the  whole  set  in  one 
integral  portion.  The  tubular  steel  spokes  are  welded  in 
place,  and  the  nipple  at  the  upper  end  which  secures  the 
felloe  is  afterward  peened  over  so  as  to  hold  the'  rim  ab- 
solutely. The  felloe  is  of  a  rectangular  box  section  and  the 
tire-carrying  rim  is,  of  course,  fitted  outside  this.  As  the 
wheel  looks  exactly  like  a  wooden  one,  the  motorist  of  con- 
servative tastes  cannot  object  to  it  because  it  is  unconven- 
tional in  appearance. 


forging,  which  should  not  be  done  at  a  temperature  of  over 
2000  degrees  F.,  and  care  must  be  exercised  during  the  forg- 
ing operation  to  avoid  causing  any  laps,  seams,  or  cold  shuts. 
It  is  comparatively  difficult  to  machine  chromium-nickel 
steel.  It  cannot  be  cut  at  extremely  high  speeds;  in  order 
to  obtain  rapid  production  the  speed  of  the  tool  must  be 
reduced,  although  the  feed  can  be  somewhat  increased. 
Chromium-vanadium  will  machine  at  a  Brinell  hardness  of 
321  as  freely  as  chromium-nickel  of  the  same  carbon  content 
at  a  Brinell  hardness  of  241.  In  a  milling  or  profiling  opera- 
tion, where  the  cutting  speed  on  chromium-vanadium  is  ap- 
proximately 120  feet  per  minute,  the  speed  must  be  reduced 
to  85  feet  per  minute  on  chromium-nickel.  If  the  speed  is 
maintained  at  a  high  rate,  the  material  glazes  or  burnishes, 
the  tool  skates,  becomes  heated,  and  goes  to  pieces. 
*     *     * 

The  total  merchant  tonnage  of  the  world  prior  to  the  out- 
break of  the  war  was  about  50,000,000  tons,  15,000,000  tons 
of  which  were  destroyed  by  submarines.  The  total  amount 
of  new  shipping  constructed  during  that  period  amounted 
to  about  11,000,000  tons,  leaving  a  shortage  of  4,000,000.  If 
the  present  program  is  carried  out,  the  United  States  will 
have,  in  less  than  two  years,  approximately  2000  ships  av- 
eraging 10,000  tons  displacement. 
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Fig.   1.     Grinding  Wrist-pin  Hole  in  a  Large  Diesel  Engine  Piston 


Fig.  2.     Grinding  12-inch  Hole  in  a  Casting  of  Irregular  Shape 


Cylinder  Grinding  Applied  to  Special  Work 


THE  eccentric  head  or  planetary  type  of  grinding  ma- 
chine, which  is  used  so  extensively  for  grinding  the 
cylinders  of  gas  and  gasoline  engines,  may  be  used  to 
advantage  for  many  other  internal  grinding  operations.  This 
type  of  machine  is  particularly  adapted  for  grinding  holes 
in  parts  which  are  either  too  large  to  be  revolved  or  are  so 
shaped  that  a  rotary  motion  would  be  impracticable.  For 
instance,  if  the  hole  to  be  ground  is  located  considerably  off 
center,  or  if  the  work  is  not  symmetrical  in  shape;  careful 
balancing  is  necessary,  and  frequently  it  is  quite  •  difficult 
to  hold  or  clamp  such  work  when  it  must  be  revolved  rapidly 
for  the  grinding  operation. 

One  example  of  internal  grinding,  for  which  a  cylinder 
grinding  machine  proved  effective,  is  shown  in  Fig'.  1.  This 
illustration  represents  the  grinding  of  the  wrist-pin  hole  in 
a  Diesel  engine  piston.  The  piston  is  18  inches  in  diameter, 
approximately  4%  feet  long,  and  weighs  1800  ppunds.  The 
holes  were  ground  within  a  limit  of  0.0001  inch  and  both 
holes  were,  of  course,  very  accurate  as  to  alignment. 

Fig.  2  represents  the  grinding  of  an  irregular  shaped  cast- 
ing forming  part  of  a  machine  tool.  This  casting  is  easily 
held  on  the  flat  table  of  the  machine,  but  it  would  be  rather 
difficult  to  clamp  to  a  revolving  member,  and  would  also  re- 
quire balancing.  The  hole  which  the  grinder  is  operating 
on  is  12  inches  in  diameter. 

Fig.  3  illustrates  the  grinding  of  a  flat  coil  spring.  This 
spring  is  about  14  inches  in  diameter  by  10  inches  long.  It 
was  necessary  to  remove  from  %  to  %  inch  of  stock,  so  that 


the  grinding  operation  required  two  or  three  hours.  An  ac- 
curate hole  through  the  spring  was  necessary,  the  limit  being 
0.001  inch,  plus  or  minus. 

The  machine  illustrated  in  Fig.  4  is  arranged  for  grinding 
the  wrist-pin  hole  and  crankshaft  hole  in  the  connecting-rods 
used  on  Knight  motors.  The  work  has  been  removed  from 
the  fixture  in  order  to  show  the  arrangement  of  the  parts 
for  holding  and  locating  the  connecting-rod  while  the  grinder 
is  at  work.  One  end  of  the  connecting-rod  is  inserted  over 
a  projecting  boss  or  bushing,  and  the  other  end  is  held 
between  two  knurled  screws.  This  particular  view  shows  a 
special  extension  on  the  grinding-wheel  spindle  which  was 
used  for  grinding  the  wrist-pin  hole.  The  plug  gages  for 
both  the  wrist-pin  and  crank-pin  holes  may  be  seen  stand- 
ing upright  on  the  machine  table. 

The  operation  illustrated  in  Fig.  5  is  an  example  of  work 
that  cannot  be  revolved  on  account  of  its  length.  All  work 
of  this  general  class,  however,  is  readily  ground  on  a  Ma- 
chine of  the  type  referred  to.  This  particular  part  is  the 
radius-rod  of  the  well-know  Walschaerts  locomotive  valve 
gear.  The  wheel-spindle  in  this  case  is  equipped  with  a  small 
extension  for  grinding  the  hole  at  the  end  of  this  radius-rod. 

Another  locomotive  part  is  shown  on  the  grinding  machine 
in  Fig.  6.  This  is  a  heavy  cast-steel  bracket  having  a  bear- 
ing at  one  side  so  that  it  would  be  practically  impossible 
to  grind  the  hole  in  any  other  way.  The  advantage  of  using 
this  type  of  machine  for  such  work  is  apparent  to  anyone 
at  all  familiar  with  shop  practice. 
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Fig.  3.     Internal   Grinding  Operation  on  Flat  Coil  Spring 


Fig.   4.     Grinding  Wrist-pin   and  Crankshaft  Holes   in  Connecting-rods 
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Fig.   5.     Grinding  Small  Hole  in  End  of  Radius-rod   for  Locomotive 
Valve  Gear 

The  operation  shown  in  Fig.  7  is  on  a  locomotive  side  rod. 
The  grinding  operation  is  on  the  hardened  steel  bushings  of 
the  knuckle-joint  pin  hole.  The  operation  illustrated  in  Fig. 
8  is  on  the  equalizing  cylinder  used  in  connection  with  air 
brakes.  Bronze  bushings  are  forced  into  these  cylinders,  and 
as  they  require  accurate  machining,  the  grinder  is  used. 
The  diameter  of  the  hole  is  Sy2  inches,  the  length  iy2  inch, 
and  the  metal  removed  0.003  inch.  These  cylinders  are 
ground' at  the  rate  of  110  pieces  in  ten  hours.  The  work  is 
held  in  place  by  a  special  pneumatically  operated  fixture. 
The  cylinder  grinding  machine  shown  in  the  different  il- 
lustrations is  made  by  the  Heald  Machine  Co.,  Worcester, 
Mass.  F.  D.  J. 

*     *     * 

USE  OF  MOLYBDENUM 

In  this  country  the  use  of  molybdenum  in  tool  steels,  ac- 
cording to  reports  received  by  the  Geological  Survey  from 
various  sources,  has  decreased.  A  small  quantity  is  used  in 
electric  work,  for  supports  for  tungsten  filaments  in  in- 
candescent lamps,  in  Roentgen  ray  apparatus,  and  in  small 
resistance  furnaces;  a  number  of  tons  of  ore  is  consumed 
in  making  ammonium  molybdate  for  use  in  chemical  work; 
and  a  little  is  used  in  some  stellite;  but  outside  of  these 
practically  no  uses  are  known.  Efforts  have  been  made  to 
use  the  blue  oxide  in  dyes,  but  the  process  is  not  known  to 
have  been  adopted  on  a  commercial  scale,  although  stated 
in  certain  papers  as  a  prominent  use.  Statements  that 
molybdenum  is  used  in  smokeless  powder,  gun  steels,  and 
armor  plate  are  constantly  reiterated  and  as  positively  de- 
nied. Abroad  molybdenum  is  apparently  used  in  steel  much 
more  than  in  this  country,  and  French  and  English  steel 
makers  are  now  using  the  metal  to  some  extent  to  replace 
tungsten,  which  they  have  had  difficulty  in  obtaining. 


Fig.   6.     Grinding  Bearing  located   at   One   Side  of  a  Heavy  Cast-steel 
Bracket 

BELT  EFFICIENCY 

Belt  grip  and  belt  tension  are  two  terms  that  are  often 
confused.  A  belt  can  be  made  to  grip  a  pulley  effectually 
by  increasing  its  tension,  but  this  throws  an  undue  strain 
on  the  driving  shafts  and  often  causes  hot  journals.  On  the 
other  hand,  belts  that  are  properly  treated  with  suitable 
dressings  can  be  made  to  grip  the  pulleys  effectually  even 
though  running  slack.  The  importance  of  grip  as  distin- 
guished from  tension  cannot  be  too  fully  appreciated.  Some 
are  of  the  opinion  that  when  a  belt  fails  to  transmit  the 
required  power  it  should  have  its  tension  increased  by  tight- 
ening. The  effective  pulling  power  of  a  belt  is  the  difference 
in  the  tension  on  the  slack  and  tight  side.  It  is  obvious 
that  the  greater  the  grip  of  the  belt  on  the  pulley,  which 
increases  proportionally  with  the  arc  of  contact,  the  greater 
power  it  will  transmit.  It  follows,  therefore,  that  a  belt 
running  slack,  provided  it  grips  the  pulley  effectively,  will 
give  a  better  grip  over  a  greater  arc  of  contact  than  a  tight 
belt,  and  that  meanwhile  the  loss  of  power  due  to  friction 
will  be  reduced.  Some  forms  of  belting  possess  less  elasticity 
or  resiliency  than  others  and  thus  transmit  power  more  by 
sheer  weight  and  tension  than  by  gripping  power.  The  limit 
of  the  decrease  of  the  tension  value  on  the  slack  side  of  a 
belt  is  at  that  point  at  which  the  belt  slips  on  the  pulley, 
the  maximum  pulling  power  being  attained  at  the  moment 
preceding  the  slip.  From  this  it  follows  that  the  value  of  a 
pliable  belt  lies  in  the  fact  that  the  tension  on  its  slack  side 
may  be  decreased  to  a  much  greater  extent  than  is  the  case 
with  a  hard  belt  before  slipping  becomes  evident. 
*     *     * 

It  is  stated  that  the  production  of  gasoline  from  natural 
gas  increased  from  7,000,000  gallons  in  1911  to  104,000,000 
gallons  in  1916. 


Fig.  7. 


Grinding  Hardened  Steal  Bushings  In  KnuckU- joint   Fin   Hole 
of  Connecting-rod 


Fig.   8. 


Grinding  Bronze  Bushings   in  Equalizing  Cylinder  of  Air 
Brake   Equipment 
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Organization  of  a  Carburetor  Plant 

HY    FRED  H.   KOKI  I 
Special   Assistant  to  Factory  Manager,  Wright-Martin  Aircraft  Corporation,   Long  Island  City,   N.  Y. 


THE  first  article  on  this  subject,  published  in  the  May 
number  of  Mac  BXNBBY,  outlined  the  general  scheme  of 
organization  of  a  carburetor  plant,  and  dealt  in  detail 
with  the  functions  and  methods  of  the  employment  depart- 
ment, material  department,  purchasing  department,  quality 
department,  chemical  department,  physical  department,  and 
methods  of  inspecting.-  The  present  article  discusses  the 
work  of  the  mechanical  and  dispatching  departments,  and 
practice  in  the  foundry. 

Mechanical  Department 

When  the  carburetor  has  passed  the  block  and  road  test 
satisfactorily,  it  is  given  to  the  mechanical  department  for 
production  analysis.  This  department  disassembles  it,  as- 
signs numbers  to  each  part,  and  makes  up  a  bill  of  material 
which  specifies  the  units  used,  the  quantity  of  material  re- 
quired, and  the  kind  of  material  which  is  to  be  used.  This 
department  is  composed  of  a  group  of  smaller  machine  divi- 
sions containing  men  who  are  expert  on  automatic  machines, 
lathes,  turret  lathes,  foundry  practice,  and  patternmaking, 
etc. 

The  first  step  taken  is  to  lay  out  the  operation  sheets 
which  specify  the  manner  in  which  the  various  parts  are  to 
be  machined,  and  the  department  in  which  the  machining 
operations  are  to  be  done.  The  laying  out  of  these  operation 
sheets  must  be  gone  into  exhaustively,  for  it  is  very  im- 
portant that  no  operations  be  overlooked,  and  that  the  proper 
sequence  be  followed  at  all  times.  As  these  operation  sheets 
are  finished,  they  are  turned  over  to  the  different  machine 
divisions,  and  the  men  in  these  divisions  analyze  the  parts 
and  determine  the  best  method  to  use  in  machining  them. 
These  machine  divisions  work  in  close  connection  with  the 
tool  design  department  and  coordinate  their  ideas  relative 
to  the  proper  design  of  tools,  jigs,  dies,  and  fixtures  with 
those  which  may  be  advanced  by  the  tool  designing  depart- 
ment. In  this  manner  there  is  a  minimum  number  of  mis- 
takes, and  after  one  of  the  tools  has  been  designed  it  is  as 
nearly  fool-proof  as  it  can  be  made.  While  the  process  of 
laying  out  the  operation  sheets  and  tool  designing  is  taking 
place,  it  is  necessary  to  produce  the  patterns  and  castings 
for  the  different  parts  that  are  to  be  manufactured. 

Pattern  Drawing's 

In  order  to  expedite  production  in  the  pattern  shop  and 
eliminate  the  delays  caused  by  waiting  for  the  pattern  lay- 
outs, finished  machine  drawings  of  the  pieces  that  require 
patterns  are  never  sent  to  the  pattern  shop.  Instead,  the 
draftsman  who  details  the  parts  which  call  for  castings,  first 
makes  an  accurate  line  drawing  showing  the  plan,  elevation 
and  side  views.  These  views,  where  necessary,  are  cross- 
sectioned  and  the  pattern  dimensions  added.  Tracing  cloth 
is  then  placed  over  the  drawing  and  a  pencil  tracing  made 
of  the  three  views.  These  views  on  the  tracing  cloth  enable 
the  draftsman  to  finish  the  drawing  for  the  machine  shop, 
adding  the  necessary  dimensions,  etc.,  while  the  line  draw- 
ing is  shellacked  and  delivered  to  the  pattern  shop  in  place 
of  a  blueprint,  thereby  eliminating  the  necessity  of  a  lay-out. 
This  line  drawing  is  primarily  a  lay-out,  as  it  shows  no  more 
than  the  necessary  pattern  dimensions. 

When  the  carburetor  patterns  are  made,  double  shrinkages 
are  allowed  all  over,  and  then  in  place  of  a  brass  metal  pat- 
tern, white  metal  patterns  are  cast.  When  the  pattern  shop 
receives  these  white  metal  castings,  the  double  shrinkage 


which  had  been  allowed  on  the  original  pattern  will  leave 
enough  surplus  metal  to  overcome  the  shrinkage  of  the  white 
metal,  with  a  sufficient  quantity  for  a  file  finish  in  order  to 
bring  the  pattern  down  to  the  final  size.  By  employing  this 
system  in  obtaining  metal  patterns,  it  eliminates  a  great 
deal  of  labor  and  enables  a  metal  pattern  to  be  obtained 
quickly.  The  metal  patterns  are  then  gated  and  put  on  a 
plate  and  aligned  for  a  molding  machine.  While  these  pat- 
terns are  being  made,  the  tool  department  has  been  working 
on  the  designs  of  the  tools,  gages  and  necessary  fixtures  re- 
quired in  the  factory. 

Bill  of  Material 

A  publication  is  issued  by  the  mechanical  department, 
known  as  "the  bill  of  material"  which  specifies  the  name, 
part  number,  kind  of  metal  or  material  used,  and  tells 
whether  the  part  is  to  be  purchased  in  bulk,  finished,  or 
semi-finished,  or  if  it  is  to  be  made  in  the  factory.  This 
publication  is  issued  to  every  manufacturing  department,  as 
well  as  the  different  service  departments,  and  is  a  complete 
record  of  all  the  parts  which  enter  into  the  manufacture  of 
the  carburetor.  From  time  to  time  changes  are  necessary, 
and  these  are  handled  by  the  change  division  of  the  me- 
chanical department,  whose  duty  it  is  to  see  that  all  old 
records  throughout  the  factory  are  destroyed,  and  the  new 
ones  substituted.  When  the  bill  of  material  has  been  drawn 
up,  the  mechanical  department  uses  it -as  a  basis  in  order 
to  determine  mechanical  processes  of  manufacture  in  con- 
junction with  th$  production  economy  which  must  be  main- 
tained at  all  times. 

Instruction  Cards 

In  order  that  the  process  of  manufacture  may  be  thor- 
oughly understood  by  the  operators  themselves,  as  well  as 
by  the  foremen  and  inspectors,  the  operation  and  lay-out 
division  of  the  mechanical  department  publishes  instructions 
for  each  and  every  operation  that  is  performed.  These  in- 
structions are  printed  on  small  5-  by  8-inch  cards  contained 
in  a  celluloid  folder  with  a  hole  at  the  top,  so  that  it  can  be 
placed  on  a  hook  adjacent  to  'the  machine  upon  which  the 
operation  is  being  performed.  These  instructions  cover  in 
detail  the  method  which  is  to  be  followed;  for  example,  as- 
sume that  a  piece  of  2-inch  bar  stock  is  being  used  on  a 
hand  screw  machine.  There  are  four  operations — forming, 
drilling,  tapping,  and  cutting  off.  The  card  instructs  the 
operator  to  pick  up  the  bar  stock  from  the  floor,  irisert  it 
in  the  machine,  and  adjust  the  clutch  at  the  rear  of  the  ma- 
chine so  that  the  stock  will  be  held  securely  in  the  collet, 
and  explains  how  the  forming  and  other  operations  should 
be  performed. 

Machine  Tool  Loading 

The  method  of  machine  tool  loading  has  been  gone  into 
exhaustively,  so  that  production  shortages  will  be  eliminated 
to  the  greatest  extent.  The  number  of  actual  machine  hours 
available  from  the  different  machines  in  the  factory  Is 
compared  with  the  hours  necessary  to  produce  a  given  num- 
ber of  carburetors,  in  order  to  determine  the  production  pos- 
sible with  the  available  machines.  The  machine  loading 
card  is  5-  by  8-inch  in  size.  At  the  top  of  the  card  is  specified 
the  machine  name,  machine  number,  and  department  number 
in  which  the  machine  is  to  be  used.  Then  starting  from  the 
left-hand  side  of  the  card  are  specified  in  sequence  the  part 
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number;  operation  number;  performance,  which  is  divided 
into  quantity,  hours  and  minutes;  history,  which  is  divided 
into  percentage  allowable  for  rejection  or  repairs  and  the 
time  equal  thereto  in  minutes,  the  total  minutes  consumed, 
the  units  per  motor,  the  standard  quantity  of  the  manufac- 
turing order,  the  equivalent  in  minutes  to  produce  the  stand- 
ard quantity,  the  minutes  allowable  for  contingencies,  and 
the  total  interval  of  tie-up  in  minutes. 

Having  previously  determined  in  what  departments  the 
different  parts  are  to  be  machined,  and  the  length  of  time 
allowable  for  machining  each  part,  the  next  step  is  to  allot 
the  machining  operations  of  the  different  parts  to  the  proper 
machines,  making  due  time  allowances  for  all  contingencies 
and  interferences  which  may  arise.  If  we  assume  that  the 
working  day  is  of  ten  hours'  duration,  this  will  permit  of 
loading  each  machine'  per  day  with  a  certain  number  of  op- 
erations, the  machine  minutes  for  which,  plus  a  factor  of 
safety  foF  rejections,  will  not  exceed  six  hundred — or  ten 
hours  per  machine.  Let  us  assume  that  we  have  a  total 
factory  machine  hour  capacity  of  6000  machine  hours  per 
day  and  that  it  has  been  determined  by  the  time  studies  that 
it  requires  three  hours  machining  time  to  produce  a  car- 
buretor. Adding  30  per  cent  to  this  for  breakdowns,  inter- 
ferences, rejections,  etc.,  we  obtain  a  total  of  about  four 
hours  machining  time  for  each  carburetor.  "We  now  find 
that  the  factory  should  produce  1500  carburetors  per  day,  as 
a  minimum  amount. 

In  order  to  obtain  the  smoothness  of  production  flow  de- 
sired, it  is  necessary  to  determine  the  length  of  time  for  each 
operation  on  each  machine.  Each  part  number  and  the  num- 
ber of  the  operation  being  performed  by  a  certain  machine 
in  a  certain  department,  Is  entered  on  the  machine  loading 
record  card.  The  quantity  of  pieces  made  in  ten  hours  is 
now  entered,  as  well  as  the  minute  machining  time  required, 
and  the  percentage  of  time  allowable  for  rejections  is  added, 
giving  a  total  minute  machining  time  for  these  pieces.  Let 
us  assume  that  an  operation  can  be  performed  at  the  rate 
of  1200  pieces  in  ten  hours,  and  that  400  pieces,  or  a  minute 
machining  time  equivalent  to  200  minutes,  is  allowed  as  a 
factor  of  safety.  The  total  time  necessary  to  allow  for  the 
proper  functioning  of  this  operation  is  800  minutes,  or  0.66 
minute  per  part  per  carburetor.  If  there  are  60  pieces  used 
on  each  carburetor,  an  equivalent  of  15  carburetors  of  this 
particular  part  can  be  adequately  produced  by  one  machine 
in  a  given  day  of  ten  hours.  In  other  words,  production 
time  is  equal  to  approximately  40  minutes  per  carburetor. 
Therefore  it  will  require  about  100  machines  for  this  opera- 
tion to  produce  a  sufficient  number  of  parts  for  a  produc- 
tion of  1500  carburetors  per  day.  In  some  cases  possibly 
four  or  five  operations  can  be  performed  by  a  certain  ma- 
chine during  a  working  day  of  ten  hours. 

This  process  is  continued  for  every  operation  on  the  va- 
rious parts  and  each  operation  applied  to  the  particular  type 
of  machine  called  for  by  the  loading  charts.  This  neces- 
sitates determining  the  number  of  working  minutes  required 
for  the  different  operations  and  comparing  the  total  minutes 
with  the  number  of  machine  working  minutes  per  day  for 
each  machine.  By  utilizing  the  machine  loading  system  as 
outlined,  we  find  that  the  production  obtained  is  very  close 
to  the  production  desired,  and  the  number  of  waste  hours 
and  lost  motion  are  reduced  to  a  minimum. 

Demonstrating:  the  Tools 

When  the  tools  have  been  designed  by  the  mechanical  de- 
partment, these  designs  are  delivered  to  the  tool-room,  where 
the  tools  are  made,  inspected,  and  delivered  to  the  tool- 
cribs  as  specified  by  the  manufacturing  order.  At  the  same 
time  the  superintendent  of  the  floor  and  the  demonstrating 
department  are  notified  that  these  tools  are  completed.  Upon 
receipt  of  this  notification  the  demonstrating  department 
withdraws  these  tools  from  the  tool-cribs,  places  them  on  the 
machine  and  puts  them  through  the  operations  for  which 
they  were  intended,  using  the  proper   productive  material. 


If  the  tool  is  found  imperfect,  or  a  change  is  desired  by  the 
demonstrator,  the  tool  is  returned  directly  to  the  tool-room. 
Upon  completion  of  the  necessary  corrections  or  desired 
changes,  the  tool  is  sent  to  the  inspection  division  for  exam- 
ination and  if  passed  by  them,  is  delivered  to  the  demon- 
strating department.  When  the  tool  functions  to  the  demon- 
strator's satisfaction,  and  performs  the  operation  as  called 
for,  a  written  notification  to  this  effect  is  given  to  the  floor 
superintendent  by  the  demonstrator,  the  tool  being  sent  to 
the  floor  tool-crib  awaiting  withdrawal  for  use. 

Dispatching-  Department 

The  activities  of  the  dispatching  department  cover  the 
compiling  of  schedules  relative  to  production,  applying  the 
machine  loading  records  against  the  actual  production  sched- 
ule obtained,  and  following  up  all  shortages,  changes  in  de- 
sign, and  production  routine.  The  schedule  when  it  is  drawn 
up  is  based  on  the  minimum  amount  of  carburetors  which 
are  desired  to  be  obtained  and  covers  a  certain  period.  When 
this  schedule  has  been  compiled,  it  is  known  as  the  "normal 
schedule,"  and  in  order  to  determine  at  what  time  a  certain 
part  should  start  in  production,  a  key  chart  is  drawn  up 
based  on  the  time  study  trials  and  machine-loading  record. 
This  key  chart  is  compiled  in  the  form  of  hours  against  a 
certain  number  of  carburetors  which  are  to  be  produced  on 
a  given  date,  and  specifies  the  parts  in  operation  which  are 
being  started  at  a  certain  time  so  that  all  may  function 
smoothly  and  reach  the  assembly  department  at  least  five 
days  ahead  of  the  actual  assembling  date. 

The  bulk  of  production  is  handled  by  the  general  floor 
dispatcher,  who  receives  his  instructions  from  the  chief  of 
the  dispatching  department  relative  to  what  parts  are  to  be 
started,  when  they  are  to  be  started,  and  how  long  they  are 
to  be  permitted  to  run  on  the  various  machines.  It  is  his 
duty  to  follow  these  parts  up,  see  that  they  are  put  into 
production  at  the  proper  time,  and  eliminate  as  far  as  pos- 
sible any  material  shortages.  It  is  necessary  for  him  to  keep 
in  close  touch  with  the  inspectors  and  superintendents,  and 
so  coordinate  the  duties  of  both  that  there  will  be  no  delays, 
for  the  machine  loading  record  is  somewhat  complicated, 
and  it  requires  careful  attention  to  see  that  the  parts  are 
not  produced  for  too  long  or  too  short  a  time. 

These  floor  dispatchers  are  assisted  by  the  shop  clerks  in 
the  different  departments,  whose  duty  it  is  to  receive  the 
material  when  it  enters  a  department,  and  see  that  it  is  re- 
corded and  delivered  to  the  proper  machine.  When  the  ma- 
chine operations  have  been  completed,  it  is  the  shop  clerk's 
duty  to  see  that  the  material  is  properly  delivered  to  the 
next  department.  In  order  that  production  may  not  be  de- 
layed, the  superintendent  of  the  dispatching  department 
makes  trips  throughout  the  plant,  and  keeps  in  close  touch 
with  the  floor  dispatchers  and  their  duties  at  all  times,  for 
it  is  the  floor  dispatchers  who  really  handle  the  bulk  of 
production,  and  if  they  do  not  perform  their  work  satis- 
factorily, due  to  the  fact  that  their  duties  are  not  thoroughly 
clear  to  them,  production  will  be  delayed  all  along  the  line. 

Practice  in  the  Foundry 

In  the  foundry,  open-hearth  furnaces  are  used  in  prefer- 
ence to  the  crucible  type,  as  the  metal  can  be  heated  much 
more  quickly,  and  there  is  not  as  great  a  loss  and  expense 
involved  as  when  using  crucibles.  Crucibles  were  used  in 
the  past,  but  were  found  to  be  far  too  expensive  when  the 
high  rate  of  production  had  been  reached.  When  the  open- 
hearth  furnaces  were  placed  in  operation,  a  complete  con- 
veying system  was  installed  which  permits  the  metal  to  be 
carried  in  a  large  container  to  the  different  molds.  By  using 
this  method  it  was  found  that  the  molding  time  was  reduced 
to  less  than  half,  and  it  enabled  the  metal  to  be  poured  at 
the  proper  heat,  which  could  not  be  done  when  crucibles 
were  used. 

Instead  of  using  hand  riddles  for  cleaning  and  grading  the 
sand,  power  oscillating  riddles  are  used,  one  for  each  mold- 
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iiiK  machine.  Thll  facilitates  the  handling  of  the  sand  ami 
gives  a  uniform  grade  at  all  times.  All  patterns,  aro  mounted 
on  plates,  and  these  plates  are  used  with  Tabor  molding  ma- 
chines. This  method  was  lound  to  be  very  efficient  for  ob- 
taining eastings  Quickly  and  accurately. 

When  the  cope  ami  drag  Husks  have  boen  removed,  the 
castings  are  removed  from  the  sand  by  moans  of  a  largo  pair 
Of  pliers.  While  the  casting  is  still  warm  it  is  plunged  into 
a  tank  of  cold  water.  As  this  casting  is  brass,  it  does  not 
affect  it  by  plunging  il  into  this  cold  bath.  This  is  done  to 
remove  the  various  cores,  for  when  the  cold  water  touches 
the  outside  surface  of  the  casting,  it  immediately  turns  the 
dampness  that  is  in  the  core  sand  into  steam,  which  blows 
out  the  sand  core  from  the  casting,  leaving  it  very  clean. 
This  is  a  far  better  method  than  chipping  the  core  out  by 
hand. 

When  the  sand  cores  have  been  removed  from  the  cast- 
ings, the  latter  are  put  into  a  large  tumbling  barrel  which 
contains  small  metal  blocks  and  small  tumbling  jacks.  The 
castings  are  left  in  the  tumbling  barrel  for  approximately 
fifteen  minutes,  and  they  are  then  taken  out  and  put  Into 
the  standard  wooden  containers  which  are  used  to  transfer 
them  from  one  machining  operation  to  another.  When  the 
castings  are  taken  from  the  tumbling  barrel,  the  sand  has 
been  entirely  removed  and  the  outside  of  the  casting  is  com- 
paratively smooth,  as  all  rough  spots  have,  of  course,  been 
eliminated  by  the  tumbling  process. 

The  castings  are  next  rough-ground,  all  the  high  spots 
and  rough  places  being  ground  off.  They  are  then  taken  to 
the  filing  bench,  where  the  rough  spots  that  could  not  be 
reached  by  a  grinding  wheel  are  filed.  The  castings  are  now 
free  from  all  high  spots,  bumps,  and  fins.  This  process  of 
cleaning  greatly  assists  in  manufacturing,  as  the  casting 
after  being  cleaned,  will  fit  the  jigs  and  fixtures  more  easily. 
The  castings  now  enter  the  factory  and  are  sent  through 
the  different  machining  operations  which  have  been  laid  out 
for  them. 

*     *     * 

DIFFERENTIAL  GEAR  PROBLEM  • 

BY  W.   WHEATLEY 

The  accompanying  illustration  shows  an  arrangement  of 
gears  which  was  especially  devised  in  order  that  the  speed 
of  shaft  B,  which  is  driven  from  shaft  A  through  the  dif- 
ferential, might  be  reduced  to  suit  the  requirements  without 
too  much  complication.  The  bevel  gear  part  of  the  differen- 
tial has  a  ratio  of  1  to  4220,  and  it  was  thought  that  if  this 
ratio  could  be  divided  by  100,000  the  result  would  be  satis- 
factory, so  with  this  in  mind  the  gears  were  computed.  A 
general  explanation  of  the  mechanism  will  first  be  given. 
A  is  the  driving  shaft,  which  carries  spur  gear  G  and  the 
eccentric  X  keyed  to  it.  Shaft  A  revolves  in  the  hubs  of 
gears  G  and  H,  the  latter  gear  revolving  in  the  hub  of  the 
stationary  bevel  gear  R.  The  yoke  O  is  keyed  to  an  exten- 
sion of  the  hub  of  gear  H  and  revolves  with  it.  The  bevel 
gear  combination  is  similar  to  a  form  of  differential  which 
originated  with  Professor  MacCord  (at  one  time  chief  drafts- 
man for  Captain  John  Ericsson),  and  first  described  about 
1878. 

By  referring  to  the  illustration,  it  will  be  apparent  that 
during  the  period  of  time  in  which  yoke  O  is  making  one 
complete  revolution,  the  gears  E  and  L  will  make  201  -f-  20, 
or  10 1/20  revolutions.  Now,  since  gear  L  has  21  teeth, 
21  X  10  1/20,  or  211 1/20  equals  the  number  of  teeth  that 
would  be  required  for  gear  P,  if  it  were  to  remain  stationary. 
But  having  only  211  teeth,  gear  P  must  move  1/20  of  a  tooth 
for  each  complete  revolution  of  the  yoke  O,  which  means 
that  O  must  make  211  times  20,  or  4220  revolutions  to  1  of 
gear  P. 

In  order  to  obtain  the  desired  reduction  of  1  to  422,000,000 
between  shafts  A  and  B,  an  arrangement  was  devised  which 
1  1 

would  multiply  the  ratio by .    Gears  G,  I,  J  and 

4220         100,000 


//,  compose  an  eplcyclic  or  planetary  train  of  gearing  which 
is  well  known,  and  which  has  a  ratio  of  10  to  1;  while  the 
train  O,  J),  B,  and  G  serves  to  retard  the  motion  of  H,  and 
has  a  ratio  of  100,000  to  9999.  Assume  that  G  is  stationary 
and  that  G  is  inoperative;  then,  if  shaft  A  is  revolved  once, 
H   will   also  be  turned   in   the  same  direction,   and   gear  I, 

72 
acting  in  the  internal  gear  G,  reduces  this  movement  —  of 

80 
a  turn,  so  that  after  the  shaft  A  has  revolved  once,  gear  H 
has  advanced  but  1/10  of  a  revolution.  Now,  if  the  move- 
ment of  shaft  A  and  of  the  eccentric  X  be  disregarded,  and 
if  the  gear  C  be  revolved  one  turn  in  the  same  direction 
that  A  was  turned  in,  the  gears  D,  E,  and  G  will  cause  gear 
101  X  11  X  72  9999 

H  to  turn  ,  or  revolution,   in   the 

100  X  100  X  80  100,000 

opposite  direction. 

Therefore  the  combined  effect  of  these  actions  will  cause 
H  to  move  in  the  same  direction  as  A,  an  amount  represented 
by  the  difference  between  these  ratios;  that  is,  gear  H  will 
1  9999  1 

move =  revolution,   for  each  com- 

10  100,000  100,000 

plete  turn  of  shaft  A.    It  is  now  apparent  that  the  ratio  of 

1 

movement  between  B  and  A  is of  the  ratio  of  gear 

100,000 

11  1 


P  to  the  yoke  O,  or 


X 


100,000  4220  422,000,000 

The  amount  of  reduction  that  is  thus  produced  may  better 
be  understood  when  it  is  remembered  that  if  shaft  A  makes 


Gear  Differential  for  obtaining  Gear  Reduction 

100  revolutions  per  minute  it  will  require  more  than  eight 
years  to  obtain  one  turn  of  shaft  B.  While  this  differential 
may  not  be  of  much  practical  use,  it  is  an  excellent  example 
in  gear  reduction,  which  should  prove  of  interest  to  those 
who   are    interested    in   gearing   and   the   solution    of   gear 

problems. 

*     *     * 

SHEARING  STRENGTH  OF  CONCRETE  BEAMS 
The  Emergency  Fleet  Corporation,  faced  with  the  problem 
of  constructing  ships  of  concrete,  found  it  necessary  to  make 
tests  of  concrete  beams  in  order  to  determine  the  proper 
design  of  construction  for  these  vessels.  As  a  result  of  the 
tests  made,  it  was  found  that,  in  the  case  of  deep  beams  the 
standards  heretofore  accepted  had  been  too  low  and  that 
much  larger  shearing  stresses  could  be  used  with  safety. 
The  studies  so  far  made  will  have  an  important  bearing 
upon  the  use  of  concrete  in  other  structures,  such  as  build- 
ings and  bridges.  In  some  cases,  concrete  has  not  been  used 
because  of  limitations  in  shearing  strength  imposed  by  the 
standards  that  have  prevailed  up  to  the  present  time,  but 
with  the  revised  standards  there  will  be  an  opportunity  for 
a  wider  use  of  concrete. 
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Fig.   1.     The  Cyanide  and   "Lyco"   Baths 


Fig.    2.     Air  Drying   and   Heating   Apparatus 


Rustproofing  Cast-iron  Parts 


A  METHOD  of  rustproofing  cast-iron  parts  has  been  de- 
veloped by  Hans  Renold,  Ltd.,  Manchester,  England. 
While  the  following  description  relates  to  the  process 
as  used  for  rustproofing  fuse  bodies,  it  can  also  be  applied 
to  the  rustproofing  of  cast-iron  articles  other  than  munitions 
of  war.  The  process  is  based  on  the  fact  that  a  film  of 
magnetic  or  black  oxide  of  iron,  Fe304,  is  formed  on  the  sur- 
face of  iron  castings  when  heated  to  a  temperature  of  700 
degrees  C.  or  over  in  an  oxidizing  atmosphere.  This  film 
affords  considerable  protection  against  rusting,  but  will,  in 
the  course  of  time,  on  exposure  to  the  atmosphere,  become 
converted  to  brown  oxide  of  iron,  Fe203,  hydrated,  that  is, 
iron  rust.  In  order  to  prevent  this  atmospheric  action,  the 
articles  are  dipped  while  at  700  degrees  C.  in  cottonseed  oil. 
The  heat  causes  the  oil  to  form  a  varnish  or  protective  coat- 
ing which  thoroughly  impregnates  the  oxidized  surface.  The 
details  of  the  process  were  worked  out  by  the  firm  of  Hans 
Renold,  Ltd.,  to  treat  a  weekly  production  of  40,000  fuse 
bodies,  the  operation  of  the  plant  requiring  one  man  and 
eight  girls  per  shift. 

Cleaning: 

It  is  essential  that  the  articles  be  absolutely  clean  before 
heating.  They  are  first  suspended  in  a  bath  of  hot  "Lyco" 
(Fig.  1),  the  strength  being  11  ounces  per  gallon.  The  bath 
contains  40  gallons,  and  is  renewed  every  two  months.  The 
fuse  bodies  are  placed  on  hooks  and  suspended  in  this  bath 
for  about  three  minutes  to  remove  all  traces  of  grease  and 
oil.  They  are  then  washed  in  cold  running  water  for  a  few 
seconds  and  transferred  to  an  electrolytic  bath,  which  con- 
sists of  cyanide  of  potassium  (98  per  cent  pure)  in  the  pro- 
portion of  4  ounces  per  gallon  of  water.  If  less  pure,  a 
greater  proportion   is  required,   that  is,   at   80   per  cent,   5 


ounces  to  the  gallon.  A  purity  of  less  than  80  per  cent  is 
not  recommended.  This  bath  contains  35  gallons,  and  is 
made  up  every  two  or  three  days.  The  fuse  bodies  are  sus- 
pended by  steel  hooks  from  cathode  brass  bars  which  stretch 
across  the  tank.  The  bodies,  therefore,  form  the  cathodes, 
and  iron  plates  suspended  in  the  bath  form  the  anodes. 

The  bodies  remain  there  five  minutes,  and  when  a  current 
of  electricity  of  25  amperes  at  8  to  10  volts  is  passed  through 
the  bath,  a  chemical  action  takes  place  at  the  surface  of  the 
articles,  the  result  being  that  all  foreign  matter  is  removed. 
The  bodies  are  then  placed  in  cold  running  water  for  wash- 
ing off  the  cyanide,  after  which  they  pass  to  a  hot  water 
tank,  where  they  remain  three  or  four  minutes  in  order  to 
become  thoroughly  warm,  to  facilitate  drying. 

Drying- 
After  being  washed,  the  articles  are  taken  to  a  heated  saw- 
dust bin  and  dried;  the  sawdust  is  then  blown  off  and  the 
drying  completed  by  hot  air.  The  blast  is  supplied  by  a 
compressor,  the  compressed  air  being  dried  and  heated  by 
the  apparatus  shown  in  Fig.  2.  The  cold,  damp  air  enters 
at  the  top  of  the  first  chamber  (shown  at  the  right)  and  the 
moisture  from  it  collects  at  the  bottom.  The  air  passes 
through  a  central  pipe  and  out  at  the  top,  and  is  led  to  the 
bottom  of  the  second  chamber.  There  is  a  perforated  cyl- 
inder containing  calcium  chloride  in  this  chamber,  through 
which  the  air  must  pass  and  where  practically  all  the  re- 
maining moisture  is  absorbed.  The  air  is  then  filtered  by 
passing  through  a  third  chamber  containing  cotton-wool. 
The  second  and  third  chambers  need  replenishing  about  once 
a  month.  From  the  top  of  the  third  chamber  the  air  is  led 
to  the  heating  apparatus.  This  consists  of  a  sheet  iron  box, 
triangular  in  section.    The  air  pipe  extends  inside  along  the 


Fig.   3.     Reverberatory   Gas   Furnace 


Fig.  4.     Ram  for  loading  the  Furnaces 
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top,  and  |  pipe  with  a  series  of  bunsen  burners  la  Bltuuted 

underneath  about  i;  Inchei  below  the  air  pipo:  Thoso  burnerH 
heat  i  iu>  air  to  the  required  temperature,  and  it  then  passes 
to  the  blowing  laps  or  UOUlea.  After  drying,  the  bodies  are 
plated   in  trays  and   transferred   to  the  inlet  end  of  the  fur- 

naiv. 

Heating 

The  bodies  are  placed  in  a  Richmond  reverberatory  fur- 
nace, 9  feet  long,  10%  inches  wide,  and  12  inches  high,  as 
illustrated  in  Fig.  3.  The  furnace  will  accommodate  about 
120  bodies  at  one  time,  and  400  bodies  per  hour  can  be 
treated  quite  satisfactorily.  A  ram,  as  shown  in  Fig.  4,  ac- 
tuated by  a  handwheel  and  rack,  pushes  the  plates  carrying 
the  fuse  bodies  into  the  furnace. 

A  small  hood  is  built  over  the  inlet  to  facilitate  the  load- 
ing of  the  plates.  A  brick  hood  is  also  built  over  the  exit 
so  as  to  conserve  the  heat  of  the  plates  and  prevent  the 
bodies  from  being  chilled.  The  plates  for  carrying  the  bodies 
have  sets  of  lugs  cast  on  the  upper  surface,  on  which  the 
bodies  rest.  There  are  three  lugs  for  each  body,  and  they 
are  cast  to  a  knife-edge  in  order  that  the  body  may  not  be 
marked,  which  was  found  to  be  the  case  when  it  was  placed 
on  a  flat  surface.   The 


Fig.    5.     Oil   Tank  in  which  Bodies  are 


bodies  are  placed  nose 
downward  on  these 
lugs,  each  plate  car- 
rying twelve  bodies. 

The  heat  is  so  ar- 
ranged that  the  tem- 
perature of  the  bodies 
gradually  rises  until, 
by  the  time  they  reach 
the  middle  of  the  fur- 
nace (about  ten  min- 
utes), they  are  heated 
to  about  700  degrees 
C,  and  this  heat  is 
maintained  until  they 
pass  out  of  the  fur- 
nace, the  whole  heat- 
ing taking  twenty 
minutes.  The  nature 
of  the  flame  must  be 
such  that  the  atmos- 
phere of  the  furnace 
is  an  oxidizing  one,  so  as  to  form  the  magnetic  oxide  of  iron, 
Fe304,  on  the  fuse  bodies,  at  a  temperature  of  700  degrees  C, 
This  means  admitting  as  much  air  and  as  little  gas  as  pos- 
sible, consistent  with  the  maintenance  of  the  temperature. 
If  the  color  produced  after  quenching  is  gray,  the  propor- 
tion of  gas  to  air  is  too  great,  and  the  burners  must  be 
readjusted. 

Adjustment  of  temperature  may  be  made  by  admitting 
more  or  less  gas,  but  it  takes  about  an  hour  before  the  fur- 
nace responds  to  this  adjustment.  Control,  however,  may 
be  exercised  by  passings  the  bodies  through  the  furnace  more 
or  less  quickly.  Care  must  be  taken  to  shut  down  the  gas 
when  the  last  bodies  of  the  lot  are  coming  through;  other- 
wise, due  to  the  less  amount  of  cold  material  entering  the 
furnace,  the  temperature  will  rise,  even  to  such  an  extent 
as  to  cause  blistering  of  the  bodies,  which  occurs  at  900  de- 
grees C.  It  is  advisable  to  run  the  furnace  fully  charged 
for  as  long  a  period  as  possible.  The  deformation  of  the 
fuse  bodies  due  to  the  temperature  attained  (700  degrees  C.) 
is  quite  negligible. 

Quenching: 

The  quenching  tank  is  placed  at  the  end  of  the  furnace. 
This  tank,  which  is  shown  in  Fig.  5,  is  10  feet  long,  by  2 
feet  wide,  by  4  feet  6  inches  deep,  and  is  let  into  the  floor 
so  as  to  bring  the  level  of  the  tank  2  feet  from  the  ground 
level.  The  top  of  the  tank  is  therefore  5  inches  below  the 
level  of  the  furnace  floor,  and  a  sloping  iron  plate  connects 


tho   rurnaca   floor   with    the    tank.     TIiIh   tank    Is   filled   with 

cottonieed  oil  to  within  w  Inchei  of  the  top.  if  the  body 
OOmei  to  rest  quickly  after  being  placed  In  the  bath,  it  1h 
marked  by  any  surface  it  rests  upon;  therefore  tho  bodies 
must  not  bo  dropped  directly,  and  must  be  cooled  to  such  a 
degree  that  the  oil  coating  is  formed  evenly  over  the  whole 
surface  before  they  come  into  contact  with  the  conveyor, 
which  carries  them  out  of  the  oil  tank. 

For  this  reason  they  are  immersed  for  seven  or  eight 
seconds  in  the  main  body  of  the  tank  and  then  transferred 
to  a  hopper  fitted  with  baffle  plates,  which  is  situated  in  the 
same  tank.  They  fall  from  side  to  side  until  they  reach  the 
conveyor  at  the  bottom  of  the  tank,  into  which  they  fall 
comparatively  lightly,  and,  owing  to  the  time  taken  in  fall- 
ing, they  are  cooled  sufficiently  so  as  not  to  take  the  impres- 
sion of  the  surface  they  fall  upon.  The  baffle  plates  in  the 
hopper  have  rounded  sides  and  are  covered  with  wood  or 
linoleum  so  as  to  avoid  marking  the  fuse  bodies. 
*  The  hopper  is  situated  at  the  furnace  end  of  the  tank. 
The  red-hot  castings  are  lifted  from  the  plate  by  means  of 
a  fork.  If  the  bodies  are  thoroughly  submerged,  no  blazing 
will  result.  The  temperature  of  the  oil  should  be  such  that 
the  castings  may  be  easily  handled  when  the  conveyor  car- 
ries them  above  the 
level  of  the  oil.  The 
conveyor,  also  shown 
in  Fig.  5,  consists  of  a 
series  of  horizontal 
buckets  of  a  length  to 
suit  the  width  of  the 
tank.  These  buckets 
are  mounted  on  chains 
which  are  driven  at  a 
speed  of  18  inches  per 
minute  by  a  motor 
through  a  reduction 
gear.  The  conveyor  i3 
situated  in  the  oil 
tank  at  an  angle,  the 
lower  end  being  sub- 
merged at  the  end 
near  the  furnace,  and 
the  upper  end  project- 
ing above  the  tank  at 
the  farther  end. 

dipped  to  produce  Rustproof  Coating  The  hQt  qU  Jg  drawn 

from  the  top  of  the  tank  by  a  circulating  pipe  placed  horizon- 
tally inside  the  tank  immediately  below  the  surface  of  the 
oil.  It  is  pumped  to  the  cooler  by  a  small  reciprocating 
pump,  and  the  cooled  oil  runs  by  gravity  back  into  the  bot- 
tom of  the  tank.  The  temperature  of  the  oil  in  the  tank 
should  never  exceed  100  degrees  C,  as  otherwise  blazing  may 
occur.  An  oil  cooler,  of  the  rotary  drum  type,  is  used  for 
cooling.  The  rotary  drum  carrying  four  series  of  concentric 
plates  revolves  at  11  revolutions  per  minute,  and  dips  into 
the  oil,  which  adheres  to  the  plates.  Cold  air  >is  drawn 
through  the  cooler  and  comes  in  contact  with  the  film  of  oil 
on  the  plates,  thereby  cooling  the  oil. 

Drying; 

The  bodies  are  picked  off  the  conveyor  and  transferred  to 
the  drying  bins,  where  they  are  dried  in  sawdust.  A  good 
deal  of  sawdust  is  necessary  for  complete  drying,  and,  as 
fine  sawdust  is  difficult  to  obtain,  coarse  sawdust  is  first 
used  for  absorbing  the  greater  portion  of  the  oil.  The  body 
is  then  blown  clean  by  the  hot  air  blast  and  the  small 
threads  are  dried  out  with  fine  sawdust.  A  final  blowing  is 
given,  and  the  fuses  are  then  ready  for  inspection. 

Some  of  the  Difficulties  that  were  Experienced 

Some  of  the  fuses  had  a  slight  copper  deposit  on  the  sur- 
face after  hfeat-treatment.  On  investigation,  this  proved  to 
have  been  deposited  from  oils  and  cutting  compounds  dur- 
ing the  heating  of  the   fuse  bodies.     These   oils  had   been 
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used  in  the  machining  of  brass  parts,  and  it  was  found  that 
a  chemical  action  bad  taken  place  between  the  free  acids  of 
the  oils  and  the  copper  of  the  brass  fuses,  etc.  The  copper- 
ing is  entirely  prevented  by  the  use  of  the  cyanide  cleaning 

bath.  If  copper  should  appear,  it  can  be  removed  by  Im- 
mersing the  body  in  diluted  nitric  acid,  after  which  the 
bodies  must  again  pass  through  the  furnace 

insufficient  oxidation  results  in  the  finished  bodies  having 
a  gray  appearance.  This  is  due  to  the  atmosphere  in  the 
furnace  containing  too  much  Kas,  and  is  overcome,  as  pre- 
viously mentioned,  by  admitting  as  little  gas  and  as  much 
air  as  possible  consistent  with  the  maintenance  of  the  tem- 
perature. 

Blistering,  when  it  occurs,  is  due  to  overheating,  and,  as 
stated  previously,  occurs  at  900  degrees  C.  or  thereabouts. 
Finding  the  correct  size  for  gas  nozzles  remedies  this  trouble. 

Oil-sweating  is  due  to  all  the  oil  not  being  absorbed.  The 
final  drying  in  fine  sawdust  and  a  thorough  blowing  with 
hot  dry  air  overcomes  this  difficulty. 


RELATIVE  HARDNESS  OF  SOFT  IRON 
AND  COPPER1 

The  following  record  of  experiments  performed  at  the 
Research  Laboratory  of  the  General  Electric  Co.  is  of  com- 
mercial value  in  that  it  shows  that  by  the  use  of  an  electric 
furnace  ingot  iron  can  be  annealed  to  such  a  degree  of  soft- 
ness that  it  may  be  substituted  for  copper  in  many  cases 
where  copper  is  now  employed.  The  experiments  were  un- 
dertaken to  determine  how  soft  the  purest  grade  of  commer- 
cial iron  produced  in  this  country  can  be  made  after  proper 
annealing  and  how  its  hardness  compares  with  that  of  cop- 
per. The  material  tested  was  American  ingot  iron  obtained 
from  two  different  manufacturers  in  bar  form,  5/32  inch  in 
thickness.  Ordinary  cold-rolled  copper  of  two  thicknesses, 
%  and  %  inch,  was  used  in  the  comparative  tests.  The 
analysis  of  the  two  makes  of  ingot  iron  was  as  follows: 


Constituents 

No.  1 

No.  2 

Constituents 

No.  1 

No.  2 

Pe 

99.915 

99.908 

Si 

trace 

none 

C 

0.05 

0.06 

S 

0.010 

0.010 

Mn 

0.02 

0.02 

P 

0.005 

0.002 

The  hardness  tests  were  made  by  the  standard  Brinell 
method,  the  load  applied  in  all  cases  being  500  kilograms 
and  the  diameter  of  the  ball,  10  millimeters.     Two  different 


TABLE  1. 


RESULTS  OF  BRINELL  HARDNESS  TESTS  ON 
IRON  SPECIMENS 


Iron 

Brinell 
Hardness 

No.  1 

No.  2 

1.  Unannealed  as  received   in  sheet  bars 

2.  Factory-annealed 

3.  Factory-annealed  sample  reannealed  in 

5.  Vacuum-annealed 

6.  Annealed  in  closed  copper  tube 

7.  Cold-rolled    to    two-thirds    of    original 

thickness  after  a  hydrogen  annealing 

8.  Cold-rolled  as  received  to  two-thirds  of 

97.6 
79.4 

57.8 
62.2 
62.2 
66.6 

95.7 

110.5 

95.2 
80.0 

63.0 
61.0 
65.8 
66.0 

95.7 

112.5 

Machinery 

impressions  were  made  upon  each  sample  for  checking  pur- 
poses. The  iron  was  subjected  to  eight  different  treatments 
as  follows: 

1.  A  sample  of  the  iron  as  received  unannealed  in  sheet 
bar  was  first  tested. 

2.  A  commercial  factory  annealing  was  given  to  another 
sample  wherein  the  temperature  was  held  at  765  to  775 
degrees  C.  for  about  eight  hours  in  a  closed  annealing  pot. 

3.  The   factory-annealed   sample,   after  being  tested,   was 


reannealed   In  hydrogen  at  900  to  950  degrees  C.  for  three 
hours. 

4.  Another  set  of  samples  was  annealed  in  hydrogen  at 
900  to  960  degrees  C.  for  three  houn  without  a  previous 
factory  annealing. 

5.  A  sample  of  the  iron  was  subjected  i«,  vacuum  treat 
ment  and  annealed  at  1000  degrees  C.   for  about  two  hours. 

6.  Samples  were  enclosed   in  a   copper  tube  closed  at   • 
end    with    a   copper    plug,   so   as    to    make    it.    nearly   air-tight. 


TABLE  2. 


RESULTS  OF  BRINELL  HARDNESS  TESTS  ON 
COPPER  SPECIMENS 


Copper 

BrtBefl 
BardneM 

No.  l 

(To.  2 

2.  Unannealed  copper  hammered  to  two- 
thirds  of  original  thickness 

82.2 

87.4 
40.6 

89.4 

79.2 

96.8 
40.2 

92.6 

Murium  ry 

4.  Commercial  annealed  copper  rolled  to 
two-thirds  of  original   thickness.... 

'Abstract  of  an  article  by  F.  C.  Kelley  In  the  "General  Electric  Review. 


This  tube  was  placed  in  a  closed  electric  tube  furnace  and 
annealed  at  950  degrees  C.  for  three  and  a  half  hours. 

7.  A  hydrogen-annealed  sample  from  the  fourth  method 
of  treatment  was  rolled  from  0.312  to  0.208  inch,  or  reduced 
to  two-thirds  of  its  original  thickness. 

8.  A  piece  of  the  original  sheet  bar  as  received  was  given 
the  same  treatment  as  the  samples  in  the  seventh  method. 

The  third  and  fourth  methods  of  treatment,  called  Ruder's 
anneal,  produced  the  best  results.  This  was  carried  out  in  a 
resistance  furnace  consisting  of  a  porcelain  tube  wound  with 
platinum  ribbon.  The  tube  was  enclosed  in  a  steel  casing 
containing  an  aluminum  oxide  insulation.  The  hydrogen 
was  dried  and  highly  purified.  The  fifth  method  of  treatment 
was  accomplished  in  the  Arsem  vacuum  furnace,  and  gave 
the  next  best  results.  This  furnace  consists  of  a  water-  and 
air-tight  casing  containing  a  graphite  grid  or  helix  held  in 
water-cooled  copper  terminals  and  enclosed  by  a  graphite 
screen. 

Both  the  hydrogen  and  vacuum  methods  are  said  to  im- 
prove considerably  the  magnetic  properties  of  commercially 
pure  iron  and  alloys.  They  not  only  anneal  the  iron  but 
also  largely  reduce  its  impurities,  such  as  oxygen,  carbon, 
sulphur  and  phosphorus.  The  results  of  the  two  Brinell 
hardness  tests  on  the  treated  specimens  are  given  in  Table  1. 

It  is  of  interest  to  note  that  the  hydrogen-  and  vacuum- 
annealed  iron  may  be  whittled  with  a  jack-knife  as  easily 
as  commercial  copper. 

Treatment  and  Hardness  Tests  of  Copper 

Different  treatments  were  tried  on  the  copper  as  follows: 

1.  Commercial  copper  bar  as  received  was  tested  without 
any  treatment. 

2.  Commercial  copper  bar  %  inch  thick  was  hammered 
cold  to  two-thirds  of  its  original  thickness. 

3.  A  piece  of  copper  bar  •"•,  inch  thick  was  annealed  in 
a  commercial  gas  furnace  to  about  600  degrees  C.  so  that  it 
was  dead  soft. 

4.  A  piece  of  the  same  bar  after  receiving  a  commercial 
annealing  was  rolled  to  two-thirds  of  its  original  thickness. 

The  Brinell  hardness  values  in  Table  2  show  the  results 
of  the  foregoing  treatments. 


The  extent  of  the  rise  in  prices  of  iron  products  in  Ger 
many  during  the  period  of  the  war  is  Indicated  by  com- 
parative prices  given  in  a  recent  number  of  Engineering  for 
girders  and  bar  iron.  The  price  of  irirders  in  August.  1914, 
was  $27  per  ton.  and  in  March,  1919.  $106  per  ion;  the  price 
of  bar  iron  in  August.  1914,  was  $23  per  ton,  and  in  March, 
1919,  $109  per  ton. 
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IMPORTANCE  OF  SUPPLYING  REPAIR 
PARTS  PROMPTLY 

The  machine  tool  builder  is  likely  to  consider  the  supply- 
ing of  repair  parts  as  a  necessary  trouble,  incidental  to 
his  business.  But  the  supplying  of  repair  parts  is  really  a 
very  important  part  of  the  business,  and  one  which,  if  prop- 
erly attended  to,  in  no  small  measure  increases  the  hold  of 
the  manufacturer  upon  his  customers.  When  a  new  machine 
has  been  ordered  there  is  seldom  any  criticism  of  the  maker 
should  the  delivery  happen  to  be  a  week  or  so  behind  the 
time  set;  but  when  a  machine  has  been  installed  for  some 
time  and  is  regularly  in  use,  it  is  a  matter  of  considerable 
importance  to  keep  it  running,  and  if,  for  any  reason  repair 
parts  are  needed,  there  would  be  just  criticism  of  the  ma- 
chine builder  if  they  did  not  arrive  within  a  week  of  the 
date  promised.  The  prompt  supply  and  the  keeping  of  prom- 
ises for  the  delivery  of  repair  parts  is  therefore  important, 
because  the  customer  may  be  seriously  inconvenienced  by 
interruption  in  the  operation  of  a  machine  already  installed. 

The  manufacturer  who  has  acquired  a  reputation  for  care- 
ful attention  to  this  end  of  his  business,  so  that  machines 
of  his  manufacture  need  not  long  remain  idle  when  tem- 
porary breakdowns  occur,  has  a  strong  selling  argument, 
because  in  many  classes  of  machines  that  is  an  important 
point  for  consideration,  next  to  design  and  workmanship. 
Nothing  is  more  aggravating  to  the  manager  of  a  manufac- 
turing plant  than  to  have  expensive  machines  standing  idle 
for  long  periods  because  of  breakdowns. 
*     *     * 

INTERCHANGEABLE    MANUFACTURING 
WILL  DEVELOP  FOREIGN  TRADE 

Although  confusion  and  uncertainty  now  exist  in  all  Eu- 
ropean industries,  with  the  peace  treaty  signed  trade  should 
again  begin  to  flow  through  the  reopened  channels  of  com- 
merce. European  competition  in  machinery  and  tools  will 
be  strenuous,  and  the  product  of  American  manufacturers 
must  be  not  only  of  the  highest  quality,  but  sold  at  prices 
to  compete  successfully  with  European  products,  even  while 
we  pay  higher  wages  than  foreign  manufacturers. 

In  a  series  of  articles  on  interchangeable  manufacturing, 
beginning  in  the  July  number  of  Machinery,  it  will  be  shown 
that  higher  labor  cost  does  not  mean  higher  production  cost, 
provided  the  production  methods  are  so  systematized  that 
every  unit  of  effort  is  coordinated  toward  the  economical 
completion  of  the  finished  product. 

Notwithstanding  higher  wages  here,  American  manufac- 
turers can  compete  successfully  with  the  European  markets 
by  adopting  completely  worked-out  methods  for  interchange- 
able manufacturing.  The  application  of  principles  that  have 
been  gradually  developed  over  a  period  of  years  enables  them 
to  produce  in  quantities,  at  low  cost,  without  necessarily 
employing  highly  skilled  labor,  except  for  certain  operations. 
In  the  past,  many  products  have  been  manufactured  on  the 
interchangeable  basis,  but  it  is  quite  certain  that  the  next 


few  years  will  see  developments  along  these  lines  greatly 
surpassing  any  that  have  taken  place  in  several  decades 
previous  to  the  war. 

The  advantages  to  be  gained  through  interchangeable 
manufacturing  are  too  well  known  in  the  mechanical  field 
to  need  repetition  here,  but  the  methods  that  must  be  fol- 
lowed in  order  to  manufacture  on  a  strictly  interchangeable 
basis  are  not  so  well  known;  in  fact,  many  of  these  methods 
have  become  thoroughly  appreciated  only  through  the  re- 
quirements for  both  rapid  and  accurate  methods  of  produc- 
tion that  were,  by  necessity,  adopted  during  the  war.  Many 
of  the  problems  that  seem  quite  simple,  when  only  a  few 
parts  are  to  be  made  of  the  same  kind  and  size,  become  quite 
formidable  and  require  extensive  experience  and  knowledge 
in  their  solution,  when  thousands  of  parts  are  to  be  manu- 
factured on  an  interchangeable  basis.  Some  of  the  most 
widely  known  firms  in  this  country  have  successfully  solved 
the  problems  met  with  in  this  work,  and  it  will  be  the  pur- 
pose of  the  series  of  articles  beginning  in  the  July  number 
of  Machinery  to  record  some  of  the  important  phases  of 
interchangeable  manufacturing.  The  more  widely  these 
principles  are  understood,  the  more  cheaply  will  American 
manufacturers  be  able  to  produce,  and  the  more  effectively 
to  meet  foreign  competition  both  at  home  and  abroad. 
•    *     * 

THE  HUMAN  FACTOR  IN  PRODUCTION 

Manufacturers  are  beginning  to  see  that  too  much  atten- 
tion has  been  paid  in  recent  years  to  systems,  and  too  little 
to  the  problems  of  handling  labor  so  as  to  promote  satis- 
factory relations  between  employer  and  employe.  During 
the  war  period,  there  was  no  time  to  spare  for  the  working 
out  of  problems  of  this  kind,  but  now  that  peace  has  come 
and  the  industrial  pace  has  slackened,  considerable  atten- 
tion is  being  paid  to  the  human  factor  as  a  link  in  the  in- 
dustrial chain  of  production. 

The  man  who  works  with  his  hands  is  coming  more  and 
more  into  his  own;  and  it  is  recognized  that  no  matter  what 
the  system  and  the  facilities  for  manufacturing,  if  the  man 
behind  the  machine  cannot  work  with  a  contented  mind  and 
under  conditions  that  assure  his  physical  well-being,  he  can- 
not produce  the  best  results.  Paying  wages  that  permit  an 
American  standard  of  living  is  not  the  only  thing  necessary 
to  obtain  the  highest  human  efficiency.  An  important  factor 
is  provision  for  the  health  of  the  workers,  by  medical  atten- 
tion right  in  the  plant,  provided  the  shop  is  large  enough 
to  permit  this.  Various  phases  of  "welfare  work" — so  called 
for  lack  of  a  better  name — are  also  of  importance.  Some 
men  are  unable  to  look  out  for  their  own  general  interests 
properly,  and  these  men  need  disinterested  advice  and  help, 
such  as  the  right  kind  of  welfare  director  can  give  them. 

It  is  interesting  to  note  that  at  the  present  time  there  is  a 
decided  increase  in  the  interest  taken  in  the  working  con- 
ditions and  in  the  physical  and  mental  well-being  of  the  men 
in  the  shops,  which  doubtless  will  prove  a  great  help  toward 
a  better  understanding  between  employer  and  employe. 
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Would  a  Reduction  in  Machine  Tool  Prices 

Stimulate  Trade? 

An  Interview  with   FRANK  A.   SCOTT,   Vice-president  of  the  Warner  &  Swasey  Company 


DO  reduced  machine  tool  prices  stimulate  trade?  Before 
answering  this  question,  the  justification  for  a  reduc- 
tion in  the  price  of  machine  tools  at  this  time  ought 
to  be  reviewed.  Assuming  that  prices  during  the  war  were 
based  upon  costs  at  that  time  and  allowed  a  reasonable  profit, 
what  changes  in  manufacturing  conditions  have  taken  place 
that  permit  of  a  reduction  at  this  time?  As  far  as  I  can  see, 
no  such  changes  have  come  about,  and  manufacturers  of 
machine  tools  who  did  not  unduly  increase  their  prices  dur- 
ing the  war  period  are  in  no  position  to  reduce  prices  now. 

Wages  of  Labor,  Cost  of  Materials,  and  Taxes  Remain 
Practically  Unchang-ed 

The  three  main  factors  that  influence  the  cost  of  produc- 
tion at  the  present  time  are  wages,  cost  of  materials,  and 
heavy  taxes.  Let  us  analyze  each  one  of  these  factors  sep- 
arately to  see  whether  any  change  has  taken  place  since  the 
armistice  that  would  result  in  reduction  in  the  cost  of  manu- 
facturing machine  tools. 

There  has  been  no  reduction  in  wages  and  it  is  very  doubt- 
ful if  there  will  be  any  material  reduction  in  the  cost  of 
labor  for  a  long  time  to  come.  In  fact,  it  is  not  desirable 
that  there  should  be  a  reduction  in  wages  for  many  reasons, 
chief  among  which  is  the  fact  that  wherever  any  large  body 
of  our  population  has  worked  its  way  to  a  higher  standard 
of  living,  it  is  desirable  from  every  standpoint  that  such 
higher  standard  be  maintained.  The  payment  of  high  wages, 
however,  necessitates  higher  selling  prices  for  the  manu- 
factured products,  so  that,  while  wages  remain  at  their 
present  level,  no  reduction  in  the  prices  of  the  products  of 
labor — in  this  case  machine  tools — is  justifiable. 

Another  factor  that  influences  the  cost  of  finished  products 
is  the  cost  of  raw  materials.  There  has  been  a  slight  reduc- 
tion in  the  cost  of  pig  iron,  which  is  the  basic  material  for 
all  the  other  materials  that  enter  into  the  making  of  ma- 
chine tools,  except  brass  and  bronze,  of  which  very  small 
quantities  are  used.  The  reduction  in  the  cost  of  pig  iron, 
however,  has  been  comparatively  small;  and  furthermore, 
since  the  cost  of  materials  is  a  small  item  as  compared 
with  the  total  cost  of  the  completed  machine  t\)ol,  the  per- 
centage of  reduction  in  price  that  would  be  possible  on  ac- 
count of  the  reduction  that  has  taken  place  in  pig  iron 
would  be  very  small.  For  example,  a  reduction  in  pig  iron 
amounting  to  20  per  cent  would  mean  a  reduction  of  not 
more  than  3  or  4  per  cent  in  the  cost  of  a  high-class  ma- 
chine tool.  This  decrease  in  cost,  however,  is  counter- 
balanced by  the  increase  in  the  overhead  chargeable  to  each 
machine,  which  is  a  direct  consequence  of  the  decreased 
production  at  the  present  time  compared  with  the  volume 
during  the  war  period.  Furthermore,  most  manufacturers 
had  stocked  up  with  large  quantities  of  materials  at  the 
maximum  war  prices,  in  anticipation  of  difficulties  in  ob- 
taining materials  if  the  war  had  continued  another  year  or 
two,  and  are  now  using  these  materials  in  the  production 
of  machine  tools,  so  that  the  slight  reduction  that  has  taken 
place  will  not  directly  benefit  the  machine  tool  builder  for 
some  time  to  come. 

The  Important  Influence  of  Taxation 

Taxation  is  a  matter  that  is  frequently  overlooked,  but 
that  plays  an  important  part  in  the  maintaining  of  present 
price  levels.  With  taxes  as  high  as  they  necessarily  must 
be  for  years  to  come,  in  order  that  the  Government  may  be 
able  not  only  to  meet  the  enormous  interest  charge  on  its 


several  loans,  but  also  to  gradually  pay  off  the  principal  of 
these  loans,  it  is  evident  that  even  with  the  present,  high 
prices  the  manufacturer's  actual  not  profits  may  be  smaller 
than  they  would  have  been  in  normal  times  with  much  lower 
prices,  even  though  labor  ami  materials  had  been  as  high 
as  they  are  now.  High  taxes  must  be  maintained  for  a  long 
period,  and  hence  present  price  levels  are  likely  to  remain, 
with    comparatively    slight    changes,    over   the   same   period. 

Would  the  Trade  be  Stimulated  by  Reduced  Prices  of 
Machine  Tools? 

Now  having  analyzed  the  conditions  that  obtain  in  the 
machine  tool  trade  with  regard  to  the  main  elements  that 
determine  costs,  we  are  ready  to  consider  the  main  question 
propounded  as  to  whether  reduced  machine  tool  prices  would 
stimulate  trade.  Even  though  there  is  no  justification  for 
price  reduction  on  account  of  reduced  costs,  the  manufac- 
turer of  machine  tools  might  conclude  that  it  would  be  wise 
to  reduce  the  price,  provided  such  a  reduction  would  pro- 
duce a  larger  volume  of  business,  so  that,  while  the  profits 
on  each  sale  would  be  smaller,  the  total  returns  on  a  large 
volume  of  sales  might  be  greater,  and  the  overhead  per  unit 
of  output  thereby  reduced.  Were  this  reasoning  correct, 
there  would  be  a  strong  argument  in  favor  of  a  reduction 
in  prices  at  the  present  time,  because  an  increased  volume 
of  business  would  mean  permanent  employment  of  all  those 
engaged  in  the  trade,  and  would  make  possible  the  keeping 
together  of  the  organizations  that  have  been  built  up  with 
a  great  deal  of  care,  cost,  and  effort;  on  the  whole,  such  a 
condition  would  greatly  benefit  the  trade  in  various  direc- 
tions. However,  if  a  reduction  in  prices  should  fail  to 
stimulate  trade,  none  of  these  objects  would  be  obtained, 
but  on  the  contrary,  the  profits  of  the  manufacturer  would 
be  reduced  to  a  point  where  he  would  place  his  whole  busi- 
ness in  a  dangerous  financial  position. 

Let  us  analyze  this  question.  A  reduction  in  the  prices 
of  goods  that  are  used  to  gratify  personal  desires,  such  as 
clothing,  furniture,  table  luxuries,  etc.,  may  indeed  stimulate 
buying;  but  in  the  case  of  products  or  machines  that  are 
bought  because  of  the  returns  that  are  expected  from  them 
in  their  employment,  the  condition  is  entirely  different. 
When  a  manufacturer  buys  a  machine  tool  he  makes  an 
investment  on  which  he  expects  to  realize  a  return  quickly. 
It  is  of  less  importance  to  him  what  the  price  is  than  that 
he  has  work  to  do  on  that  machine  which  can  be  performed 
better  or  quicker  in  this  way  than  in  some  other  manner. 
He  will  not  put  off  buying  for  several  months,  expecting  a 
lower  price,  because  meanwhile  he  loses  the  profits  that  he 
would  realize  if  he  put  the  machine  to  work  at  once;  nor 
would  he  stock  up  with  machine  tools  if  the  price  were 
reduced  simply  because  of  the  lower  price,  unless  he  had 
immediate  use  for  the  machines.  It  is  therefore  difficult 
to  see  how  a  reduction  in  machine  tool  prices  would  stim- 
ulate trade.  The  manufacturer  who  defers  buying  in  ex- 
pectation of  lower  prices  hinders  his  production  and  reduces 
the  profits  that  he  could  obtain  from  the  immediate  use  of 
the  new  machines  he  requires,  and  few  manufacturers  would 
be  short-sighted  enough  to  forego  immediate  profits  in  order 
to  make  a  possible  saving  in  the  purchase  price  of  machines 
now  needed.  Machine  tools  that  have  not  already  been  re- 
duced in  price  are  not  likely  to  be  reduced  until  far  in  the 
future,  when,  due  to  a  decrease  in  taxation  and  new  and 
improved  methods  of  production,  we  may  be  able  to  reach 
a  lower  price  level  than  the  present. 
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National  Machine  Tool  Builders'  Convention 


AT  the  semi-annual  convention  of  the  National  Machine 
Tool  Builders'  Association,  in  Atlantic  City,  May  12 
and  L3,  many  problems  that  have  agitated  the  minds 
of  the  machine  tool  builders  during  the  past  months  were 
discussed,  and  definite  policies  were  decided  upon  in  regard 
to  many  unsettled  questions.  There  was  a  large  attend- 
ance «of  machine  tool  builders  and,  in  addition,  there  were 
many  foreign  dealers  present,  practically  all  the  European 
markets   being   represented. 

At  the  general  sessions,  which  were  held  May  12,  several 
papers  both  of  general  interest  and  of  specific  value  to  ma- 
chine tool  builders  were  presented.  Mark  Sullivan,  of  Col- 
lier's Weekly,  who  has  recently  returned  from  Europe  and 
who  has  been  in  Paris  during  the  last  "few  months,  spoke 
on  the  present  conditions  in  Europe,  pointing  out  many  im- 
portant facts  not  ordinarily  taken  into  account  when  mak- 
ing an  estimate  of  the  European  industrial  situation. 

Charles  E.  Hildreth,  president  of  the  Whitcomb-Blaisdell 
Machine  Tool  Co.,  Worcester,  Mass.,  and  general  manager 
of  the  association,  made  a  brief  statement  referring  to  his 
recent  appointment  to  Washington  to  direct  the  inventory 
and  sales  of  the  machine  tools  owned  by  the  United  States 
Government.  Colonel  Hutchinson,  also  of  the  Sales  Division 
of  the  Ordnance  Department,  in  a  brief  statement,  made 
reference  to  the  same  subject. 

The  President's  Address 

The  president  of  the  association,  A.  E.  Newton,  vice- 
president  and  general  manager  of  the  Reed-Prentice  Co., 
Worcester,  Mass.,  in  his  address,  dealt  in  considerable  detail 
with  the  commercial  conditions  in  the  machine  tool  trade. 
Mr.  Newton's  remarks  were,  in  part,  as  follows: 

"Our  association  was  formed  primarily  for  the  protection 
of  its  members.  Previously,  and  at  the  time  of  its  forma- 
tion, there  were  very  few  machine  tool  builders  who  had 
any  accurate  cost  records,  and  some  had  no  cost  records  at 
all.  These  manufacturers,  in  deciding  upon  selling  prices, 
were  generally  guided  by  the  price  set  by  a  competing  manu- 
facturer, thinking  probably  that  this  competitor  knew  his 
costs;  thanks  to  an  educational  campaign  carried  on  by  the 
association,  practically  all  of  those  who  had  been  guessing 
about  their  costs  adopted  a  comparatively  accurate  and  com- 
plete method  of  cost  accounting.  This  has  resulted  in  prices 
being  made  with  due  reference  to  the  cost  and  providing  for 
a  margin  of  profit,  so  that,  for  several  years,  machine  tool 
price  lists  have  been  regarded  as  final,  and  purchasing 
agents  have  given  up  trying  to  talk  about  price  cutting. 
We  can  take  it  for  granted  that,  when  manufacturers  know 
their  costs,  they  will  not  sell  their  product  below  cost. 

"Ever  since  the  beginning  of  this  association,  prices  on 
machine  tools  have  constantly   increased,   due   to   increased 


labor  and  material  costs,  and  to  the  development  of  designs, 
making  the  machines  heavier  and  equipping  them  with  more 
and  mare  labor-saving  devices.  However,  the  margin  of 
profit  has  never  been  adequate,  except,  perhaps,  during  1917 
and  1918,  when  prices  were  advanced  as  a  matter  of  protec- 
tion, as  it  was  dangerous  to  sell  many  machines  for  delivery 
several  months  ahead,  owing  to  the  fact  that  conditions 
were  changing  so  rapidly  that  no  one  could  tell  what  a  ma- 
chine would  cost  four  or  five  months  in  advance. 

"Now  machine  tool  prices  are  being  reduced,  an  ordeal  as 
dangerous  to  us  as  friendly  and  generous  competitors  as 
retreat  is  to  an  army.  It  is  much  easier  to  maintain  an 
organized  unbroken  front  when  advancing,  or  even  holding 
a  position,  than  while  in  retreat.  Let  us  be  sure  that  our 
retreat  is  merely  a  withdrawal  to  a  stronger  position.  Why 
are  the  prices  being  reduced?  The  real  answer  is  competi- 
tion. Evidently  we  are  to  compete  on  a  lower  plane  of  profit 
than  we  have  become  used  to  during  the  past  three  or 
four  years.  During  this  period  of  readjustment,  the  mem- 
bers of  this  association  should  renew  their  studies  in  the 
science  of  cost  accounting,  for  we  must  not  let  a  manufac- 
turer who  knows  the  least  about  his  costs  fix  our  prices. 

"There  is  no  more  profitable  occupation  for  the  executive 
head  of  a  company  at  this  time  than  a  study  of  costs  and 
their  relation  to  selling  prices;  but  if  the  percentage  of 
profit,  as  shown  by  the  cost  records  on  each  machine  or  lots 
of  machines  made  during  the  year,  is  compared  with  the 
percentage  of  profit  as  shown  by  the  yearly  statement,  there 
is  a  surprise  in  store. 

"It  is  doubtful  if  any  company  represented  here  can  recon- 
cile its  cost  records  of  individual  machines  with  the  total 
cost  of  doing  business  for  the  year.  We  can  record  more  or 
less  accurately  our  direct  labor  and  material  costs,  but  the 
overhead  is  still  more  or  less  unfathomed.  Suppose  you  sell 
for  $2000  a  machine  that  cost  you  $1000.  _  (When  I  say  cost, 
I  mean  the  cost  as  shown  by  the  records  of  your  cost  ac- 
counting department.)  Apparently  you  have  made  a  profit 
of  $1000,  or  50  per  cent  of  the  selling  price.  I  feel  safe  in 
saying  that  none  of  the  companies  represented  in  our  mem- 
bership ever  realizes  more  than  50  or,  perhaps,  60  per  cent 
of  such  profits  in  cash,  available  for  payment  of  excess 
profit  taxes  or  dividends.  If  that  is  a  fact,  and  I  believe  it 
is,  then,  of  the  apparent  $1000  profit,  you  have,  in  reality, 
only  $500  or  $600.  This  is  unfortunate,  for  when  we  decide 
to  reduce  prices,  we  usually  consult  our  costs  as  shown  for 
the  various  individual  machines,  and  neglect  to  consult  our 
real  costs  as  shown  by  our  annual  statement.  After  looking 
up  the  costs  as  before  stated,  perhaps  we  reduce  the  price 
20  per  cent,  thinkihg  that  we  will  still  have  $600  profit  on 
this  machine,  while,  in  reality,  we  will  only  have  $100  or 
$200  left  as  a  real  profit.     In  other  words,  instead  of  giving 
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up  40  per  cent  of  your  profit,  as  you  had  intended,  you  are 
in  fact  giving  up  from  70  to  80  per  cent  of  your  actual  profit. 

"When  I  decided  to  bring  this  subject  to  your  attention,  I 
consulted  two  well-known  auditing  companies  and  they  agree 
that  these  statements  regarding  the  disparity  between  ap- 
parent and  actual  profits  are  generally  true  throughout  the 
machine  tool  industry,  and  that  the  same  conditions  exist 
in  other  industries.  I  will  quote  from  a  letter  received  by 
me  from  the  Miller  Franklin  Co.,  as  follows:  'Your  illustra- 
tion is  well  taken,  but  as  to  whether  this  60  per  cent  you 
have  set  is  high  or  low,  we  would  say  frankly,  taking  a  num- 
ber of  representative  industries  into  consideration,  that  it 
is  quite  high.  .  .  .  Actually,  we  are  inclined  to  believe  that 
the  average  manufacturer  makes  only  about  30  or  40  per  cent 
of  his  expected  profit.  That  is  to  say,  if  he  counts  on  a 
profit  of  $300  a  machine,  and  at  the  end  of  the  year  has  sold 
one  thousand  machines,  instead  of  having  made  $300,000,  we 
generally  find  that  he  is  fortunate  if  he  has  $100,000  which 
he  can  pay  out  in  dividends  and  taxes.' 

"I  want  to  impress  upon  you  as  manufacturers  these  facts: 
that  labor  costs  have  not  been  reduced;  material  costs  have 
been  reduced  very  little;  and  the  volume  of  business  that 
you  have  had  is  not  obtainable  now.  You  should  realize  that 
this  lack  of  volume  is  bound  to  increase  your  costs  and  there 
are,  as  yet,  no  other  conditions  which  will  anywhere  nearly 
offset  this  disadvantage. 

"We  should  maintain  an  adequate  profit  in  all  our  business 
transactions  so  that  we,  as  manufacturers,  may  be  able  to 
continue  our  business  successfully;  be  able  to  remunerate 
our  employes  as  they  deserve;  continue  to  develop  the  art 
of  machining  metal;  and  pay  a  fair  return  on  the  capital 
invested." 

Charles  F.  Lang-  Urges  Industrial  Cooperation 

The  forceful  address  by  Charles  F.  Lang,  president  of  the 
Lakewood  Engineering  Co.,  Cleveland,  Ohio;  on  the  subject 
of  cooperation  between  manufacturers  themselves  as  well  as 
between  employers  and  employes  contained  much  food  for 
thought,  and  the  optimistic  prophecy  of  Mr.  Lang,  that  the 
ful ure  will  see  a  closer  cooperation  between  capital  and 
labor  toward  the  common  end  of  industrial  welfare  and  pros- 
perity, was  one  that  every  manufacturer  would  like  to  see 
fulfilled.     Mr.  Lang  said  in  part: 

"I  am  one  of  those  who  don't  want  to  see  the  cost  of  labor 
come  down.  The  fact  is  that  high  wages  only  exist  in  good 
times  and  low  wages  are  a  sure  sign  of  depression. 

"America,  with  her  labor  the  most  productive  on  earth,  in 
splendid  financial  condition,  with  the  shops  of  the  world 
empty,  and  with  her  own  production  for  ordinary  channels 
curtailed  now  for  five  years,  is  facing  a  wonderful  future; 
and  she  will  cash  in  on  that  future  unless  the  business  men 
of  this  country  start  in  on  cut-throat  competition. 

"There  is  another  feature  in  the  present  situation  which 


is  extremely  gratifying,  and  that  is  the  spirit  of  cooperation 
between  labor  and  capital,  between  employer  and  employe. 
I  hold  no  brief  for  the  labor  unions,  but  I  want  to  say  that 
if  there  had  been  no  evils  that  needed  to  be  righted,  if  there 
had  been  no  cause  for  the  organization  of  labor,  there  would 
have  been  no  organized  labor;  and  the  time  is  coming  when 
there  will  be  such  cooperation  between  labor  and  capital  in 
this  country  that  both  capital  and  labor,  I  believe,  will  be 
organized  together  for  the  conquest  of  the  markets  of  the 
world  for  American  business.  Yet  in  that  conquest  we  want 
those  same  principles  of  fairness  and  fair  dealing  to  apply 
in  our  foreign  commerce  which  apply  in  our  domestic  busi- 
ness. 

Combinations  Under  the  Webb  Law 

An  address  was  made  by  Allen  Walker,  manager  of  the 
Foreign  Trade  Bureau  of  the  Guaranty  Trust  Co.  of  New 
York,  on  the  subject  "Combinations  Under  the  Webb  Law." 
In  this  address,  Mr.  Walker  pointed  out  the  possibilities  for 
combinations  of  competitive  lines  to  further  their  foreign 
trade,  and  claimed  that  there  was  no  line  of  business  in 
which  such  combinations  could  not  be  made  to  work  success- 
fully. He  outlined  the  general  principles  of  organization  of 
such  trade  combinations  as  have  already  been  made  for  the 
marketing  of  more  general  merchandise  and  staple  goods, 
such  as  textiles,  steel,  cement,  etc.  The  foreign  trade  aspect 
was  also  dealt  with  in  some  remarks  by  Robert  S.  Alter,  of 
the  American  Tool  Works  Co.,  Cincinnati,  Ohio,  who  spoke 
on  the  relation  between  trade  combinations  of  this  kind, 
guided  and  directed  from  America,  to  the  native  foreign 
dealers  abroad.  He  advocated  cooperation  and  friendly  re- 
lations between  the  new  trade  combinations  and  the  foreign 
dealers,  as  he  believed  that  in  this  way  the  best  interests 
of  the  American  machine  tool  industry  would  be  served  and 
the  greatest  success  of  the  American  trade  combinations 
assured. 

Address  on  the  Bureau  of  Standards 

Dr.  Stratton,  chief  of  the  Bureau  of  Standards.  Washington. 
I).  C,  gave  an  illustrated  lecture  on  the  work  of  the  Bureau 
of  Standards  in  as  far  as  it  affects  the  manufacturing  indus- 
tries of  the  country.  He  pointed  out  how  the  bureau  is  in  a 
position  to  cooperate  with  the  manufacturers  and  to  solve 
their  specific  problems.  He  asked  the  manufacturers  for 
their  cooperation,  and  particularly  emphasized  that  they 
must  bring  to  the  bureau  their  problems  BO  thai  the  scien- 
tists engaged  in  investigating  work  will  know  definitely  what 
these  problems  are.  and  will  he  able  to  work  along  the  lines 
best  calculated  to  serve  real  practical  industrial  purposes. 
The  Bureau  of  Standards,  largely  due  to  its  activities  during 
the  war.  is  now  equipped  with  adequate  facilities  for  carry- 
ing out  investigating  work  in  practically  all  the  varied  in- 
dustries  of   the   country. 


92G 


MACHINERY 


June,  1919 


Will  Russia  Be  Ready  to  Buy  in  Another  Year? 

Hy  J.    P.  T.    LUNDIN 
Manager  of  the   Petrogrnd   Branch  of   K.    S.    Stokvis  <S:  Zonen,    Ltd. 


T11K  question  us  to  when  Russia  will  again  settle  down 
to  normal  conditions  and  become  a  buyer  of  machine 
tools  and  industrial  products  in  general  is  one  which 
1s  of  the  greatest  interest  to  everyone  connected  with  the 
machine  tool  business.  Present  indications  point  to  a  very 
short  duration  of  the  Bolshevist  regime  after  which  Russia 
doubtless  will  soon  come  back  into  the  society  of  nations 
and  re-enter  into  normal  trade  connections  with  the  rest  of 
the  world.  In  this  article  it  is  intended  to  give  a  brief  re- 
view of  the  present  conditions  in  Russia  and  to  indicate 
what  may  be  expected  in  the  near  future. 

How  the  Bolsheviki  Conducted  the  Industries 

Immediately  upon  the  overthrow  of  the  Czar's  government 
there  was  a  considerable  rise  in  the  wages  of  the  workers 
in  all  the  industries,  as  well  as  a  shortening  of  hours.  At 
that  time  there  was  still  a  semblance  of  industrial  order, 
and  manufacturing  proceeded  in  a  fairly  orderly  manner 
during  the  Kerensky  regime.  Manu- 
facturing costs,  however,  increased  ^Z^^mT^^^^^^^ 
greatly.  For  example,  at  a  confer- 
ence in  Moscow  in  1916,  locomotives 
that  had  been  contracted  for  at  $27,500 
by  the  old  government,  had  to  be  paid 
for  at  the  rate  of  $80,000  each  by 
the  Kerensky  government.  As  a  com- 
parison it  may  be  mentioned  that  the 
same  locomotives  could  have  been 
obtained  from  the  United  States  for 
$22,500,  if  proper  transportation  fa- 
cilities had  been  available.  The  lat- 
ter price  also  included  a  certain 
number  of  spare  parts,  while  the 
prices  paid  in  Russia  included  no 
repair  parts. 

When  the  Bolsheviki  revolution 
came — caused  mainly  by  the  fact 
that  the  Kerensky  government  was 
too  closely  tied  up  with  the  machin- 
ery of  the  old  bureaucracy  and,  there- 
fore, was  powerless  to  carry  out  the  ^ ^^^ 
principles  and  reforms  for  which  it 

stood — there  was  a  great  upheaval  in  the  whole  industrial 
world  of  Russia.  The  Soviet  government  immediately  de- 
clared all  factories  public  property.  Soldiers'  and  work- 
men's councils  marched  to  the  factories  with  orders  from 
the  government  requesting  the  former  owners,  directors,  and 
managers  to  leave  the  works  at  once,  as  the  shops  were 
thenceforth  to  be  run  by  the  Soviet  government  through  its 
own  agencies.  The  workmen  of  each  plant  then  proceeded 
to  elect  among  themselves  a  committee  to  run  the  plant.  It 
appears  that  the  main  qualification  for  executive  positions 
was  an  ability  to  read  and  write,  because  it  was  recognized 
that  this  knowledge  was  required  for  the  duties  of  an  exec- 
utive. As  perhaps  only  ten  per  cent  of  the  workmen  in  the 
mechanical  industries  can  read  and  write,  the  choice  of 
executives  narrowed  down  to  a  comparatively  small  number 
of  men.  In  many  instances  mere  boys  were  placed  in  exec- 
utive charge  because  they  were  not  illiterate.  The  working 
day  was  also  shortened  to  six  hours  and  it  was  made  a 
criminal  offense  to  work  longer.  In  fact  it  has  been  stated 
that  the  factories  were  cleared  by  military  police  at  the  end 
of  six  hours  to  make  sure  that  nobody  broke  this  rule.  Six 
hours  of  actual  work,  however,  was  not  the  outcome  of  this 


The  conditions  in  Russia  are  problematical 
and  one  guess,  perhaps,  is  as  good  as  an- 
other. However,  the  opinions  of  a  man  who 
has  lived  in  Russia  for  many  years,  who 
speaks  the  Russian  language,  and  who  was 
in  Russia  during  both  the  first — the  Ker- 
ensky revolution — and  the  second — the  Bol- 
sheviki revolution — should  be  of  consider- 
able interest.  Mr.  Lundin  spent  eight  years 
in  Russia,  first  as  a  salesman  of  machine 
tools,  and  later  as  manager  of  a  well-known 
machine  tool  house.  He  believes  that  the 
Bolshevist  regime  will  last  but  a  few  months 
longer  and  that  Russia  will  be  a  buyer  of 
machine  tools  within  another  nine  months, 
or  a  year,  at  most.  His  description  of  how 
the  Soviet  government  attempted  to  man- 
age industrial  enterprises  without  trained 
executives   is  also   of  the   greatest   interest. 


arrangement,  because  such  meetings  and  discussions  as  were 
considered  necessary  in  order  to  run  the  factory  in  a  thor 
oughly  democratic  fashion  were  hold  during  the  working 
hours. 

First  Results  of  the  Soviet  Method  of  Industrial  Management 

The  first  difficulty  that  was  met  with  in  this  new  method 
of  managing  an  industrial  plant  was  that  the  shops  ran  out 
of  raw  materials.  Nobody,  of  course,  had  the  foresight  to 
buy  or  order  ahead,  as  everybody  utterly  lacked  experience 
in  this  direction,  and  when  the  shops  finally  ran  out  of  ma- 
terials, the  new  managers  did  not  know  where  to  buy.  Even 
if  they  had  known  where  supplies  generally  would  have  been 
obtainable,  it  is  likely  that  they  would  have  found  that  there 
were  no  more  to  be  had,  because  similar  conditions  obtained 
throughout  all  the  industrial  works  in  Russia,  and  the  pro- 
duction was  cut  down  enormously.  The  transportation  sys- 
tem was  also  entirely  out  of  gear,  and  it  was  impossible  to 
(transport  raw  materials  from  one 
,  part  of  Russia  to  another. 
I  The  second  difficulty  met  with  was 
,  that  nobody  bought  what  little  there 
'  was  made  in  the  way  of  finished  pro- 
ducts, due,  of  course,  to  the  fact  that 
all  other  factories  were  run  by  sim- 
ilar managements,  who  had  no  knowl- 
edge of  the  channels  of  trade,  and 
who,  although  they  might  need  the 
product  of  one  particular  factory,  did 
not  know  where  or  how  to  obtain  it. 
Nevertheless  things  went  along  in  an 
apparently  smooth  fashion  as  long 
as  the  money  lasted  that  the  Soviet 
government  had  seized  when  they 
took  over  the  banks.  "When  food  be- 
gan to  become  scarce  and  prices 
soared,  the  wages  were  raised  and 
the  working  people  were  kept  happy 
for  the  time  being  by  high  wages  and 
short  hours.  Later,  however,  when 
^ — ^^^^^— —  food  became  still  more  scarce,  so 
that  money  could  not  buy  it,  work- 
ing hours  were  cut  until  in  some  factories  the  men  worked 
only  two  hours  a  day,  the  excuse  for  this  being  that  they 
got  so  little  food  that  they  could  not  possibly  work  at 
manual  occupations  any  longer  than  that. 

How  the  Soviet  Government  Tried  to  Correct  its  Mistakes 

In  due  time  the  men  themselves  in  certain  factories,  as 
well  as  the  Soviet  government,  began  to  realize  that  some- 
thing was  wrong,  and  that  they  could  not  get  along  entirely 
without  the  guidance  of  the  men  who  originally  managed 
the  shops.  They  therefore  appealed  to  the  former  managers 
and  superintendents,  requesting  them  to  come  back  to  run 
the  plants.  In  practically  all  cases  these  men  at  first  refused 
to  have  anything  to  do  with  the  new  government  and  its 
factories.  The  workmen's  council  would  then  appear  before 
the  Soviets  and  request  an  order  commanding  the  former 
management  to  step  in  and  take  charge.  Those  who  refused 
to  return  to  their  old  duties  at  a  given  hour  were  threatened 
with  death. 

With  the  old  management  once  more  installed,  things  be- 
gan to  go  somewhat  better,  but  as  there  was  no  discipline 
in  the  shop,  nor  any  means  for  enforcing  the  fulfillment  of 
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Kiven  orders,  the  conditions  went  from  bad  to  worse,  and 
at  the  present  time  it  is  reported  from  trustworthy  sources 
thai  the  majority  of  the  workmen  themselves  are  dissatisfied 
with  the  Soviet  government  because  it  has  failed  to  do  the 
one  thing  that  they  depended  on  it  to  do  when  they  gave  it 
their  support — that  is,  to  provide  food.  If  a  new  government 
can  be  established  that  will  overthrow  the  Bolsheviki,  it 
will  doubtless  have  the  support  of  the  majority  of  the  work- 
ing men,  provided  it  can  promise  immediate  food  relief. 

As  an  example  of  the  extremes  to  which  the  Soviet  man- 
agement of  machine  shops  in  Russia  has  gone,  it  may  be 
stated  that  while  at  least  one  of  the  locomotives  mentioned 
above  has  been  completed  at  the  Poutiloff  works  in  Petro- 
grad,  the  cost  of  this  locomotive,  as  reported  by  the  manager 
of  the  works  himself,  is  4,000,000  rubles  (which,  with  normal 
exchange,  is  equivalent  to  $2,000,000).  It  is  evident  that 
any  industrial  organization  where  costs  mount  to  such  al- 
most unbelievable  figures  cannot  long  endure. 

The  Great  Business  Opportunity  Open  to  American  Manufacturers 
when  the  Soviet  Government  Passes  out  of  Existence 

Men  familiar  with  the  present  conditions  in  Russia  predict 
that  the  life  of  the  present  Soviet  government  is  only  a  mat- 
ter of   months.     As  soon   as   a  new 

government  is  established,,  probably  Z^^^^^^T!!!!^^^Z 
along  the  lines  of  the  government  of 
the  United  States — a  republican  form 
of  government  with  a  federation  of 
states — Russia  will  need  great  quan- 
tities of  industrial  products  of  all 
kinds.  First  of  all  it  will  be  neces- 
sary to  put  the  railroads  back  in  op- 
eration, because  without  proper 
transportation  other  industries  can- 
not revive.  In  the  line  of  machine 
tools,  therefore,  the  first  demand  will 
be  for  the  class  of  machine  tools  used 
in  railroad  shops  and  also  for  bolt, 
nut,  and  rivet  machinery. 

Next  in  order  will  come  the  de- 
mand from  the  machine  shops 
throughout  Russia,  the  equipment  of 
which  has  run  down  so  that  they 
will  probably  have  to  be  almost  en- 
tirely re-equipped.  As  an  example  of 
the  conditions  in  Russian  machine 
shops  it  may  be  mentioned  that  in  ~~~^~^^Z^^^^Z 
1917   the   Lisst  works   in   Moscow, 

manufacturers  of  pumping  machinery,  made  an  investiga- 
tion into  the  condition  of  their  equipment  and  found  that 
about  seventy-five  per  cent  needed  immediate  replacement 
if  the  manufacture  was  to  be  kept  up  on  an  economical 
basis.  This  condition  doubtless  existed  practically  through- 
out Russia  and  was  not  confined  to  this  plant  alone.  Two 
years  more  of  the  Bolshevist  regime  has  probably  added 
the  other  twenty-five  per  cent  to  the  list  that  needs  replace- 
ment, so  that  it  is  believed  that  it  is  no  exaggeration  to  say 
that  practically  every  machine  shop  in  Russia  needs  an 
entirely  new  machine  tool  equipment.  In  addition,  there 
will  be  a  demand  for  small  tools,  screw  machine  products, 
piping,  boilers,  engines,  locomotives  and  cars,  rails,  and  prac- 
tically everything  that  is  required  to  build  up  the  industries. 

How  New  Russia  will  Handle  its  Business 
Many  problems  will  face  the  new  Russia  which  is  to  rise 
upon  the  ruins  of  the  Soviet  regime.  In  the  first  place  there 
will  be  nothing  wherewith  to  pay  for  the  equipment  re- 
quired. While  before  the  war  it  was  usual  to  give  from 
three  to  six  months'  credit,  even  to  large  and  important 
customers,  it  will  be  necessary  after  the  war  to  extend  this 
credit  period  greatly;  but  this  matter  probably  will  have  to 
be  arranged  for  by  agreements  between  the  new  Russian 
government  yet  to  be  formed  and  the  great  financial  institu- 
tions of  the  allied  nations.  American  manufacturers,  how- 
ever, must  bear  in  mind  that  any  trade  with  Russia  within 


As  soon  as  a  new  government  is  established 
in  Russia,  the  country  will  need  great  quan- 
tities of  industrial  products  of  all  kinds. 
First  of  all,  it  will  be  necessary  to  put  the 
railroads  back  in  operation,  because  with- 
out proper  transportation  other  industries 
cannot  revive.  In  the  line  of  machine  tools, 
therefore,  the  first  demand  will  be  for  the 
class  of  machines  used  in  railroad  shops 
and  also  for  bolt,  nut,  and  rivet  machinery. 
Next  in  order  will  come  the  demand  from 
the  machine  shops  throughout  Russia,  the 
equipment  of  which  has  run  down  so  that 
they  will  probably  have  to  be  almost  en- 
tirely re-equipped.  In  addition,  there  will 
be  a  demand  for  small  tools,  screw  machine 
products,  piping,  boilers,  engines,  locomo- 
tives and  cars,  rails,  and  practically  every- 
thing that  is  required  to  build  up  the  to- 
tally disorganized  industries  of  the  country. 


the  near  future  will  have  to  be  based  upon  longer  credits, 
because  the  first  thing  the  Russian  will  ask  will  be:  "When 
must  I  pay?" 

It  is  doubtful  if  the  native  Russian  dealers,  in  general, 
will  be  able  to  take  up  business  at  once,  although  there  are 
a  few  exceptions  to  this  statement.  On  the  whole,  however, 
their  property  has  been  totally  confiscated  by  the  Soviet 
government  and  they  will  have  no  capital  with  which  to 
begin  doing  business  on  a  large  scale.  Foreign  dealers  will 
probably  obtain  the  greater  part  of  the  business  and  will 
carry  it  on  with  foreign  capital.  The  Scandinavian  and 
Dutch  dealers  may  be  expected  to  be  especially  active. 

How  the  American  Machine  Tool  Manufacturers  may  Obtain 
their  Share  in  the  New  Russian  Trade 

The  large  American  machine  tool  manufacturers  3hould 
send  their  own  men  over  to  study  the  conditions  in  Russia 
just  as  soon  as  a  new  government  is  established  and  it  is 
possible  to  travel  safely  in  the  country.  Of  course,  if  the 
American  manufacturer  is  already  represented  by  well- 
known  dealers  in  Russia,  such  first-hand  investigation  may 
be  unnecessary;  but  if  not  represented,  the  best  and  safest 
method  would  be  to  make  a  first-hand  investigation  and 
then  select  a  dealer  who  is  capable 
^^^^^^^^^^^^^Z  of  handling  the  business  in  Russia 
and  who  is  established  in  such  a  way 
as  to  meet  the  Russian  requirements. 
In  traveling  in  Russia,  the  Amer- 
ican investigator  must  understand 
that  he  cannot  expect  to  do  much, 
if  any,  immediate  selling.  Machinery 
is  not  sold  in  Russia  in  the  same 
way  as  it  is  in  America,  England,  or 
France.  In  fact,  you  cannot  talk ' 
business  with  a  man  upon  your  first 
call  to  his  office.  You  must  first  get 
acquainted,  and  later  the  subject  of 
business  may  be  introduced.  To  se- 
cure results  in  the  Russian  market, 
therefore,  it  is  absolutely  necessary 
to  be  represented  by  a  dealer  who  is 
fully  familiar  with  Russian  customs 
and  conditions,  and  only  a  native 
house,  or  a  house  that  has  a  perma- 
nent well-established  branch  in  Rus- 
sia can  fulfill  this  function. 

Conclusion 


Summing  up,  the  writer  believes  that  the  present  Soviet 
government  will  be  overthrown  shortly,  because  it  has  failed 
to  keep  its  promises  to  the  Russian  people,  and  all  classes 
appear  to  be  dissatisfied  with  it.  The  new  Russia,  built 
upon  the  ruins  of  Czardom,  will  rise  quickly.  Thousands  of 
educated  men  left  Russia  after  the  Bolshevik  revolution, 
and  these  men  have  since  been  living  in  Western  Europe 
and  the  United  States.  When  a  new  government  is  estab- 
lished in  Russia,  they  will  return  and  will  bring  with  them 
many  ideas  which  will  aid  in  accelerating  the  development 
of  Russia.  Their  exile  may  prove  one  of  the  greatest  benefits 
to  Russia  during  her  reconstruction  period,  and  the  rapid 
rehabilitation  of  Russian  industries  will  be  greatly  aided  by 
the  observations  made  and  the  knowledge  obtained  by  those 

men  while  abroad. 

*     •     * 

CINCINNATI  BRANCH  OF  AMERICAN  STEEL 
THEATERS'  SOCIETY 

The  American  Steel  Treaters'  Society,  with  headquarters 
in  Chicago,  111.,  has  organized  a  branch  in  Cincinnati,  Ohio. 
W.  S.  Spear,  metallurgist  for  the  Cincinnati  Milling  Machine 
Co.,  was  elected  chairman,  and  J.  M.  Manley,  secretary  of 
the  National  Metal  Trades  Association,  was  elected  secretary- 
treasurer.  All  applications  for  membership  in  the  Cincin- 
nati branch  should  be  addressed  to  J.  M.  Manley,  secretary, 
705  Elm  St.,  Cincinnati,  Ohio. 
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Fig.   1.     IngersoU  Machine  of  Continuous  Rotary  Type  milling  Ends  of 

MILLING    TRACTOR    CYLINDERS    ON 
CONTINUOUS  TYPE  MACHINE 

At  the  plant  of  Henry  Ford  &  Son,  Dearborn,  Mich.,  the 
ends  of  tractor  cylinder  castings  are  milled  on  a  special 
machine  of  the  rotary  continuous  type,  built  by 
the  Ingersoll  Milling  Machine  Co.,  Rockford,  111. 
This  machine  is  arranged  to  take  both  roughing 
and  finishing  cuts,  and  a  milled  casting  is  re- 
moved from  the  machine  and  replaced  by  a  rough 
one  every  two  minutes.  This  rate  of  production 
is  possible  because  there  is  no  idle  or  non-pro- 
ductive period,  the  castings  passing  continuously 
between  the  opposed  roughing  and  finishing  cut- 
ters. Owing  to  the  efficiency  of  the  continuous 
rotary  milling  machine,  and  to  the  increasing  use 
of  this  general  type  for  large-quantity  production, 
special  articles  on  the  rotary  milling  process  have 
been  published  in  recent  numbers  of  Machinery 
(see  the  April  number,  page  687,  and  the  May 
number,  page  842),  and  the  example  of  rotary 
milling  shown  by  the  accompanying  illustrations 
is  intended  to  supplement  the  articles  referred  to, 
since  the  operation  and  the  special  machine  em- 
ployed are  of  unusual  interest. 

Fig.  1  shows  a  front  view  of  the  machine,  and 
Fig.  2  a  rear  view.  The  castings  seen  lying  at 
the  base  of  the  machine  in  Fig.  2  are  milled  on 
this  machine.  These  castings  are  held  on  a  large 
drum,  which  has  six  work-holding  positions.  The 
machine  has  four  cutter-spindles,  with  the  cut- 
ters arranged  as  clearly  shown  in  Fig.  1.  The  up- 
per pair  of  cutters  is  for  roughing,  and  the  lower 
pair  for  finishing.  As  the  drum  revolves,  the  cast- 
ings are  traversed  down  toward  the  machine  base, 
as  seen  from  the  front,  the  roughing  and  finish- 
ing cuts  following  successively.    As  each  finished 


cylinder  comes  up  a1  the  bach  <>r  the  mo* 
chine,  ii  is  removed  and  replaced  by  a 
rough  cylinder.  The  rough  and  finished 
c;isiiiiKK  are  brought  t<>  and  carried  away 
from  the  machine  by  means  of  a  belt  con- 
voyor.  The  work-holding  drum  makes  a 
complete  revolution  every  twelve;  minutes, 
which  wives  a  cutting  speed  of  approi 
Imately  ii1-  Inches  per  minute.  These 
cylinders  arc  said  to  be  finished  flat  ami 
parallel  within  0.002  Inch.    The  extreme 

dimensions  Of  the  areas  covered  by  the 
nulling  cutlers  arc  15  5/8  by  9  1/32  inches 
al  one  end  of  the  cylinders  and  19  9/16 
by  9  9/16  inches  at  the  other  end  of  the 
cylinders. 

The  motor  is  mounted  on  top  of  the 
machine,  as  shown  by  the  rear  view.  The 
axle  which  carries  the  work-holding  drum 
is  supported  by  housings  of  box  construc- 
tion, and  it  is  driven  at  each  end  by 
means  of  two  large  bronze  worm-wheels, 
29  inches  in  diameter.  The  main  driving 
shafts  are  5  inches  in  diameter,  and  other 
shafts  and  all  important  parts  are  made 
heavy  and  unyielding  to  secure  the  neces- 
sary rigidity  for  the  machine  and  accu- 
racy in  the  product.  All  gearing  is  care- 
fully guarded,  and  there  is  no  overhang 
on  any  of  the  bearings.  The  system  of 
lubrication  is  shown  in  part  by  the  illus- 
trations. The  bearings  throughout  are 
oiled  automatically  from  sight-feed  oilers, 
and  all  gearing  runs  in  oil.  This  ma- 
chine is  10  feet  high  and  weighs  about 
Tractor  Cylinders  41,000   pounds.     While  the   machine   was 

constructed  especially  for  the  particular  milling  operation 
mentioned,  it  is  possible  to  adapt  it  to  other  work  by  chang- 
ing the  drum.  It  was  considered  more  desirable  to  build  a 
high-production  machine  adapted  for  a  single  job  than  to 
attempt  to  make  a  universal  machine. 


Fig.  2.     Rear  View  of  Rotary  Milling  Machine,   and  Castings  being  milled 
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Fig;.  17.     A  Battery  of  Special  Horizontal  Boring  Machines  designed  for  Use  in  machining  Marine  Turbine  Cylinder  Castings 

Building  the  Westinghouse  Marine  System 

Second  of  Two  Articles  Descriptive  of  the  Manufacturing  Equipment  of  the  New  Westinghouse  Plant 

at  South  Philadelphia,  Pa.,  and  Some  of  the  Machining  Operations  Involved 

in  the  Making  of  the  Westinghouse  Marine  System 

BY  EDWARD  K.  HAMMOND 


REFERENCE  was  made  in  the  first  installment  of  this 
article  to  the  turbine  cylinder  in  which  blades  are 
mounted  corresponding  to  the  blades  set  in  the  rotor. 
The  cylinder  is  made  of  a  gray  iron  casting,  and  the  first 
step  in  machining  is  to  set  the  work  up  on  a  planer  on 
which  all  finished  surfaces  are  planed.  The  work  is  next 
transferred  to  a  radial  drilling  machine,  as  shown  in  Fig.  19, 
on  which  holes  are  drilled  in  the  joints  ready  to  receive 
bolts  which  hold  the  two  halves  of  the  cylinder  together; 
also,  a  hole  is  drilled  and  tapped  for  an  eyebolt,  which  pro- 
vides for  lifting  the  casting.  The  joints  are  next  scraped  to  an 
accurate  fit,  after  which  dowel-pins  are  put  in  place  and  the 
two  halves  of  the  cylinder  casting  are  bolted  together.  The 
work  is  then  taken  to  a  boring  machine  on  which  it  is  set 
up  (see  Fig.  17)  to  have  the  spindle  bearings  rough-bored. 

The  next  step  is  to 
finish  the  tapped  holes 
accurately  to  size  with 
a  hand  sizing  tap,  fin- 
ish -  counterbore  the 
bolt  holes  to  have  the 
bottoms  of  the  coun- 
terbores  at  accurate 
right  angles  to  the 
holes,  and  carefully 
ream  the  dowel-pin 
holes.  Use  has  already 
been  made  of  bolts 
and  dowel-pins  insert- 
ed into  these  holes, 
but  this  was  merely 
to  secure  the  two 
halves  of  the  work 
together  for  rough- 
boring  the  spindle 
bearings,  so  that  ex- 
act precision  of  the  fit 
had  no  significance. 
The  joint  between  the 
upper  and  lower  halves 


Fig.   is 


of  the  cylinder  is  next  carefully  scraped,  after  which  the 
dowel-pins  are  fitted  into  their  reamed  holes.  When  this 
work  has  been  finished,  the  two  halves  of  the  cylinder  are 
again  bolted  together  and  the  entire  cylinder  is  carefully 
finish-bored  and  grooved,  the  operation  being  performed  on 
a  horizontal  boring  machine.  The  grooving  tool  used  for 
this  purpose  is  carried  in  a  boring-bar  through  which  a  feed- 
rod  slides  in  an  axial  hole.  This  feed-rod  carries  a  tapered 
shoe  at  its  forward  end,  which  engages  a  corresponding 
tapered  surface  on  the  top  to  provide  for  feeding  this  tool 
out  into  the  work.  Movement  of  the  feed-rod  through  the 
boring-bar  is  accomplished  by  means  of  a  wheel  fitted  onto 
the  threaded  end  of  the  rod  at  the  rear  end  of  the  boring- 
bar.  The  final  operation  performed  in  the  machine  shop  is 
to  lay  out  the  positions  of  the  holes  for  bolts  used  in  secur- 
ing the  nozzle  block 
chamber  to  the  cyl- 
inder, to  lay  out  the 
vertical  and  horizon- 
tal oil-holes,  and  to 
lay  out  the  exhaust 
connections.  After 
these  holes  have  been 
drilled  the  cylinder  is 
sent  to  the  erecting 
shop  where  the  blades 
are  put  in. 

Setting:  Blades  in  Turbin  e 
Rotors  and  Cylinders 

In  connection  with 
the  explanation  given 
in  the  first  install- 
ment, of  the  way  that 
machining  operations 
are  performed  on  the 
turbine  spindle,  men- 
tion was  made  of  the 
tapered  or  dovetailed 
form  of  the  blade 
grooves.     The    reason 


Assembling  the  Blades   in  a  Turbine   Cylinder.     This   Illustration   clearly 
shows  the   Stay-wires  which  help  to  support  the  Blades 
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Fig.    19.     Drilling  Bolt   Holes  in  Top  Half  of  Turbine   Cylinder  Cover 

for  this  form  of  the  grooves  is  that  the  steel  spacers  or 
packings  which  fit  in  the  grooves  between 
each  pair  of  adjacent  blades  are  tapered  on 
the  sides  so  that  they  cannot  rise  vertically 
out  of  the  grooves.  These  spacers  or  pack- 
ings rest  on  a  head  swaged  on  the  bottom  of 
each  blade,  thus  holding  the  blades  securely 
down  in  the  grooves.  The  packings  are  made 
of  cold-rolled  steel  and  the  blades  are  made 
of  copper.  The  method  of  procedure  in  manu- 
facturing blades  is  briefly  as  follows:  Copper 
sections  are  rolled  to  the  required  cross-sec- 
tion and  then  reduced  to  exactly  the  proper 
size,  and  also  given  a  good  finish,  by  being 
drawn  twice  through  drawing  dies.  After  the 
head  has  been  swaged  on  the  end,  two  comma 
(,)  shaped  holes  for  the  stay-wires  are  pierced 
under  a  power  press,  after  which  the  finished 
blade  is  cut  off. 

In  assembling  blades  into  either  the  rotor 
or  cylinder  of  a  Westinghouse  steam  turbine, 
the  first  step  is  to  secure  what  is  known  as  a 
"start-piece"  into  one  of  the  grooves,  after 
which  alternate  blades  and  spacers  are  in- 
serted until  the  groove  has  been  filled  all  of 
the  way  around  ready  to  receive  the  final  in- 
sert which  is  known  as  "stop^piece."  The  Flg' 
operation  of  assembling  the  blades  in  the  cylinder  is  illus 


trated  In  Fig.  L8,  Baeb  blade,  made  to  §e1  at  right  angles, 
is  pierced  with  two  holes,  a  round  hole  in  the  center  and  a 
comma  Bhaped  one  near  the  ond.  The  round  stay-wire  which 
passes  through  the  center  hole  gives  greater  strength  and 
itability,  and  the  comma-shaped  wire  which  passes  through 
ihe  coiimia  shaped  hole  keeps  the  blade  from  twisting  when 
it  is  under  steam  pressure,  and  also  forms  a  strut  between 
the  blades. 

After  a  blade  has  been  set  in  place  and  measured  by  a  90- 
degree  gage,  the  stay-wires  are  bent  on  each  side  of  the 
blade  to  hold  it  in  the  proper  position.  "When  a  row  is  com- 
pleted, the  spacing  between  the  blades  is  again  tested  by  a 
feeler  gage  which  is  designed  to  snugly  fit  in  the  standard 
passage  for  steam.  All  deviations  are  corrected.  The  next 
step  is  to  weld  the  stay-wires  to  each  of  the  blades.  This  Is 
done  with  an  oxy-acetylene  torch  and  wire  of  special  com- 
position, as  shown  in  Fig.  20.  After  the  blades  in  all  of 
the  grooves  have  been  welded  to  the  stay-wires,  the  cylinder 
or  rotor  is  taken  to  a  boring  machine  or  to  a  lathe,  as  the 
case  may  be,  and  set  up  ready  to  have  the  blades  of  the  cyl- 
inder bored  or  the  blades  of  the  rotor  turned  to  the  required 
diameter.     Fig.    21    shows    the    operation    of    turning    the 


Turning  the  Blades  of  a  Turbine  Rotor  down  to  the  Required  Diameter 

blades  of  a  rotor  down  to  the  required  diameter  in  a  lathe. 


Fig.   20. 


Welding  the  Stay-wires  to  the  Blades   with   an   Oxy-acetylene  Torch, 
prevents  Danger  of  the  Blades  slipping  on  the  Stay-wires 


Importance  of  Balancing:  Turbine  Rotors 

Accurate  balance  of  the  rotors  of  marine 
turbines  is  a  matter  of  absolute  importance, 
because  they  run  at  approximately  3600  rev- 
olutions per  minute,  and  any  lack  df  balance 
would  result?  in  serious  vibration  and  an  ab- 
normally rapid  wear  of  bearings  and  other 
parts.  To  avoid  trouble  from  this  cause,  a 
practice  is  made  at  the  plant  of  the  Westing- 
house  Electric  &  Mfg.  Co.  of  very  accurately 
balancing  the  rotors.  In  handling  this  work, 
use  is  made  of  the  principle  that  where  all 
parts  of  an  assembled  rotating  member  are 
in  accurate  balance,  the  entire  member  will 
also  be  accurately  balanced.  The  advantage 
of  balancing  separate  parts  of  the  assembly 
independently  is  merely  one  of  the  greater 
convenience  of  handling  the  work.  In  start- 
ing the  work  of  balancing  turbine  rotors  after 
insertion  of  the  blades  has  been  completed, 
the  bolts  which  secure  the  end  piece  to  the 
drum  are  removed  and  a  connection  is  made 
with  a  tapped  hole  in  the  side  of  the  turbine 
rotor    to    provide    for    filling    the    rotor    with 
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water  and  then  applying  hydraulic  pressure  to  force  the 
end  piece  out  of  the  drum.  When  this  has  been  done,  each 
of  the  end  pieces  and  the  drum  are  balanced  independently 
on  a  special  static  balancing  machine,  the  design  and  use 
of  which  were  described  in  detail  in  an  article  entitled  "Dy- 
namic and  Static  Balancing,"  published  in  the  December 
and  January  numbers  of  Machinery.  This  machine  was 
illustrated  in  Pig.  19  of  the  article  to  which  reference  is 
made.  After  the  separate  parts  of  the  rotor  have  been  bal- 
anced in  this  way,  the  spindle  is  reassembled  and  again 
tested  for  static  balance  on  the  commonly  used  form  of 
knife-edge  ways.  It  will  seldom  be  found  that  there  is  any 
lack  of  balance  of  the  assembled  member  after  each  of  its 
parts  have  been  independently  balanced;  but  should  any 
error  be  discovered,  it  must  be  absolutely  corrected  before 
the  rotor  is  assembled  into  a  complete  turbine. 

Drilling1  Condenser  Tube-plates 

For  use  in  connection  with  marine  turbine  systems  of  its 
manufacture,  the  Westinghouse  Electric  &  Mfg.  Co.  makes 
surface  condensers,  one  of  which  is  shown  in  Fig.  23  with 
the  end   plate  removed   in   order  to   show  the   design   more 


Fig.    23.      Westing! 


jse   Marine   Condenser   with   End   Plate   removed   to 
show   Arrangement  of   Tubes 


Fig.  22.     Planing  the   Shell  Casting  for  a  Condenser 

clearly.  One  of  the  interesting  operations  in  machining 
parts  of  these  condensers  is  the  drilling  of  the  tube-plates. 
These  plates  are  laid  off  and  then  drilled  on  radial  drilling 
machines.  In  each  condenser  there  is  one  cast-iron  support- 
ing plate  at  the  center  and  two  Muntz  metal  plates,  one  at 
each  end.  An  ingenious  method  has  been  worked  out  by 
which  a  plate  which  has  already  been  drilled  and  counter- 
bored  is  used  as  a  jig  for  the  performance  of  subsequent 
drilling  operations.  By  this  plan,  a  drilled  and  counterbored 
plate  is  laid  on  top  of  two  plates  which  are  to  be  drilled 
and  the  three  are  clamped  together.  The  top  plate  with 
the  counterbored  holes  is  fitted  with  hardened  steel  bush- 
ings through  which  the  drill  passes  without  any  friction 
and  drills  the  holes  in  the  two  lower  plates.  This  arrange- 
ment saves  labor  in  the  lay-out  of  the  work  and  insures  ac- 
curacy and  good  workmanship. 

Assembling-  Condensers 

The  condenser  shells  are  made  of  gray  iron  castings,  and 
the  first  step  in  machining  them  is  to  plane  the  joints  as 
shown  in  Fig.  22,  after  which  the  bolt  holes  are  drilled  and 
reamed.  Then  the  joints  are  scraped  to  an  accurate  fit. 
Before  putting  the  tubes  in  place,  the  condenser  shell  Is 
completely  assembled  and  filled  with  water,  which  is  then 
subjected  to  pressure  in  order  to  ascertain  that  there  are 
no   defects   in   the*  casting   or   workmanship   of   fitting   the 


joints.  After  this  has  been  done  the  cast-iron  tube  support 
is  put  in  at  the  center  of  the  shell  and  the  Muntz  metal  tube 
plates  at  either  end,  after  which  the  work  of  assembling 
may  be  started.  The  brass  tubes  are  shipped 
to  the  plant,  cut  to  exactly  the  required 
length,  and  the  first  step  is  to  assemble  these 
in  place  in  the  condenser  plates.  Then  the 
space  between  the  tubes  and  end  plate  has 
to  be  securely  packed.  For  this  purpose  a 
piece  of  string,  commercially  known  as  cor- 
set lace,  is  cut  to  a  length  of  twenty-six  inches 
which  is  just  enough  to  pack  the  space.  A 
special  calking  tool,  made  of  steel  tubing, 
just  the  size  to  enter  the  counterbored  holes 
is  used  to  feed  and  pack  the  string.  The  end 
of  the  string  is  put  into  the  space  between 
the  tubes  and  plate,  and  the  calking  tool  is 
then  pushed  into  position.  Light  taps  on  this 
tool,  with  a  rawhide  mallet  and  a  turn  of  the 
tool  feeds  the  string  which  securely  packs 
the  tubes  into  position.  A  threaded  ferrule 
is  then  screwed  into  the  hole  over  the  pack- 
ing which  forms  an  effective  seal.  A  view  in 
the  shop,  showing  girls  engaged  in  calking 
the  tubes  into  the  tube-plates  of  the  con- 
densers may  be  seen  in  Fig.  27.  After  pack- 
ing the  tube  joints,  the  water  chamber  and 
end  plates  are  assembled  in  place,  and  the 
entire  condenser  is  given  a  second  water  test  under  pressure. 
When  this  test  shows  that  there  are  no  defects,  the  water 
is  drained  out  and  the  condenser  painted   for  shipment. 


Fig.   24.     Assembled   Turbine   Equipment  Ready   for   Shipment 
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Testing  the  Completed 
Turbine 

After  the  treotlng  depart- 
iiniii  has  assembled  nil  parts 
of   a   turbine,    there    is   still 

some    highly    important    work 

to  bo  dour  before  the  com- 
pleted unit,  a  view  of  which 
is  shown  in  Fig.  1M,  is  ready 
for  Shipment.  This  consists 
Of  giving  tin1  turbine  a  run- 
ning lost,  as  shown  in  Fig. 
28,  during  which  time  it  is 
under  the  observation  of  an 
experienced  operating  engi- 
neer who  definitely  ascer- 
tains that  all  members  of  the 
equipment  are  functioning 
properly  and  directs  the  mak- 
ing of  such  adjustments  as 
are  necessary  in  order  to  en- 
able the  turbine  to  operate  at 
maximum  efficiency.  After  a 
turbine  has  been  set  up  on 
the  test  blocks  and  connected 
to  the  steam  line,  the  first 
step  is  to  carefully  examine 
all  oil-cups  and  channels,  to 
make  sure  that  there  is  no 
obstruction  which  would  pre- 
vent the  free  circulation  of 
lubricating  oil.  Next  the  tur- 
bine spindle  is  turned  over 
very  slowly  and  great  care  is 
taken  to  see  that  none  of  the 
blades  on  the  rotor  interfere  Fi&-  25-    Balancing  the 

with  blades  mounted  in  the  cylinder.  Similar  precautions 
are  taken  to  assure  that  all  other  parts  run  freely.  When 
these  preliminary  steps  have  been  taken,  steam  is  admitted 
into  the  turbine  cylinder  and  the  machine  is  allowed  to  run. 
first  at  a  very  low  speed.  After  being  allowed  sufficient  time 
to  warm  up  under  these  conditions  of  operation,  the  turbine 
is  gradually  speeded  up  until  the  normal  speed  of  3600  rev- 
olutions per  minute  is  reached,  and  this  condition  of  opera- 
tion is  maintained  for  a  sufficient  length  of  time  to  show 
definitely  that  the  equipment  runs  smoothly  and  without 
tendency  for  the  bearings  to  become  heated  or  other  objec- 
tionable conditions  to  manifest  themselves.  Finally,  the 
turbine  is  run  at  50  per  cent  in  excess  of  the  normal  speed, 


that  is,  at  5400  revolutions 
per  minute  for  a  short  period 
of  time. 

Assurance  of  Satisfactory  Re- 
sults from  Westintfhouse 
Marine  Systems 

This  care  which  is  taken 
in  testing  the  operation  of 
Westinghouse  marine  tur- 
bines (and  the  same  is  in 
every  way  true  of  tests  made 
of  reduction  gears,  which 
have  been  described  in  the 
preceding  installment  of  this 
article)  is  typical  of  the  pre- 
cautions that  are  observed  in 
performing  each  operation  in 
the  process  of  manufacturing 
all  parts  which  enter  the 
completed  equipment,  in  or- 
der to  be  absolutely  sure  of 
perfection  of  the  finished 
product.  The  greatest  care  is 
taken  in  the  selection  of  all 
materials,  and  an  idea  has 
been  given  of  the  way  in 
which  the  chemical  and  phys- 
ical laboratories  check  up  the 
quality  of  these  materials 
when  they  are  received  at  the 
plant,  in  order  to  provide 
against  the  possibility  of  in- 
ferior grades  of  metal  being 
shipped  from  the  mills  as  a 
result  of  an  error.  The  same 
degree  of  care  is  observed  all 
Men  are 

carefully  trained  to  perform  each  important  machining 
operation,  and  they  are  instructed  in  the  use  of  gages  and 
methods  of  testing  to  assure  that  the  required  degree  of 
accuracy  and  perfection  of  workmanship  have  been  ob- 
tained. 

An  important  factor  in  assuring  the  attainment  of  per- 
fect workmanship  is  the  excellent  equipment  of  high-grade 
machine  tools  of  the  very  latest  types  with  which  the  plant 
is  equipped — tools  which  can  be  depended  upon  to  produce 
work  of  the  highest  perfection  of  finish  and  of  the  greatest 
possible  accuracy.  These  machines  are  used  in  a  plant 
which   was   completely   laid   out   by   efficiency   engineers   of 


Assembled   Turbine   Rotor 

of  the  way  through  the  process  of  manufacture. 


Fig:.  26.     Machining  Operations  performed  on  Marine  Turbine  and  Condenser  Farts  in  Machine  Shop  No.   1 
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Fig.  27.     Calking  the  Tubes  into 

wide  experience  before  construction  was  started.  Naturally, 
this  was  the  means  of  enabling  ideal  conditions  of  operation 
to  be  attained.  By  laying  out  the  entire  plant  for  operation 
upon  a  carefully  arranged  plan,  all  departments  are  located 
in  the  proper  relation  to  each  other,  which  is  an  important 
matter   in  handling  raw  materials  and   parts   in  course   of 


Tube-plates  of  the   Condensers 

production.  It  is  all  of  these  factors,  combined  with 
a  progressive  and  aggressive  system  of  management,  which 
has  enabled  the  Westinghouse  Electric  &  Mfg.  Co.  to  turn 
out  the  remarkable  number  of  completed  marine  systems 
which  have  been  finished  in  the  short  period  of  time  during 
which   the   new  plant  has  been  in   operation. 


Fig.  28.     Turbine  Equipment  set  up  on  Testing  Blocks  to  receive  a  Trial   Run  before  being  shipped 
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Fourth  of  a  Series  of  Articles  on  the  Principles 
of  Organization  and  Details  of  System  Used  in  a 
Medium  Size  Machine  Tool  Manufacturing  Plant— Based 
Upon  the  Practice  of  the  Foster  Machine  Co.,  Elkhart,  Ind. 

BY  OSKAR  KYLIN    AND  ERIK  OBERG 


THE  previous  installments  of  this  series  of  articles  have 
dealt,  respectively,  with  the  general  functions  of  man- 
agement and  with  the  methods  and  systems  used  by  the 
Foster  Machine  Co.,  in  its  engineering  department  and  man- 
ufacturing department,  giving  details  relating  to  the  work 
carried  on  by  the  planning  department,  the  tool-room,  the 
routing  department,  etc.  The  present  and  last  installment  of 
the  series  will  deal  with  the  factory  control;  that  is,  the 
methods  employed  for  keeping  the  management  constantly 
informed  upon  the  performance  of  the  factory  so  that  there 
is  at  all  times  proper  data  in 
the  hands  of  the  managing 
board  relative  to  the  efficien- 
cy of  the  plant.  A  brief  re- 
view of  the  work  of  the  ad- 
vertising and  employment  de- 
partments, and  of  the  general 
principles  applied  to  the 
handling  of  men '  in  a  ma- 
chine  tool   plant   is   included. 


Factory  Control 

Fig.  38  shows  at  A  and  B 
two  diagrams  which  indicate 
the  inter-relations  underlying 
the  important  principles  of 
the  control  of  the  factory  by 
the  management.  At  A  is 
shown  how  the  manufactur- 
ing schedule  is  determined 
by  reference,  on  the  one  hand, 
to  the  standard  time  for  each 
operation  and,  on  the  other 
hand,  to  the  total  capacity  of 
each  department.  From  the 
standard  time  for  each  opera- 
tion, the  total  number  of 
hours  required  per  depart- 
ment for  a  given  lot  of  ma- 
chines can  be  determined.  It 
is  evident  that,  when  the  total 
number  of  hours  required  for 
a  given  lot  of  machines  is 
divided,  say,  by  the  total  ca- 


STANDARD  TIME 
FOR  EACH  OPERATION 


TOTAL  NUMBER  OF  HOURS 
REQUIRED  PER  DEPARTMENT 
FOR  ONE  LOT  OF  MACHINES 


TOTAL  CAPACITY 
OF  EACH  DEPARTMENT 


MANUFACTURING 
SCHEDULE 


STANDARD  TIME 
FOR  EACH  OPERATION 


ACCURATE  REPORT 

OF  ACTUAL  TIME 

USED  BY  EACH  MAN 

PER  OPERATION 


Fig.     38.     Diagram     showing     the     Inter-relation     of     Information     upon 
which   the   Factory  Control  of  the   Foster  Machine   Co.    is  based 


pacity  of  a  department  expressed  in  hours  per  month,  the 
quotient  will  be  the  number  of  months  required  for  passing 
through  a  certain  number  of  machines,  and  in  this  way  the 
manufacturing  schedule,  which  indicates  the  time  required 
for  the  manufacture  of  the  product,  may  be  made,  up. 

In  the  diagram  B,  is  indicated  how  the  efficiency  of  the 
plant  may  be  recorded.  By  comparing  the  standard  time  for 
each  operation  with  an  accurate  report  of  the  actual  time 
used  by  each  individual  man  for  this  operation,  a  compari- 
son between   standard  time  and   actual   time  can   be  made. 

This  comparison,  in  turn, 
gives  a  key  to  the  efficiency 
of  each  individual  workman, 
and  the  records  of  efficiency 
for  each  man,  when  taken  to- 
gether, form  a  record  of  the 
efficiency  of  the  department. 
The  efficiencies  of  the  various 
departments,  when  summed 
up,  give  a  record  of  the  effi- 
ciency of  the  whole  factory. 
The  following  paragraphs 
will  explain  how  these  princi- 
ples are  applied  in  the  practi- 
cal control  of  the  factory  of 
the  Foster  Machine  Co. 


Departmental  Efficiency 
Records 

It  is  highly  important  that 
there  be  a  record  of  the  effi- 
ciency of  each  man  and  of 
each  department,  because 
weaknesses  in  a  department 
may  be  indicated  in  this  way, 
and  thus  it  is  possible  for  the 
management  to  know  which 
men  give  satisfactory  service. 
These  records  show,  also  the 
value  of  new  ideas  and  im- 
pro\ements,  so  that  it  is  pos- 
sible to  find,  in  plain  figures, 
the  value  of  innovations. 
Hence,    the   records   make   it 
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possible  to  improve  manufacturing  conditions  in  many  direc- 
tions, and  they  also  give  an  Idea  as  to  promotions  and  in- 
creases in  pay,  and  furnish  other  information  that  the  man- 
agement should  have  with  regard  to  the  men.  Fig.  39  shows 
the  record  of  the  men  in  a  certain  department,  and  gives  a 
comparison  of  the  standard  production  hours  and  the  actual 
time  required  by  the  different  men  for  performing  their 
work.  The  total  hours  at  the  bottom  of  the  card  give  an 
idea  of  the  efficiency  of  the  department.  These  records  cover 
periods  of  two  weeks,  and  are  used  by  the  department  fore- 
men and  the  superintendent  to  give  them  the  information 
that  they  require  relating  to  the  men  and  to  the  departments. 

Progress  Reports 

Fig.  40  shows  another  report  that  is  prepared  for  two  weeks 
at  a  time,  the  object  of  this  report  being  to  provide  a  record 
which  will  show  how  nearly  completed  a  job  is  in  the  shop 
at  any  given  time.  The  job  numbers  are  given  at  the  top 
of  the  columns  and  under  each  job  number  two  columns  are 
provided,  one  headed  "Time  Allowed"  and  one,  "Time  Con- 
sumed." The  time  allowed  is  the  total  time  required  for  the 
job,  based  upon  standard  time  for  each  operation.  The  time 
consumed  gives  the  number  of  hours  that  have  actually  been 
employed  in  completing  part  of  the  job.  By  comparing  the 
two  values,  it  is  possible  to  determine  approximately  the 
percentage  of  the  completion  of  a  job.  If,  for  some  reason, 
the  manufacturing  schedule  should  need  revision,  the  record, 
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Eecord  of   Efficiency  of  Men   in  a  Certain   Department 


established.  This  record  is  of  the  greatest  importance  in  the 
economical  handling  of  factory  production.  Under  the  head- 
ing "Labor"  the  labor  costs  for  each  operation  on  each  piece 
are  recorded,  and  these  added  together  give  the  total  labor 
cost.  The  total  labor  cost  added  to  the  cost  of  materials 
and  the  overhead  cost  gives  the  total  manufacturing  cost  for 
each  piece.  This  record  is  simple  and  yet  gives  all  the 
information  that  is  required  by  the  managing  board  or  the 
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Fig-.  41.     Part  List  with  Extension  for  recording-  Costs, 

Fig.  40,  makes  it  possible  to  change  the  schedule  in  an  in- 
telligent manner  and  without  guesswork.  The  report  will 
show  also  if  certain  work  can  be  accelerated  beyond  schedule 
time,  as  may  be  necessary  in  case  an  order  comes  in  for  a 
machine  to  be  completed  ahead  of  the  schedule.  It  will  be 
noted  that,  in  all  cases,  these  control  records  have  the 
standard  time  as  a  basis  of  comparison.  No  control  is  possi- 
ble, unless  there  is  a  standard  of  comparison  by  which 
performance  may  be  compared.  Hence,  in  every  case  where 
the  management  aims  at  efficiency,  it  is  necessary  to  estab- 
lish as  nearly  as  possible  a  "standard  of  performance,"  and 
then  see  that  this  standard  is  lived  up  to. 

Fig.  41,  which  is  a  repetition  of  the  part  list  with  an  ex- 
tension for  recording  costs,  is  a  control  record  of  the  effi- 
ciency of  the  whole  factory.  This  record  shows  actual  costs, 
and  when  these  costs  are  compared  with  the  standard  costs, 
the   percentage   of  efficiency   of   the   entire   factory  may   be 
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Progress  Report,   providing-  a  Record  showing-  how  nearly   a  Job  is  completed  in 
the    Shop    at    Any    Given    Time 


providing-  a  Record  of   the   Efficiency  of   the   Entire   Factory 

president  of  the  concern  for  determining  whether  costs  are 
rising  or  falling,  and  makes  it  possible  to  determine  easily 
the  causes  for  increased  cost  so  that,  if  possible,  these  causes 
may  be  removed. 

Advertising-  Department 

The  advertising  department  is  organized  under  the  engi- 
neering department,  because  intelligent  advertising  work  of 
a  line  of  machinery  such  as  machine  tools  cannot  be  con- 
ducted by  any  other  department  in  a  thoroughly  efficient 
manner.  The  advertising  of  machine  tools  consists  princi- 
pally of  conducting  an  educational  campaign,  and  the  ad- 
vertising must  convey  definite  engineering  information  re- 
garding the  product.  It  must  state  what  the  product  can  do 
in  regard  to  economical  manufacture,  and  no  other  depart- 
ment could  give  as  accurate  and  essential  information  on  this 
subject  as  the  engineering  department.  This  is  especially 
true  in  the  writing  of  catalogues  and  circu- 
lars, as  these  should  be  more  than  mere 
records  of  dimensions  and  general  statements. 
Trade  journal  advertising  now  also  gives 
more  definite  information  than  in  the  past, 
and  all  advertising  literature,  whether  in  the 
form  of  catalogues,  circulars,  or  trade  jour- 
nal advertising,  to  be  of  the  greatest  value, 
should  consist  of  brief,  technical  descriptions 
of  the  products.  While  the  engineering 
department,  therefore,  should  have  charge 
of  the  advertising,  because  it  knows  what  the 
product  is  designed   to  do  and   what  can   ba 
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obtuined  from  the  maehine  in  the  way  of 
performance,  it  is  evident  that  the  engineer- 
ing department  should  work  in  close  coopera- 
tion with  the  sales  department  in  preparing 
advent sing  material  and  in  Formulating  ad- 
vertising policies.  It  is  evident,  of  course, 
that  the  general  policies  are  determined  upon 
by  the  managing  hoard,  so  that  the  engineer- 
ing department  has  charge  merely  of  the  exe- 
OtttlOD  of  the  policy  that  has  been  formu- 
lated 

Employment  Department 
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The  importance  of  the  employment  depart- 
ment is  becoming  more  and  more  recognized. 
The  idea  that  every  foreman  can  hire  his  own 
men  and  that  efficiency  and  satisfaction  can 
thereby  be  obtained  is  passing  away.  The 
superintendent's  time  should  be  occupied  with 
production  problems  and  not  with  interview- 
ing applicants  for  positions.  Hence,  he  should  not  be  re- 
quested to  devote  his  time  to  hiring  labor.  A  special  em- 
ployment department  with  an  employment  manager  should 
take  care  of  this  part  of  the  work,  and  the  employment 
department  should,  in  addition  to  hiring  labor,  become  a 
link  between  the  employe  and  the  employer  after  the  men 
have  been  hired.  If  this  feature  of  the  work  is  properly 
conducted,  the  employment  department  can  aid  greatly  in 
promoting  good  will  and  cooperation  between  the  firm  and 
the  men,  to  the  best  interests  of  both  the  employes  and  the 
company.  In  Fig.  42  may  be  seen  the  form  of  application 
blank  used. 

Fig.  43  shows  a  record  of  increases  in  pay,  as  well  as  a 
record  of  men  leaving  the  employ  of  the  company.  Fig.  44 
is  a  special  record  kept  by  the  employment  department, 
giving  confidential  information  relating  to  the  personality, 
character,  etc.,  of  the  employes.  In  filling  out  these  records, 
four  grades  of  rating  are  used:  Very  good;  good;  fair;  and 
poor.  This  record  makes  it  possible  for  the  management  at 
any  time  to  obtain  a  fair  idea  as  to  the  personality  and 
qualifications  of  the  men  in  the  company's  employ,  and  is  of 
value  when  questions  of  promotion,  raises  in  pay,  etc.,  have 
to  be  decided. 

General  Principles  Relating-  to  the  Handling-  of  Men 

A  fundamental  principle  in  the  handling  of  men  at  the 
Foster  Machine  Co.  is  that  the  foreman  should  be  more  of  a 
teacher  than  a  boss.  In  fact,  this  is  insisted  upon  as  one  of 
the  most  important  principles  of  proper  management,  and 
this  principle  should  be  applied  right  at  the  top  and  should 
permeate  throughout  the  whole  organization.  The  principal 
duty  of  the  foreman  is  not  to  do  a  great  deal  of  work  him- 
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Fig.  42.     Application  Blank  for  Employment 

self,  but  to  see  that  the  men  working  in  his  department  are 
aided  in  obtaining  the  production  which  the  system  and 
facilities  provided  make  it  possible  to  obtain.  He  must  not 
be  a  driver,  however,  but  a  leader.  He  should  keep  the  men 
in  his  department  working  at  full  efficiency,  but  should  not 
make  an  attempt  to  force  the  worker  beyond  the  normal 
capacity  of  endurance.  Men  can  work  at  a  certain  per  cent 
of  overload  just  as  machines  can — for  a  while;  but  the 
maximum  production  in  the  long  run  becomes  the  greatest 
when  the  men  work  at  full  normal  efficiency,  rather  than  at 
an  overload  capacity. 

It  is  a  great  mistake  to  enforce  non-essential  authority. 
There  is  nothing  to  be  gained  in  trying  to  get  a  man  to  do  a 
certain  thing  that  is  non-essential,  simply  because  the  fore- 
man has  the  authority  to  make  a  man  do  as  he  wants  him  to 
do.  All  authority  should  be  used  only  for  increasing  the 
efficiency  of  the  organization.  When  any  act  on  the  part  of 
the  employe  tends  to  decrease  the  efficiency,  then  the  fore- 
man should  act. 

An  important  part  of  the  work  of  maintaining  the  effi- 
ciency at  a  high  standard  is  involved  in  the  question  of  pro- 
motions. It  is  of  importance  that  men  in  the  employ  of  the 
company,  rather  than  outsiders,  be  promoted.  Older  em- 
ployes are  generally  more  loyal,  and  it  is  a  great  stimulant 
to  them  to  know  that  when  there  is  an  opportunity  for  pro- 
motion, they  will  be  considered,  provided  they  have  the 
qualifications.  This  knowledge  makes  every  man  willing  to 
give  the  best,  because  he  knows  that  he  will  not  be  forgotten 
when  there  is  an  opportunity  to  promote  him. 

The  welfare  work,  which  is  now  becoming  so  prominent,  is 
more  of  a  success  when  it  is  conducted  by  the  men  them- 
selves than  when  it  is  directed  by  the  company.  It  is  per- 
fectly proper  for  the  company  to  aid,  co- 
operate, and  encourage  any  work  of  this  kind, 
but  the  democratic  tendencies  of  the  times 
require  that  the  actual  work  be  left  largely 
to  committees  selected  by  the  men.  If  that  is 
done,  there  is  a  possibility  for  cooperative  ef- 
fort that  cannot  be  obtained  otherwise. 

Few  shop  managers  recognize  how  impor- 
tant it  is  to  increase  the  knowledge  of  the 
employes  in  order  to  improve  the  efficiency 
of  the  organization.  A  shop  force  that  is  well 
informed  on  the  methods  of  the  trade  is  far 
more  efficient  than  one  that  has  been  trained 
to  perform  certain  operations  only.  The 
wider  the  general  distribution  of  knowledge 
of  shop  methods  among  the  employes,  the 
greater  the  production,  and  other  things  be- 
ing equal,  there  is  no  greater  aid  toward  in- 
creasing the  efficiency  of  the  whole  organiza- 
tion than  the  reading  of  trade  journals  and 
the  Company        mechanical  books.     The  management   should 
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Fig.   44.     Special  Record  kept  by  Employment   Department,    giving   Con- 
fidential Information  relating  to  the  Personality,   Character, 
etc.,  of  the  Employes 

do  whatever  it  can  to  encourage  the  employes  to  take  full 
advantage  of  the  opportunities  provided  to  obtain  an  educa- 
tion along  mechanical  lines  from  the  trade  literature  that 
is  easily  available  to  anyone  who  cares  to  study. 


ELIMINATING  THE  V-THREAD 

Several  years  ago,  the  tap  manufacturers  made  an  an- 
nouncement to  the  effect  that  in  the  future  taps  with  V- 
threads  would  be  supplied  only  to  order,  and  that  all  stand- 
ard taps  regularly  carried  in  stock  would  be  made  with  the 
U.  S.  standard  thread.  A  similar  decision  has  now  been 
reached  by  the  screw  products  manufacturers  in  the  making 
of  cap-  and  set-screws,  the  U.  S.  standard  thread  having 
been  adopted  as  a  single  standard.  As  announced  by  the 
National  Acme  Co.,  Cleveland,  Ohio,  it  is  the  belief  among 
the  manufacturers  of  cap-  and  set-screws  that  the  U.  S.  form 
of  thread  is  superior  to  the  V-thread,  and  that  it  will  meet 
practically  all  the  requirements  for  which  the  V-thread  has 
been  used  in  the  past.  Among  the  users,  also,  there  is  a 
rapidly  growing  tendency  to  favor  the  U.  S.  form,  and  it 
appears  to  be  only  a  question  of  a  few  years  until  the  V- 
thread  will  have  become  obsolete.  Complaints  are  also  fre- 
quently made  that  the  existence  of  two  standards  for  cap- 
and  set-screws  places  a  handicap  upon  the  dealer.  Those 
offering  a  "complete  line"  are  now  required  to  stock  both 
V-  and  U.  S.  thread  screws,  yet  many  sizes  of  V-thread  screws 
are  rarely,  if  ever,  specified  by  users,  and  are,  therefore, 
held  as  emergency  or  dead  stock.  Obviously,  the  elimination 
of  the  V-form  will  be  welcomed  by  the  dealers. 

In  view  of  the  above  facts,  the  National  Acme  Co.  has 
decided  to  carry  a  complete  stock  of  the  U.  S.  standard  cap- 
and  set-screws  only,  and  to  eliminate  the  V-thread  screws 
as  rapidly  as  possible;  V-thread  screws  will  be  made  to 
order  only  when  specified. 


MICROMETER  GAGE 

HY    H      KI.KZWEIL 

The  micrometer  gage  shown  in  the  accompanying  illus- 
tration is  used  to  gage  the  internal  groove  in  the  hook  ring 
for  a  bobbin  case  bearing,  Bhown  at  W.  Although  this  gage 
1b  special  in  nature,  gages  for  similar  work  could  be  made 
along  the  same  general  lines  as  that  here  illustrated. 
A  standard  micrometer  head  is  held  in  the  spindle-holder 
B,  which  is  hinged  in  the  milled  slot  of  the  cast-iron  body 

A,  by  means  of  the  pin  C.  In  addition  to  carrying  the  mi- 
crometer spindle,  the  spindle-holder,  which  is  made  of  ma- 
chine steel,  pack-hardened,  also  has  a  hole  for  carrying  the 
auxiliary  spindle  D.  This  spindle  is  made  of  hardened  drill 
rod,  and  has  a  splined  head  for  receiving  the  pilot-point  set- 
screw  E,  which  acts  as  a  key.  Spindle  D  carries  at  its  lower 
end  the  small  gage  pin  F,  which  enters  the  internal  groove 
in  the  work.  In  this  way,  the  height  of  the  groove  is  gaged 
as  the  micrometer  spindle  bears  against  the  head  of  the 
auxiliary  spindle. 

Variation  in  the  location  of  the  internal  groove  is  com- 
pensated for  by  pressure  of  the  micrometer  spindle  against 
the  force  exerted  on  spindle  D  by  the  light  expansion  spring 
G.  After  the  work  is  placed  in  the  pack-hardened  cold-rolled 
steel  holder  H  in  the  body  of  the  gage,  the  spindle-holder 

B,  which  has  been  swung  back  out  of  the  way,  is  brought 
down  into  position  as  shown  in  the  illustration.  A  half- 
turn  of  the  slabbed-head  screw  J,  secures  the  spindle-holder 
or  releases  it,  as  the  case  may  be,  which  greatly  expedites 
the  working  of  the  gage.  Two  hardened  drill-rod  pins  K 
form  the  bearing  for  the  gage  body  and  the  spindle-holder, 
when  in  the  gaging  position,  and  the  construction  provides 
for  readily  replacing  or  relocating  these  pins  when  worn, 
by  means  of  holes,  which  it  will  be  noticed,  are  drilled  clear 
through  the  body  and  the  spindle-holder. 
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By  JOSEPH  A.  SHELLY 

THE  first  article  on  this  subject,  published  in  the  May 
number  of  Machinery,  described  the  wood  turning 
lathe,  equipment  and  tools  for  pattern  turning.  The 
present  article  will  take  up  turning  shoulders,  fillets,  small 
core-prints,  cylindrical  patterns  and  irregular  forms;  fit- 
ting flanges  and  bands;  faceplate  turning;  turning  small 
bosses;  building  work  on  the  faceplate;  inside  turning; 
turning  to  templets;  rechucking;  turning  eccentric  rings; 
turning  balls;   and  sandpapering  lathe  work. 

Turning-  Shoulders,  Fillets,  and  Small  Core-prints 

In  turning  shoulders,  the  skew  chisel,  held  on  edge,  is 
used  to  finish  the  shoulder  as  at  A,  Fig.  14.  The  groove  is 
first  roughed  out,  and  then  sized  with  a  sizing  tool,  leaving 
enough  stock  for  two  or  three  cuts  with  the  skew  chisel, 
which  should  be  held  so  that  the  beveled  edge  is  in  line 
with  the  shoulder.  Shoulders  on  large  pieces  often  have  to 
be  finished  with  the  diamond  point,  as  at  B. 

Fillets,  as  a  general  rule,  should  be  turned  last  and  fin- 
ished with  a  round-nose 
tool.  Small  fillets  can 
be  turned  accurately 
enough  by  first  turning 
so  as  to  leave  a  square 
cornered  projection,  as 
at  A,  Fig.  15,  equal  to 
the  fillet  radius.  Large 
fillets  should  be  turned 
to  a  templet  as  at  B, 
roughing  them  out  with 
a  diamond-point  tool 
and  finishing  with  a 
round-nose  tool.  The 
gouge  is  rather  a  dan- 
gerous tool  to  use  for 
this  purpose,  as  it  is 
likely  to  catch  on  the 
corners  unless  skill- 
fully handled.  The  fil- 
lets on  long  slender 
hubs  cannot  be  turned 
from  the  solid  stock, 
and  it  is  customary  to 
turn   a   pin  and   fit   a 


Fig.    13.     Building  up   Work   on   the   Lathe   Faceplate 


Second  of  Two  Articles 

disk  with  the  grain  the  opposite  way,  as  at  C.  The  fillet  is 
formed  on  the  disk  which  is  glued  and  nailed  to  the  hub. 
Every  pattern  shop  should  have  on  hand  a  stock  of  both 
straight  and  tapered  core-prints,  ranging  from  two  inches 
down.  Each  print  should  have  a  pin  to  fit  some  standard 
size  auger  bit.  The  straight  prints  should  be  turned  to  the 
exact  size  at  the  center  and  perhaps  1/64  inch  over  size  at 
the  bottom  and  the  top,  while  the  tapered  prints  are  made 
the  exact  size  at  the  bottom.  It  is  a  good  idea  to  leave 
about  1/8  inch  of  the  tapering  print  straight  to  prevent  sand- 
papering under  size  and  also  to  help  center  the  core,  when 
the  molder  has  to  file  the  end  to  fit. 

*  Turning-  Cylindrical  Patterns  and  Irregular  Forms 

The  barrel  of  a  cylindrical  piece  should  be  roughed  off 
with  a  gouge,  and  a  space  the  width  of  the  sizing  tool  turned 
to  size  at  each  end;  if  the  cylinder  is  more  than  7  or  8 
inches  in  diameter,  the  lathe  will  have  to  be  stopped  when 
calipering.      The   more    spots   that   are   sized,   the   easier    it 

will  be  to  turn  the 
piece  straight,  but  it 
often  happens  that  the 
work  is  sized  with  the 
calipers  on  the  ends 
only,  and  has  to  be 
turned  from  one  end  to 
the  other  with  the 
straightedge  as  a  guide, 
as  shown  at  D,  Fig.  15. 
As  an  aid  to  straight 
turning,  a  straight  line 
is  sometimes  planed 
with  the  fore  plane  on 
one  side  of  the  barrel, 
from  sizing  point  to 
sizing  point.  By  turn- 
ing to  this  space,  which 
may  be  chalked  with 
blue  to  make  it  prom- 
inent, much  handling 
cf  the  straightedge  can 
be  avoided.  The  final 
testing,  however,  should 
always  be  done  with  a 
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Fig.    14.     Turning   Shoulders 

straightedge.  This  method  is  also  applicable  to  sizing  and 
turning  tapered  or  conical  work. 

Irregular  shaped  pieces  are  given  the  desired  form  by 
turning  them  to  fit  templets,  as-  shown  at  A,  Fig.  16,  or,  if 
they  are  parted  pieces,  they  may  first  be  centered  in  the 
lathe  and  then  taken  apart  and  an  accurate  outline  of  the 
desired  shape  laid  out  on  the  joint.  By  cutting  to  these 
lines  on  one  edge  on  the  band  saw  an  excellent  guide  for 
turning  to  shape  is  obtained  when  the  pieces  are  put  to- 
gether again  and  placed  in  the  lathe.  An  example  is  shown 
at  B. 

Thin  stock  should  be  used  in  making  templets,  and  the 
edges  should  be  beveled  so  as  not  to  be  over  1/8  inch  thick; 
these  templets  are  chalked  and  rubbed  on  the  work  to  see 
where  it  is  necessary  to  remove  the  stock.  In  using  a  tem- 
plet on  work  such  as  illustrated  at  A,  a  section  at  each  end 
should  first  be  turned  true  for  the  templet  to  ride  on. 

Long  slender  pieces,  like  piston-rods,  are  difficult  to  turn, 
because  they  spring  away  from  the  tool  and  chatter  and 
vibrate  so  that  it  is  impossible  to  turn  them  round  or 
smooth.     A  temporary  wooden  steadyrest  will  help  to  over- 
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Fig.   15.      (A,   B,   and   C)    Methods  of   forming  FiUets. 
Cylinder   with   Straightedge 


(D)    Testing 


come  this;  the  work  may  be  revolved  slowly  at  first,  and  a 
true  spot  about  two  inches  long  turned  in  the  center  to  set 
the  steadyrest  jaws  against.  Care  must  be  taken  not  to 
spring  the  piece  in  setting  the  steadyrest  and  the  turning 
must  be  done  carefully  or  else  the  true  spot  will  wear  away 
too  quickly.  When  the  rest  is  removed,  the  spot  turned  first 
may  be  planed  flush  with  the  rest  of  the  rod.  Straight  rods 
are  sometimes  made  by  turning  each  end  to  size  and  planing 
from  one  end  to  the  other,  finishing  them  by  sandpapering 
in  the  lathe. 

Fitting  Flanges  and  Bands 

A  standard  joint  for  flanges  is  shown  at  C  in  Fig.  16.  A 
recess  is  turned  in  the  print  to  receive  the  flange.  As  a  rule, 
the  flange  is  fastened  from  the  inside  with  screws,  which 
necessitates  taking  the  pattern  apart.  This  is  objectionable, 
as  is  also  the  fact  that  the  flange  cannot  well  be  moved  after 
it  is  in  place.    Fitting  over  the  print  and  against  the  shoul- 


der formed  by  the  barrel,  as  at  D,  is  perhaps  the  most  satis- 
factory way,  as  the  flange  may  be  nailed  or  screwed  from 
the  end,  and  if  it  is  to  be  built  of  segments  on  the  barrel, 
it  will  be  found  the  handiest  method,  besides  lending  itself 
well  to  alterations.  The  shoulders  against  which  the  flange 
fits  should  be  turned  under  or  hollow  so  that  the  flange  will 
make  a  tight  joint.  If  the  flanges  are  solid  or  built  together 
of  segments  they  should  not  be  sawn  to  size  until  they  are 
ready  to  be  used.  They  will  fit  much  better  if  this  rule 
is  observed.  Long  straight  pieces  will  sometimes  have  raised 
bands,  as  at  B,  that  will  require  a  lot  of  time  and  the  re- 
moval of  considerable  stock  if  turned  from  the  solid.  To 
overcome  this,  grooves  are  turned,  and  the  bands  built  in 
of  segments. 

Turning:  for  Squares  and  Hexagons- FaceplateLTurning 

Portions   of   turned    patterns   are   often   made   square   or 
hexagonal   to   take  a  wrench,   and   it  is   customary    to   turn 
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Fig.    16.      (A  and   B)    How  Irregular   Forms   can   be   turned. 
(C,   D,   and  E)   Fitting  Flanges  and  Bands 

these  parts  round  and  divide  the  circumference  with  a  pair 
of  dividers  in  laying  off  the  lines  to  cut  to.  After  the  circle 
is  divided  the  piece  is  laid  on  a  straight  surface  and  a 
parallel  straightedge,  wide  enough  to  be  in  line  with  the 
center,  is  placed  beside  it,  as  at  A,  Fig.  17,  for  drawing  the 
lines.  Two  parallel  straightedges  may  also  be  fastened  to- 
gether at  right  angles  and  used  for  the  same  purpose,  as  at 
B.  To  determine  the  size  of  the  round  for  a  given  square 
or  hexagon,  it  may  be  laid  out  full  size  or  calculated.  If 
square,  the  distance  d  across  the  flats  multiplied  by  1.4142 
will  give  the  distance  D  across  the  corner  (see  Fig.  18) ; 
if  hexagonal,  the  distance  d  across  the  flats  multiplied  by 
1.1547  equals  the  distance  D  across  the  corners. 

Faceplate  or  chuck  plate  turning  differs  from  that  pre- 
viously described  in  that  the  work  is  supported  at  one  end 
only,  and,  for  the  most  part,  the  wood  grain  presented  to 
the  tools  will  run  in  a  different  direction.  This  branch  of 
turning  consists  of  facing  and  outside  and  inside  turning 
or  boring. 

Turning  Small  Bosses 

The  quickest  way  to  turn  a  small  boss  is  to  fasten  a  piece 
to  the  screw  chuck,  turn  it  to  the  diameter  at  the  base  of 
the  fillet,  and  face  off  the  end.  The  dividers  are  set  to  the 
radius  of  the  boss,  and,  with   the  point  of  one  leg  in  the 


Fig.    17.      Laying   out   Square   or   Hexagonal   Patterns 
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center,  a  circle  is  drawn  with  the  lathe  running.  The  rest 
is  then  swung  around  parallel  to  the  axis  of  tire  work,  and 
the  thickness  laid  off  with  a  second  pair  of  dividers;  if 
there  are  a  number  of  hosses  to  make,  it  will  save  time  to 
have  two  pairs  of  dividers.  With  a  cutting-off  tool  a  groove 
is  turned  about  1/8  inch  deep  at  the  thickness  line.  The 
fillet  is  turned  with  a  round-nose  tool  and  sandpapered  and 
varnished  before  the  boss  is  cut  off.  If  a  central  hole  for 
a  skewer  is  needed,  it  can  be  bored  with  an  auger  bit,  the 
lathe  being  run  slowly,  but  the  hole  must  not  be  deep  enough 
to  strike  the  central  screw.  In  cutting  off,  the  tool  is  held 
in  the  same  manner  as  a  sizing  tool  and  the  right  hand  is 
used  to  catch  the  boss,  as  shown  at  A,  Fig.  19. 

Another  way  to  turn  larger  bosses  and  facing  pieces  is  to 
use  a  suitable  wooden  faceplate.  It  should  be  trued  up  and 
a  circle  scribed  corresponding  to  the  rough  outside  diameter 
of  the  boss.  The  piece  to  be  turned  is  fastened  to  the  face- 
plate with  three  or  four  brads,  driven  with  the  heads  pro- 
truding about  1/8  inch  so  that  they  may  be  withdrawn.  The 
outside  is  turned  with  a  diamond-point  tool,  and  the  fillet 
finished  to  the  scribed  line  with  a  round-nose  tool.  The 
fillet  should  be  sandpapered  in  the  lathe,  but  the  face  should 
not,  as  the  nails  are  in  the  way.  The  stock  should  be  planed 
to  the  exact  thickness  before  turning.  Bosses,  core-prints, 
etc.,  requiring  a  central 
pin  may  be  quickly 
made  by  planing  up 
the  stock  and  laying 
out  the  circles  for  saw- 
ing. In  the  center  of 
each  circle  a  hole  is 
bored  part  way  through, 
and  a  dowel-pin  glued 
in  and  allowed  to  ex- 
tend the  required  length 
of  the  pin.  A  hole  is 
turned  in  the  faceplate 
to  fit  the  pin  and  the 
pieces  are  fastened 
with  nails. 
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Fig. 


18.      Relation   between    Diameter    and    Width    across    Flats    for    Square 
and  Hexagonal  Forms 


Facing- 


it  should  be  finished  with  the  scraping  chisel.  The  lathe 
should  be  stopped  for  testing  and  the  straightedge  chalked. 
If  it  is  straight  there  will  be  a  chalk  line  across  from  side 
to  side  when  the  edge  is  rubbed  (see  sketch  B,  Fig.  19).  If 
the  piece  to  be  turned  entirely  covers  the  faceplate,  it  is 
well  to  make  the  latter  a  trifle  hollow,  as  at  C,  and  if  a 
built-up  ring  is  to  be  turned,  a  space  large  enough  for  the 
ring  is  all  that  will  be  required.  The  outer  part  of  chuck 
plate  D  has  been  faced 
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Turning  a  surface 
that  is  at  right  angles 
to  the  axis  of  revolu- 
tion is  called  "facing," 
and  when  a  piece  is  so  turned  it  is  said  to  be  "faced  off." 
In  facing,  the  rest  should  be  set  a  trifle  below  the  center, 
and  if  the  surface  is  small,  say  2  feet  or  so  in  diameter,  the 
roughing  off  may  safely  be  done  with  a  gouge.  The  tool 
should  be  sharp  and  the  surface  should  be  tested  with  the 
lathe  running,  by  holding  a  straightedge  against  the  face 
and  noting  where  the  stock  should  be  removed.  When  the 
face  is  as  straight  across  as  it  can  be  made  with  the  gouge, 
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Fig.    19.     Examples   of  Faceplate   Turning 


CHUCK  PLATE 


for  a  built-up  ring.  A 
center  should  always  be 
made  on  every  face- 
plate with  the  trammel 
or  divider  points;  in 
fact,  a  center  should  be 
made  on  all  turned 
pieces  whether  the  im- 
mediate need  for  it 
can  be  seen  or  not. 

When  turning  large 
faceplates,  the  diamond- 
point  will  be  found  a 
safer  tool  to  rough  off 
with,  particularly  if 
the  plate  is  consider- 
ably out  of  truth.  The 
finishing  should  be 
done  with  a  scraping 
chisel,  and  the  surface 
should  be  tested  with  a 
straightedge.  Segment  courses  should  be  faced  with  the 
same  tools,  following  the  same  general  rules,  but  for  finish 
courses  that  are  to  be  built  on,  the  toothed  scraper  will  be 
found  handy.  When  facing  segments,  in  addition  to  testing 
them  from  side  to  side  with  a  straightedge,  a  segment  in 
each  course  should  be  tested  across  the  face  with  a  square 
blade,  and  it  is  a  good  plan  to  make  them  slightly  hollow 
so  that  the  next  course  will  be  sure  to  show  tight  joints  at 
the  edges.  On  very  large  jobs  there  is  likely  to 
be  more  or  less  vibration  of  the  faceplate  which 
will  cause  a  scraping  tool  to  dig  in  and  catch; 
this  can  be  obviated  by  finishing  the  face  and 
outside  of  such  rings  with  the  toothed  scraper 
and  removing  the  tooth  marks  with  a  sharp  block 
plane  set  to  make  a  very  fine  cut.  The  plane  is 
held  on  the  face  or  outside  of  the  ring  while  it 
is  slowly  revolved. 

Too  much  care  cannot  be  exercised  in  fasten- 
ing work  to  the  faceplate.  The  screw  should  fit 
the  holes  bored  for  them  as  three  screws  in  tight- 
ly fitting  holes  will  hold  more  than  seven  or  eight 
in  holes  that  are  too  big.  Work  that  has  been 
glued  to  the  faceplate  does  not  require  as  many 
screws  as  work  applied  dry. 
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Fig.   20.     Methods  of   constructing   Cone-shaped   Patterns 


Building-  Work  on  the  Faceplate 

Large   work   is   always   built   on   the   faceplate 
without   removing    the    latter    from    the    spindle. 
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CHUCK   PLATE 


Fig.  21.     Inside  Turning 

Fig.  13  shows*  method  of  building  webs  or  plates  by  means 
of  sectors,  with  the  grain  running  from  the  center  to  the 
outside.  The  pieces  are  nailed,  screwed,  and  glued  to  the 
outer  and  inner  segment  rings,  pinch-dogs  being  used  to 
draw  the  joints  together.  A  portable  bench  is  handy  for 
work  of  this  kind.  In  the  particular  job  shown  under  con- 
struction In  the  illustration,  the  ends  of  the  segments  and 
the  joints  between  the  sectors  were  finished  on  the  disk 
grinder. 

This  method  of  building  is  often  used  for  truncated  cone- 
shaped  patterns  as  at 
A,  Fig.  20,  which  shows 
a  pattern  for  the  cast- 
iron  bottom  of  a  steel 
air  vessel  in  course  of 
construction.  The  out- 
side and  inside  rings 
are  built  of  segments 
and  turned  at  an  angle 
for  the  staves  with  the 
grain  running  to  the 
center.  These  staves 
were  planed  with  a 
round-soled  plane  to  fit, 
and  were  nailed  and 
glued  to  the  segment 
rings.  The  pattern  was 
finished  outside  and  re- 
chucked  for  finishing 
the  inside.  To  get  the 
thickness  of  the  bottom 
when  turning  the  in- 
side, two  1/4-inch  holes  were  bored  when  the  outside  was 
finished,  and  pins  equal  in  length  to  the  required  thickness 
were  driven  in  flush;  the  inside  was  then  turned  in  a 
straight  line  from  one  pin  end  to  the  other. 

Another  cone-shaped  pattern  for  the  under  support  of  a 
boring  mill  bearing  is  partly  shown  at  G,  Fig.  20.  The  top 
ring  in  this  case  is  turned  and  centered  on  a  support  built 
on  the  chuck  face  on  which  the  large  ring  is  built  and 
turned.  This  support  is  not  shown  in  the  illustration,  but 
may  be  made  of  box  form  with  a  top  to  fasten  the  smaller 
flange  to;  it  should  be  stiff  and  securely  fastened  to  the 
chuck  face  by  screws.  The  staves  are  laid  out,  as  at  B,  by 
drawing  two  concentric  circles,  representing  the  large  and 
small  diameters  at  the  extreme  ends  of  the  staves.  The 
larger  circle  is  divided  into  an  equal  number  of  parts  and 
lines  x  are  drawn  from  the  spacing  points  to  the 
center,  giving  the  widths  y  and  z  at  the  widest 
and  narrowest  part  of  the  stave  and  also  the  in- 
cluded angle  a  of  the  edges  in  a  plane  b-b.  This 
angle  or  taper  is  next  transferred  to  one  edge  of 
a  stave,  and  this  edge  is  planed  by  hand  to  the 
lay-out  lines.  This  edge  may  then  be  used  to  set 
the  bevel  while  the  stock  is  held  against  the  face 
with  the  blade  at  right  angles  or  in  plane  c-c. 
The  bevel  is  next  used  for  setting  the  fence  on 
the  jointer.  A  shoulder  was  turned  on  the  bottom 
ring  against  which  the  wide  ends  of  the  staves 
were  fastened  with  glue  and  secured  by  toe  nail- 


ing into  the  ring.  Screws  were  used  for  fastening  at  the 
top.  The  staves  were  made  tapering  with  square  edges, 
then  beveled  and  worked  out  on  the  InBlde  with  a  round  sole 
plane,  a  templet  being  used  at  each  end  to  make  the  cur- 
vature right,  and  a  straightedge  to  test  with  in  finishing 
the  intervening  space  straight;  the  staves  had  to  be  worked 
carefully,  as  this  pattern  was  not  turned  inside.  The  rebate 
to  fit  against  the  shoulder  was  cut  with  a  backsaw,  chisel, 
and  flat  gouge. 

Tools  for  Facing  Large  and  Small  Disks    Inside  Turning 

Small  disks  should  be  roughed  off  with  the  gouge,  but  the 
diamond-point  tool  will  be  found  more  suitable  for  the  larger 
ones,  as  it  offers  less  resistance  to  the  high  spots,  when  they 
come  around,  and  there  is  little  danger  of  its  being  caught. 
The  gouge  should  be  used,  however,  on  large  and  small  work 
to  reduce  it  to  size,  and  should  be  very  sharp  to  produce 
smooth  surfaces.  The  edge  should  be  tested  by  squaring 
from  the  face  and  the  piece  should  be  brought  to  within 
1/16  inch  of  size  before  finishing  with  the  scraping  chisel. 
The  same  tools  may  be  used  for  finishing  segment  jobs,  but 
the  gouge  must  be  used  carefully,  if  at  all,  on  the  larger 
jobs.  The  toothed  scraper  may  be  used  for  finishing  outside 
segment  work  before  the  scraping  chisel  is  applied. 

For  inside  pattern 
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Fig.   22.     Additional  Examples   of   Faceplate   Work 


turning,  It  is  safer  to 
eliminate  the  gouges 
and  substitute  the  dia- 
mond-point and  round- 
nose  tools.  A  very  good 
tool  for  putting  a  rough 
hole  through  a  disk  is 
shown  at  H  in  Fig.  7  in 
the  May  installment.  It 
is  known  as  a  cutting- 
off  tool;  with  it  a  piece 
3  inches  in  diameter 
and  about  1.1/4  inch 
thick  may  be  taken  out 
at  one  cut.  The  dia- 
mond-point, when  used 
on  inside  work,  should 
be  ground  at  such  an 
angle  that  the  leading 
edge  will  not  strike  the 
faceplate  before  the 
point.  Segment  work  should  preferably  be  roughed  off  with 
the  point  of  the  tool  as  at  A,  Fig.  21,  and  finished  with  the 
scraping  edge,  as  at  B.  Very  small  holes  are  always  hard 
to  turn,  as  the  diamond-point  often  cannot  be  used,  but  they 
can  be  finished  satisfactorily  with  a  narrow  square-nose  tool 
that  is  ground  to  cut  on  the  side,  as  at  E,  Fig.  19.  The  end 
of  this  tool  may  be  used  for  boring  the  rough  hole  and  the 
side  for  finishing.  It  saves  time  to  start  small  holes  by 
boring  a  smaller  hole  first  with  an  auger  bit. 

Turning:  to  Templets    Rechucking 

The  templets  used  for  shaping  pieces  on  the  faceplate  need 
be  only  half  sections  of  the  form  desired,  as  shown  in  Fig. 
23.  In  turning  elbows  and  U-pipes  C,  it  is  better  to  turn 
the  inside  and  outside  diameters  and  the  thickness,  and  then 
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Fig.   23.      Turning  to  Templets 
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Fig.   24.      Sizing  and   testing  Faceplato   Work 

turn  from  the  center  to  the  outside  and  to  the  inside,  using 
a  Quarter  round  templet,  as  at  A,  Fig.  22.  The  work  may  he 
checked  with  a  half-round  templet  when  finished.  In  turn- 
ins  quarter  rounds,  it  is  a  good  plan  to  bevel  the  corners  away. 
When  a  piece  that  is  to  be  shaped  on  both  sides  has  one 
side  finished,  it  must  be  reversed  and  again  placed  in  a 
central  position  on  the  faceplate  to  finish  the  opposite  side. 
With  a  small  piece,  this  is  done  by  turning  a  recess  in  the 
faceplate  to  fit  the  outside  diameter  tightly,  as  at  B,  Fig.  22. 
If  the  piece  is  small  no  screws  will  be  needed,  the  friction 
being  enough  to  hold  it  in  place,  but  if  it  is  fairly  large, 
it  would  be  safer  to  use  a  couple  of  screws.  With  large 
pieces,  there  are  objections  to  turning  grooves  in  the  face- 
plate, so  it  is  the  practice  to  saw  segments  3/16  to  5/16  inch 
thick  and  attach  them  to  the  faceplate  as  at  C,  leaving  suf- 
ficient stock  for  turning  to  size;  these  segments  may  be 
spaced  some  distance  apart,  and  they  can  be  arranged  for 
chucking  both  inside  and  out.  The  diamond-point  tool 
should  be  used  for  this  work.  Bosses  are  sometimes  turned 
on  pieces  to  fit  the  hole  in  the  faceplate,  as  at  D,  for  the 
purpose  of  rechucking. 

Sizing  and  Testing-  Faceplate  Work    Keeping-  Seg-ment 
"Work  Square 

The  outside  calipers  may  be  used  for  sizing  small  pieces 
with  the  lathe  in  motion,  as  previously  explained,  but  for 


Fig-.  25.     Use  of  Trammels  in  Connection  with  Segment  Work 

the  larger  pieces,  the  lathe  will  have  to  be  stopped.  The 
inside  calipers  should  never  be  applied  to  work  while  the 
lathe  is  running.  The  draft  in  holes  may  be  tested  by  meas- 
uring the  hole  top  and  bottom  with  the  inside  calipers  and 
testing  for  straightness  with  a  straightedge.  For  sizing  ring 
work  over  2  feet  in  diameter,  a  good  plan  is  to  use  a  measur- 
ing rod,  as  at  A,  Fig.  24.  This  gives  the  inside  and  outside 
diameters  and  is  used  as  shown.  One  end  of  the  rod  has  a 
piece  bradded  to  it  to  notch  over  the  edge.  To  test  the  draft, 
a  straightedge  and  square  are  used  as  at  B.  The  square  with 
a  sliding  blade  is  well  adapted  to  this  work. 

In  facing  segment  work,  blocks  should  be  bradded  in  the 
center  to  raise  the  center  about  flush  with  the  segment  faces, 
and  the  segment  edges  on  every  second  course  turned  true 
for  1/8  inch.  This  is  to  prevent  running  out  of  square  with 
the  face.  A  center  may  be  made  on  the  raised  center  blocks 
and  a  circle  scribed  on  the  face  as  a  new  setting  line  for  the 
next  course.  Trammels  used  in  this  way  are  shown  in  Fig.  25. 

Turning-  Flywheel  and  Pulley  Rims 
In   turning   flywheel   rims,   the   center  course   or   courses 
should  be  turned  to  a  thickness  equal  to  the  thin  end  of  the 


aplder   arm    phiH   a   .small    amount   left   for   facing 

n  hen  the  ring  is  rechucked,  The  object  In  doing 
Hi  is  is  to  be  able  to  cut  on  the  glue  Joint  when 
making  the  gains  or  sockets  for  the  arms.  This 
center  course,  or  courses,  is  marked  No.  1  In  the 
view  A,  Fig.  26.  The  fillet  thai  oonnecte*the  In- 
side of  the  rim  and  the  arm  is  turned  from  course 
No.  2  and  course  No.  3  extends  to  the  top.  Course 
No.  8  is  faced  off  until  the  distance  from  the  face 
to  the  center  of  course  No.  1  is  equal  to  half  the 
face  of  the  wheel.  The  center  is  blocked  up  level 
with  the  face  and  the  inside  diameter  laid  off 
with  a  pair  of  trammels.  The  tapered  part  and  the  inside 
of  i  he  bead  course  are  then  turned  and  a  center  line  scribed. 
The  bead  and  fillet  are  then  turned  and  fitted  to  a  templet, 
as  at  B.  The  rim  is  next  rechucked,  as  at  C,  the  bead 
finished,  and  the  inside  and  bead  sandpapered.  The  spider 
arms  are  then  gained  and  fastened  to  the  rim;  next  course 
No.  1,  which  is  now  uppermost,  is  faced  off  flush  with  the 


Fig.   26.     Turning  Flywheel  and  PuUey  Rims 

arms,  and  courses  Nos.  4  and  5  are  applied  and  finished  as 
at  D.  The  outside  of  the  rings  should  be  turned  off  roughly 
before  finishing  the  inside,  so  that  the  work  will  run  in  bet- 
ter balance,  but  the  outside  should  not  be  turned  to  size 
until  fully  built  up  and  finished  inside,  unless  there  is  some 
good  reason  for  it.  It  is  sometimes  possible  to  turn  rims 
on  the  inside  without  rechucking,  when  the  face  is  wide  and 
the  straight  part  on  the  inside  runs  far  enough  away  from 
the  chuck  plate  to  turn  the  fillet  at  the  base  of  the  bead. 
Partings  for  turned  work  are  of  the  pin  and  socket  variety. 
A  variation  from  this  is  the  loose  rim  turned  to  fit  a  recess 
that  is  used  for  pulleys  to  avoid  parting  the  web. 

Turning  Holes  and  Recesses  off  Center— Turning  Eccentric  Rings 
Holes  and  recesses  that  are  off  center  may  be  turned  and 
bored  by  laying  out  the  position  of  the  holes,  as  at  A,  Fig. 
27,  and  boring  a  1/4-inch  hole  through  each  center  and  a 
corresponding  hole  in  the  chuck-plate  center.  A  1/4-inch 
dowel-pin  is  pushed  through  the  pattern  into  the  hole  in  the 
plate  to  center  it,  as  at  B.  The  pin  is  withdrawn  after  the 
pattern  is  fastened,  which  may  be  done  with  screws  or  with 
nails  if  the  pattern  is  light  in  weight.  In  turning  pieces 
off  center,  the  lathe  should  be  run  slowly  and  the  chuck  plate 
counterbalanced  if  necessary.  This  is  an  excellent  way  of 
turning  countersunk  screw  holes  that  are  to  be  cast* 

The  drawing  for  an  eccentric  ring  usually  has  the  inside 
and  outside  diameters  and  the  thicknesses  at  opposite  sides 
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Fig.  27.     Turning  Holes  or  Recesses  off  Center 
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given,  as  at  A,  Fig.  29.  It  is  a  good  plan  to  build 
these  rings  as  though  they  were  to  be  concentric, 
leaving  plenty  of  stock  on  the  outside.  The  in- 
side of  the  ring  is  turned  first.  A  cross-piece  for 
a  center  line  is  fitted  into  place  and  the  outside 
of  the  ring  laid  out  with  about  1/16  inch  left  for 
turning,  as  shown  at  B.  The  ring  is  then  taken 
from  the  faceplate  and  the  square  center  lines 
are  drawn  on  the  inside  before,  the  ring  is  band- 
sawed  on  the  outside  lines.  A  center  line  is  next 
laid  out  on  the  faceplate,  and  on  this  another 
center  is  located  a  distance  from  the  true  center, 
equal  to  one-half  the  difference  between  the  thick 
and  thin  sides  of  the  ring.  From  this  center  a 
circle  is  scribed  corresponding  to  the  inside  diam- 
eter of  the  ring  at  the  bottom,  and  the  ring  is 
rechucked  for  turning  the  outside  by  setting  the 
inside  to  the  center  line  and  the  circle. 

Turning:  Balls 

To  turn  a  parted  ball  pattern,  two  pieces  of 
suitable  size  are  turned  to  fit  together  with  a  pin 
and  socket  joint  as  indicated  at  A,  Fig.  28.  The 
thickness  of  these  pieces  should  be  a  little  greater  than  the 
radius  of  the  finished  ball  with  the  outside  diameter  about 
1/16  inch  over  size.  Rechucking  is  done  by  means  of  the 
pin  or  socket;  the  outside  is  turned  to  the  exact  size  and  to 
the  required  thickness  and  the  corners  turned  away  as  at 
B.  A  templet  of  thin  wood  or  sheet  metal  is  next  used  to 
finish  the  half  ball,  as  at  C. 

If  the  ball  is  to  be  a  solid  one,  it  is  turned  carefully  to 
templet  and  about  1/16  inch  over  size,  as  at  D.  The  ends 
are  then  cut  off  and  the  ball  fitted  to  a  cup  chuck  to  within 
3/16  or  1/4  irich  of  the  center,  as  at  E.  This  chuck  is  turned 
away  on  the  inside  so  that  the  ball  when  pushed  tightly  into 
it  will  be  held  by  a  ridge  about  3/8  inch  wide  at  the  face. 
A  groove  is  turned  with  a  1/8-inch  chisel  at  the  center  of 
the  ball  and  to  the  exact  diameter;  the  ball  is  then  revolved 
in  the  chuck  so  that  another  groove  may  be  turned  to  the 
same  diameter  and  at  right  angles  to  the  first  one.  To  finish 
the  ball,  it  is  only  necessary  to  turn  away  the  stock  between 
the  grooves,  which  must  be  done  carefully  to  prevent  the 
ball  from  flying  from  the  chuck. 

Sandpapering-  Lathe  Work 

Straight  turned  pieces  should  be  sandpapered  with  the 
paper  wrapped  around  a  straight  block;  if  the  inside  of  a 
large  ring  is  to  be  sanded,  the  block  may  be  rounded  to  fit 
the  inside  of  the  ring.  Sandpaper  wrapped  around  a  straight 
dowel-pin  will  be  found  an  effective  means  for  sanding  very 
small  holes.  Fillets  and  round  outlines  are  sanded  with  the 
sandpaper  held  in  the  hands.  It  should  never  be  held  in 
one  spot,  but  moved  back  and  forth  so  that  the  abrasive  will 
not  cut  a  series  of  parallel  grooves.  Coarse  sandpaper  should 
be  used  first  and  the  finishing  should  be  done  with  a  finer 
grade.  Lathe  work  should  always  be  given  a  coat  of  shellac, 
which   is   allowed   to   dry   and   is   sandpapered   before   being 
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Fig.    28.     Turning   Balls   or   Spherical-shaped  Parti 

taken  from  the  lathe,  unless  pieces  are  to  be  fitted  and  glued 
to  it,  in  which  case  the  shellac  would  prevent  the  glue  from 
sticking. 


METHOD  OF  CHECKING  PRODUCTION 

At  the  plant  of  the  New  Process  Gear  Corporation,  in 
Syracuse,  N.  Y.,  a  graphical  method  has  recently  been 
adopted  for  use  in  maintaining  a  constant  check  upon  the 
rate  of  production  that  is  attained.  The  chart  used  for  this 
purpose  extends  across  one  wall  of  the  inspection  depart- 
ment, and  is  made  from  a  piece  of  coordinate  paper  ap- 
proximately three  feet  in  width.  Four  record  lines  are 
drawn  on  this  chart,  and  these  represent  the  number  of 
parts  produced  each  day  which  are  found  to  be  in  the  follow- 
ing conditions:  First,  "defective  work,"-  caused  by  imperfec- 
tions of  the  material,  which  were  not  discovered  until  mach- 
ining operations  had  been  started;  second,  "spoiled  work," 
resulting  from  mistakes  made  by  employes  or  from  an  un- 
satisfactory quality  of  workmanship;  third,  "regular  produc- 
tion," which  includes  only  those  parts  that  are  passed  by 
the  inspection  department;  fourth,  "repair  work,"  which 
includes  all  parts  that  are  rejected  by  the  inspection  depart- 
ment, but  that  can  be  corrected  in  the  "hospital"  or  repair 
shop.  As  production  reports  come  in,  they  are  entered  upon 
this  chart,  and  it  will  be  apparent  that  the  total  number  of 
pieces  which  were  reported  is  represented  by  the  sum  of  the 
numbers  corresponding  to  the  position  of  the  four  curves 
on  this  chart.  The  advantage  of  this  method  is  that  it  en- 
ables the  production  manager,  or  any  other  official,  to  see 
at  a  glance  just  how  conditions  stand  in  the  plant,  and  if 
there  is  an  abnormally  high  amount  of  defective,  spoiled, 
or  repair  work,  the  necessary  steps  may  be  taken  to  find  the 
cause  of  the  trouble  and  prevent  its  recurrence.       E.  K.  H. 


Fig:.   29.     Turning-  Eccentric  Rings 


The  Scientific  American  quotes  a  coutemporary 
as  saying  that  a  file,  when  new.  if  viewed  under 
a  strong  magnifying  glass,  will  be  found  to  con- 
sist of  fine  points  or  teeth  so  far  as  the  cutting 
surface  is  concerned,  and  if  passed  over  a  piece 
of  hard  steel  or  other  hard  resistant  metal  it  will 
be  found  that  the  majority  of  these  teeth  splinter 
off.  leaving  a  very  dull  set  of  cutting  points.  For 
this  reason,  it  is  best  always  to  use  files  first  on 
brass  and  copper  alloys  (as  this  saves  the  teeth 
from  breaking  away,  while  the  heat  engendered 
by  t he  working  friction  anneals  them  somewhat) 
and  later  on  wrought  iron  and  mild  steel,  harder 
steel  and  cast  iron  taking  the  last  place.  After- 
ward the  files  will  need  to  be  restored,  if  they 
are  to  be  of  further  use. 
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Materials  of  Machine  Construction 


BY  G.  ll.  KENDALL 


AS  no  text  book  at  the  present 
time  covers  all  the  materials 
commonly  used  in  machine  con- 
struction in  such  a  brief  and  compre- 
hensive  manner   that  reference   can 


Mechanical  engineers,  designers,  and  drafts- 
men frequently  have  occasion  to  compare 
the  cost  and  physical  characteristics  of  dif- 
ferent metals  before  specifying  any  one  ma- 
terial  on   a   drawing   for  a   certain    purpose. 


easily    be    made    by    a    designer    or    i  The  following  review  of  the  materials  most 

commonly  used  in  machine  design  give,  In 
a  comprehensive  manner,  the  most  impor- 
tant information  relating  to  each.  This  in- 
formation is  based  upon  a  bulletin  prepared 
for  a  large  and  well-known  machine-building 
concern  for  the  use  of  its  engineering  staff. 


draftsman  to  the  particular  material 
that  he  may  want  to  use,  a  large 
industrial  concern  has  had  the  re- 
quired information  collected  and  ar- 
ranged in  bulletin  form,  from  which 
the  following  paragraphs  have  been 
prepared.  The  bulletin  is  intended 
to  give  the  designer  and  draftsman  a  brief  outline  only  of 
the  principal  uses,  comparative  costs,  and  chief  characteris- 
tics of  the  various  metals  and  to  enable  him  to  make  a  fair 
comparison  of  these  materials.  It  is  not  intended  to  cover 
comprehensively  all  the  peculiarities  and  characteristics  of 
the  different  metals  as,  if  that  had  been  done,  the  purpose  of 
the  compilation  would  have  been  defeated,  the  intention 
being  to  present  briefly  and  clearly  the  most  important 
points  only. 

While  the  cost  per  pound  has  been  given  of  the  various 
materials,  it  should  be  understood  that  the  factor  of  cost, 
which  is  always  quite  flexible,  is  at  present  so  uncertain  that 
the  prices  quoted  herein  should  be  accepted  subject  to  varia- 
tion. 

Cast  Iron 

Cast  iron  is  almost  universally  used  for  forms  that  must  be 
shaped  by  casting,  especially  where  weight  is  not  objection- 
able, or  where  considerable  weight  is  desired.  It  should  not, 
however,  be  used  for  parts  which  are  subject  to  shock  or 
strain,  as  it  is  weak  in  tension  and  brittle.  Cast  iron  makes 
a  good  bearing  surface  and  is  cheap.  Surfaces  of  cast  iron 
parts  which  are  subject  to  continuous  wear  will  last  much 
longer  if  they  are  chilled. 

Properties — Cost,  4  cents  per  pound.  Weight,  0.260  pound 
per  cubic  inch;  464  pounds  per  cubic  foot.  Specific  gravity, 
7.21.  Strength:  tension,  16,500  pounds  per  square  inch; 
compression,  95,000  pounds  per  square  inch;  shear,  20,000 
pounds  per  square  inch.    Melting  point,  2300  degrees  F. 

Malleable  Iron 

Malleable  iron  is  made  by  annealing  white  cast  iron.  It  is 
much  stronger  than  cast  iron,  but  weaker  than  steel  castings, 
and  can  be  bent  and  worked  to  some  extent.  Malleable  iron 
cannot  be  welded,  but  can  be  hardened,  and  when  so  treated 
is  especially  adapted  to  the  hardware  class  of  castings.  It  is 
suitable  for  parts  which  are  subjected  to  shock  or  strain, 
such  as  small  levers,  links,  rod  connections,  etc.  As  a  rule, 
it  is  better  to  make  heavy  castings  of  steel.  Malleable  iron 
makes  a  good  substitute  for  steel  castings  on  account  of  its 
low  cost. 

Properties — Cost,  10  cents  per  pound.  Weight,  0.260  pound 
per  cubic  inch;  464  pounds  per  cubic  foot.  Specific  gravity, 
7.21.  Strength:  tension,  35,000  pounds  per  square  inch; 
compression,  42,000  pounds  per  square  inch;  shear,  20,000 
pounds  per  square  inch.    Melting  point,  2700  degrees  P. 

Wrought  Iron 

Wrought  iron  is  the  purest  form  of  commercial  iron  and 
has  a  fibrous  structure.  It  is  more  easily  forged  than  steel 
and  can  be  readily  welded;  it  cannot  be  hardened  or  heat- 
treated  the  same  as  steel,  but  can  be  casehardened  by  the 


use  of  cyanide  of  potassium.  It  has 
a  high  electrical  conductivity  and 
magnetizes  easily.  Wrought  iron 
should  never  be  used  for  bearing 
surfaces,  as  Its  slag  content  causes 
heating  and  wear,  but  it  is  suitable 
for  chain  links,  rods,  angles,  braces, 
levers,  etc.,  and  for  use  when  sub- 
jected to  high  temperatures.  Some 
of  the  best  grades  of  wrought  iron 
are  known  as  "Norway  iron,"  but  are 
actually  grades  of  iron  made  in 
Sweden. 
Properties— Cost,  5  cents  per  pound.  Weight,  0.278  pound 
per  cubic  inch;  480  pounds  per  cubic  foot.  Specific  gravity, 
7.75.  Strength:  tension,  48,000  pounds  per  square  inch; 
compression,  46,000  pounds  per  square  inch;  shear,  40,000 
pounds  per  square  inch.    Melting  point,  2920  degrees  F. 

Dur-iron 

Dur-iron  is  a  cast  iron  containing  about  12  per  cent  of 
silicon.  Castings  made  from  this  material  are  used  only 
for  parts  requiring  high  acid  or  corrosion  resistance. 

Properties — Cost,  28  cents  per  pound.  Weight,  0.260  pound 
per  cubic  inch;  460  pounds  per  cubic  foot.  Specific  gravity, 
7.  Strength:  tension,  13,000  pounds  per  square  inch.  Melt- 
ing point,  2190  degrees  F. 

Semi-steel  Castings 

Semi-steel  castings  are  a  better  grade  of  cast  iron,  being 
made  by  adding  about  25  per  cent  of  steel  scrap  to  the  re- 
quired cupola  charge  for  cast  iron.  These  castings  have  high 
wearing  qualities,  are  close-grained,  easy  to  machine,  and 
are  considered  better  than  malleable  Iron  for  the  same  class 
of  work. 

Properties — Cost,  15  cents  per  pound.  Weight,  0.270  pound 
per  cubic  inch;  470  pounds  per  cubic  foot.  Specific  gravity, 
7.7.  Strength:  tension,  30,000  pounds  per  square  inch; 
compression,  40,000  pounds  per  square  inch;  shear,  30,000 
pounds  per  square  inch.    Melting  point,  2650  degrees  F. 

Steel  Castings 

Steel  castings  are  commonly  used  for  forms  that  must  be 
shaped  by  .casting  and  which  are  to  be  subjected  to  shock 
and  strain,  or  where  a  large  casting  is  required,  which  must 
be  of  frail  construction.  Steel  castings  are  much  stronger 
than  cast  or  malleable  iron  castings  of  the  same  weight,  and 
are  particularly  adapted  for  such  parts  as  pinions,  long 
levers,  brackets,  clutch  shifter  parts,  bevel  gears,  housings, 
connecting-rods,  etc.  Care  must  be  used  in  designing  steel 
casting  parts  to  avoid  great  differences  in  sectional  area  of 
adjoining  portions,  and  allowance  must  be  made  for  shrink- 
age distortions. 

Properties — Cost,  25  cents  per  pound.  Weight,  0.280  pound 
per  cubic  inch;  481  pounds  per  cubic  foot.  Specific  gravity, 
7.87.  Strength:  tension,  65,000  pounds  per  square  inch; 
compression,  70,000  pounds  per  square  inch;  shear,  50,000 
pounds  per  square  inch.     Melting  point,  2450  degrees  F. 

Stubs  Steel 

Stubs  steel  is  used  for  small  pins,  studs,  shafts,  screws, 
etc.,  requiring  strength  and  toughness.  It  can  be  easily 
machined  and  hardened,  and  has  a  bright  finish.  It  comes 
in  sizes  up  to  %  inch  in  diameter,  and  should  be  used  where 
the  largest  diameter  does  not  require  further  machining. 
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Properties — Cost,  27 y2  cents  per  pound.  Weight,  0.283 
pound  per  cubic  inch;  489  pounds  per  cubic  foot.  Specific 
gravity,  7.85.  Strength:  tension,  70,000  pounds  per  square 
inch.     Melting  point,  2600  degrees  F. 

Cold-rolled  Steel 

Cold-rolled  steel  is  a  low-carbon  steel.  The  stock  comes 
in  rods  having  a  bright  finish  and  does  not  vary  oveT  0.001 
inch  in  diameter.  It  is  universally  used  for  shafting  and 
machine  parts  which  are  not  subject  to  severe  strain  and 
where  the  largest  diameter  is  not  to  be  machined.  If  it  is 
planned  to  machine  the  largest  diameter  of  the  piece  or  to 
harden  it,  machine  steel  should  be  used.  Cold-rolled  steel 
will  caseharden  and  forge  readily. 

Properties — Cost,  5  cents  per  pound.  Weight,  0.283  pound 
per  cubic  inch;  489  pounds  per  cubic  foot.  Specific  gravity, 
7.83.  Strength:  tension,  65,000  pounds  per  square  inch; 
shear,  50,000  pounds  per  square  inch.  Melting  point,  2600 
degrees  F. 

Machine  Steel 

Machine  steel  is  a  black  stock  of  a  better  grade  of  steel 
than  cold-rolled  steel  and  requires  machining.  It  contains 
from  0.25  to  0.45  per  cent  carbon.  It  is  the  most  commonly 
used  steel,  and  is  adapted  for  all  machine  parts  that  are  not 
subject  to  strain  or  shock.  For  short  shafts,  studs,  arbors, 
etc.,  it  will  give  long  service  and  withstand  considerable 
strain  if  casehardened.  It  can  be  readily  hardened,  forged, 
and  welded. 

Properties — Cost,  4  cents  per  pound.  Weight,  0.283  pound 
per  cubic  inch;  487  pounds  per  cubic  foot.  Specific  gravity, 
7.80.  Strength:  tension,  80,000  pounds  per  square  inch; 
shear,  57,000  pounds  per  square  inch.  Melting  point,  2600 
degrees  F. 

Lead-screw  Steel 

Lead-screw  steel  is  a  better  grade  than  machine  steel,  and 
contains  from  0.60  to  0.70  per  cent  carbon.  Where  machine 
parts  are  subjected  to  strain  and  shock  such  as  shafts,  studs, 
arbors,  etc.,  which  require  a  tough  steel  without  hardening, 
lead-screw  steel  is  commonly  used. 

Properties — Cost,  7  cents  per  pound.  Weight,  0.283  pound 
per  cubic  inch;  485  pounds  per  cubic  foot.  Specific  gravity, 
7.75.  Strength:  tension,  90,000  pounds  per  square  inch; 
shear,  60,000  pounds  per  square  inch.  Melting  point,  2600 
degrees  F. 

Tool  Steel 

Tool  steel  is  a  commonly  used  high-carbon  steel  contain- 
ing 0.80  to  1.00  per  cent  carbon,  and  is  suitable  for  all  ma- 
chinery where  the  parts  are  subject  to  hard,  continual  use 
and  strain.  When  hardened,  it  is  a  very  long  wearing  mate- 
rial for  parts  such  as  gage  shoes,  arbors,  straightedges,  locat- 
ing pins,  thrust  washers,  etc.  It  can  be  easily  hardened  and 
annealed,  but  it  is  practically  impossible  to  weld  it. 

Properties — Cost,  18  cents  per  pound.  Weight,  0.282  pound 
per  cubic  inch;  481  pounds  per  cubic  foot.  Specific  gravity, 
7.72.  Strength:  tension,  103,000  pounds  per  square  inch; 
shear,  80,000  pounds  per  square  inch.  Melting  point,  2600 
degrees  F. 

Spring:  Steel 

Spring  steel  is  a  high-carbon  steel  containing  from  0.90  to 
1.10  per  cent  carbon  and  acquires  by  hardening  and  temper- 
ing the  elastic  qualities  required  in  making  springs. 

Properties — Cost,  24  cents  per  pound.  Weight,  0.282  pound 
per  cubic  inch;  480  pounds  per  cubic  foot.  Specific  gravity, 
7.70.  Strength:  tension,  120,000  pounds  per  square  inch; 
shear,  83,000  pounds  per  square  inch.  Melting  point,  2600 
degrees  F. 

Manganese  Steel 

Manganese  steel  is  an  alloy  steel  containing  manganese. 
It  is  practically  non-magnetic.  Castings  which  are  made  of 
this  grade  of  steel  cannot  be  machined  except  by  grinding 


and  their  use  is  restricted  to  parts  which  are  to  be  subjected 
to  the  most  severe  shock  and  wearing  action,  such  as  crush- 
ing Jaws  and  rolls,  car  wheels,  brake-shoes,  steam  shovel 
teeth,  special  gears,  etc.  Manganese  steel  is  chiefly  noted 
for  its  wear-resisting  qualities. 

Properties — Cost,  32*6  cents  per  pound.  Weight,  0.284 
pound  per  cubic  inch;  490  pounds  per  cubic  foot.  Specific 
gravity,  7.88.  Strength:  tension,  90,000  pounds  per  square 
inch;  compression,  163,000  pounds  per  square  inch;  shear, 
80,000  pounds  per  square  inch.  Melting  point,  2450  de- 
grees F. 

Nickel  Steel 

Nickel  steel  is  an  alloy  steel  containing  from  3  to  5  per 
cent  of  nickel  for  machine  uses.  When  oroperly  heat-treated, 
it  is  much  stronger  than  tool  steel,  but  should  not  be  used 
without  heat-treating.  It  is  suitable  for  parts  requiring 
great  strength,  ductility,  elasticity,  abrasion  and  corrosion 
resistance — for  example,  axles,  spindles,  light-weight  frames 
(such  as  for  bicycles),  rivets,  propeller  shafts,  gun  barrels, 
armor  plate,  etc.  It  is  easily  cast  and  forged,  but  cannot  be 
welded.  When  alloyed  with  chromium  or  vanadium,  it  is 
largely  used  for  crankshafts,  special  spindles,  automobile 
axle  parts,  etc.  The  strongest  nickel  steels  are  made  from 
low-carbon  steels. 

Properties — Weight,  0.283  pound  per  cubic  inch ;  484 
pounds  per  cubic  foot.  Specific  gravity,  7.73.  Strength: 
tension,  100,000  pounds  per  square  inch;  shear,  95,000  pounds 
per  square  inch.     Melting  point,  2500  degrees  F. 

Chromium  Steel 

Chromium  steel  is  a  low-carbon  alloy  steel,  containing  less 
than  3  per  cent  of  chromium,  which  should  not  be  used 
without  heat-treating.  It  is  very  strong,  hard,  and  elastic, 
and  is  adapted  for  use  in  safes,  plows,  etc.  It  is  generally 
alloyed  with  nickel  or  vanadium  and  is  then  used  largely  for 
crankshafts,  special  spindles,  gears,  etc. 

Properties — Weight,  0.283  pound  per  cubic  inch;  484 
pounds  per  cubic  foot.  Specific  gravity,  7.73.  Strength, 
according  to  composition  and  heat-treatment.  Melting  point, 
2600  degrees  F. 

Vanadium  Steel 

This  is  another  alloy  steel  containing  small  amounts  of 
manganese  and  vanadium,  which  should  not  be  used  without 
heat-treating.  It  is  similar  to  nickel  steel,  but  possesses 
special  qualities  for  resisting  continued  severe  shock  and 
vibrating  stresses.  For  this  feason  it  is  often  referred  to 
as  "anti-fatigue"  steel.  Vanadium  steel  can  be  welded.  Its 
uses  are  the  same  as  those  of  nickel  steel.  Chromium-vana- 
dium steel,  in  the  annealed  state,  has  a  tensile  strength  of 
134,000  pounds  per  square  inch,  and  when  heat-treated,  has  a 
tensile  strength  of  up  to  210,000  pounds  per  square  inch. 

Properties — Weight,  0.282  pound  per  cubic  inch;  484  pounds 
per  cubic  foot.  Specific  gravity,  7.72.  Strength,  heat-treated: 
tension,  140,000  pounds  per  square  inch.  Melting  point,  2600 
degrees  F. 

Tungrsten  Steel 

Tungsten  steel  is  an  alloy  containing  from  8  to  18  per 
cent  of  tungsten  and  various  other  elements.  It  is  also 
known  as  mushet  steel  and  high-speed  steel.  Its  chief  use  is 
confined  to  making  cutting  tools,  and  it  is  valuable  in  that 
it  retains  its  hardness  even  at  a  red  heat.  Tungsten  steel 
should  be  annealed  for  machining,  and  hardened  according 
to  the  directions  for  each  brand  given  by  the  makers  of  the 
steel. 

Properties— Weight,  0.282  pound  per  cubic  inch;  481 
pounds  per  cubic  foot.  Specific  gravity,  7.7.  Strength:  ten- 
sion, 130,000  pounds  per  square  inch.  Melting  point.  2600 
degrees  F. 

Brass 

Brass  is  an  alloy  of  copper  and  zinc.  The  strongest  and 
hardest  brass,  although  more  brittle,  is  produced  by  using 
from  40  to  45  per  cent  of  zinc  for  castings  and  from  20  to  30 
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per  cent  of  zinc  for  rods,  wire,  etc.  It  1h  used  chiefly  for 
bft>rlTIIl  and  bushings,  oil  cups  and  lubricating  systoms,  tank 
linings,  small  DUAhlne  OMtiUfl  which  require  corrosion-re- 
BlstliiK  qualities,  etc.  Brass  is  a  poor  conductor  of  electric- 
ity. It  can  ba  readily  cast  and  rolled.  Bronze  alloys  should 
bo  used  when  a  more  durable  bearing  Is  desiiv.l 

Properties-  Cost.  HO  cents  per  pound.  Weight,  0.303  pound 
per  cubic  inch;  523  pounds  per  cubic  foot.  Specific  gravity, 
8.41,  Strength:  tension,  20,000  pounds  per  square  inch; 
compression,  12,000  pounds  per  square  inch;  shear,  12,000 
pounds  per  square  inch.     Melting  point,  1760  degrees  F. 

Bronze  or  Gun-metal 

This  alloy  consists  of  copper  and  tin.  The  best  results  for 
general  use  will  be  obtained  by  using  alloys  containing  from 
S  to  10  per  cent  of  tin.  This  alloy  is  known  as  gun-metal. 
An  inorease  of  tin  te  over  20  per  cent  makes  the  bronze  very 
hard  and  brittle.  Bronze  is  used  chiefly  for  castings,  is  much 
stronger  than  brass,  and  has  the  same  corrosion-resisting 
qualities.  Bronze  is  a  poor  conductor  of  electricity.  It  is 
adapted  for  use  in  bushings,  small  bearings,  stuffing-boxes, 
covers,  guards,  linings,  etc. 

Properties — Cost,  25  cents  per  pound.  Weight,  0.315  pound 
per  cubic  inch;  514  pounds  per  cubic  foot.  Specific  gravity, 
8.68.  Strength:  tension,  32,000  pounds  per  square  inch; 
compression,  20,000  pounds  per  square  inch.  Melting  point, 
1800  degrees  F. 

Non-gran  Bronze 

Non-gran  bronze  is  a  gun-metal  alloy.  Its  composition  is 
copper,  86.5  per  cent;  tin,  11  per  cent;  and  zinc  2.5  per  cent, 
with  impurities  which  are  less  than  0.2  per  cent.  Non-gran 
bronze  can  be  readily  cast,  and  is  also  sold,  in  bars  12  feet 
long.  The  solid  sizes  range  from  y2  inch  to  5  inches  in  diam- 
eter, by  eighths  of  an  inch,  and  the  cored  sizes  from  y2  inch 
to  3  inches  inside  diameter,  by  eighths.  It  is  a  good  metal 
for  non-adjustable  bushings  where  the  original  dimensions 
must  be  preserved  through  long  service.  It  is  also  adapted, 
on  account  of  its  resistance  to  wearing  action,  for  high-speed 
gears  and  worms,  and  for  feed-nuts,  valves,  etc. 

Properties — Weight,  0.31  pound  per  cubic  inch;  536  pounds 
per  cubic  foot.  Specific  gravity,  8.6.  Strength:  tension,  37,000 
pounds  per  square  inch;  compression,  19,500  pounds  per 
square  inch.    Melting  point,  2050  degrees  F. 

Phosphor-bronze 

Phosphor-bronze  is  an  alloy  containing  copper,  tin,  and  a 
small  amount  of  phosphorus.  It  has  greater  strength  and 
ductility  than  other  simple  bronze  alloys,  and  can  be  cast, 
rolled,  drawn  cold,  and  forged.  Phosphor-bronze  is  espe- 
cially adapted  for  bearings  and  bushings  where  wearing  qual- 
ities are  desired,  particularly  for  such  parts  as  stuffing-boxes, 
linings,  pump  parts,  propellers,  etc.  Its  high  elasticity  makes 
it  especially  suitable  for  springs.  It  has  a  low  electrical 
conductivity  and  a  high  corrosion  resistance  to  salt  water. 

Properties — Cost,  25  cents  per  pound.  Weight,  0.315  pound 
per  cubic  inch;  514  pounds  per  cubic  foot.  Specific  gravity, 
8.7.  Strength,  tension  60,000  pounds  per  square  inch;  shear, 
60,000  pounds  per  square  inch.  Melting  point,  1760  de- 
grees F. 

Manganese  Bronze 

Manganese  bronze  is  an  alloy  containing  copper,  zinc,  and 
tin,  with  a  small  amount  of  manganese.  It  is  stronger  and 
tougher  than  phosphor-bronze,  and  has  a  high  corrosion  re- 
sistance. It  is  adapted  for  use  in  parts  such  as  screw  propel- 
lers, large  gears,  bearings,  brake-shoes,  etc.  This  material 
has  taken  the  place  of  aluminum  bronze,  as  it  is  more  easily 
handled  in  the  foundry  and  produces  better  castings. 

Properties — Cost,  25  cents  per  pound.  Weight,  0.315  pound 
per  cubic  inch;  514  pounds  per  cubic  foot.  Specific  gravity, 
8.7.  Strength:  tension,  65,000  pounds  per  square  inch;  com- 
pression, 120,000  pounds  per  square  inch;  shear  60,000 
pounds  per  square  inch.    Melting  point,  1600  degrees  F. 


Tobln  Bronze 

ToblXl  bronze  is  an  alloy  containing  from  69  to  63  per  cent 
copper,  from  %  to  lJ/&  per  cent  tin,  and  the  remainder  zinc. 
Its  resistance  to  the  corrosive  action  of  salt  water  and  its 
non-liability  to  produce  sparks  under  frlctional  contact  are 
its  chief  characteristics.  It  is  used  chiefly  for  high-grade 
bushings,  sleeves,  valve  parts,  propellers,  shaft  bearings  in 
contact  with  water,  etc. 

Properties — Cost,  25  cents  per  pound.  Weight,  0.304  pound 
per  cubic  inch;  525  pounds  per  cubic  foot.  Strength:  ten- 
sion, 62,000  pounds  per  square  inch;  compression,  175,000 
pounds  per  square  inch;  shear,  61,000  pounds  per  square 
inch.    Melting  point,  1600  degrees  F. 

Aluminum 

Aluminum  is  used  chiefly  on  account  of  its  low  specific 
gravity.  It  is  employed  for  small  parts  of  the  cast-iron  class 
of  castings  which  are  not  subject  to  shock  or  strain.  It  is 
also  used  as  a  substitute  for  copper  wire  on  long  spans.  It 
is  very  ductile,  and  in  proportion  to  its  weight  is  as  strong 
as  a  steel  casting.  On  account  of  its  high  cost,  its  use  is 
mainly  restricted  to  small  parts.  Aluminum  is  highly  resist- 
ant to  all  inorganic  acids,  except  hydrochloric  acid;  alkalies 
cause  it  to  corrode  rapidly.  Care  must  be  taken  to  have  the 
sections  of  the  castings  as  nearly  uniform  in  thickness  as 
possible,  so  as  to  prevent  molding  cracks.  Aluminum  can 
be  welded. 

Properties — Cost,'  30  cents  per  pound.  Weight,  0.092  pound 
per  cubic  inch;  159.6  pounds  per  cubic  foot.  Specific  gravity, 
2.65.  Strength:  tension,  15,000  pounds  per  square  inch; 
compression,  12,000  pounds  per  square  inch;  shear,  12,000 
pounds  per  square  inch.    Melting  point,  1218  degrees  F. 

Monel  Metal 

Monel  metal  is  an  alloy  of  60  per  cent  nickel,  38  per  cent 
copper  and  a  small  amount  of  manganese  or  aluminum.  It 
is  tough  and  ductile  and  can  readily  be  machined,  cast, 
forged,  annealed,  rolled,  soldered,  brazed  and  welded.  Monel 
metal  is  sold  in  rods,  sheets,  tubes  or  in  cast  form.  It  is 
used  for  parts  requiring  great  strength,  hardness  and  in- 
corrodibility  such  as  pump  liners,  valve  seats,  bolts,  studs, 
shaft  nuts  and  caps,  nails,  screws,  chains,  etc. 

Properties — Cost,  40  cents  per  pound.  Weight,  0.32  pound 
per  cubic  inch;  543  pounds  per  cubic  foot.  Specific  gravity, 
8.87.  Strength:  tension,  70,000  pounds  per  square  inch; 
compression,  19,000  pounds  per  square  inch;  shear,  31,800 
pounds  per  square  inch.    Melting  point,  2480  degrees  F. 

Babbitt 

Babbitt  is  an  alloy  of  tin  and  copper,  containing  small 
amounts  of  antimony.  It  is  the  most  common  bearing  metal 
used  with  cast-iron  boxes.  When  worn,  it  can  be  easily  re- 
placed by  digging  out  the  old  lining  and  pouring  a  new 
bearing.  There  are  a  great  many  babbitting  mixtures  in 
use,  each  shop  having  its  own  standard,  so  that,  if  it  is  de- 
sired to  make  use  of  a  particular  grade,  its  composition 
should  be  specified. 

Properties — Cost,  42  cents  per  pound  (varies  largely  ac- 
cording to  tin  content).  Weight,  0.263  pound  per  cubic  inch; 
450  pounds  per  cubic  foot.  Specific  gravity,  7.29.  Strength, 
tension,  4600  pounds  per  square  inch.  Melting  point,  445 
degrees  F. 

Copper 

Copper  is  used  chiefly  in  wire  and  sheet  form  as  a  con- 
ductor of  electricity.  It  is  also  adapted  for  tank  linings, 
tubes,  small  hot-water  boilers,  oil  systems,  etc.  It  can  be 
cast  and  rolled,  and  is  hardened  by  drawing. 

Properties — Cost,  16  cents  per  pound.  Weight,  0.322  pound 
per  cubic  inch;  556  pounds  per  cubic  foot.  Specific  gravity, 
8.93.  Strength:  tension,  24,000  pounds  per  square  inch; 
compression,  40,000  pounds  per  square  inch;  shear,  30,000 
pounds  per  square  inch.    Melting  point,  1940  degrees  F. 
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Zinc 

Zinc  is  commonly  used  in  sheets  and  wire,  and  is  easily 
cast.  It  is  used  principally  for  tank  linings,  ornamental 
castings,  models,  galvanizing,  etc. 

Properties — Cost,  6.5  cents  per  pound.  Weight,  0.250  pound 
per  cubic  inch;  430  pounds  per  cubic  foot.  Specific  gravity, 
6.9.  Strength:  tension,  5000  pounds  per  square  inch;  com- 
pression, 20,000  pounds  per  square  inch.  Melting  point,  787 
degrees  F. 

Tin 

Tin  is  chiefly  used  in  sheet  form  for  tank  linings,  etc.,  and 
as  a  covering  for  other  metals. 

Properties — Cost,  72  cents  per  pound.  Weight,  0.263  pound 
per  cubic  inch;  455  pounds  per  cubic  foot.  Specific  gravity, 
7.29.  Strength:  tension,  3500  pounds  per  square  inch;  com- 
pression, 6000  pounds  per  square  inch.  Melting  point,  450 
degrees  F. 

Lead 

Lead  is  used  principally  in  cast  and  sheet  form.  It  is 
used  for  pipes,  acid  container  linings,  roofs  and  gutters,  and 
weights.     It  has  a  high  corrosion  resistance. 

Properties — Cost,  5  cents  per  pound.  Weight,  0.41  pound 
per  cubic  inch;  710  pounds  per  cubic  foot.  Specific  gravity, 
11.37.  Strength:  tension,  2000  pounds  per  square  inch.  Melt- 
ing point,  621  degrees  F. 

Stellite 

Stellite  is  an  alloy  containing  cobalt  chromium,  and  a 
small  amount  of  molybdenum  or  tungsten.  It  is  very  strong, 
tough  and  hard,  and  a  good  resistant  to  abrasion  and  corro- 
sion. Its  chief  use  is  for  high-speed  cutting  tools,  as  it 
retains  its  cutting  qualities  even  at  red  heat.  Stellite  can- 
not be  machined,  but  must  be  cast  and  ground. 

Properties — Cost,  about  $6  per  pound.  Strength:  tension 
110,000  pounds  per  square  inch.  Melting  point,  3100  de- 
grees F. 

*     *     * 

OFFSET  MILLING  FIXTURE 

For  use  in  milling  the  faces  A,  Fig.  1,  of  bosses  inside  of 
the  pistons  of  automobile  engines,  an  offset  milling  fixture 
is  used  in  the  plant  of  the  Studebaker  Corporation,  Detroit, 
Mich.,  which  provides  for  the  performance  of  this  operation 
with  very  satisfactory  results.  The  fixture  is  so  clearly 
shown  in  the  accompanying  illustrations  that  only  a  brief 
description  is  required.  It  will  be  apparent  that  the  fixture 
is  supported  by  a  bracket  secured  to  the  over-arm  of  a  hand 
milling  machine,  and  that  the  two  side  milling  cutters  are 
mounted  in  such  a  way  that  they  have  the  required  amount 


Fig.  2.     Arrangement  of  the  Mechanism  of  Offset  MiUing  Fixture  shown  in  Fig.   1 


Fig.    1.     Offset   Milling  Fixture   used  by  the   Studebaker  Corporation  for 
face-milling  Bosses  on  the  Inside  of  Pistons 

of  overhang  to  reach  into  the  piston  to  the  faces  which  must 
be  machined.  Mounted  on  the  arbor,  which  fits  into  the 
milling  machine  spindle,  there  is  a  sprocket  wheel  that  car- 
ries chain  B  which  runs  over  a  second  sprocket  wheel 
mounted  on  the  offset  arbor  between  the  two  milling  cutters. 
Before  this  fixture  was  designed,  an  attempt  was  made  to 
make  a  similar  equipment  with  a  spur  gear  on  the  main 
arbor  and  a  second  gear  on  the  offset  cutter-arbor,  but 
trouble  was  experienced  through  breaking  the  teeth  of  these 
gears  in  cases  where  the  cutters  encountered  an  exception- 
ally hard  spot  in  a  casting.  With  the  sprocket  chain,  it  is 
said  that  very  satisfactory  results  are  secured. 

For  use  in  locating  the  work,  it  will  be  seen  that  there 
are  two  pilots  C  and  D,  the  first  of  which  occupies  a  fixed 
position,  while  the  second  is  manipulated  by  a  small  pilot 
wheel  E.  It  is  also  necessary  to  provide  means  of  locating 
the  piston  in  a  horizontal  position,  which  is  accomplished 
by  means  of  a  beveled  block  F,  that  occupies  a  fixed  posi- 
tion, and  a  sliding  beveled  block  G  on  which  pilot  D  is 
mounted.  By  turning  the  handwheel  E,  this  sliding  block 
G  and  the  pilot  carried  by  it  are  moved  forward  on  a  cross- 
slide  so  that  the  pilot  enters  the  wrist-pin  hole  in  the  piston, 

and  the  tapered  block  pushes 
the  piston  over  to  provide  for 
its  horizontal  location  between 
blocks  F  and  G.  The  lever 
which  actuates  the  feed  of  the 
milling  machine  provides  for 
feeding  the  work  up  to  the  cut- 
ters. Provision  is  made  for 
taking  up  any  slack  which 
develops  in  the  chain  B  by 
means  of  a  screw  H.  This 
screw  pushes  forward  the  sup- 
port on  which  the  sprocket  and 
milling  cutters  are  mounted, 
thus  adjusting  the  tension  of 
the  chain.  E.  K.  11. 


The  making  of  phonograph 
motors  has  become  a  business 
in  itself,  and  some  factories 
are  kept  busy  manufacturing 
motors  for  makers  of  talking 
machines,  who  manufacture  the 
cabinets  only. 
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SOME  interesting  methods  and 
fixtures  have  been  developed 
in  the  manufacture  of  the 
"Ettco"  drill  chuck,  which  is  made 
by  the  Eastern  Tube  &  Tool  Co., 
Brooklyn,  N.  Y.  Before  describ- 
ing the  methods  in  detail,  a  gen- 
eral outline  of  the  construction  of 
the  chuck  and  its  principles  of 
operation  will  be  given.  The  main 
features  of  the  chuck  are  that  it 
may  be  operated  without  the  use 
of  a  wrench  of  any  kind  and  that 
it  is  self-tightening. 


a  Drill  Chuck 


tOi«' 


is 


,/ 


Construction  of  the  Chuck 


Fig.  1  shows  the  parts  of  the 
chuck  that  require  special  ma- 
chining operations,  as  well  as  an 
assembled  view,  and  Fig.  2  shows  a  disassembled  view,  in 
which  all  the  parts  of  the  chuck  may  be  seen.  The  three 
jaws  P,  Fig.  1,  hold  the  drill  shank  securely  when  the  chuck 
is  turned,  by  reason  of  the  teeth  in  the  end  of  the  jaws  en- 
gaging the  thread  on  cone  K.  This  cone  is  bored  for  shank 
J  and  has  a  collar  R  by  means  of  which  the  cone  is  sup- 
ported on  the  buffer  spring  H  (see  also  Fig.  2)  and  which 
forms  the  seat  for  the  ball  bearing  G.  When  the  body  N 
with  its  cap  A  is  revolved  about  the  stationary  cone  screw, 
it'  is  obvious  that  the  three  jaws  will  operate,  traveling  in 
their  respective  holes  and  at  an  angle  of  15  degrees  from 
the  vertical.  The  lower  end  of  the  cone  screw  has  a  pilot  L 
which  serves  to  exclude  dirt  from  the  threads  and  the  inner 
part  of  the  chuck.  Without  proceeding  further,  it  should  be 
evident  that  in  order  for  the  jaws  to  function  properly,  or 
at  all,  the  holes  M  must  be  accurately  machined  and  must 
be  parallel  with  the  pitch  line  of  the  threads  and,  incident- 
ally, with  the  sides  of  the  tapered  hole  that  contains  the  ac- 
curately fitted  cone  (see  view  E,  Fig.  1).  The  boring  of  the 
holes  M,  which  must  be 
equally  spaced  as  well 
as  accurately  finished, 
involves  the  use  of  spe- 
cial equipment,  if  the 
work  is  to  be  produced 
in  quantity.  A  descrip- 
tion of  this  equipment 
will  be  given  later. 

As  a  means  of  pre- 
venting the  jaws  from 
turning  in  their  re- 
spective holes,  two  spe- 
cial cuts  S  as  shown  at 
G,  Fig.  1,  are  taken  in 
each  jaw,  forming  a 
sort  of  key  in  back  of 
the  teeth.  These  keys 
ride  in  arc-shaped  key- 
ways  in  the  body  and 
take  the  torsional 
strain  produced  on  the 
jaws  in  driving  the 
drill  while  it  is  at  work. 
The  shape  and  location 


Some  of  the  Methods  Employed  in  Man- 
ufacturing a  Semi-Automatic  Drill  Chuck 
and  the  Special  Equipment  that  is  Used 
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Figr.   1. 


of  these  keyways  and  also  of  the 
jaw  key  may  be  readily  seen  by 
referring  to  Fig.  2  at  T.  The  same 
degree  of  accuracy  as  is  used  in 
boring  the  jaw  holes  must  also  be 
employed  in  machining  both  the 
jaw   keys   and   the   keyways. 

The  thrust  ball  bearing  G  is 
housed  between  the  collar  of  the 
cone  and  the  inside  wall  of  the 
cap,  and  takes  the  working  thrust. 
It  consists  merely  of  two  annular 
raceways  which  enclose  chrome- 
nickel  steel  balls.  Another  opera- 
tion deserving  special  attention 
is  that  of  cutting  the  threads  on 
the  cone  screw,  for  which  a  spe- 
cial thread  milling  machine  was 
built,  which  will  be  described 
later.  No  further  description  of  the  operation  of  the  chuck 
should  be  necessary;  however,  it  should  be  stated  that  any 
dimensions  appearing  either  in  the  article  or  on  the  illus- 
trations apply  to  the  smaller  of  the  two  sizes  of  chucks  now 
being  commercially  manufactured,  namely  the  No.  2  size, 
which  is  capable  of  taking  a  25/64-inch  shank. 

Making-  the  Jaws 

The  jaws  shown  at  C,  Fig.  1,  are  made  from  0.50  per  cent 
carbon  chrome-nickel  steel.  When  the  manufacture  of  the 
"Ettco"  chuck  was  first  attempted,  it  was  found  that  the 
toughness  of  the  steel  caused  much  trouble  in  performing 
the  first  operation — that  of  centering  the  blanks.  Many  drills 
were  broken,  and  the  best  centering  tools  obtainable  did  not 
speed  up  production  sufficiently  nor  produce  a  smooth  center. 
After  some  experimenting,  this,  operation  was  finally  per- 
formed by  punching  the  centers  in  a  Bliss  power  press.  A 
simple  clamping  fixture  was  designed  for  holding  the  work 
in  an  upright  position  while  performing  the  centering,  and 

as  a  result,  jaws  are 
being  centered  in  quan- 
tity and  with  a  much 
cleaner  center  than  was 
formerly  produced. 

The  operation  of  mill- 
ing the  120-degree  sec- 
tion B  at  one  end  of  the 
jaws  is  performed  on  a 
Garvin  milling  machine 
equipped  with  a  simple 
holding  fixture  as  shown 
in  Fig.  3.  The  work  is 
located  at  an  angle  of 
15  degrees  in  an  angle- 
block  A  which  is  held 
in  an  ordinary  milling 
vise.  Two  60-degree 
milling  cutters  are  used 
for  this  operation.  The 
condition  of  the  jaws  as 
they  appear  before  and 
after  milling  may  be 
seen  by  referring  to  the 
illustration,   where  sev- 


Machinery 


An  Assembled  View  of  the   Chuck,   and  Principal  Details  in   Various 
Stages  of  Completion 
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Fig.  2.     View  of  Disassembled  Chuck,   showing  the  Various  Parts 

eral  jaws  are  shown  on  the  machine  table.  Fig.  4  shows  the 
operation  of  milling  the  projecting  integral  key  section  pre- 
viously referred  to.  Two  pieces  are  machined  at  a  time, 
the  work  being  held  in  the  fixture  by  means  of  the  button 
A  which  binds  the  jaws  against  the  stops  B  when  the  knob 
G  is  tightened.  Two  forming  cutters  D  are  employed  and 
these  should  always  be  kept  in  good  condition,  because  each 
jaw  must  satisfy  the  requirements  of  the  two-hole  working 
ring  gage  E. 

For  cutting  the  8-pitch  left-hand  Acme  threads  in  the  end 
of  the  jaws  which  engage  the  thread  on  the  cone  screw,  a 
fixture  for  holding  six  pieces,  or  two  sets  of  jaws,  at  a  time 
is  used.  The  thread  angle  is  1  degree  45  minutes,  the  teeth 
being  first  rough-cut  and  then  hobbed.  The  hob  is  a  du- 
plicate of  the  cone  screw  with  which  the  jaws  are  to  operate 
in  the  chuck,  plus  0.010  inch  clearance.  After  milling  the 
threads,  each  jaw  of  each  set  is  marked  successively  with 
numbers;  thus  the  three  jaws  constituting  the  first  set  would 
be  marked  1,  2,  and  3,  respectively.  This  facilitates  assem- 
bling in  that  it  enables  the  jaws  to  "be  put  into  the  jaw  holes 
of  the  body  in  the  correct  sequence,  so  that  with  the  ends 
of  the  jaws  even,  the  threads  will  mesh  properly  with  those 
on  the  cone  screw.  After  the  jaws  have  been  hardened,  the 
cylindrical  section  is  ground  to  0.358  inch  diameter  with  a 
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Fig.   3.     MiUing   the   120-degree   Angle  Section  on   the   Jawa 

tolerance  of  -0.0005  inch,  which  allows  a  maximum  clear- 
ance of  0.001  inch  after  the  jaws  are  assembled  in  the  body 
as  shown  in  Fig.  1,  at  C  and  F. 

Machining-  the  Jaw  Holes 

The  body  of  the  chuck  is  machined  from  solid  bars  of  a 
0.020  per  cent  carbon  alloy  steel  containing  manganese, 
chromium,  and  nickel.  The  first  operation  is  performed  on 
a  No.  2A  Cleveland  automatic  and  the  work,  each  diameter 
of  which  is  held  to  a  concentricity  limit  of  0.001  inch,  is 
shown  in  Fig.  1  at  E  as  it  appears  after  this  operation.  The 
tapered  hole  which  houses  the  cone  is  bored  to  a  30-degree 
included  angle  and  held  to  a  close  gage  fit.  One  of  the  most 
interesting  operations  performed  on  the  body  is  shown  in 
Fig.  9.  It  consists  of  machining  the  jaw  holes  on  a  turret 
lathe  and  requires  the  use  of  a  special  indexing  fixture,  as 
shown  in  Fig.  7.  The  base  A  of  the  fixture  is  fastened  by 
machine  screws  to  the  lathe  faceplate  and  carries  the  bal- 
ance weight  B  on  one  side,  and  the  holding  and  clamping 
arrangement  on  the  other  side.  These  parts  are  attached 
to  the  base  hub  C,  which  is  located  at  an  angle  of  15  de- 
grees, the  arrangement  being  clearly  shown  in  the  illustra- 
tion. The  cone  center  plug  D  is  carried  in  the  index-plate 
H,  the  hub  of  which  revolves  in  a  hole  in  the  fixture  hub 


Fig.    4. 


Milling   the   Key   Sections   in   the   Jaws.      For   this   Operation 
Two  Pieces  are  held  in  the  Fixture  at   One  Time 


Fig. 


5.     DriU  Jig  for  Use  in  driUing  the   Jaw   Guide   Keyways. 
Jig   may   be   revolved    when   indexing    the    Work 
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bo  that  both  the  plug 

and  the  work  K  may 
revolve  with  the  in- 
dex plate.      The     work 

is  clamped  In  poell  Ion 

h\  means  of  the  chimp 
nut  F  w  b  i  0  b  is  .nl 
justable  in  the  plate 
G.  This  plate  is  hung 
to  the  index-plate  // 
t>\  means  of  three 
studs  J.  The  index- 
plate  is  held  in  posi- 
tion when  the  work  is 
In  place,  by  means  of 
the  arresting  collar  K 
screwed  to  the  hub  of 
the  fixture,  which  has 


Fig:.    6.      The    Cone    Screw   Thread    Hilling   Machine 


hardly  be  imagined. 
The  action  on  the  drill 
is  very  harsh,  trans- 
mitting a  suddenly  ap- 
plied torsional  strain 
to  the  chuck  with 
every  revolution  of 
the  spindle.  The  chuck 
shown  in  the  illustra- 
tion has  withstood 
this  kind  of  service 
without  repair  for 
more  than  four 
months.  The  indexing 
drill  Jig  is  strapped 
to  the  drilling  ma- 
chine table  as  shown, 
the   base  casting  hav- 


three  equally  spaced  index  holes  machined  in  it  with  which 
the  plunger  L  engages  when  indexing  the  work. 

The  operation  of  the  fixture  is  as  follows:  The  work  is 
first  placed  on  the  cone  D  and  the  plate  G  carrying  the  nut 
F  is  slipped  over  the  studs  J,  and  then  turned  clockwise  as 
far  as  the  studs  will  allow.  The  three  key  holes  M  allow 
the  plate  to  be  placed  in  position  without  removing  the 
studs.  The  clamping  device  is  then  revolved  on  its  15-de- 
gree  center  until  the  spring-actuated  plunger  L  enters  the 
hole  in  the  index-plate,  after  which  the  arresting  collar  K 
is  tightened  by  means  of  handle  N,  thus  clinching  the  index- 
plate  to  the  face  of  the  fixture  hub  and  clamping  the  nut  F 
securely  against  the  nose  of  the  work.  In  performing  the 
operation,  each  hole  is  machined  separately,  the  indexing 
plunger  then  being  withdrawn,  the  arresting  collar  loosened, 
and  the  work  indexed  120  degrees,  as  determined  by  the 
holes  in  the  index-plate.  The  position  of  the  pin  P,  by 
means  of  which  the -indexing  plunger  is  withdrawn,  may  be 
seen  in  Fig.  9  at  A.  The  jaw  hole  is  first  centered  and  drilled 
out  with  a  21/64-inch  drill,  after  which  a  single-point  boring 
tool  B  is  run  through ;  on  account  of  the  required  length 
of  the  tool,  the  latter  operation  is  repeated  so  as  to  correct 
any  possible  irregularity  which  might  result  from  the  tool 
springing  during  the  first  cut.  The  hole  is  finally  reamed 
to  0.359  inch  in  diameter. 

Machining:  the  Jaw  Guide  Keyway 

After  the  jaw  holes  are  drilled  in  the  body,  a  thin  wall 
of  metal  remains  between  the  tapered  hole  and  each  of  the 
jaw  holes  which  may  be  seen  at  A,  Fig.  5,  and  through 
which  a  hole  forming  the  keyway  for  the  jaw  guide  is  drilled, 
as  shown  at  T,  Fig.  2.  This  operation,  the  set-up  for  which 
is  shown  in  Fig.  5,  offers  an  especially  trying  test  for  the 
drill  chuck,  for  a  more  unstable  area  in  which  to  drill  could 


ing  a  face  which  is  at  an  angle  of  15  degrees  with  the  ma- 
chine table,  and  on  which  the  upper  part  of  the  jig  may  re- 
volve. The  construction  of  the  indexing  part  is  similar  to 
that  of  the  turret  lathe  indexing  fixture  previously  described. 
The  handle  B  controls  the  indexing  device  which  may  be 
locked  by  means  of  the  handle  C.  The  work  is  located  be- 
tween the  support  D  and  a  cone  secured  by  means  of  nut  F 
to  the  under  side  of  the  bushing  plate  L  and  is  clamped  in 
place  by  means  of  the  cam-lever  E,  which  operates  an  ec- 
centric cam  mounted  in  the  support  D. 

The  locating  cone  is  provided  with  clearance  holes  or  slots 
of  the  proper  size  and  shape  and  parallel  to  its  taper.  These 
slots  form  a  guide  for  the  drill,  preventing  it  from  running 
in  toward  the  tapered  hole  in  the  body.  The  bushings  G,  of 
which  there  are  three,  fit  tightly  into  the  bushing  plate;  and 
the  lower  end  H,  which  fits  into  the  jaw  hole,  has  a  curved 
clearance  cut  as  shown,  so  as  to  prevent  the  path  of  the  drill 
from  being  diverted  toward  the  jaw  hole.  Thus  the  slots  in 
the  locating  cone  and  in  the  bushing  come  together  when 
the  bushings  are  in  place,  forming  a  complete  and  positive 
guide  for  the  drill  and  maintaining  the  parallelism  between 
the  jaw  holes  and  the  sides  of  the  tapered  hole,  which  the 
accuracy  of  the  chuck  demands.  The  bushings  are  removed 
from  the  jig  when  it  is  being  reloaded,  by  means  of  the 
handle  levers  J. 

The  work  as  it  appears  after  drilling  is  shown  at  K,  from 
which  it  will  be  seen  that  the  interior  is  very  ragged;  this 
condition  is  caused  by  the  jaw  guide  hole  just  drilled  break- 
ing into  the  jaw  body  hole.  The  finishing  of  these  holes 
is  performed  by  broaching,  the  work  being  done  on  an  arbor 
press.  Reaming  was  found  to  be  impracticable  on  account 
of  the  nature  of  the  holes.  A  regular  round  broaching  tool 
is  used  on  the  hole  proper,  while  for  cleaning  the  burrs 
formed  on  the  ridge  where  the  two  holes  meet,   a  special 


Fig.   7.     Sectional  View   of  Indexing   Fixture  used  on   Turret   Lathe,    as 
shown  in  Fig,   9 


Fig.  8,     End  View  of  the  Thread  Milling  Machine  for  milling  Threads 
on  the  Cone  Screw 
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Fig.    9.     Turret   Lathe   with   Special   Fixture   for   machining  Jaw   Holes 

broaching  tool  is  employed.  Reference  to  view  F,  Fig.  1, 
shows  the  relation  between  the  holes,  as  well  as  some  im- 
portant dimensions  and  also  gives  a  good  idea  of  the  dif- 
ficulty of  performing  these  operations. 

Milling-  the  Threads  on  the  Cone  Screw 

The  finished  tapered  cone  screw  is  shown  in  Fig.  1  at  B 
and  also  assembled  with  the  shank  in  Fig.  2.  It  is  made 
of  the  same  special  alloy  steel  of  which  the  body  and  the  cap 
are  made  and  all  diameters  must  be  concentric  to  within  a 
limit  of  0.001  inch.  The  shank  hole  W  has  a  No.  5  Jarno 
taper,  which  is  machined  on  a  hand  screw  machine  equipped 
with  a  taper  attachment  of  the  usual  design. 

For  cutting  the  left-hand  Acme  threads  on  the  cone  screw, 
the  special  thread  milling  machine  shown  in  Fig.  6  was  de- 
signed by  the  engineers  of  the  Eastern  Tube  &  Tool  Co.  The 
illustration  shows  the  cutter  A  at  work  on  the  screw  B. 
Fig.  11  is  a  plan  view  of  the  machine  with  the  center  sup- 
port G,  Fig.  6,  removed,  while  Fig.  8  is  an  end  elevation  with 
the  master  screw,  nut,  handwheel,  etc.,  removed.  It  will  be 
seen  that  the  screw  spindle  A  is  worm-driven  and  carries  an 
8-pitch  left-hand  thread  master  screw  B,  Fig.  11,  keyed  to 
it,  and  a  29-tooth  bevel  gear  G  for  driving  a  similar  bevel 
gear  on  the  work-spindle  D.  The  master  screw  revolves  in 
a  brass  nut  E  which  is  attached  to  the  base  and  which  may 
be  readily  replaced  when  necessary  as,  for  instance,  when 
a  thread  of  different  pitch  is  required.  The  screw-spindle, 
as  well  as  the  work-spindle,  is  furnished  with  suitable  radial 
thrust  ball  bearings  properly  housed  in  the  slide,  as  shown 
at  D,  Fig.  6.     The  work  and  the  cutter  are  shown  in  dot- 


Fig.    10.     Inspector's   Bench   and   Gages   for  testing   the   Various   Farts 

and-dash  lines  in  Fig.  11,  set  in  the  proper  position  for 
starting  the  cut.  The  construction  of  the  cutter-spindle 
mountings  is  almost  identical  with  that  of  the  work-spindle, 
which  is  clearly  shown  in  section.  The  traverse  of  the  slide 
or  carriage  is  to  the  right,  carrying  with  it  the  drive,  feed, 
etc.  The  pulley  end  of  the  worm-shaft  F,  Fig.  8,  is  supported 
in  a  swivel  bearing  in  bracket  G,  and  the  opposite  or  feed 
end  has  a  bearing  in  the  feed-control  latch  K.  When  the 
traverse  of  the  slide  brings  the  stud  H  in  the  locking  lever 
into  contact  with  the  stop  J,  Fig.  11,  the  latch  is  released, 
allowing  the  worm-shaft  to  drop  into  pocket  bearings  and 
stopping  the  feed.     Fig.  6  shows  the  feed  disengaged. 

The  tapered  hole  in  the  work  permits  it  to  be  driven  onto 
the  tapered  end  of  the  spindle,  from  which  it  may  be  re- 
moved by  means  of  nut  L,  Fig.  11.  It  will  be  noted  that  a 
micrometer  adjustment  is  provided  for  sinking  the  cutter 
to  the  proper  depth,  the  position  of  the  cross-slide  N  being 
regulated  by  handle  M.  The  cutter  revolves  at  a  rate  of  220 
revolutions  per  minute  while  the  work-spindle  is  geared 
down  to  l1^  revolution  per  minute.  The  time  required  to 
cut  the  thread  on  the  cone  screw  is  about  eight  minutes.  A 
left-hand  Acme  thread,  having  an  angle  of  30  degrees  be- 
tween the  sides,  is  cut  in  the  blank  to  a  depth  of  0.078  inch, 
or  0.0055  inch  deeper  than  the  normal  depth  of  an  8-pitch 
Acme  thread.  This  allows  for  grinding  the  cone  after  the 
thread  is  cut,  so  as  to  fit  the  tapered  hole  in  the  body. 

Heat-treatment.  Grinding',  and  Inspecting: 

The  jaws  and  cone  screw  receive  a  special  heat-treatment 
consisting   of   carburizing   by   heating   to    1650   degrees   F. ; 


" 


Fig.   11.     Plan  View  of  the  Thread   Milling  Machine   shown   in  Fig.   6 
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h.u.lfiiiiir.  by  beatlnj  to  L460  dogreos  P.,  and  quenching  in 
oil,  and  th60  l>y  heating  to  1320  degrees  F.,'and  quenching 
in  water;  and  finally  tempering  hy  heating  to  375  or  400  de- 
grees P.,  for  a  period  of  ton  minutes.  The  grinding  opera- 
tions follow  the  heal  treatment,  and  all  fitting  parts  such 
lie  cone  screw,  collar  and  liuh,  and  the  cylindrical  part 
Of  the  Jaws  are  held  to  a  very  accurate  gaging  fit.  The  hody 
of  the  Ohnek  below  the  knurled  surface,  as  well  as  the  cap 
above  its  Knurled  surface  is  also  ground  for  finish.  A  view 
of  the  inspector's  bench  Is  shown  in  Fig.  10.  The  microm- 
otor head  gage  A  is  used  in  connection  with  a  wire  B,  0.072 
inch  in  diameter,  for  measuring  the  threads  on  the  jaws. 
A  similar  t>po  of  gage  is  also  employed  for  measuring  the 
grooves  B,  Fig.  1,  which  form  the  key  sections.  The  in- 
spector's gage  for  gaging  the  jaw  body  integral  key  is  shown 
at  D,  Fig.  10,  while  at  C  is  a  set-up  illustrating  the  method 
of  measuring  the  thickness  of  the  wall  left  between  the  jaw 
holes  and  the  tapered  holes  in  the  body  after  the  jaw  holes 
have  been  machined.  This  measurement  must,  of  course,  be 
made  before  the  jaw  guide  keyways  are  drilled.  The  meas- 
urement is  obtained  by  the  use  of  a  ball-point  micrometer 
set  in  the  hole  as  shown,  measuring  over  a  plug  gage  E  3/16 
inch  in  diameter.  It  will  be  seen  by  referring  to  the  dimen- 
sions in  Fig.  1  at  F,  that  this  measurement  for  a  No.  2 
chuck  would  be  the  sum  of  the  plug  gage  diameter,  0.1875 
inch  and  the  thickness  of  the  wall  0.0105  inch,  or  0.1980  inch 
with  an  allowable  tolerance  of  0.00025  inch.  For  taking 
lengthwise  measurements  on  the  cone,  limit  gages  are  used, 
and  for  the  hub  which  extends  through  the  cap  as  well  as 
for  the  hole  in  the  cap  itself,  concentricity  gages  are  used, 
the  work  being  held  to  a  limit  of  0.001  inch. 

Final  Operations 

In  assembling,  a  1/64-inch  flat  is  ground  on  the  jaws  at 
U,  view  C,  Fig.  1,  after  which  the  numbered  jaws  are  set 
into  the  holes  in  the  proper  sequence,  the  lower  ends  resting 
on  a  surface  plate.  The  cone  screw  is  then  screwed  in  until 
it  rests  on  the  interposed  buffer  spring  as  shown  in  the  as- 
sembled view  D,  Fig.  1.  The  ball  bearing  is  now  placed  in 
position  and  lubricated,  after  which  the  parts  are  enclosed 
by  assembling  the  cap.  A  quick  clamping  fixture  is  used  to 
screw  the  cap  tightly  into  place,  after  which  the  chuck  is 
knurled  with  a  coarse  knurling  tool  for  a  distance  of  about 
1/2  inch  on  both  sides  of  the  joint.  This  closes  the  joint  so 
that  the  body  of  the  chuck  has  the  appearance  of  being  a 
solid  piece  and  makes  it  impossible  to  open  it  except  by  the 
use  of  special  equipment.  Standard  Morse  taper  shanks,  as 
specified,  are  furnished  with  the  chuck  and  are  pressed  into 
the  tapered  hole  of  the  cone.  No  wrench  of  any  kind  is  fur- 
nished with  the  chuck  but  it  will  be  noticed  that  three  deep 
holes  are  provided  in  the  body,  which  may  be  used  to  tighten 
the  chuck  by  means  of  any  convenient  piece  of  stock  in 
cases  where  the  work  revolves  instead  of  the  drill;  other- 
wise the  strain  of  the  tool  itself  will  tighten  the  chuck. 


DEVICES  FOR  USE  IN  THE  DRAFTING- 
ROOM 

The  section  liner  shown  at  A  consists  simply  of  a  regular 
45-degree  celluloid  triangle  that  contains  any  suitable  num- 
ber of  small  drill  holes,  as  for  instance,  sixteen.  These  holes 
are  laid  out  about  1/16  inch  apart  on  lines  parallel  to  the 
hypotenuse,  which  are  scribed  about  1/16  inch  apart.  This 
arrangement  forms  a  quadrilateral  of  holes  as  shown  at  H. 
The  drill  holes  should  be  large  enough  to  allow  the  insertion 
of  the  point  of  a  pencil.  They  should,  of  course,  be  laid  out 
and  drilled  evenly,  using  a  drill  that  is  not  larger  than  No. 
48.  The  manner  in  which  the  triangle  is  used  is  no  doubt 
apparent.  It  will  be  seen  that  by  inserting  the*  pencil  point 
Into  a  hole  and  sliding  the  triangle  along  a  straightedge, 
and  then  using  the  next  hole  on  the  side  of  the  quadrilateral, 
and  so  on,  absolutely  even  sectioning  can  be  obtained. 

After  four  lines  have  been  drawn  in  this  manner,  the  posi- 


tion of  the  triangle  may  be  changed  an  amount  equal  to  the 
distances  between  three  lines,  taking  care  that  the  first  two 
scribed  lines  of  the  triangle  coincide  with  the  last  two  drawn 
lines;  then  two  more  lines  are  drawn,  using  the  holes  in 
order,  and  so  on.  If  wider  section  spaces  are  desired,  use 
the  holes  on  the  diagonals  of  the  quadrilateral  instead  of 
on  the  sides,  proceeding  as  before. 

Ink  bottles  are  frequently  upset  in  the  drawing-room,  caus- 
ing much  annoyance  and  often  doing  needless  damage.  A 
holder  for  the  bottle  can  be  easily  made  from  a  spoiled  bevel 
gear  having  a  hub  large  enough  to  be  bored  out  to  hold  the 
bottle.  The  hole  should  not  be  bored  clear  through,  as  a 
shoulder  must  be  left  on  the  inside  to  form  a  seat  for  the 
bottle.  If  the  hole  is  bored  sufficiently  large,  a  narrow  strip 
of  blotting  paper  may  be  wound  around  the  body  of  the  bot- 
tle to  hold  the  bottle  firmly  and  at  the  same  time  absorb 
any  ink  which  runs  over. 

At  B  is  shown  an  ordinary  ink  bottle  stopper  with  the 
quill  removed  and  a  piece  of  wire  substituted.  This  wire 
has  a  coil  or  two  wound  at  the  end,  with  the  extremity  of 
the  wire  O  extending  as  shown.    This  Idea  was  employed  by 


Simple  Devices  for  Use  in  the  Drafting-room 

a  draftsman  who  had  experienced  trouble  with  the  quill  ar- 
rangement. When  the  ink  bottle  is  full,  it  is  usually  found 
that  a  quantity  of  ink  is  delivered  to  the  pen  -which  is  much 
larger  than  required.  This  is  undesirable  because  the  pen 
will  require  frequent  wiping  on  account  of  the  ink  drying 
in  the  pen  before  the  excessive  supply  is  completely  con- 
sumed. Then  again,  a  large  supply  of  ink  in  the  pen  is 
likely  to  affect  the  quality  of  the  lines.  The  coils  at  the 
end  of  the  wire  will  carry  just  about  enough  ink  to  supply 
the  pen  properly,  and  this  arrangement  also  has  an  advan- 
tage over  the  quill  in  that  it  may  be  used  with  equal  success 
when  the  bottle  is  nearly  empty  or  full.  The  end  of  the  wire 
G  is  drawn  between  the  bows  of  the  pen,  the  ink  running 
down  the  wire  into  the  pen. 

The  pencil  pointer  shown  at  C  consists  of  a  piece  of  wood 
shaped  with  a  handle  and  an  opening  as  shown.  The  inside 
walls  of  the  opening  are  covered  with  a  medium  grade  of 
emery  or  emery  cloth,  and  a  piece  of  thick  felt  is  inserted 
at  one  end.  The  felt  is  used  to  wipe  the  graphite  from  the 
pencil  lead  after  it  has  been  pointed,  and  may  also  serve  as 
a  pen  wiper,  thus  making  a  combination  pencil  pointer  and 
pen  wiper,  which  may  advantageously  be  included  in  a  drafts- 
man's equipment.  F.  R.  D. 
*     *     * 

A  firm  in  Swansea,  England,  is  reported  to  have  purchased 
twenty-five  German  submarines  which  are  to  be  broken  up 
and  sold  for  scrap  metal.  It  is  claimed  that  the  "break-up" 
value  of  each  vessel  is  approximately  $12,000. 
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Methods  of  Heat-treating,  Machining  and  Inspecting— Second  of  Two  Articles 


FOR  grinding  the  bearing  surface  on  the  rollers  used  in 
Timken  roller  bearings,  a  plain  Brown  &  Sharpe  grind- 
ing machine  is  employed  which  is  equipped  with  some 
very  interesting  auxiliary  attachments,  as  illustrated  in  Fig. 
14.  The  rollers  to  be  ground  are  placed  in  a  feed  chute  A, 
after  which  the  entire  operation  of  the  machine  is  automatic. 
Running  along  the  front  of  the  machine  there  is  a  camshaft 
B,  and  as  successive  rollers  reach  the  end  of  the  feed  chute, 
cam  C  and  pivoted  lever  D  operate  a  push-rod  E  which  has 
an  oscillatory  movement  back  and  forth  in  a  horizontal  di- 
rection parallel  to  the  ways  on  the  machine.  As  a  result  of 
this  movement,  push-rod  E  strikes  the  end  of  successive 
rollers  as  they  come  down  chute  A  and  pushes  them  be- 
tween a  pair  of  spring  fingers  carried  at  the  front  of  cross- 
slide  F  which  also  receives  an  oscillatory  movement  from 
a  cam-actuated  mechanism  receiving  motion  from  shaft  B. 
After  the  roller  is 
pushed  between  the 
spring  fingers,  advance- 
ment of  the  slide  F 
causes  the  roller  to  be 
carried  forward  to  a 
position  between  the 
centers  on  the  grinding 
machine  where  it  is 
automatically  gripped 
and  held  in  the  proper 
position  for  grinding. 
It  will  be  seen  that  at 
the  right-hand  end  of 
shaft  B  there  is  a  cam 
G  and  link  mechanism 
H.  By  means  of  motion 
transmitted  from  this 
mechanism  through  a 
suitable  system  of  links, 
provision  is  made  for 
withdrawing  the  tail- 
center  from  the  roller 
on  which  the  grinding 
operation  has  just  been 
completed.  As  a  result, 
this  roller  drops  into  a 
chute  which  delivers  it 
into  a  receiver  provided 
for  that  purpose.  At 
the  same  time,  a  fresh 
roller  is  advanced  by 
slide  F  to  a  position 
between  the  centers, 
and  at  this  time  cam 
O  and  its  auxiliary 


Fig.    H. 


mechanism  releases  the  tail-center  so  that  the  spring  against 
which  it  has  been  pulled  back  may  advance  the  center  into 
contact  with  the  roller  held  between  spring  fingers  on  the 
cross-slide.  In  this  way  the  roller  is  gripped  between  centers 
ready  for  the  grinding  operation  to  be  performed. 

Automatic  Machines  for  Gaging  Rollers 

In  order  to  obtain  satisfactory  service  from  any  form  of 
roller  bearing,  it  is  of  the  utmost  importance  to  have  all  of 
the  rollers  in  the  bearing  of  exactly  the  same  size.  A  very 
brief  consideration  will  suffice  to  make  it  apparent  that  if 
any  of  the  rollers  in  the  bearing  are  larger  than  other  rol- 
lers, it  will  be  the  over  size  ones  which  will  have  to  carry 
all  of  the  load,  because  they  will  prevent  engagement  be- 
tween the  raceways  and  smaller  sized  rollers.  The  manu- 
facture of  roller  bearings  is,  of  course,  a  quantity-production 

proposition,  and  on  this 
account  it  would  not  be 
feasible  to  attempt  to 
hold  dimensions  of  the 
work  between  very  close 
limits  of  accuracy.  This 
condition,  combined 
with  the  necessity  of 
having  all  rollers  in  a 
bearing  of  the  same 
size,  has  led  to  the 
adoption  of  an  expedi- 
ent which  has  proved 
very  satisfactory.  Both 
the  inner  and  outer  race- 
ways and  the  rollers 
are  graded  according  to 
size,  with  the  final 
result  that  they  arc 
sorted  out  into  fifteen 
standard  classes  which 
vary  from  the  specified 
size  by  -0.00175  inch, 
-0.00150  inch,  -0.00125 
inch,  -0.00100  inch, 
-0.00075  inch,  -0.00050 
inch,  -0.00025  inch,  O. 
K.,  +  0.00025  Inch, 
+  0.00050  inch.  +  0.- 
00075  inch,  +  0.00100 
inch.  -f  0.00125  inch, 
+  0.00150  inch,  +  0.- 
00175  inch.  It  will  be 
evident  from  these  fig- 
ures that  the  size  of 
each   standard   class   of 


Grinding  RoUers  on   a   Plain   Brown  &   Sharpe   Grinding   Machine 
equipped  with  a  Special   Magazine   Feed   Mechanism 
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I'AMI.K  8.     MACHINING  AND  [N8PEOTING  OPERATIONS 
on  ROLLERS  OP  timkkn  roller  BEARINGS 


TABLE  4.    POWER  PRESS  AND  INSPECTING  OPERATIONS 
ON  RETAINERS  OF  TIMKEN  ROLLER  BEARINGS 


Opera  t  loo 
Number      N"'"'  "r  "i"''"11"" 


id    stock    and 
rough-form 

(b)  Center 

(c)  Finish  form 

(d)  rut  off 

Gage  samples  at 
nuu'lilnes 

Mill  off  teat  left 
bj   cut-off  tool 

Complete  visual  in- 
spection 

Oorburlae  and  heat- 
treat 

Complete  visual  In- 
spection 

Grind  bearing  on 
rollers 

Complete  visual  in- 
spection for  cracks 
and   tool   marks 

Tumble  in  chamois 
leather 

Gage    for    taper 

Gage  for  diameter 


Type    of    Machine 


Nation  il 
tomatlc 

National-Acme 

tomatlc 
Nil  tonal-Acme 

tomatlc 
National  Acme 

tomatlc 


Special    milling    ma- 
chine 


Gas-flred    furnaces 


B.   &  S.   plain  grind- 
ing machine 


Abbott  tumbling  bar- 
rels 

Automatic  taper 
gaging    machine 

Automatic  diameter 
gaging  and  sorting 
machine 


Type  <'f  Tools  lined 


Btop  ID  first  position 
ami  forming  tool 
on    front    slide 

Center  drill  in  sec 
oii.i  position 

Forming  tool  on 
overhead    nii<i«- 

Cut  off  tool  on  rear 
slide 

Special   gageB 

Milling   cutter 


Pyrometers,    etc. 


Magazine     feeding 
attachment 


Shredded 
leather 


Machinery 


Operation 

Number 

l 

Name    of    Operation 

Used 

Typo   of   'l  ....Is    Used 

Blank   ami   cup 

No.    74    Consolidated 

Combination      blank- 

power  press 

ing     and     drawing 

Ola 

2 

Size    ami    pierce 

No.     (I     Consolidated 

Combination      draw- 

Inclinable   power 

ing     and     piercing 

press 

die 

3 

Taper  and   flange 

No.  (!  Consolidated 
Inclinable     power 

press 

Drawing    die 

4 

Trim   outside   diame- 

No.    0     Consolidated 

Trimming   die 

ter  of   flange 

inclinable     power 

press 

5 

Hell-mouth 

No.  3-A  Bliss  power 
press 

Bending    die 

6 

Form   small   flange 

No.  56  Toledo  power 
press 

Bending    die 

7 

Perforate 

No.   2-A   Bliss  power 

Piercing      die      with 

press 

index     attachment 

8 

Wing 

No.   2-A   Bliss  power 

Bending      die      with 

press 

Index     attachment 

9 

Spread      for     assem- 

No.   21    Bliss    inclin- 

Tapered   punch    and 

bling 

able    power   press 

die 

Machinery 

roller  or  raceway  differs  from  the  next  class  by  0.00025  inch. 
Each  of  these  fifteen  standard  classes  may  be  further  sorted 
out  into  four  sub-classes  which  are  designated  by  the  stand- 
ard class  number  followed  by  a  letter  A,  B,  C,  or  D  to  de- 
signate the  exact  sub-class  to  which  the  roller  or  raceway 
belongs.  Hence,  it  will  be  apparent  that  the  rollers  or  race- 
ways may  be  finally  sorted  out  into  sixty  different  classes 
where  the  most  extreme  accuracy  is  necessary. 

After  this  sub-divi- 
sion of  the  product  has 
been  made,  it  is  not 
only  an  easy  matter  to 
select  a  set  of  rollers 
for  a  bearing,  which 
are  all  of  exactly  the 
same  size,  but  these 
rollers  are  also  assem- 
bled into  raceways  of 
corresponding  size,  so 
that  the  most  desirable 
condition  of  fit  is  ob- 
tained. For  instance,  a 
cone  or  inner  raceway 
which  is  0.00175  inch 
over  size  would  be  as- 
sembled with  a  set  of 
rollers  which  are  0.00175 
inch  under  size,  so  that 
the  deviation  of  the 
rollers  from  the  spec- 
ified diameter  compen- 
sates for  the  error  in 
the  diameter  of  the 
raceways.  B  y  follow- 
ing this  practice,  the 
user  of  the  bearings  not 
only  secures  the  im- 
proved running  prop- 
erties of  a  bearing 
where  all  the  rollers 
are  of  the  same  diam- 
eter, but  he  also  ob- 
tains the  most  desirable 
condition  of  fit  between 
the  rollers  and  raceways. 


Fig.   15.     All  Rollers  in  a  Bearing  must  be  of  exactly  the   Same  Size. 
Machine   automatically  grades   Rollers   to   Fifteen   Standard   Sizes, 
which  are  further  sorted  out  into  Sixty  Sub-sizes 


Automatic  machines  have  been  developed  by  engineers  of 
the  Timken  Roller  Bearing  Co.  for  use  in  automatically  gag- 
ing the  rollers  and  sorting  them  into  the  sixty  different 
sizes  to  which  reference  has  been  made.  One  of  these  ma- 
chines is  shown  in  Fig.  15,  from  which  it  will  be  seen  that 
there  is  a  hopper  at  the  top  into  which  rollers  are  dumped, 
and  after  this  supply  of  rollers  has  been  provided,  the  opera- 
tion of  the  machine  is  entirely  automatic.  Before  starting 
to  explain  the  way  in  which  this  machine  gages  and  sorts 
the  rollers,  attention  is  called  to  an  interesting  feature  of 
the  mechanism  provided  for  delivering  rollers  from  the  main 
feed  hopper  into  the  machine.  From  the  main  hopper  it  will 
be  seen  that  there  is  a  chute  A  through  which  the  rollers 
run  in  order  to  reach  chute  B  which  carries  them  into  the 
machine.     Attention   is   called   to   the   fact   that   all    of  the 

rollers  which  will  be 
seen  in  chute  B  are 
running  with  the  small 
end  of  the  taper  down- 
ward. This  is  not  a 
posed  picture;  it  rep- 
resents the  way  in 
which  work  is  actually 
fed  to  the  machine.  At 
the  junction  point  be- 
tween chutes  A  and  B 
there  is  a  mechanism 
which  automatically  ad- 
justs the  position  of 
the  rollers  so  that  they 
all  enter  chute  B  with 
the  small  end  down. 
Regardless  of  which 
way  a  roller  runs  down 
chute  A,  it  reaches  the 
top  of  chute  B  and  is 
moved  forward  by  a 
pusher  which  brings 
the  large  diameter  of 
the  roller  into  contact 
with  a  bar  that  is  held 
down  by  a  compression 
spring  of  low  tensile 
strength.  Continued  ad- 
vance of  the  pusher, 
which  engages  the  roller 
at  a  point  midway  be- 
tween its  two  ends, 
results  in  swinging  the 
roller  about  its  large 
end,  which  is  in  contact 
with    this   bar,    so    that 
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the  roller  eventually  enters 
chute  B  with  the  small  end 
of  the  taper  downward. 

After  leaving  chute  B,  the 
rollers  are  carried  around  a 
track  at  the  top  of  the  ma- 
chine, which  runs  over  a  se- 
ries of  chutes  leading  down 
to  containers  placed  to  re- 
ceive rollers  of  the  different 
gaged  sizes  to  which  refer- 
ence has  already  been  made. 
The  way  in  which  the  ma- 
chine operates  is  as  follows: 
Over  the  top  of  each  delivery 
chute  there  is  a  small  trap  door  which  is  normally  held  in 
the  closed  position  by  means  of  an  electromagnet.  The  con- 
tainers are  arranged  to  receive  rollers  from  0.005  inch  over 


Fig:.    16. 


the  roller  run  under  a  brush 
placed  above  the  track.  It 
will  at  once  be  apparent  that 
if  the  roller  is  too  small,  it 
fails  to  engage  the  brush  and 
as  a  result  the  electrical  con- 
nection is  broken,  thus  re- 
leasing the  electromagnet  and 
allowing  the  trap  door  to 
drop  open,  with  the  result 
that  the  roller  passes  through 
into  the  receiver  containing 
rollers  of  its  own  exact  size. 
As  the  next  roller  comes 
along,  If  it  is  of  sufficient  size 
to  engage  the  brush,  the  electrical  circuit  is  once  more  re- 
stored and  the  trap  door  is  closed  before  the  roller  reaches 
the  door,  with  the  result  that  this  roller  passes  on  over.   By 


Detail  of  Electrical  Control   Mechanism   for  opening:  Rejection 
Trap  on  Machine  shown  in  Fig-.  22 


Fig.   17. 


E.   W.   Bliss  Power  Press  equipped  with  Indexing  Die  used 
for   performing:   Piercing    Operation 


size  in  consecutive  order  down  to  rollers  0.005  inch  under 
size,  and  as  the  rollers  reach  the  trap  doors  leading  to  the 
receptacles  placed  under  the  track,  electrical  contact  to  con- 
trol the  operation  of  the  electromagnet  is  made  by  having 


Fig.   18.     E.  W.  Bliss  Power  Press  equipped  for  bending  up  the 
"Wings"  on  the  Roller  Bearing  Retainers 

having  the  machine  arranged  with  sizes  decreasing  gradually 
from  the  maximum  to  the  minimum  size  which  is  allowable 
for  the  rollers,  it  will  be  apparent  that  each  roller  continues 
its  course  around  the  track  of  the  machine  until  it  finally 


ainii 


i 


Fig.   19.     Condition  of  Cage  or  Retainer  after  Each  Successive  Step  in  the  Process  of  Manufacture 
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Fig.   20.     Each  Retainer  receives  a  Complete  Visual  Inspection  before 
being    sent   to    the    Assembling   Department 

reaches  the  point  where  its  diameter  is  too  small  to  engage 
the  contactor;  then  the  electrical  circuit  at  that  point  is 
broken  and  the  trap  door  opened  to  allow  the  roller  to  pass 
into  its  proper  receiver. 

The  machine  shown  in  Fig.  15  is  used  for  gaging  the 
smaller  sizes  of  rollers,  but  in  the  case  of  very  large  rollers 
the  use  of  an  automatic  machine  of  this  kind  is  impractic- 
able. Consequently,  special  indicators  are  used  which  are 
operated  by  hand  and  show  how  much  each  roller  is  over 
or  under  the  exact  diameter  called  for  by  specifications. 
The  function  of  this  method  of  gaging  is  exactly  the  same, 
namely,  to  sort  the  work  out  into  sixty  different  sizes  ac- 
cording to  the  method  which  has  already  been  mentioned. 
In  addition  to  the  necessity  of  gaging  the  rollers  and  sorting 
them  into  different  sizes,  it  is  of  the  utmost  importance 
to  have  the  taper  on  the  rollers  accurate,  and  so  care  must 
be  taken  to  gage  the  rollers  to  ascertain  that  the  taper  angle 
comes  within  the  required   limits   of  accuracy.     Automatic 


Fig.  21.     Assembling  Cone,   Boilers,   and  Retainer  to  form  a  Self- 
contained   Unit  over  which   the   Cup   is   placed 

machines  are  also  used  for  this  purpose,  as  illustrated  in 
Pig.  22.  Here  it  will  be  seen  that  the  rollers  are  fed  into 
the  machine  down  a  chute,  after  which  the,  operation  is 
automatic. 

Attention  is  called  to  the  fact  that  there  is  a  hemispherical 
member  at  the  top  of  the  machine,  which  has  a  finished 
track  machined  around  its  periphery  on  the  under  side.  The 
rollers  run  between  this  surface  and  a  finished  surface  on 
the  top  of  the  machine  bed,  and  as  they  pass  around  the 
track  each  roller  goes  over  what  may  be  called  a  "rejection 
trap."  This  is  nothing  more  than  a  trap  door  which  is 
automatically  opened  in  case  a  roller  has  the  wrong  taper 
angle.  The  method  by  which  this  mechanism  operates  is 
shown  in  Fig.  16,  and  is  briefly  as  follows:  Just  before  it 
reaches  the  trap  door,  the  roller  passes  over  a  pivoted  plate 
which  is  mounted  on  trunnions  that  are  set  parallel  to  the 
direction  in  which  the  roller  runs  on  the  track;  and  at- 
tached to  the  under  side  of  the  plate  there  is  a  metal  finger 


Fig,   22. 


Machine   for  gaging  Taper  Angle,   -which   automatically  rejects 
RoUers  that  are  Defective  in   this  Respect 


Fig.   23.     Power  Press  equipped  with  Tapered  Die   for   closing  in  the 
Retainer  to  make  it  a  Close  Fit  on  the  Rollers 
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Fig.  24. 


Special  Testing  Machines  on  which  Each  Timken  Roller  Bearing  is  given  a  Trial  Hun  to  determine  its  Freedom  from  Defects 

in  Material  or  Workmanship 


which  is  swung  between  two  electrical  contacts  as  the  plate 
is  oscillated  on  its  trunnion  supports  owing  to  variations  of 
the  taper  angle  of  the  successive  rollers  that  pass  over  it. 
In  event  of  the  taper  angle  having  an  error  beyond  the  limit 
of  tolerance  in  either  direction,  this  error  in  the^taper  angle 
causes  the  plate  to  swing  far  enough  so  that  the  finger  se- 
cured to  its  under  side  comes  into  engagement  with  one  of 
the  two  electrical  contacts,  thus  causing  the  rejection  trap 
to  be  automatically  sprung  by  the  action  of  an  electromagnet, 
so  that  the  roller  drops  through  a  chute  into  a  receiver 
placed  to  catch  it.  In  the  case  of  rollers  with  the  proper 
taper  angle,  such  rollers  run  over  the  pivoted  plate  without 
causing  it  to  swing  sufficiently  to  cause  the  finger  to  engage 
either  of  the  electrical  contacts.  As  a  result  the  trap-door 
is  not  opened,  and  the  rollers  pass  on  over  it,  so  that  they 


may  be  delivered  into  a  container  placed  to  receive  that 
portion  of  the  product  which  has  been  finished  with  the 
proper  angle. 

Drawing-  and  Piercing:  Roller  Bearing! Cages 

Mention  has  already  been  made  of  the  fact  that  the  rollers 
of  Timken  bearings  are  distributed  around  the  raceways  by 
means  of  a  pressed-steel  cage  or  retainer  which  serves  the 
useful  purpose  of  holding  the  rollers  in  contact  with  the  in- 
ner raceway  or  cone  so  that  the  rollers,  cone,  and  retainer 
form  a  self-contained  unit.  The  separator  or  cage  is  drawn 
up  from  sheet  steel  and  has  openings  pierced  in  it  to  receive 
each  of  the  rollers.  Fig.  19  shows  diagrammatically  the 
condition  of  the  work  at  each  successive  step  in  the  process 
of  manufacture,  and  Table  4  explains  the  sequence  of  opera- 


Fig.  25. 


Machine  on  which  Bearings  are   given 
a    "Quiet-running"    Test 


Fig.  26.     Wrapping  the  Finished  Bearings  in  Waxe<I  Paper  Heady  to  be  packed  in  Cartons 

for  Shipment 


958 


MACHINERY 


June,  1919 


Fig.   27. 


Storage  Bins  in  which  Surplus  Stock  of  Bearings   is  kept  Ready  to  fill  Rush 
Orders 


tions  which  are  involved  and  the  types  of  power  presses 
and  methods  of  tooling  which  are  used  for  the  performance 
of  each  of  these  operations. 

In  Fig.  17  there  is  shown  the  No.  2  A  Bliss  power  press 
which  is  used  for  the  performance  of  piercing  operations  on 
the  retainers;  that  is  to  say,  the  press  which  is  employed 
for  making  the  openings  through  which  the  rollers  project 
so  that  they  engage  both  the  inner  and  outer  raceways  of 
the  assembled  roller  bearing.  This  machine  is  equipped  with 
a  punch  A  and  die  B  over  which  the  steel  cup  is  slipped 
ready  to  have  the  openings  for  the  rollers  pierced  in  it. 
Secured  to  the  power  press  there  is  also  an  index  mechanism 
which  rotates  the  die  and  work  carried  by  it  to  successive 
positions,  so  that  repeated  downward  strokes  of  the  punch 
result  in  piercing  the  desired  holes  in  the  work.  The  way 
in  which  this  index  mechanism  operates  may  be  briefly  de- 
scribed as  follows:  Secured  to  the  main  driving  shaft  on  the 
press  there  is  a  crank  block  G  and  connecting-rod  D,  which 
transmits  motion  through  suitable  links  to  a  pawl  and 
ratchet,  so  that  at  each  stroke  of  the  press  the  die  and  work 
are  indexed  one  space. 

Fig.  18  shows  the  power  press  employed  for  the  perform- 
ance of  what  is  known  as  a  "winging" 
operation  on  the  retainers.  It  will  be 
seen  from  the  diagram  Fig.  19,  which 
illustrates  the  condition  of  the  work  after 
the  performance  of  each  operation,  that 
the  openings  which  are  first  made  in  the 
retainer  to  receive  the  rollers  are  of 
somewhat  the  general  form  of  a  capital 
letter  I;  that  is  to  say,  there  is  a  head 
and  base  to  the  opening  with  a  narrow 
portion  at  the  center.  The  winging  op- 
eration consists  of  bending  back  the  pro- 
jections of  metal  which  separate  the 
larger  portion  of  the  opening  at  either 
end,  in  order  to  enlarge  the  opening  and 
provide  inclined  walls  at  either  side. 
This  operation  is  also  performed  under  a 
No.  2  A  Bliss  power  press  which  is  shown 
in  operation  in  Fig.  18.  From  this  it 
will  be  apparent  that  the  operation  con- 
sists simply  of  placing  the  work  on  a  die 
supported  by  a  horizontal  mandrel,  so 
that  a  punch  carried  in  the  ram  of  the 
press  can  come  down  and  bend  the  wings 
into  the  desired  positions  relative  to  the 
main  body  of  the  cage.  After  this  opera- 
tion, each  piece  receives  a  complete  vis- 
ual inspection  as  shown  in  Fig.  20. 


AHHemblliitf  the  Inner  Raceway  Rollers 
■fid  (Separator 

It  will  be  seen  from  Table  4,  which 
mil  lines  the  sequence  of  operations  which 
are  performed  on  the  cages  of  Timken 
roller  bearings,  that  the  final  operation 
consists  of  spreading  the  cage  sufficiently 
BO  that  it  can  be  assembled  over  the  cone 
and  rollers.  The  method  of  assembling 
consists  of  placing  the  cone  or  inner  race- 
way on  a  bench  with  the  small  end  of  the 
taper  upward,  and  assembling  the  proper 
number  of  rollers  on  the  track  around 
this  cone.  After  this  has  been  done,  the 
cage  is  slipped  into  place  over  the  rollers, 
but  it  is  still  too  small  to  enable  the  cone 
to  be  easily  pushed  into  its  desired  posi- 
tion. To  accomplish  this  result,  the  work 
is  now  turned  over  with  the  large  end  of 
the  cone  upward,  and  this  cone  is  struck 
a  sharp  blow  with  a  heavy  mallet.  The 
result  is  that  the  cone  is  sprung  into 
place  and  is  held  with  the  cage  and  rol- 
lers as  a  single  unit.  This  operation  of 
assembling  is  shown  in  Fig.  21.  After  it  has  been  completed, 
the  assembled  units  are  taken  to  a  power  press,  shown  in 
Fig.  23,  which  is  equipped  with  a  suitable  die  to  provide  for 
closing  in  the  cage  around  the  rollers  so  that  there  is  not 
an  excessive  amount  of  lost  motion  between  the  parts  of  the 
bearing. 

After  being  pressed  under  the  machine  shown  in  Fig.  23, 
the  bearings  go  to  one  of  the  machines  shown  in  Fig.  24, 
where  they  are  subjected  to  a  running  test  under  load.  The 
idea  of  this  test  is  to  expose  any  defects  in  parts  of  the 
bearings,  because  when  placed  under  load  any  serious  im- 
perfections of  this  nature  would  cause  the  defective  part  of 
the  bearing  to  break,  or  at  least  make  the  operation  so  no- 
ticeably deficient  that  the  bearing  would  immediately  be 
rejected.  Before  going  to  the  shipping  room,  all  bearings 
are  next  subjected  to  a  "quiet  running"  test  on  a  machine 
of  the  type  shown  in  Fig.  25.  On  this  machine  the  bearings 
are  driven  at  a  speed  of,  roughly,  1000  revolutions  per  min- 
ute, and  if  there  is  any  defect  in  the  bearing  this  will  at 
once  become  manifest  by  the  different  tone  or  hum  that  the 
bearing  makes  while  in  operation.  After  being  subjected  to 
this  test,  the  bearings  may  either  go  directly  to  the  ship- 


Fig.   28.     Gages  used  for  testing  Dimensions  of   Rollers  produced   on   Automatic   Screw 
Machines,  in  Order  to  determine  the  Accuracy  of  Tool  Setting 
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ping  room  where  they  are  wrapped  in 
waxed  paper,  as  shown  in  Fig.  26,  and 
then  placed  in  individual  cartons  which, 
in  turn,  are  packed  in  wooden  boxes;  or 
the  bearings  may  be  placed  in  storage 
bins,  Fig.  27,  if  there  happens  to  be  an 
excess  supply  of  bearings  of  any  given 
size  over  those  that  are  required  for  im- 
mediate delivery  to  customers. 

Repeated  Inspection  of  Parts  During1 
Process  of  Manufacture 

Every  engineer  who  has  had  experience 
with    the    use    of    anti-friction    bearings 
knows  that  they  are  capable  of  operating 
with    practically   no   wear,    provided    the 
bearings  are  properly  designed,  made  of 
suitable   grades   of   properly   heat-treated 
steel,  and  providing  the  bearing  mount- 
ings   are    correctly    designed    to    exclude 
dirt  and   furnish   means   for   the  proper 
lubrication  of  the  bearing  members.   The 
saving  in  friction  that  is  effected  through 
the  use  of  roller  bearings  is  largely  due 
to  the  fact  that  in  bearings  of  this  type 
there  is  line  contact  and  rolling  friction  between  the  bear- 
ing members  in  place  of  surface  contact  and  rubbing  friction 
in  a  plain  bearing.     The  existence  of  line  contact  makes  it 
highly    important   for   the   workmanship    on   roller   bearing 
members  to  be  absolutely  perfect  and  for  the  steel  to  be  heat- 
treated  to  give   it   exactly  the   desired   physical   properties, 
because  line  contact  between  the  rollers  and  raceways  means 
that  the  entire  load  on  the  bearing  is  concentrated  over  a 
very  small  surface.   Realizing  the  importance  of  these  points, 
the  Timken  Roller  Bearing  Co.  has  instituted  an  extremely 
exacting  series  of   inspections   to   which   all   parts   of  their 
roller  bearings  are  subjected  in  order  to  assure  the  rejection 
of  all  parts  which  fail  to  come  up  to  the  rigid  specifications 
that  this  company  requires  of  the  product  of  all  of  its  manu- 
facturing departments.    The  following  outline  of  the  inspec- 
tions which  the  different  bearing  parts  receive  will  give  the 
reader  a  good  idea  of  the  extreme  care  which  is  taken  to 
assure  the  perfection  of  its  product. 

Inspection  of  Rollers 

The   rollers   are   subjected   to   eight   different   inspections 
before  they  are  finally  approved  and  sent  to  the  assembling 


Fig.   29. 


Fig.    30.      Preparatory   to   assembling,    the   Cones    or   Inner   Raceways    of 

Timken  Bearings  are   graded  into  Fifteen  Different  Sizes   which 

vary  from  the  Specified  Diameter  by  Intervals  of  0.00025 

Inch,   from   —  0.00175   to    +    0.00175   Inch 


After  Heat-treatment,   the  Cups  are  subjected  to  a  File  Test  for  Hardness,   a 
Complete  Visual  Inspection,   and  a  Gage  Test  for  Bore  Diameter 

department  to  be  put  into  finished  bearings.  These  various 
processes  of  inspection  may  be  very  briefly  outlined  as  fol- 
lows: (1)  Samples  are  taken  from  the  automatic  screw  ma- 
chines at  the  start  of  each  day's  run,  and  gaged  to  make 
sure  that  the  tool  setting  on  these  machines  is  producing 
work  that  comes  within  the  specified  limits  of  tolerance. 
(2)  All  rollers  produced  on  the  automatic  screw  machines 
are  subjected  to  a  careful  visual  inspection  before  going  to 
the  heat-treating  department  in  order  that  those  having  bad 
tool  marks,  etc.,  may  be  discarded.  (3)  All  rollers  are  next 
subjected  to  a  careful  visual  inspection  after  being  heat- 
treated,  in  order  to  provide  for  the  rejection  of  those  which 
have  developed  fire  cracks  or  other  defects.  (4)  After  being 
ground,  sample  rollers  are  taken  at  regular  intervals  and 
carefully  gaged  to  make  sure  that  the  setting  of  the  grind- 
ing machine  is  producing  work  that  comes  within  the  re- 
quired limits  of  tolerance.  (5)  All  rollers  finished  in  the 
grinding  department  are  next  given  a  complete  visual  in- 
spection. (6)  They  are  then  sent  to  the  automatic  gaging 
machines  on  which  the  accuracy  of  the  taper  angle  is  deter- 
mined, and  those  rollers  are  rejected  where  the  error  exceeds 
the  limit  of  tolerance.  (7)  The  rollers  are  next  sent  to  the 
automatic  sorting  machines  which  grade  them  into  sixty 
different  sizes,  to  which  reference  has  been  made.  (8)  Fi- 
nally, all  rollers  are  given  a  complete  visual  inspection  be- 
fore going  to  the  assembling  department. 

Inspection  of  Cones  or  Inner  Raceways 

During  the  process  of  manufacture,  the  cones  or  inner 
raceways  of  Timken  roller  bearings  are  subjected  to  eight 
inspections  in  order  to  assure  the  perfection  of  all  cones 
which  are  finally  sent  to  the  assembling  department.  The 
character  of  the  inspections  to  which  these  parts  are  sub- 
jected, is  briefly  described  in  the  following:  (1)  The  first 
cones  produced  by  the  automatic  screw  machines  at  the  be- 
ginning'of  each  working  day  are  sent  to  the  chief  inspector 
who  carefully  gages  them  to  make  sure  that  the  machines 
are  properly  tooled  up  to  produce  work  with  dimensions 
which  come  within  the  specified  limits  of  tolerance.  (2)  All 
cones  produced  on  the  automatic  screw  machines  are  g 
by  the  machine  operators  to  make  sure  of  the  accuracy  of 
contour  and  of  the  diameter  of  the  bore.  (3)  The  product 
of  the  automatic  screw  machines  working  on  cones  is  next 
sent  to  the  inspection  room  where  it  receives  a  complete 
inspection  before  being  sent  to  the  heat-treating  department. 
(4)  After  being  hardened,  the  cones  are  given  a  file  test  for 
hardness  and  a  complete  visual  inspection  to  provide  for 
rejecting  those  which  have  developed  fire  cracks  or  those 
which  are  imperfectly  hardened;   the  diameter  of  the  bore 
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is  also  gaged.  (5)  After  performing  the  grinding  operation 
in  the  bore  of  the  cones,  each  piece  is  gaged  by  the  grinding 
machine  operator  to  determine  the  accuracy  of  the  bore 
diameter,  a  gage  of  the  "Go"  and  "Not  Go"  type  being  used 
for  this  purpose.  The  cones  are  then  sent  to  the  inspection 
department  where  they  are  again  gaged  for  the  accuracy  of 
the  bore  diameter  With  "Go"  and  "Not  Go"  gages.  (6)  After 
completing  each  grinding  operation  subsequent  to  that  per- 
formed in  the  bore,  the  work  is  gaged  by  the  grinding  ma- 


Fig.   31.     Special  Gaging  Machine  used  for  testing  the  Accuracy  of 

the  Outside  Diameter  of  Cups  or  Outer  Raceways  of  Timken 

Roller  Bearings  preparatory  to   assembling 

chine  operator  to  determine  the  accuracy  of  dimensions.  (7) 
After  grinding  has  been  completed,  the  cones  are  sent  to  the 
inspection  department  where  they  are  gaged  to  determine 
the  accuracy  of  contour,  and  graded  into  eleven  different 
sizes  on  a  special  machine  developed  for  this  purpose.  (8) 
After  the  rollers  and  retainer  have  been  assembled  on  the 
cone,  each  of  these  units  is  given  a  complete  visual  inspec- 
tion before  being  sent  to  the  testing  machines.  Inspectors 
engaged  on  this  work  turn  each  of  the  rollers  in  the  retainer 
and  examine  the  condition  of  the  retainer  and  cone,  so  that 
assemblies  with  any  apparent  defects  may  be  rejected. 

Inspection  of  Cups  or  Outer  Raceways 
(1)  An  explanation  has  already  been  given  of  the  way  in 
which  the  first  samples  of  a  day's  run  on  the  automatic 
screw  machines  engaged  in  producing  cones  or  inner  race- 
ways are  sent  to  the  inspection  department.  This  practice 
is  also  followed  in  the  case  of  machines  engaged  in  the 
production  of  cups  or  outer  raceways,  in  order  to  make  sure 
that  the  tools  on  these  machines  are  properly  set  to  produce 
cups  with  dimensions  that  come  within  the  specified  limits 
of  accuracy.  (2)  All  of  the  cups  produced  on  automatic 
screw  machines  are  gaged  by  the  machine  operator  as  fast 
as  they  are  finished,  in  order  to  determine  the  accuracy  of 
the  outside  diameter  and  of  the  taper  angle  of  the  bore. 
Steps  (3),  (4),  (5),  and  (6)  in  the  inspection  of  the  cups  or 
outer  raceways  are  exactly  the  same  as  those  for  the  cone  or 
inner  raceway,  which  have  already  been  described.  (7)  The 
final  inspection  given  to  cups  or  outer  raceways  is  to  set 
them  up  on  a  machine  where  the  outside  diameter  is  care- 
fully gaged,  after  which  the  cups  receive  a  complete  visual 
inspection  before  being  sent  to  the  assembling  department. 

Service  Rendered  by  Chemical  and  Metallurgical 
Laboratories 

Mechanical  inspections  which  are  conducted  in  manufac- 
turing departments  of  the  plant  are  supplemented  by  the 
facilities  of  completely  equipped  chemical  and  metallurgical 
laboratories,  in  which  raw  material  can  be  thoroughly  tested 


to  determine  its  complete  fitness  for  use  in  manufacturing 
the  different  parts  of  roller  bearings.  The  advice  and  as- 
sistance of  the  chemists  and  metallurgists  also  prove  in- 
valuable in  those  occasional  instances  where  trouble  Is  ex- 
perienced in  producing  bearing  parts  which  thoroughly  ful- 
fill specifications.  Whenever  difficulty  of  this  sort  arises,  It 
is  not  necessary  to  adopt  cut-and-try  methods  or  guesswork 
to  find  the  cause  and  take  the  required  steps  for  its  correc- 
tion. Scientific  methods  of  investigation  used  in  the  labora- 
tories enable  the  cause  of  such  difficulties  to  be  accurately 
determined,  and  with  such  definite  information  at  their  dis- 
posal, the  engineers  are  able  to  issue  specific  instructions 
as  to  the  method  of  procedure  which  will  prove  successful 
in  correcting  the  difficulty. 

Conclusion 
Owners  of  motor  cars  and  industrial  equipments  of  va- 
rious kinds,  in  which  Timken  roller  bearings  are  used,  are 
familiar  with  the  satisfactory  results  which  they  give  as 
regards  efficiency  in  power  transmission,  durability,  and  free- 
dom from  breakdowns.  After  reading  this  article  describing 
the  methods  of  manufacture,  and  the  extreme  care  which  is 
taken  in  inspecting  the  product,  it  will  be  apparent  that 
these  results  are  what  one  might  naturally  expect  from  bear- 
ings that  are  produced  under  such  exacting  conditions  of 
supervision.  A  further  safeguard  against  unsatisfactory 
service  from  the  Timken  roller  bearings  supplied  in  pas- 
senger cars,  motor  trucks,  or  equipment  for  industrial  plants 
is  furnished  by  a  system  whereby  the  Timken  engineering 
department  is  required  to  pass  upon  the  type  and  size  of 
bearings  which  shall  be  used  in  each  new  class  of  installa- 
tion. New  orders  are  first  sent  to  the  engineering  depart- 
ment, where  the  proper  bearing  to  meet  existing  require- 
ments is  selected  and  a  proper  form  of  mounting  is  de- 
signed for  the  bearing.  This  practice  avoids  the  trouble 
which  would  otherwise  be  experienced  through  having  sales- 
men recommend  bearings  of  inadequate  size  and  of  too  low 
a  carrying  capacity  for  the  requirements  of  the  service  in 
which  they  would  be  used. 

*     *     * 

PORTABLE  COUNTERSINKING  MACHINE 

BY  H.  L.  DUBLIN 

The  accompanying  illustration  shows  a  portable  counter- 
sinking machine  which  was  constructed  by  the  writer  for 
the  purpose  of  countersinking  holes  in  structural  steel 
plates.  The  power  transmission  and  the  differential  of  an 
old  automobile  were  utilized,  as  well  as  a  five-horsepower 


Portable  Countersinking  Machine  for  Use  on  Structural  Steel  Plates 

electric  motor  and  some  odd  parts  of  structural  material. 
This  machine  is  capable  of  countersinking  6000  holes,  13/16 
inch  in  diameter,  using  a  78-degree  tool,  in  a  period  of  ten 
hours,  and  has  proved  of  considerable  value  for  the  partic- 
ular work  for  which  it  is  intended. 

The  number  of  women  employed  in  the  metal-working  in- 
dustries in  Germany  increased  from  12,968  in  1914  to  624,688 
in  1917. 
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Tables  for  Calculating  Helical  Springs 

BY  J.   H.  SULLIVAN 
Superintendent  and  Mechanical  Engineer,   Springfield  Spring  Co.,   Springfield,  Ohio 


EXISTING  spring  tables  do  not  fill  the  requirements  of 
the  spring  designer,  as  they  are  not  based  on  stresses 
suitable  for  the  commercial  materials  from  which 
springs  are  now  made;  hence,  the  compiler  of  the  accompa- 
nying helical  spring  tables  found  it  necessary  to  compute 
entirely  new  tables  covering  the  commerical  sizes  of  helical 


the  Washburn  &  Moen  gage  and  the  Roebling  gage).  Table 
2  covers  sizes  from  No.  12  (0.1055  inch)  to  No.  4  (0.2253 
inch)  steel  wire  gage.  Table  3  covers  the  heavier  sizes  of 
wire  from  No.  Zy2    (0.234  inch)   to  %  inch  in  diameter. 

To  obtain  the  values  given  in  the  tables,  for  commercial 
springs,  the  sizes  covered  in  Tables  1  and  2  are  blued  at  600 


TABLE  1. 


MAXIMUM  LOADS  IN  POUNDS  AND  CORRESPONDING  COMPRESSIONS  PER  COIL  IN 
INCHES  OF  HELICAL  ROUND  BAR  SPRINGS 


Size  of 

Wire, 
Steel 
Wire 
Gage 

Diam.  of 
Wire, 

Inches 

Mean  or  Pitch  Diameter  of  Spring,  Inches 

>,,. 

%2 

\4 

■>M 

;i„ 

V* 

IU 

26 

25 
24 
23 
22 

Ha" 

20 

19 

o.oi8l< 

0.020     | 

0.023   ■{ 
0.025    | 
0.028    I 

0.031  j 
0.035  I 

0.041    < 

3  72 

0.0059 

630 

5  03 

0.0053 

947 

7.64 

0.0046 

1600 

9.82 

0.0042 

2300 

2.48 

OOI33 

186 

3  35 

0  01 19 

280 

5  10 

0.0104 

500 

6.54 

0.0095 

680 

9.19 

0.0085 

1070 

12.76 

0.0076 
1650 

1.86 
0 . 0236 
79 

2  51 

0.0213 

118 

382 

0.0184 
200 

4.90 

0.0170 

280 

6.89 

0.0152 
450 

9  57 
0.0136 

700 

13  47 
0.012 
1 100 

1    19 

0.037 
40 

2.00 

0.0328 

88 

306 

0 . 0285 
100 

3  92 

0.026 

150 

5  51 

0.023 

235 

7.6s 
0.021 
360 

10.77 
0.019 
560 

I    24 

0.053 
23 

I.67 
0  0478 
35 

255 

0.0406 

62 

3  27 

0.038 

85 

459 

0.034 

135 

6.38 

0.030 

200 

8  98 
0.027 
330 

14-43 
0.023 
600 

1   1  '1 

0.072 

15 

1  43 

0.0652 

21 

2. 19 

0.0571 
38 

2.70 
0.052 
50 

3-94 

0.046 

84 

547 
0.041 
130 

7  69 

0037 

200 

12  37 

0.032 
380 

0940 

0  094 
10 

1  25 

0 . 0S52 

14 
1.91 

0.0714 

25 

2.45 
0.068 

36 

3  45 

0.060 
56 

4-78 

0.054 

85 

6.73 

0.048 

138 

10.82 

0.041 
260 

0,827 
O.I19 

7 

1    1 1 

0.107 

10 

1.7c 

0.0937 

i8v 

2.18 
0  086 
25 

3  06 

0  077 
40 

4  25 
O.069 
60 

598 
O.061 

97 

9.62 

0.052 
180 

1. 00 

0.131 

7.6 
I  52 

0  114 

13 

1  96 

0.105 
18 

2  75 
0.093 
29 

383 

0  084 
45 

538 

0075 

70 

8.62 

0  064 
130 

0  837 

0  191 

1  i 

1  27 
c  162 
8 

1  63 
0  152 
10 

2  30 

0  137 
16  6 

3  19 
0.103 
30 

4  49 
0  109 
40 

7.21 

0093 

77 

1   35 

0.209 

6 

1.97 
0.186 
10. 5 

2.73 
0  166 
16 

3  84 

0.149 

25 

6.18 
0  127 
45 

3  36 
0    193 

17 

5  41 
O  166 
32 

TABLE  1. 


MAXIMUM  LOADS  IN  POUNDS  AND  CORRESPONDING  COMPRESSIONS  PER  COIL  IN 
INCHES  OF  HELICAL  ROUND  BAR  SPRINGS-CONTINUED 


Size  of 

Steel 
Wire 
Gage 


I3M 


Diam. 

of 
Wire. 
Inches 


o . 0625 


0.08575 


o . 0985 


Mean  or  Pitch  Diameter  of  Spring,  Inches 


22.44 
0.020 
1 120 


19.21 
0.028 
680 

28.26 
0.024 
1 180 


16.83 
0.036 
465 

24.73 
0.031 
800 

38  35 

o  027 
1400 

58.23 
o  0236 
2460 

80.42 

0.0213 

3700 

99 

0.020 
1950 

120 

o  0185 
6400 

150 

0.017 

8600 


14.96 

0.045 
330 

21.98 

0.040 
500 

3409 
0.034 
1000 

51  72 
o  031 
1630 

71  18 

0.027 
2640 

0.025 

3500 

107 

0.023 
4600 

133 

O  022 
6000 


13   46 

O.O56 
240 

19.80 

o  049 

400 

30  67 

0.042 
720 

46.58 
0.037 
1250 

64  31 
0033 
1940 

79 

0.031 

2550 

92 

o  029 
33oo 

120 

0.027 

4400 


n  22 

0.080 
140 

16.50 
0.071 
230 

25.56 

o  061 


38.80 
0.053 
730 

536 

0.048 

1110 

66 

o ,  04(1 
1440 

80 

o  042 
1900 

100 

0.039 
2550 


9  61 

0  no 

87 

HI! 

o  096 

145 

21.91 

0.083 

260 

33  -•; 
0.069 
480 

46  o 
0.065 
700 

56. 5 

0061 
926 

6e 

0.057 
1200 

s-,  s 
o  053 
1600 


8.41 

■  ill! 
58 

1 2  36 
O.  I2() 

95 

19  1: 
0.108 
170 

-1  1 1 
0.095 
300 

40.2 
o  0S5 
470 

0.079 

60 

0.074 

800 

o  069 


7.48 
0.182 


10  99 
0.158 


o  138 
120 

0    IK) 
215 

35  7 

0.107 

330 

41  o 
O.IOO 

440 

53  1  ' 

0.094 
560 

ex-)  7 

o  087 


6.73 

0.224 
jo 

9.90 

50 

15.34 
90 
23.39 

155 

v  1; 
0.133 

24c 

319 

18  1 

400 

60  o 
0.108 

555 


6  12 
0273 


9.00 

o  23S 
38 

13  9' 
0.206 
65 


1  So 

36  o 

0.150 
240 

0.141 
300 

54  6 

o  131 

400 


5.6l 

o  323 

17 

8  25 

o  284 
29 

i-'  78 
o  245 

52 

19.40 
0.213 
90 

0  [91 

140 

33  o 

40  1 
240 
50  o 


11.80 
0.288 

40 

0.250 

77 

24   7 

no 
0.210 

I  15 
250 


•  0.95 
o  334 
30 

60 
0.261 


Il6 
14    ) 

150 

200 


10.22 
o  383 
25 

17 


0.300 
70 

120 

40.0 


0.435 


1  1  55 

20  1 

0  341 

100 

1  15 


IS 
o  43' 


70 
13   1 


springs.  These  tables  are  calculated  for  a  fiber  stress  of 
100,000  pounds  per  square  inch,  with  a  modulus  of  elasticity 
of  11,520,000,  and  apply  to  high-grade  spring  wire.  Table  1 
covers  springs  made  from  wire  sizes  varying  from  No.  26 
(0.0181  inch)  to  No.  12%  (0.0985  inch)  steel  wire  gage 
(which  is  the  same  as  the  American  Steel  &  Wire  Co.'s  gage, 


degrees  F.,  permitted  to  cool,  and  then  compressed  solid, 
after  which  they  should  return  to  the  calculated  free  height. 
To  obtain  the  values  for  springs  given  in  Table  3,  it  is 
necessary  that  these  larger  springs  be  "tempered,"  the  treat- 
ment to  which  they  are  subjected  being  as  follows:  Heat 
the  spring  to  a  red  heat  and  dip  it  into  oil,  keeping  it  in  the 
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oil  until  it  is  unite  cool;  then  burn  off  or. lain  off  the  oil, 
which  has  tin-  bum  effect  u  drawing  the  temper.  An  ex- 
ception is  made  in  the  case  of  car  Bprings,  which  aro  dipped 
into  oil  and  taken  out  again  while  they  still  show  red  or 
dark  red.     These  springs  are  not  Hashed  oft. 

Wire  springs  (as  specified  in  Tahles  1  and  2)  are  allowed 
to  remain  some  time  in  the  oil  (usually  the  time  required 
for  heating  another  lot  of  springs,  which  would  be  about 
seven  minutes).  They  are  then  thrown  on  the  floor  and  the 
temper  is  drawn  during  the  last  hours  of  the  day  when  the 


hardening  will  also  show  whether  the  spring  is  defective. 
If  the  spring  is  a  compression  spring  and  it  is  compressed 
solid,  the  coils,  when  released,  should  have  a  movement  per 
coil  as  specified  in  the  table.  If  they  do  not  have  this  move- 
ment, the  spring  has  not  been  hardened  sufficiently.  Should 
the  spring  give  more  space  between  the  coils  than  specified 
in  the  tables  in  the  line  for  "movement  per  coil,"  then  the 
spring  is  too  highly  hardened  and  will  not  last  long.  The 
temper  can  then  be  drawn  until  the  proper  degree  of  hard- 
ness Is  obtained.     The  basis  of   100,000  pounds  per   square 


TABLE  2. 


MAXIMUM  LOADS  IN  POUNDS  AND  CORRESPONDING  COMPRESSIONS  PER  COIL  IN 
INCHES  OF  HELICAL  ROUND  BAR  SPRINGS 


Wire, 

Diam. 
Wire, 

\i.  an  1  >r  Pitch  Diameter  of  Spring,  [ni 

W  ire 
(',  ige 

Inches 

H 

Mo 

1  , 

"n. 

:,, 

",, 

•', 

'4 

1 

lH 

c! 

,  .:, 

i'. 

1 

,'■, 

2 

2\<i 

2', 

2JU 

2Yi 

i-> 

o.iossj 

3.025 

5770 

[21 

0 .  036 

.5300 

104 

O.O49 

2050 

9' 

0.065 
1400 

Si 

O.082 

980 

73 
0.  101 

720 

66 

0. 122 
540 

01 

0.146 

|10 

52 

0. 11 18 
260 

45 

0.260 

170 

|0 

0.328 
120 

36 

0  406 
89 

33 

0.488 
67 

(0 

0.584 

SO 

28 

0.686 

40 

26 

0.795 

32 

-'1 
91 

■>■ 

22  7 
1  1  18 
20 

n1.' 

1 1 3   | 

1S1 

O    023 

7700 

151 

0.034 

4400 

129 

O.O46 
2800 

11,; 

0.060 

1850 

100 

0 .  076 
1300 

0.094 
960 

82 

0.113 

780 

75 

0.136 

550 

64.7 
0.185 
340 

56.6 
0.241 
234 

50.3 

0.305 
165 

15  3 
0.377 
120 

li.i 

0.454 

90 

(78 

0.543 

69 

34-8 

0.637 

54 

}2.3 

0-739 
13 

30.1 

0.848 

35 

28.3 
0.964 
29 

u 

O    120  < 

180 

0.03  J 
5600 

155 

0.043 
3600 

136 

0.057 

2380 

121 

0.072 

1670 

108 

0.089 

1200 

99 

0.106 
93o 

90  4 
0.128 

700 

77.5 

0.174 

445 

67  8 

0.227 

30O 

60  .i 

0.287 

260 

54-2 

0.355 

150 

49-3 

0.427 
US 

452 
0.5II 
88 

U7 

0.600 

70 

(8.7 
0 .  696 
55 

36.2 

o.8co 
45 

339 

0.909 

i7 

JI-9 

1.026 
51 

30.1 

1    1  \c 
27 

IO'  2 

0.127  I 

214 

0 .  021) 
7300 

183 

0.041 
4400 

161 

0  053 
3000 

143 

0.068 

2000 

128 

O.084 
I50O 

117 

O.IOI 
IIOO 

107 
0.121 

880 

92 

0.164 

550 

80 
0.214 

370 

71.5 

0.271 
260 

64 

0.335 

190 

58.5 

0.404 
140 

S3. 6 

0.483 
no 

49 
0.567 

85 

46 

0.657 

70 

42.9 
0  755 
56 

40 

0  858 
46 

38 

0.970 

39 

$6 

1.084 
a 

IO 

0.135  I 

220 
0.039 

5500 

193 

0.050 
3800 

172 

O.064 

2680 

155 

O.O79 

i960 

140 
0 .  095 
1460 

129 

0   113 

1 140 

no 

0154 

700 

96 

0.202 
470 

86 

0.255 

330 

77 

0.315 

240 

70 

0.380 

180 

64 

0.454 

140 

59-4 

0.533 

no 

55 

0.618 

88 

51.5 

0.710 

72 

48 

O.808 

59 

454 

0.912 

49 

43 

1.020 

\2 

,,l. 

O.I4I  < 

252 

0.037 
6700 

220 

0.048 

45oo 

Kj6 

O.061 

3100 

176 

007s 
2300 

160 

0.091 
1700 

147 

0.109 
1300 

126 

0.148 
840 

no 

0193 

550 

98 

0.244 
400 

89 

0.302 

290 

80 

0.364 

200 

73 

0  435 
l<">5 

68 

0.510 

130 

63 

o.594 
105 

59 

0.680 

85 

55 

0.772 

70 

51  8 

0.873 

59 

49 

0.978 

50 

9 

0.14s  j 

254 
0  046 
5500 

224 

O.O58 

3860 

203 

0.072 

2800 

185 

0.087 
2100 

170 

0.103 

1650 

146 

0.141 

1000 

127 

0.184 

690 

112 

0233 

480 

102 

0.287 
355 

93 

0  3S0 
265 

85 

0.412 

206 

78.3 
0.486 
160 

73 

0.564 

129 

68 

0.648 

104 

63  6 

0.736 

86 

60 
0.832 

72 

56 

0  932 
60 

53-7 
I  039 

51 

52 

I.  150 

45 

.   »' J 

0.1562'j 

299 

0  043 
7000 

266 

0.055 

4800 

239 

0  068 
35O0 

218 

0.082 

2650 

199 

0.098 

2000 

171 
0  134 
1270 

149 

0  174 
855 

133 

0.220 

600 

120 

0  272 

440 

109 

0.330 

330 

100 
0  392 
260 

92 

0.460 

200 

85  5 

0  534 
160 

79  5 
0.611 

no 

74  5 
0  696 
107 

70.5 

0,788 

90 

66.5 

0.883 
75 

63 

0  976 
64 

60 

1.088 

55 

TABLE  2.    MAXIMUM  LOADS  IN  POUNDS  AND  CORRESPONDING  COMPRESSIONS  PER  COIL  IN 
INCHES  OF  HELICAL  ROUND  BAR  SPRINGS-CONTINUED 


Size 
of 

Diam. 

Mean  or  Pitch  Diameter  of  Spring,  Inches 

Wire, 
Steel 

of 
Wire. 

YA  ire 
Gage 

Inches 

?16 

H 

u/i6 

% 

"s 

1 

iH 

iH 

m 

m 

iH 

i5l 

l"6 

2 

2H 

2?4 

2% 

2!  2 

2% 

8 

0  162     < 

296 

0  053 

5380 

267 

0.066 

4000 

243 

c.o8c 
3000 

223 

0.095 
230c 

191 

0.129 
1480 

167 
c  162 
1000 

148 

0.213 

700 

133 

0.263 

500 

121 

0.32c 

380 

in 

0.3-8 
295 

1 02 

0.444 

230 

95 

0.515 

184 

89 

0.591 

ISO 

83 

c.673 

123 

78.5 

0.760 

103 

74 

0  851 
86 

70  3 

O.949 

74 

66  7 
1  052 
63 

63  6 
1. 165 

54 

7>2 

0.170    \ 

343 

0.051 

670c 

309 

c.063 

4900 

280 

0.076 

368c 

257 

0.09c 

2800 

220 

0.123 

1780 

193 

0.160 

1200 

171 

0  203 

840 

154 

0.261 

590 

140 
c.302 

460 

128 
c.361 

350 

119 

0.423 

280 

no 

0.491 

240 

103 

0.563 

1S0 

96 

0.641 

148 

91 

0.724 

I2S 

85  7 
0  812 
105 

81 

0.905 

90 

77 

1043 

74 

73  5 

1. 108 
65 

7 

0.177     I 

387 

0.049 

7900 

348 

c.060 

5800 

316 
0.073 

4300 

290 

0.087 

3300 

249 
0.II8 
2  ICO 

217 

0.154 

1400 

193 
0.195 

1000 

174 

0.24c 

725 

158 

0.289 

540 

145 

0.346 

418 

134 

0.407 

329 

124 

0.472 

262 

116 

o.54i 

214 

109 
0.616 

175 

102 

O.696 

I46 

97 

0.780 

124 

92 

0.870 
105 

87 

0.962 

90 

83 

1.064 
78 

Va" 

0.1875  J 

414 

0.057 

7250 

376 
0.069 

5440 

345 

0.081 

4250 

296 

O.III 

265O 

259 

0.145 
1730 

230 

0.184 
1250 

207 
0.227 

900 

188 

c.276 

680 

172 
0.327 

520 

159 

0.384 

410 

148 
0  445 
330 

139 

0.511 

270 

129 

0.582 

22c 

122 
0.657 

170 

US 

0.736 
156 

109 

0.800 

135 

103 

c.908 

no 

98.6 

1.C04 
98 

6 

0.192    I 

445 

0055 

8000 

404 

0.067 

6000 

370 

0.080 

4600 

317 

0,108 
2900 

278 

O.I42 

1900 

247 

0. 180 

1370 

222 
0  222 
1000 

202 

0.267 

750 

184 
0  320 
570 

171 

0.375 

450 

159 

0435 

365 

148 

c.499 

296 

139 

c  568 

244 

131 

0.641 

2C0 

123 

0.72c 
170 

117 

c.801 

145 

in 
0.887 

125 

106 

c.981 

i48 

5 

0.207     \ 

506 

0.062 

8000 

464 

0.074 

6200 

398 
0.100 

3900 

348 

0.131 

2600 

309 

0.166 

1850 

278 
0.206 

1350 

253 

0.248 
1000 

232 

0.296 

780 

214 

0.347 

6lO 

199 

0.403 

490 

186 
0  462 
40c 

174 

0.526 

330 

164 

C595 
275 

154 

0.666 

230 

147 
0  743 
200 

i39 

c.824 
168 

132 

0.910 
145 

Jfa" 

0.21875] 

553 

C.07C 
790c 

473 

0.095 

4960 

414 

C.I25 

3330 

368 

0.158 

2325 

331 

0.195 

1700 

301 

0.234 

128c 

276 
0.280 
985  ■ 

255 
0.329 

775 

237 

0.381 

620 

221 

0.438 

500 

207 

0.498 

415 

195 
0.563 

345 

184 

0.631 

29c 

174 

c.703 

245 

16s 
c.779 

210 

158 
0  861 
183 

4 

0.2253  \ 

"" 

596 

0.068 
8700 

512 

c.093 

5500 

447 
0  121 
369c 

397 

0.153 
2580 

357 

0.189 

1850 

32s 

0.228 

1400 

298 

0.272 

1090 

275 

0.320 

850 

256 

o.37i 

660 

238 

c.426 
5SC 

223 

0.484 
460 

210 

0.547 

380 

199 

0.613 

324 

188 
0.583 

275 

178 

0.757 

235 

170 

0.837 

200 

heat  of  the  furnace  is  going  down,  or  during  the  first  hour 
in  the  morning  when  the  heat  of  the  furnace  is  coming  up. 
The  reason  why  springs  made  from  the  larger  sizes  of 
wire  require  different  treatment  is  that  the  wire  itself  has 
not  had  the  same  amount  of  work  put  upon  it  in  its  manu- 
facture as  the  smaller  sizes,  and  hence  does  not  have  inher- 
ent in  it  the  same  high  tensile  strength  as  the  smaller  sizes; 
but  a  fiber  stress  of  100,000  pounds  per  square  inch  is  per- 
missible for  a  spring  treated  by  the  hardening  processes 
specified  above,  after  the  spring  is  coiled.     This  process  of 


inch  stress,  which  has  been  used  for  calculating  the  tables, 
is  an  ample  figure  to  use  for  the  sizes  given  in  Tables  1  and 
2,  but  may  be  considered  the  limiting  value  for  Table  3. 

Values  Given  in  the  Tables 

The  tables  give  in  the  extreme  left-hand  column,  the  size  of 
the  wire  from  which  the  spring  is  made,  both  by  gage 
number  (steel  wire  gage)  and  in  decimals.  Along  the  top 
of  the  tables  is  given  the  mean  or  pitch  diameter  of  the 
spring.     To    find    the    values    relating   to    any   one    spring, 
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therefore,  first  locate  in  the  left-hand  column  the  size  of 
wire  from  which  the  spring  is  made,  and  then  follow  the 
horizontal  line  from  this  size  to  the  column  headed  by  the 
mean  diameter  of  the  spring.  For  example,  assume  that  the 
values  for  a  spring  made  from  No.  10  gage  wire,  having  a 
mean  or  pitch  diameter  of  1%  inch,  are  to  be  found.  In 
Table  2  the  No.  10  wire  is  located  in  the  left-hand  column, 
and  then  the  lines  applying  to  this  size  of  wire  are  followed 
horizontally  until  the  column  headed  1%  is  reached.  Here 
we  find  three  values  given  one  above  the  other  as  follows: 


in  the  entire  spring,  the  load  in  pounds  required  to  compress 
the  spring  one  inch  will  be  found.  This  constant  is  not 
given  in  any  spring  tables  that  have  been  compiled  in  the 
past. 

Using-  Spring  Tables  for  Stresses  other  than  100,000 
Pounds  per  Square  Inch 

In  order  to  apply  the  spring  tables  to  stresses  other  than 
100,000  pounds  per  square  inch,  it  is  necessary  only  to  take  a 
percentage  of  the  load,  as  shown  in  the  tables,  corresponding 
to    the    percentage    that    the    stress    required    is    of    100,000 


TABLE  3. 


MAXIMUM  LOADS  IN  POUNDS  AND  CORRESPONDING  COMPRESSIONS  PER  COIL  IN 
INCHES  OF  HELICAL  ROUND  BAR  SPRINGS 


SlZ.nl 

Wire, 

Sta  1 


I!  • 


ol 
Wire, 

Inches 


0.25c 
0.263 
0  283 
0.307 


0.362 


Mean  or  Pitch  I  I        .  Spring,  Inches 


503 
o  117 
4260 

570 

5080 

614 
o  109 
5625 

711 
o  103 

7000 


1!$ 


117 

o  147 
3000 

507 
o  141 
359° 

545 

0.138 
3940 

635 

0.131 

4820 

788 
o.  122 
6450 
1005 

O  112 
9000 

1073 
O.IIO 

9700 

1266 

o.  104 
12,170 


i'  1 


0  182 
2200 

456 
o  17.5 
2600 

191 

o  170 

2880 

571 

0.162 

3520 

710 

0.150 

4750 

909 

0  139 

6500 

966 
0.136 

7000 

1 146 
0.129 

8880 

1276 
o  124 

10,200 
1490 

o.  116 
12.860 


366 

O  220 
1650 

|1  I 

O  210 
I97C 

146 

o  205 
2170 

519 
0.195 

2660 

646 

0.181 

3565 
S26 

o  168 

4900 

880 

0.165 

5300 

1035 

o  156 
6630 

1 160 

0  149 

7785 

C3SS  1242 

o  140  o. K 
q670  73QO 


M 


33S 

o  262 
1270 

380 
o  250 
1500 

109 

0.245 

1665 

176 
0.233 

2000 

592 

0.217 

2725 

757 

3.200 

3780 

805 

O.I96 

4IOO 

.)  19 

0185 

5UO 

1063 

o  178 
6970 


I's 


310 

0  308 

IOOO 

351 

o  295 

1 185 

J78 

0.288 
1310 

lio 

0-273 

1600 

546 

0.254 
2140 

699 

o  234 

2990 

743 

0.230 

3200 

876 

0.218 

4010 


0.209 
4690 

1146 
o.  196 
5845 


287 
o  357 
800 

326 

95° 
351 
0.334 

1050 

|o8 
o  317 
1280 

507 

0.295 

1718 

649 

0.272 
2380 

690 
o .  267 
2580 

814 

0.252 

3230 

911 

0.243 

3750 

1064 
0.231 
4600 


i 


269 

O.410 
650 

304 
0  392 

775 

327 
0  383 
850 

381 
O.364 

1045 

474 

0.339 

1400 

606 
0.312 

1940 

644 

0-307 

2100 

765 
O.289 
2645 
851 

o  279 

3048 

993 
0.265 
374  5 


251 

0.467 

530 

285 

0.447 

637 

307 

O.436 

700 

357 
0  414 
860 

111 

O.386 
1 150 

568 

0  355 
1600 

604 
3  349 
i860 

712 

0.329 

2l65 

797 
o  314 
2530 

0.301 
3100 


237 
o  526 
410 
268 
o  504 
530 

0  492 
587 

.1* 
o  468 
720 

118 

o  435 
960 

535 

0.401 

1300 

568 
0  394 
1440 

670 
0 .  372 
1800 

751 
0.358 
2097 
876 

o  337 
2600 


22i 

475 
253 

117 

-'73 
3  552 

r.M 

$17 

o  521 
600 

$98 

0  487 

817 


212 

320 

240 
o  630 
380 

H9 
301 
3  58S 


371 

0  si.; 
688 

17s 

0.450  o  501 
1 1 20    950 


537 

0.441 

I2IO 

633 

O.416 

I520 

709 

0.401 

1768 

828 

0.377 

2195 


509 

O   492 
IOOO 

600 

0.465 
1290 

672 

O  417 

1500 
788 

0  421 

1870 


201 

275 
22S, 

126 

•15 

o  68c 
360 

28s 

848 
MO 

155 

0  602 
590 

154 

0  555 

|83 

o  545 
885 


6 18 

1 290 

745 

0.467 

1638 


in 

235 

-•17 

771 
2.80 

0  753 
JIO 

272 

I 
348 

508 

133 

o  613 
700 

460 
o  608 

780 
542 

o .  569 

952 
608 

o  548 

1 100 

709 

o  520 
1363 


183 

207 

207 

246 

223 

o  820 

270 

0.780 
J30 

U.i 

o  724 

446 

$13 

o  671 

615 
$39 

66 

66s 

518 

o  623 
830 

580 
o  597 

970 

677 
o  562 
1200 


215 
21  i 

290 
309 

07 

$95 

540 

420 
0.721 


495 

o  681 
726 

555 
0  656 
846 


160 

190 
I    000 

190 
238 

ill 
$78 

o  800 
470 

403 

0  785 


47; 
638 

531 

o  712 
760 


648     621 
0.620  "  678 

i  -  r--    >>>'■ 


1   232 

I -'5 

■75 
148 

I    I  5-' 
I'M 
220 
I    095 
I'M 


o  938 

S7I 

o  922 
400 

$38 

o  870 
500 

19 1 
o  837 

586 

573 
0  784 
730 


I  II 
100 

119 

175 

130 

160 


$24 

I  09c 
300 

J45 

407 

I    OC' 

456 

o  971 

469 

532 

o  923 


1U 

80 
152 

I'M 
1   533 
106 

190 
[38 

237 

I    (55 
175 


12'. 
I  J2 

15$ 

I     74  1 

>7H 
222 

I    515 

I    227 
260 


1   158 


302 


1    (I'. 


1   iH)  1  259 

380        M7 

497      465       $14 


268 

151 
$17 

190 

I   604 
220 


TABLE  3.    MAXIMUM  LOADS  IN  POUNDS  AND  CORRESPONDING  COMPRESSIONS  PER  COIL  IN 
INCHES  OF  HELICAL  ROUND  BAR  SPRINGS    CONTINUED 


Size  of 
Wire, 
Steel 
Wife, 
Gage 


!Ha' 


"^2" 


"Jfc 


m-i" 


Diam. 

of 
Wire. 
Inches 


0  406 


o  46875] 


0  5625 


H 


Mean  or  Pitch  Diameter  of  Spring.  Inches 


1506 

0  137 
1 1 ,000 

191 1 
0. 126 
15,160 

2384 
0  118 

20,100 


1380 

0.164 

8400 


2192 

o.  140 
15.650 

2696 
0  130 
20,500 

3272 
o  123 
26,603 

392s 

o.  116 

33.800 


1274 

o  192 
6600 

1617 

0.177 

9130 

2022 

o  165 

12,250 

2489 

3  153 
16,200 

3021 
2 1 ,000 

^2.1, 
O  135 
26,800 

4301 

O  128 

33,600 


H83 
0.227 
5200 

1500 
0.205 
7300 

1979 
O.I9I 
10,360 

231 1 

O.I78 
I3,OOC 

2805 

o  167 

16,750 

3364 
0.157 

21,400 
$993 

,  |S 
27,000 


1 104 

0.256 

4300 

1402 

0.236 

5900 

1754 

0.219 

8000 

2157 
0  204 
10,500 

2617 

0  192 
13.600 

3i4i  ■ 
o  180 

17,400 
3727 

o.  170 
21,900 

4383 

0. 161 

27,200 

>1 14 

0  153 

33.400 


1035 

o  291 

3550 

1314 

o  268 

4900 

1644 
0.249 

6600 

2022 

o  232 

8715 

2455 

0.218 

11,170 

2944 
0 .  20.5 

I4.3''0 

3195 

0.194 

18,000 

4109 
0  183 
22,800 

1793 
0  175 
27.300 


974 

0.328 

2960 

1237 
0.306 

4040 

1.547 
0,281 
5500 

1903 

0.263 

7235 

2310 
0.246 
9350 

2770 
0  232 
1 1 ,940 

$289 

o  219 
15,000 

3867 

0.207 
19,100 

151  I 
22,80C 


920 

O.368 

2500 

1 168 

0.340 
3430 

1460 

0  315 

1630 

1797 

0.295 

6090 

2  1  S  1 

O.276 

7900 

26l7 

O.260 

10,000 

3 1 06 
o  24. 
12.670 

5652 

o  232 

[5,740 

1 2(i  I 
O  220 
I9..$00 


872 

O.4IO 

2120 

1 106 

O.380 

29OO 

[384 

0  351 

3940 

1703 
0.328 

519° 
2066 

o .  308 
6700 

2475 

o  281) 

8560 

2913 

3  273 
10,7-0 

$460 

o  259 

13.300 
4037 

o  246 
16.400 


2's 


828 
0.455 

I8IO 

105 1 

0.420 

260O 

1315 

0  389 

3380 

1617 

0.363 

4450 

1967 

)  ill 
5760 

-35  5 

0.320 

7350 

2796 

o  304 
9190 

$287 

o  287 

11,400 

J835 

I4.OO0  12. IOC 


789 
0.504 

1.565 

IOOO 

o  465 

2150 

1252 
0.430 

2925 

1541 

0.401 

3850 

1870 

0.376 

4970 

-'-•  $2 

6330 
2662 

3  335 

7940 
il.il 

o  317 

3652 
0.301 


753 
O  5.50 
..i'M 

955 

o .  508 
1870 

1 192 
0  471 
2530 

1470 
0  440 
3340 

1785 
o  413 
$300 

-•Ml 
520 

-•542 
■  365 
000 

347 

8600 


3.330  o  360 


720 
o  601 

1200 

911 
o  55.5 
1640 

1 144 

2220 

1407 
O.480 

1707 
0  450 
3790 

2048 
0  424 

4790 

Mil 

o  400 

60OO 

7500 


690 
0.654 

1050 

876 

O.604 
1450 

I096 
3  560 
1950 

1348 

0  523 
2570 

[636 

3 .  49 1 
$330 

o .  462 
4220 

2330 
3196 


637 

o  768 

829 

o  709 
1 130 

IOII 

1535 

l-'U 

O.614 

2020 

1510 

2600 
IS  I  1 

o  54-' 

5200 


591 

o  891 

660 

750 

o  822 
912 


I  022 
540 

701 
0  944 
740 


939  877 
0  763  0  876 
1230  IOOO 


11.55 

0.713 

1620 

1402 
o  668 
2100 

2670 

.$360 

534 


1315 

1300 
1700 

1575 

3400 


518 
1  164 
$45 

657 
I  C74 
610 

H22 

IOII 
o  931 
C075 

I -'-'7 

1400 

1790 

1717 

28O0 


■ 


460 
1  572 
225 

1  262 


IO91 

I55i 

i960 

21  <l 


1  679 
313 

420 
809 

1  454 

555 
984 

720 
1177 
910 

1400 


S'j 


1 27 1 


86,  0.255,  and  330.  The  top  value  gives  the  load  in  pounds 
required  to  compress  the  spring  solid,  or  the  total  capacity 
of  the  spring.  In  this  case,  86  pounds  would  be  required  to 
compress  the  spring  solid.  The  second  value,  0.255,  gives 
the  movement  per  coil  in  inches  when  the  spring  is  com- 
pressed from  its  free  height  to  solid,  this  value  also  often 
being  known  as  the  "deflection  under  total  load,  per  coil." 
In  this  case  then,  the  deflection,  under  a  load  of  86  pounds, 
is  0.255  inch  per  coil.  The  third  value,  330,  is  a  constant; 
if  this  constant  is  divided  by  the  number  of  working  coils 


pounds;  in  other  words,  if  we  wish  to  design  springs  in 
which  the  fiber  stress  is  only  60,000  pounds  per  square  inch, 
the  loads  and  the  movements  per  coil  (or  deflections)  given 
in  the  table  should  be  taken  at  60  per  cent  of  the  values 
found  from  the  table.  For  gas  engine  springs,  where  the 
compressions  run  from  175  to  250  per  minute,  a  fiber  stress 
of  60,000  pounds  per  square  inch  is  as  high  as  it  is  safe  to 
assume.  In  that  case,  60  per  cent  of  the  figures  shown  in  the 
table  for  the  load  and  the  movement  per  coil  should  be  used. 
The   third   value   given   for   each   size   of  wire,   that  is,  the 
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tant,  remalu  the  same  no  matter  what  the  Qber  .stress 
to  which  the  spring  is  designed,  and  l«  applied  In  the  same 
manner  In  nil  enses. 

Examples  of  Applications  of  the  Tnbles 

Example  t  A  spring  Is  made  from  No.  23  spring  wire. 
it  lias  a  mean  diameter  of  \  Inch  and  is  working  coils. 
What  weight  is  required  to  compress  this  spring  l  inch? 

ity  referring  to  Table  i  it  will  be  found  that  for  n  spring 
of  the  si/.,'  wire  and  mean  diameter  specified,  the  constant  is 
36,  and  this  divided  by  the  number  of  working  coils,  (in 
this  case  18),  gives  a  weight  of  two  pounds,  which  is  re- 
quired  to  oomprese  the  spring  l  inch. 

Example  8 — A  spring  is  made  from  No.  24  wire  and  has  a 
mean  diameter  of  %  inch.  How  many  coils  are  required  in 
tli is  spring  to  obtain  a  movement  of  1  inch  with  a  load  of  1 
pound? 

By  dividing  the  constant  25  by  the  load  (one  pound)  the 
number  of  working  coils  required  is  found  which  in  this  case 
will  equal  25. 

Particular  stress  should  be  laid  upon  the  point  that  the 
constant  in  all  the  tables  is  correct  regardless  of  the  fiber 
stress  used,  provided  the  spring  has  a  movement  of  one  inch 
or  more. 

Example  S — A  spring  is  to  be  designed  to  work  freely  over 
a  1-inch  diameter  bar;  it  should  have  at  least  a  2-inch  total 
movement,  and  should  compress  to  a  length  of  2  inches 
without  the  coils  touching  each  other.  The  spring  should  be 
capable  of  carrying  a  load  of  44  pounds  per  inch  of  com- 
pression. 

To  work  freely  over  a  1-inch  diameter  bar,  the  spring 
ought  to  be  made  from  No.  8y2  wire  and  have  a  mean  diam- 
eter of  1%  inch.  Such  a  spring  has  a  full-load  capacity  of 
120  pounds.  The  constant  is  440,  and  this  constant  divided 
by  the  load  per  inch  of  compression  (44)  gives  the  number 
of  working  coils  required  which,  therefore,  is  10.  As  the 
diameter  of  the  wire  is  5/32  inch,  the  solid  height  of  the 
spring  with  closed  ends  added,  will  not  be  more  than  1% 
inch,  so  that  the  spring  will  compress  to  2  inches  without 
the  coils  touching  each  other,  and  will  fill  all  requirements. 

Example  4 — What  load  is  required  to  compress  a  spring  1 
inch  if  it  is  made  from  %-inch  wire  having  1  inch  mean 
diameter  and  14  working  coils? 

Referring  to  Table  3  it  will  be  seen  that  the  constant  for 
a  spring  as  specified  is  5625.  This  constant  divided  by  14 
gives  401  pounds  required  to  compress  the  spring  1  inch. 

Example  5 — What  would  be  the  free  height  of  the  spring 
specified  in  the  preceding  example? 

By  referring  to  Table  3,  it  will  be  found  that  for  a  spring 

of  the  dimensions  specified,  the  movement  per  coil  or  the 

deflection  is  0.109  inch.     Add  to  this  the  diameter  of  the 

wire,  0.250  inch,  giving  a  total  space  or  lead  of  spring  of 

0.359  inch.     This  value  multiplied  by  14  gives  5.026  inches 

as  the  free  height  of  a  spring  with  14  working  coils.    Add  to 

this,  if  the  ends  are  ground,  one  diameter  of  wire  for  the 

end  coils    (dead  coils) -giving  a  total  free  height  of  5.276 

inches.     If  the  ends  are  not  ground,  add  two  diameters  of 

wire. 

*     *     * 

MICROMETER  FOR  SETTING  BORING-BAR 
FLY  CUTTERS 

BY  G.   D.   H. 

In  an  article  in  the  March  number  of  Machinery,  page 
646,  on  the  design  of  a  micrometer  for  setting  boring-bar 
fly  cutters,  it  is  stated  that  one  hardened  and  ground  steel 
disk  is  required  for  each  size  of  hole  to  be  bored.  It  is 
evident  that  if  means  were  used  for  setting  the  spindle  so 
that  direct  readings  could  be  taken  on  the  spindle  in  the 
regular  way,  starting  at  zero,  it  would  be  unnecessary  to 
use  a  steel  disk  for  making  the  measurements.  By  using 
a  standard  plug  gage,  the  spindle  may  be  set  at  zero  and 
the   reading   of   the   required    micrometer   measurement    for 


U x ,1 


setting  the  tly  cutters  may  be  determined  by  the  use  of  the 
following  formula  i 

A- 1.866032) 

Y  =  B  H 

1.73206 

in  which  A  -  -  diameter  of  boring-bar; 

B  —  radius  of  hole; 

D  =  diameter  of  plug  gage; 

Y  =  micrometer  reading. 
The  position  of  the  micrometer  spindle  will,  of  course,  be 
the  same  no  matter  which  method  is  employed,  but  if  a 
plug  gage  is  used  for 
setting  the  spindle  at 
zero,  the  distance  Y, 
as  shown  in  the  ac- 
companying diagram, 
will  be  the  microm- 
eter reading.  This  dis- 
tance may  first  be 
readily  found  in  terms 
of  the  diameter  of  an 
equivalent  disk,  that 
is,  in  terms  of  X, 
after  which  the  value 
of  X,  as  determined 
by  the  disk  method, 
may  be  substituted  in 
the  formula.     According  to  the  previous  article, 

2B  (cos30deg.)  +  A 

(1) 


(?-G) 


h — d— H 


i  coa   10  DEO, 
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Diagram   illustrating   Use   of    Formula   for 
setting   the   Micrometer  Spindle 


1  +  COS  30  deg. 
Then,  referring  to  the  diagram, 

X  /     D  \         X- 


(t-) 


D  +  2G 


(2) 


In  the  triangle  LMN, 
X 


MN 


I) 


cos  30  deg. 


2  (cos  30  deg.) 

2)  (cos  30  deg.) 


from  which 
and 


=  G  (cos  30  deg.)  + 

2  (cos  30  deg.) 

2G  (cos  30  deg.)  =  X  —  D 

X  —  D 

G  =  ; 


2  (cos  30  deg.) 

Substituting  this  value  of  G  in  Equation  (2), 

2  (X  —  D) 
X  —  D  + 


2  (cos  30  deg.) 


¥  -- 

2 

(X 

-D) 

(CO£ 

30  deg.)  +  (X  — 

D) 

2  (cos  30  deg.) 

(X- 

-D) 

(1  +  cos  30  deg.) 

2  (cos  30  deg.) 

Substituting  in  this  equation  the  value  of  X  in  Equation 
(1), 

2B  (cos  30  deg.)  +  A  \ 

D)   (1  +  cos  30  deg.) 

(1  +  cos  30  deg.)  / 

2  (cos  30  deg.) 
2B  (cos  30  deg.)  +  A  —  (1  +  cos  30  deg.)  D 


That  is, 


2  (cos  30  deg.) 
1.73206  B  +  A  —  1.866032) 


B  + 


1.73206 
A  — 1.866032) 
1.73206 
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Planer  Milling  Practice  in 
^  ^Automobile  Plants 
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First  of  Two  Articles  Describing  Methods  of  Milling  Motor  Gar  Engine  Parts— This  Installment 

Deals  with  Milling  Operations  on  Grankcases 


ALTHOUGH  the  term  "planer  type"  is  quite  generally 
L\  employed  to  designate  those  milling  machines  fur- 
nished  with  a  long  table  for  carrying  a  number  of 
pieces  of  work  past  milling  cutters  carried  by  heads  sup- 
ported on  the  cross-rail  and  housings,  it  is  probably  more 
accurate  to  call  equipments  of  this  general  type  by  the  name 
of  multiple-spindle  milling  machines.  They  are  especially 
adapted  for  use  in  milling  large  pieces  of  work,  and  it  is 
the  usual  practice  for  the  machines  to  be  designed  to  meet 
the  particular  requirements  of  one  class  of  work  on  which 
they  are  to  be  used  continuously.  For  instance,  machines 
of  this  type  are  very  generally  used  in  motor  car  manu- 
facturing plants,  in  milling  such  parts  as  crankcases,  cyl- 
inder blocks,  cylinder  heads,  etc.,  and  in  almost  every  case 
the  milling  machine  builder  has  been  furnished  with  designs 
of  the  parts  and  detailed  information  concerning  such  mat- 
ters as  the  daily  production  which  is  required,  the  average 
depth  of  cut  to  be  taken  on  the  different  surfaces  that  must 
be  milled,  and  other  matters  of  a  like  nature.  With  these 
data  at  his  disposal,  he  is  able  to  design  a  machine  which 
has  the  necessary  number  of  spindles  for  milling  the  dif- 
ferent finished  surfaces  on  the  work,  and  which  is  struct- 
urally adapted  for  the  service  required. 

It  may  appear  that  data  concerning  the  number  of  parts 
per  day  is  information  which  need  not  be  given  to  the  mill- 
ing machine  designer,  but  as  a  matter  of  fact  this  is  of  great 
importance  to  the  men  who  decide  upon  the  way  in  which 
multiple-spindle  milling  machines  are  to  be  built  for  hand- 
ling various  special  classes  of  work.  Very  little  considera- 
tion need  be  given  to  this  subject  to  make  it  apparent  that 
if  there  is  a  large  number  of  parts  to  be  milled,  the  rate  of 
production  secured  from  the  machines  at  once  becomes  a 
highly  important  factor,  and  so  it  will  be  well  worth  while 
for  the  plant  making  an  investment  in  multiple-spindle  mill- 
ing machines  to  obtain  equipment  which  is  designed  in  such 
a  way  that  as  many  surfaces  as  possible  are  milled  simulta- 
neously, thus  giving  as  high  a  rate  of  production  as  possible. 
On  the  other  hand,  if  the  kind  of  work  to  be  milled  is  limited 
in  quantity,  it  may  be  found  more  desirable  to  perform  sev- 
eral independent  operations  on  one  or  more  machines  which 
are  of  simpler  construction  and  therefore  less  expensive  to 
buy.  In  the  latter  case,  a  more  complicated  equipment  might 
be  able  to  turn  out  the  required  production  in,  say,  half  of 
a  full  working  day,  but  as  the  machine  was  especially  de- 
signed for  a  specific  class  of  work,  it  would  lie  idle  for  60 
per  cent  of  the  time,  with  the  result  that  a  poor  return 
would  be  obtained  on  an  unnecessarily  heavy  investment. 
These  are  the  considerations  which  make  it  imperative  for 


the  designer  to  know  all  about  the  service  which  will  be  re- 
quired of  the  finished  milling  machine. 

Features  of  Multiple-spindle  Milling-  Machines 

Owing  to  the  fact  that  the  work-holding  fixtures  for  mul- 
tiple-spindle milling  machines  are  usually  designed  and  made 
in  the  plant  of  the  milling  machine  builder,  it  is  safe  to  say 
that  they  are  generally  better  adapted  for  the  work  than 
is  the  case  with  fixtures  designed  by  less  experienced  men 
for  use  on  other  types  of  milling  machines.  When  present- 
ing this  treatise  dealing  with  the  results  obtained  in  pro- 
duction milling  on  various  types  of  machines,  it  has  been 
the  intention  to  illustrate  and  describe  fixtures  and  methods 
used  for  the  performance  of  milling  operations,  after  first 
giving  a  very  brief  review  of  the  general  characteristics  of 
the  type  of  machines  on  which  the  work  is  to  be  done.  It 
is  assumed  that  the  general  characteristics  of  the  standard 
types  of  milling  machines  are  matters  of  general  mechanical 
knowledge,  and  so  the  question  of  machine  design  has  not 
been  taken  up  in  detail.  In  the  case  of  fixtures  used  on 
other  types  of  milling  machines,  there  are  some  cases  shown 
in  which  certain  criticisms  of  the  fixture  design  are  war- 
ranted. These  fixtures  for  use  on  the  multiple-spindle  ma- 
chines, however,  have  been  designed  by  experts  and  are  in 
practically  every  case  ideal  for  their  work.  The  idea  of  the 
following  discussion  is  to  describe  some  of  those  classes  of 
work  which  are  advantageously  milled  on  multiple-spindle 
machines  used  in  automobile  factories,  so  that  manufac- 
turers in  other  lines  who  are  milling  parts  of  their  product 
by  less  efficient  methods  may  see  how  this  type  of  equipment 
could  be  used  to  advantage  in  their  factories. 

In  operating  multiple-spindle  milling  machines,  a  number 
of  fixtures  are  set  up  on  the  table,  so  that  a  "string"  of  cast- 
ings may  be  passed  between  the  milling  cutters  on  the  ma- 
chine. This  is  a  familiar  sight  to  every  experienced  me- 
chanic, but  possibly  the  details  of  the  way  in  which  the  work 
is  set  up  and  removed  from  the  machine  are  not  so  well 
known.  Owing  to  the  large  size  of  the  pieces  to  be  milled, 
it  is  generally  found  necessary  to  employ  a  machine  operator 
and  a  helper,  and  these  two  men  follow  a  definite  routine 
in  performing  their  work.  It  is  quite  a  general  practice  to 
start  the  machine  immediately  after  a  casting  has  been  set 
up  in  the  fixture  nearest  to  the  milling  cutters.  Then  the 
operator  and  his  assistant  will  proceed  to  set  up  castings 
in  each  of  the  other  fixtures,  starting  with  the  fixture  next 
to  the  one  in  which  the  first  piece  was  mounted.  After  all 
of  the  fixtures  have  been  loaded,  one  or  two  of  the  pieces 
carried  at  the  front  end  of  the  table  will  have  passed  under 
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the  cutters,  and  so  the  men  engaged  to  run  the  machino  can 
Immediately  busy  themselves  with  removing  these  milled 
pieces.    The  advantage  of  thii  plan  is  that  idle  time  of  the 

operator  is  eliminated,  because  he  does  not  first  load  the 
Qxture  and  then  have  nothing  to  do  during  the  timo  that 
the  work  is  being  fed  under  the  cutters,  as  is  the  case  with 
some  types  of  single-spindle  machines. 

About  the  only  lost  time  of  the  operator  is  represented  by 
that  period  during  which  the  last  piece  of  work  is  being  fed 
past  the  cutters.  When  all  of  the  fixtures  have  been  emp- 
tied, the  table  is  returned  to  its  starting  position,  the  power- 
driven  rapid  traverse  movement  being  employed  so  that  very 
little  time  is  required.  Then  the  operators  immediately  set 
up  another  piece  of  work  in  the  first  fixture  and  use  the 
rapid  traverse  to  run  this  piece  up  almost  into  engagement 
with  the  milling  cutters,  after  which  the  feed  movement  is 
engaged.  The  operators  then  start  to  reload  the  remaining 
fixtures  in  the  order  which  has  already  been  explained.  In 
addition  to  keeping  the  operators  of  the  machine  constantly 


Fig.    1.     View  of  Two  Table   Sections  and  Houghing  Cutters  on 
Beaman  &  Smith  Machine  milling  Hudson  Crankcases 

employed,  it  will  be  apparent  from  the  preceding  description 
that  the  idle  time  of  the  machine  also  is  cut  down  to  a 
minimum,  which  comprises  the  period  required  to  unload 
the  last  piece  of  work,  return  the  table  to  the  starting  point, 
and  set  up  the  other  casting  in  the  first  fixture.  Con- 
sequently, it  is  obvious  that  machines  of  this  type,  although 
they  are  usually  quite  expensive,  are  able  to  attain  a  very 
high  rate  of  production  and  thus  pay  a  good  return  upon 
the  investment. 

Importance  of  Care  in  Designing1  Work -holding-  Fixtures 

Equal  care  must  be  given  to  the  designing  of  the  work- 
holding  fixtures  and  the  machines  on  which  they  are  to  be 
used,  if  anything  approaching  maximum  operating  efficiency 
is  to  be  attained.  On  average  classes  of  work,  it  is  possible 
to  operate  multiple-spindle  milling  machines  at  a  feed  of 
from  8  to  9  inches  per  minute,  and  in  working  out  the  fix- 
ture design,  this  factor  must  be  constantly  borne  in  mind. 
In  other  words,  the  tool  designer  must  first  determine  the 
amount  of  time  it  will  take  to  feed  each  piece  of  work  past 
the  cutters,  and  then  he  must  work  out  the  design  of  all 
adjustable  supporting  points  and  clamping  mechanisms   on 


the  fixture  in  such  a  way  that  the  machine  operator  and  his 
assistant  will  be  able  to  set  up  a  piece  of  work  ready  for 
nulling  in  a  period  not  exceeding  the  length  of  time  re- 
quired to  feed  another  piece  of  work  past  the  cullers.  If 
this  result  is  not  obtained,  the  setting-up  time  becomes  the 
limiting  factor  in  determining  the  quantity  of  production 
that  can  be  secured. 

Application  of  the  Three-point  Suspension  Principle 
Multiple-spindle  milling  machines  are  used  for  the  per- 
formance of  both  first  and  second  operations  on  the  work, 
and  the  design  of  fixtures  will  naturally  be  governed  by  the 
nature  of  the  operation  which  is  to  be  performed.  The  pieces 
milled  on  these  machines  are  usually  of  considerable  size, 
and  so  where  the  first  operation  is  to  be  performed  with 
the  work  located  on  the  fixture  on  a  rough  cast  or  forged 
surface,  it  is  a  general  practice  to  employ  what  is  known 
as  a  "three-point  suspension"  bearing.  This  is  based  upon 
the  familiar  principle  of  geometry  that  three  points  deter- 


Fig.   2.     Close  View  of  Work-holding  Fixture   of  Type  used  to  hold 
Crankcases  on  Machine   shown  in  Fig.   1 

mine  a  plane.  To  use  a  simple  comparison,  a  three-legged 
stool  will  stand  firmly  on  a  floor,  regardless  of  how  rough 
it  may  be;  but  a  four-legged  stool  will  have  one  leg  off  the 
floor  and  be  liable  to  rock  about,  if  there  is  any  lack  of 
uniformity  in  the  surface.  It  is  exactly  the  same  way  in 
setting  up  a  rough  casting  for  the  first  machining  operation: 
with  the  three-point  suspension,  the  casting  is  sure  to  be 
firmly  supported,  but  if  four  or  more  supporting  points  are 
used,  the  casting  is  likely  to  tilt  out  of  place.  In  some  cases, 
the  cast  surface  of  the  work  may  be  used  as  a  locating  point, 
while  in  other  instances  it  may  be  found  desirable  to  cast 
bosses  on  the  work,  which  come  into  contact  with  locating 
points  provided  on  the  fixture  for  that  purpose. 

Obviously,  the  location  obtained  for  a  first  operation  of 
this  character  is  not  extremely  accurate,  and  in  almost  every 
case  the  method  of  procedure  is  to  use  the  finished  surface 
milled  by  the  first  operation  as  the  locating  point  in  setting 
up  the  work  for  the  performance  of  subsequent  operations, 
thus  bringing  other  finished  surfaces  into  an  accurate  rela- 
tionship with  the  one  first  milled,  and  consequently  with 
each  other.  As  a  result,  it  becomes  imperative  that  the  first 
finished  surface  shall  be  held  within  close  limits  of  accuracy; 
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Fig.    3. 


View  of  Beaman  &   Smith   Machine   for  milling  Hudson  Crankcases.     This  Illustration  shows  One  of  the  Table  Sections  being  returned  to 

the  Starting  End  of  the  Bed 


and  to  accomplish  this  result,  it  is  necessary  for  the  work 
to  be  fully  supported  at  all  points.  In  the  case  of  such  pieces 
as  cylinder  blocks,  it  is  not  usually  necessary  to  provide 
special  means  of  support,  because  the  form  of  the  work  is 
such  that  there  is  little  danger  of  deflection  resulting  from 
the  pressure  applied  by  the  milling  cutters.  For  milling 
crankcases  and  other  work  of  this  general  character,  how- 
ever, where  the  castings  are  thin,  and  where  there  are 
flanges  and  arms  on  the  work,  which  have  a  considerable 
amount  of  overhang,  it  is  absolutely  imperative  to  have  all 
such  unsupported  members  held  in  a  way  which  will  ade- 
quately resist  the  cutting  pressure. 

Compensation  for  Variations  in  Size  of  Forgings  and  Castings 

It  must  be  borne  in  mind  in  this  connection  that  the  work 
is  being  located  from  a  cast  or  forged  surface,  and  that 
there  may  be  as  much  as  1/8  inch  variation  in  a  casting, 
or  1/16  inch  variation  in  a  forging,  which  is  produced  under 
the  best  possible  conditions.  Consequently,  it  is  out  of  the 
question  to  provide  fixed  supports  on  the  fixture  to  come 
into  engagement  with  the  work.  The  three  points  of  the 
three-point  suspension  bearing  are  rigidly  fixed,  but  all  other 
supporting  members  must  be  made  adjustable,  so  that  after 
the  casting  is  dropped  into  place  on  the  three  fixed  points, 
these  adjustable  points  can  be  brought  up  into  engagement 
with  the  work  and  then  securely  clamped  in  this  position. 
Commonly  used  forms  of  construction  for  this  purpose  are 
to  either  have  plungers  sup- 
ported by  compression 
springs,  or  plungers  which 
rest  upon  a  sliding  tapered 
surface  at  their  lower  end, 
with  a  screw  for  the  purpose 
of  manipulation.  Where  either 
of  these  designs  is  used,  the 
plunger  is  brought  up  into 
engagement  with  the  section 
of  the  work  which  it  is  to 
support  and  then  firmly 
clamped  in  this  position  by 
means  of  a  screw.  After  the 
first  operation  has  been  per- 


Fig.    4. 


formed,  it  has  been  mentioned  that  the  milled  surface  may 
be  used  as  a  locating  point  for  subsequent  operations.  If 
this  surface  has  been  milled  without  springing  the  work, 
there  will  be  a  perfectly  plane  surface  to  use  for  locating 
the  piece  ready  for  performing  the  next  operation,  and  so 
any  required  number  of  points  may  be  provided  on  the  fix- 
ture to  afford  the  necessary  support.  It  is  usually  important 
to  provide  for  locating  the  work  in  certain  other  directions 
also,  depending  on  the  form  of  the  pieces  being  milled. 

Cutting  Speeds  for  Planer  Milling  Machines 

In  examining  the  speeds  at  which  the  cutters  are  com- 
monly driven  on  planer  type  milling  machines,  it  will  prob- 
ably be  found  that  60  feet  per  minute  represents  an  ap- 
proximate average.  If  the  cutters  are  properly  designed, 
and  if  the  necessary  precautions  are  taken  to  provide  for 
the  dissipation  of  heat  which  is  generated  in  cutting  the 
metal,  it  will  be  found  that  this  figure  can  be  substantially 
increased.  The  contention  is  made  that  the  chips  usually 
produced  by  cutters  operated  on  machines  of  this  type  are 
fine,  and  that  each  edge  of  the  tool  is  usually  in  action  for 
not  more  than  5  per  cent  of  the  running  time;  that  is  to  say, 
each  edge  on  the  cutter  is  working  for  5  per  cent  of  a  revolu- 
tion and  has  the  remaining  95  per  cent  of  the  revolu- 
tion during  which  the  coolant  can  absorb  heat.  When  very 
high  speeds  are  employed,  it  is  important  for  the  arbors  on 
which  the  cutters  are  mounted  to  be  of  ample  size  and  for 

plenty  of  power  to  be  pro- 
vided for  driving  the  milling 
machine.  Most  of  the  planer 
type  milling  machines  that 
are  being  built  today  are  pro- 
vided with  ample  power  and 
strength  to  enable  the  best 
types  of  high-speed  steel  mill- 
ing cutters  to  be  driven  to 
their  maximum  productive 
capacity.  There  is,  however, 
a  point  that  is  sometimes 
overlooked  by  users  of  these 
machines,  namely,  the  neces- 
sity of  mounting  milling  cut- 


inspection   Fixture   used   for   checking  up   Hudson   Crankcase 
Castings  to  see  that  Sufficient  Metal  is  provided  to 
"clean  up"   all  Machined  Surfaces 
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Fig.    5. 


Close   View  of  Roughing  Cutters   and  Fixture  for  milling   Cylinder   Face   and 
Ends  of  Hudson  Crankcases 


ters  upon  an  arbor  of  sufficient  size  to  withstand  the  severe 
torsional  and  bending  stresses  to  which  it  is  subjected.  As 
a  general  proposition,  the  capacity  of  the  cutters  represents 
the  limiting  factor  upon  the  rate  of  production  attained  by 
planer  type  milling  machines;  but  if  an  arbor  of  insufficient 
size  is  used,  it  will  be  apparent  that  this  carelessness  on  the 
part  of  the  tool  designer  places  a  serious  handicap  upon  the 
amount  of  work  which  the  machine  can  turn  out  in  a  spe- 
cified period  of  operation. 

Types  of  Beaman  &  Smith  Planer  Type  Milling-  Machines 

A  multiple-spindle  or  "planer"  type  of  milling  machine  is 
built  by  the  Beaman  &  Smith  Co.,  Providence,  R.  I.,  which 
possesses  the  usual  features  of  an  equipment  of  this  kind, 
in  addition  to  which  provision  is  made  for  eliminating  the 
idle  time  of  the  machine  which  would  ordinarily  occur  while 
the  operator  is  removing  the  work  from  the  last  one  or  two 
fixtures,  returning  the  table  to  the  starting  position,  and 
setting  up  a  casting  in  the  first  fixture  on  the  table  ready 
for  starting  the  next  cut.  This  result  is  secured  through 
having  the  table  made  in  sections  of  sufficient  size  to  just 
allow  a  single  work-holding  fixture  to  be  mounted  on  each 
section  of  the  table.  With  such  an  arrangement,  each  fix- 
ture may  be  unloaded  after  the  work  has 
passed  under  the  milling  cutters  and  the  table 
is  then  picked  up  by  a  trolley  hoist  and  car- 
ried around  to  the  opposite  end  of  the  mill- 
ing machine  bed,  where  it  is  again  lowered 
into  place  on  the  ways.  "Where  a  planer  type 
milling  machine  is  designed  and  used  on  this 
principle,  the  operation  becomes  absolutely 
continuous,  owing  to  the  avoidance  of  the 
necessity  of  reversing  ,the  machine  to  bring 
a  table  equipped  with  a  string  of  fixtures  back 
to  the  starting  point.  Beaman  &  Smith  planer 
type  milling  machines  built  along  these  lines 
are  used  in  the  plant  of  the  Hudson  Motor 
Car  Co.,  of  Detroit,  Mich.,  for  milling  crank- 
cases  and  cylinder  blocks,  and  they  are  the 
means  of  permitting  machining  operations  on 
these  parts  to  be  performed  under  extremely 
advantageous  conditions. 

Another  feature  of  the  design  of  Beaman 
&  Smith  milling  machines  is  the  provision 
which  has  been  made  for  performing  rough- 
ing and  finishing  operations  on  each  piece  of 
work  without  requiring  any  resetting.  In 
order  to  enable  such  results  to  be  obtained, 
it  will  be  seen  from  Fig.  3  and  some  of  the 


following  illustrations  that  the  machines 
equipped  for  the  performance  of  these  com- 
Imii.iI  imi  roughing  and  finishing  operations 
are  furnished  with  two  sets  of  housings  and 
cutter-heads.  The  rough  castings  are  passed 
between  the  first  set  of  cutters  to  remove 
most  of  the  surplus  metal,  leaving  approx- 
imately 0.020  inch  for  removal  by  a  similar 
set  of  cutters  carried  on  housings  which  are 
located  a  short  distance  further  along  the  bed 
of  the  machine.  Where  considerable  accuracy 
is  required  on  any  large  surfaces  that  are 
milled  on  machines  of  this  type,  it  will  be  ap- 
parent that  the  use  of  this  combination  of 
roughing  and  finishing  cutters  is  the  means 
of  effecting  a  substantial  improvement  in  the 
quality  of  workmanship  that  is  secured.  At 
the  plant  of  the  Hudson  Motor  Car  Co.  where 
this  method  is  employed,  milled  surfaces  on 
cylinder  blocks  and  crankcases  do  not  receive 
any  further  treatment,  and  it  is  safe  to  say 
that  the  work  can  be  done  far  more  economic- 
ally in  this  way  than  where  castings  are 
rough-milled  and  then  subjected  to  a  subse- 
quent finishing  operation  by  grinding  or  by  some  similar 
method. 

Milling-  Hudson  "Super-Six"  and  "Essex"  Crankcases 

Milling  operations  that  are  involved  in  machining  alumi- 
num crankcases  for  both  the  Hudson  "Super-Six"  and  for 
the  new  "Essex"  cars  are  performed  on  two  Beaman  &  Smith 
planer  type  milling  machines,  each  of  which  is  equipped 
with  the  subdivided  tables  and  the  arrangement  of  rough- 
ing and  finishing  cutters  which  have  just  been  described. 
On  the  first  machine,  the  base  of  the  crankcase,  the  pads  on 
the  suspension  arms,  and  the  seats  for  the  crankshaft  bear- 
ing caps  are  rough-milled,  and  the  base  and  bearing  cap 
seats  are  also  finish-milled  by  cutters  carried  by  the  other 
set  of  housings.  Then  the  work  is  taken  to  a  second  ma- 
chine, which  rough-mills  both  ends  of  the  crankcase  and  the 
top  surface  to  which  the  cylinder  block  is  bolted,  and  then 
finish-mills  the  top  surface.  Having  made  this  general  state- 
ment of  the  method  of  procedure  in  handling  the  work,  a 
detailed  description  can  be  presented  of  the  work-holding 
fixtures  and  the  routine  followed  in  handling  the  work. 

It  will  be  apparent  from  Fig.  1  that  the  large  inserted- 
tooth  cutters  A  and  B  provide  for  milling  the  pads  on  the 


Fig.  e. 


End  View  of  Machine  and  Fixture  shown  in  Fig.  5,  including  View  of  Finishing 
Cutter  that  is  used  to  mill  the  Cylinder  Face  of  the  Crankcase 


June,  1919 


MACHINERY 


969 


suspension  arms  at  either  side  of  the  crank- 
case,  by  means  of  which  the  motor  is  sup- 
ported on  the  chassis;  and  the  two  smaller 
cutters  C  and  D  mill  seats  for  the  crankshaft 
bearing  caps.  The  base  of  the  crankcase  is 
also  milled  by  two  other  cutters  which  are 
not  shown  but  which  are  mounted  on  vertical 
spindles  carried  in  bearings  E  and  F.  After 
each  crankcase  passes  under  this  first  set  of 
six  cutters,  the  table  which  carries  the  work- 
holding  fixture  is  traversed  along  the  bed  of 
the  machine  to  provide  for  feeding  the  work 
under  a  second  set  of  four  cutters,  which  is 
carried  on  the  other  housings.  These  cutters 
perform  a  finish-milling  operation  on  the  base 
of  the  crankcase  and  on  the  crankshaft  bear- 
ing cap  seats,  both  the  roughing  and  finishing 
operations  being  performed  without  interrup- 
tion. After  these  milling  operations  have  been 
completed,  the  casting  is  removed  from  the 
work-holding  fixture,  and  four  hooks,  which 
are  located  at  the  ends  of  chains  carried  by  a 
trolley  hoist,  are  passed  through  rings  at  the 
corners  of  the  table.  The  table  is  then  lifted 
off  the  bed  of  the  milling  machine  and  car- 
ried around  on  a  crescent-shaped  trolley  rail, 
which  brings  it  back  to  the  front  end  of  the 
bed,  where  it  is  lowered  into  place  on  the 
ways.  Beneath  the  table  there  is  a  rack  which  meshes  with 
worms  carried  by  a  shaft  inside  the  bed  of  the  machine. 
These  driving  worms  are  mounted  along  the  shaft  at  suffi- 
ciently frequent  intervals  so  that  each  table  will  be  fully 
engaged  by  one  worm  before  it  starts  to  run  off  the  preceding 
worm.  In  this  way,  there  is  assurance  of  always  having 
ample  power  available  to  drive  the  work  between  the  milling 
cutters. 

As  this  is  the  first  machining  operation  performed  on 
these  crankcase  castings,  the  work-holding  fixtures  are  de- 
signed with  a  three-point  suspension  bearing  on  which  the 
work  is  located  from  the  rough  cast  surface.  The  three 
suspension  points  of  the  fixture  will  be  seen  at  A,  B,  and  C 
in  Fig.  2.  It  will  be  apparent  that  as  the  work  is  fed  between 
the  milling  cutters,  a  considerable  amount  of  end  thrust  is 
developed,  and  provision  must  be  made  in  designing  the 
work-holding  fixture  to  afford  means  of  carrying  this  load. 
Such  provision  has  been  made  by  placing  in  the  body  of  the 
fixture  a  bolt  D,  against  which  the  end  of  the  casting  rests 
so  that  there  is  no  possibility  of  its  sliding  longitudinally  in 


Fig. 


7.     Fixture  used  by  the   Studebaker  Corporation  for  simultaneously  milling 
Opposite  Sides  of  Cast-iron  Crankcases  on  Ingersoll  Machine 


Fig.   8.     Opposite  Side  of  Fixture  shown  in  Fig.   7.     The   OU-pan  Face  of   the   Crankcase 
is  milled  at  this  Side  and  the  Cylinder  Block  Face  at  the  Opposite  Side  of  the   Fixture 

the  fixture.  Sidewise  location  is  secured  by  means  of  two 
fixed  screws  E  and  F,  against  which  the  casting  is  forced  by 
means  of  adjustable  screws  G  and  H.  The  work  is  held 
down  by  means  of  straps  I  and  J. 

Mention  has  been  made  of  the  necessity  of  providing  ad- 
justable supporting  points  for  engaging  the  lower  surfaces 
of  large  castings  which  are  sufficiently  thin  so  that  there 
would  be  danger  of  springing  the  work  under  pressure  de- 
veloped  by   the   cut.     Aluminum   crankcase   castings   are   a 
typical  example  of  work  which  requires  very  careful  support 
to  avoid  trouble  of  this  kind.     Not  only  is  the  work  quite 
thin,   but  there  are   long  overhanging  members   which   are 
very    inadequately    supported    from    the   main    part    of    the 
casting.      In    designing    the   work-holding    fixture   shown    in 
Fig.  2,  means  have  been  provided  for  supporting  the  work 
by  six  adjustable  plungers  E  which  are  raised  into  contact 
with  the  casting  after  it  has  been  dropped  into  the  fixture. 
These  plungers  are  manipulated  by  means  of  screws  L  which 
control  the  movement  of  wedges  that  slide  under  the  beveled 
ends  of  plungers  E.    It  will  be  apparent  that  as  these  wedges 
are  held  under  the  ends  of  the  plungers  by 
means  of  screws  L,  they  not  only  force  the 
plungers  up  into  engagement  with  the  work, 
but  also  provide  for  holding  them  rigidly  in 
that  position,  thus  affording  adequate  support 
for  the  pressure  exerted  by  the  milling  cut- 
ters.    In   addition   to   plungers   E,   there   are 
three   spring   plungers  M  which   are   held   in 
contact  with  the  work  at  the  time  it  is  placed 
in  the  fixture  by  means  of  compression  springs 
located   beneath    these    plungers.     When    the 
casting  has  been  put  in  place,  these  plungers 
are  firmly  located  against  the  work  and  then 
clamped  in  this  position  by  means  of  binding 
screws  N. 

Gaffing-  Casting's  before  Starting  Machining 
Operations 

Some  foundries  make  it  a  rule  not  to  allow 
credit  for  any  defective  castings  upon  which 
machining  operations  have  been  started;  but 
regardless  of  whether  or  not  this  is  a  rule 
of  the  foundry  which  delivers  castings  to  a 
machine  shop,  that  shop  will  be  wise  to  follow 
the  practice  of  carefully  inspecting  all  of  its 
castings    before    work    is    started.      It    is,    of 


970 


MACHINERY 


June,  1919 


.uins.'.  desirable  to  obtain  credil  from  the  foundry  for  any 
castings  which  are  of  such  poor  Quality  thai  the;  cannot  be 
successfully  maohlned,  but  tho  Having  effected  through  get- 
ting such  credit  for  defective  castings  often  represents  but 
a  very  small  percentage  of  the  actual  loss  which  would  be 
suffered  by  the  manufacturer  If  he  proceeded  with  the 
machining  operations  until  the  work  reached  a  point  where 
the  defect  in  the  casting  made  it  impossible  to  "clean  up" 
some  surface. 

Recognising  the  importance  of  this  point,  the  Hudson 
Motor  Car  Co.  uses  a  crankcase  casting  inspection  fixture 
in  connection  with  the  Beaman  &  Smith  multiple-spindle 
type  of  milling  machines  shown  in  Figs.  1  to  6,  inclusive. 
This  fixture,  as  illustrated  in  Fig.  4,  is  provided  with  three 
suspension  points  A,  B,  and  C,  corresponding  to  the  points 
in  the  work-holding  fixture  shown  in  Fig.  2,  on  which  a 
preliminary  location  of  the  casting  is  obtained.  This  fixture 
is  used  for  ascertaining  whether  the  foundry  has  allowed 
sufficient  metal  on  all  surfaces  of  the  castings  that  are  to 
be  machined,  so  that  they  can  %  "clean  up"  properly.  t  In 
order  to  give  a  general  idea  of  the  use  of  this  inspection 
fixture,  the  following  points  are  mentioned:  It  will  be 
apparent  that  on  the  bed  of  the  fixture  there  are  eight 
spring  plungers,  the  purpose  of  which  is  to  come  up  against 
the  lower  surface  of  the  crankcase.  These  plungers  are 
graduated  on  their  stems  to  indicate  the  amount  of  excess 
metal  which  has  been  left  for  machining.  It  will  also  be 
seen  that  gages  are  provided  at  each  end  of  the  fixture, 
which  have  the  same  outline  as  the  crankshaft  bearing  cap 
seats  in  the  castings;  and  similar  gages  provide  for  check- 
ing up  the  surfaces  which  have  to  be  machined  on  the  sus- 
pension arms.  Each  crankcase  casting  is  inspected  on  this 
fixture  before  it  goes  on  to  the  milling  machine.  Not  only 
does  the  use  of  this  method  make  it  possible  to  get  credit 
for  all  defective  castings,  but,  what  is  far  more  important, 
it  also  saves  the  loss  resulting  from  the  performance  of 
milling  operations  on  defective  castings  which  could  never 
be  machined  in  a  way  that  would  enable  them  to  pass  the 
final  inspectors. 

Performance  of  the  Second  Operation  on  Crankcases 

The  second  operation  performed  on  Hudson  crankcases 
consists  of  rough-milling  both  ends  of  the  crankcase  and  the 
face  to  which  the  cylinder  block  is  bolted;  and  after  this 
part  of  the  work  has  been  done,  a  finish-milling  operation 
is  performed  on  the  cylinder  block  face.  A  multiple-spindle 
Beaman  &  Smith  planer  type  milling  machine,  equipped 
with  sectional  tables  and  two  sets  of  housings  to  carry 
rough-  and  finish-milling  cutters,  is  used  for  the  perform- 
ance of  this  operation.  The  machine  is  shown  in  Figs.  5 
and  6.  It  will  be  seen  that  four  cutters  are  used  for  the 
roughing  operation.  An  interesting  feature  of  this  set-up 
is  that  the  two  large  inserted-tooth  milling  cutters  which 
mill  the  top  surface  of  the  work  have  interlocking  teeth. 
Quite  obviously,  this  arrangement  is  necessary  because  if 
the  teeth  on  one  cutter  did  not  overlap  those  on  the  other, 
there  would  be  a  seam  left  on  the  work  at  the  point  where 
the  two  cutters  failed  to  meet.  After  the  castings  pass 
under  these  cutters,  they  are  carried  on  to  a  single  inserted- 
tooth  milling  cutter  which  is  of  sufficient  size  to  extend 
completely  across  the  surface  to  which  the  cylinder  block 
is  bolted.  This  large  cutter  can  be  clearly  seen  in  Fig.  6, 
and  it  is  used  in  place  of  the  two  interlocking  mills,  because 
greater  accuracy  can  be  obtained  in  finishing  the  cylinder 
block  seat  in  this  way.  The  finish-milling  operation  is  not 
performed  on  the  ends  of  the  crankcase. 

In  connection  with  the  work-holding  fixtures  used  on  this 
machine,  there  is  one  especially  interesting  feature  of  tool 
design,  namely,  that  the  same  fixtures  may  be  utilized  for 
milling  crankcases  for  either  the  Hudson  "Super-Six"  or 
for  the  new  "Essex"  car.  The  possibility  of  using  the 
same  tool  equipment  for  these  two  jobs  naturally  is  the 
means  of  saving  the  cost  of  an  additional  set  of  fixtures; 
and  a  further  advantage  of  this  practice  is  that  a  machine 


may  bo  converted  over  from  the  performance  of  milling 
operations  on  one  typo  of  crankcase  to  the  other  with  less 
loss  of  time  than  would  be  required  If  it  were  necessary  to 
remove  one  set  of  fixtures  and  substitute  others  in  their 
places. 

It  will  be  recalled  that  the  usual  practice  in  designing 
work-holding  fixtures  for  the  performance  of  second  milling 
operations  on  large-sized  pieces  of  work  is  to  use  a  pre- 
viously milled  surface  of  the  work  as  a  locating  point  for 
subsequent  operations.  This  is  the  method  of  procedure 
followed  in  designing  the  work-holding  fixtures  shown  in 
Figs.  5  and  6;  and  where  this  method  may  be  employed,  it 
is  usually  possible  to  make  a  fixture  of  quite  simple  design. 
There  are  fixed  pads  on  the  bed  of  each  fixture,  which  en- 
gage with  the  milled  lower  surface  of  the  crankcase,  and 
endwise  location  of  the  work  is  obtained  by  means  of  a 
V-block  that  fits  over  a  projection  on  the  side  of  each 
casting.  In  order  to  have  the  ends  of  the  cases  milled 
square  with  the  crankshaft  bearings,  it  is  also  important 
to  locate  the  work  from  these  bearings.  This  is  done  by 
using  as  locating  points  the  seats  which  were  milled  during 
the  preceding  operation  to  receive  the  crankshaft  bearing 
caps.  These  milled  seats  drop  over  blocks  on  the  fixtures, 
and  the  work  is  now  located  in  the  desired  position.  To 
provide  for  clamping  it  down  ready  for  milling,  it  is 
merely  necessary  to  tighten  up  four  straps  on  the  flange 
running  around  the  lower  faces  6f  the  crankcase. 

Having  made  a  general  statement  of  how  these  fixtures 
operate,  we  are  in  a  position  to  explain  the  way  that  pro- 
vision has  been  made  for  milling  two  styles  of  crankcases 
on  the  same  fixture.  It  will  be  seen  in  Fig.  5  that  there  are 
two  V-blocks  A  and  B.  Block  A  is  used  to  provide  longi- 
tudinal location  for  the  Hudson  "Super-Six"  crankcase, 
while  block  B  is  used  for  locating  the  "Essex"  case.  Blocks 
C  and  D  enter  the  crankshaft  bearing  cap  seats  to  provide 
for  locating  the  work  so  that  the  ends  of  the  crankcase 
will  be  milled  square  with  the  crankshaft  bearings.  These 
blocks  are  of  the  proper  size  to  enter  the  seats  milled  in 
both  "Super-Six"  and  "Essex"  cases;  but  as  the  "Essex" 
case  is  considerably  the  shorter  of  the  two,  it  is  necessary 
to  provide  longitudinal  adjustment  for  blocks  C  and  D  so 
that  they  may  be  set  in  the  desired  positions  for  locating 
work  of  two  different  lengths.  The  slides  provided  for 
making  this  longitudinal  adjustment  of  the  locating  blocks 
are  clearly  shown  in  Fig.  5. 

There  are  nineteen  cylindrical  shaped  locating  pads  by 
which  the  work  is  supported  on  the  fixture.  Attention  is 
called  to  the  fact,  however,  that  all  of  these  are  not  used  at 
the  same  time;  there  are  eight  pads  placed  in  the  proper 
positions  for  supporting  the  "Essex"  crankcase,  and  eleven 
that  are  properly  situated  to  engage  the  previously  milled 
lower  surface  of  the  "Super-Six"  crankcase.  In  setting  up 
the  machine  to  mill  "Essex"  crankcases,  it  is  necessary  to 
remove  the  four  end  pads  E  for  the  "Super-Six"  case,  be- 
cause these  stops  would  interfere  with  the  milling  cutters 
that  face  off  the  ends  of  the  castings.  It  will  be  apparent 
that  pads  E  are  bored  at  the  center  to  receive  screws  which 
secure  them  down  upon  the  bed  of  the  fixture.  Straps  F 
provide  for  holding  down  both  the  "Essex"  and  "Super-Six" 
crankcases,  as  they  are  properly  positioned  for  holding  either 
size  of  work. 

Production  Obtained  in  Milling-  Hudson  "Super-Six"  and 
"Essex"  Crankcases 

For  the  first  operation  on  Hudson  crankcases,  which,  it 
will  be  recalled,  consists  of  rough-  and  finish-milling  the 
crankshaft  bearing  caps,  the  suspension  arm  pads,  and  the 
face  to  which  the  oil-pan  will  be  bolted,  the  work  is  fed  to 
the  cutters  at  a  rate  of  15  inches  per  minute,  and  the  largest 
size  cutters  are  driven  at  a  peripheral  speed  of  520  feet  per 
minute.  The  crankcase  castings  are  made  of  aluminum,  and 
the  rate  of  production  obtained  is  130  milled  cases  in  an 
eight-hour  working  day.  For  the  second  operation,  which 
provides    for    rough-    and    finish-milling   both    ends    of   the 
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crankcases  and  the  face  to  which  the  cylinder  block  will  be 
bolted,  the  work  is  fed  to  the  cutters  at  a  rate  of  30  inches 
per  minute,  and  the  cutters  are  driven  at  such  a  speed  that 
the  32-inch  cutter  which  finish-mills  the  cylinder  block  face 
is  cutting  at  a  speed  of  503  feet  per  minute.  On  this  opera- 
tion, the  rate  of  production  obtained  is  200  milled  crank- 
cases  in  an  eight^hour  working  day.  Four  work-holding 
fixtures  and  table  sections  are  provided  for  use  on  the  ma- 
chines which  perform  the  first  and  second  milling  operations 
on  crankcases.  t 

Simultaneous  Performance  of  First  and  Second  Operations 
on  Studebaker  Crankcases 

In  the  plant  of  the  Studebaker  Corporation,  in  Detroit, 
Mich.,  use  is  made  of  a  very  efficient  form  of  work-holding 
fixture  which  provides  for  simultaneously  performing  the 
first  and  second  milling  operations  on  cast-iron  crankcases 
which  are  held  at  opposite  sides  of  a  vertical  work-holding 
fixture.  A  good  idea  of  the  design  of  this  equipment  will  be 
gathered  from  Figs.  7  and  8,  where  it  will  be  seen  that  the 
fixture  consists  essentially  of  a  plate  supported  edgewise  on 
the  table  of  a  multiple-spindle  milling  machine  built  by  the 
Ingersoll  Milling  Machine  Co.,  Rockford,  111.,  and  furnished 
with  the  necessary  clamping  mechanism  to  provide  for 
operating  on  a  crankcase  held  at  either  side  of  the  fixture. 
It  will  be  evident  that  the  first  operation  consists  of  milling 
the  face  of  the  crankcase  to  which  the  cylinder  block  will  be 
bolted;  and  after  this  operation  has  been  performed,  the 
crankcase  is  removed  from  the  fixture,  and  after  being  turned 
over,  it  is  again  set  up  at  the  opposite  side  of  the  fixture  to 
provide  for  milling  the  oil-pan  face  of  the  crankcase.  The 
illustrations  will  make  it  perfectly  apparent  that  a  side- 
head  is  mounted  on  each  housing  of  the  machine  to  provide 
for  simultaneously  taking  these  two  cuts  on  the  work. 

For  performing  the  first  operation  on  Studebaker  crank- 
cases, with  the  work  held  in  the  fixture  shown  in  Fig.  7,  it 
will  be  apparent  that  the  work  is  located  from  the  oil-pan 
face  of  the  crankcase.  In  locating  the  rough  castings  in  a 
fixture,  it  is  the  usual  practice  to  employ  a  three-point  sus- 
pension bearing,  but  in  this  case,  such  a  design  did  not 
appear  to  be  practical.  Owing  to  the  fact  that  four  corners 
of  the  work  are  used  for  location,  it  is  necessary  for  the 
machine  operator  to  first  check  up  the  accuracy  of  his 
castings  with  a  gage,  and  if  it  is  found  necessary,  he  grinds 
down  one  corner  with  a  portable  electric  grinding  machine 
until  the  work  will  rest  firmly  against  the  surface  plate 
without  rocking.  In  setting  up  a  casting  on  the  fixture 
shown  in  Fig.  7,  the  lower  edge  of  the  crankcase  is  set  on 
two  pins  A,  after  which  the  case  is  pushed  back  against  the 
fixture  so  that  the  four  corners  may  be  supported  by  pads  B. 
To  provide  for  carrying  the  end  thrust  of  the  milling  cutters, 
the  inside  of  the  front  end  of  each  casting  rests  against  two 
pins  G,  which  are  provided  in  the  fixture  for  that  purpose, 
and  three  straps  D  and  a  clamping  screw  hold  the  work 
back  against  the  four  supporting  pads  B.  It  takes  approxi- 
mately one  minute  to  set  up  each  casting  in  its  fixture  for 
performing  the  first  operation,  and  the  work  is  fed  to  the 
milling  cutters  at  the  rate  of  4  inches  per  minute.  The 
cutters  are  16  inches  in  diameter  and  run  at  a  speed  of  18 
revolutions  per  minute,  which  corresponds  to  a  cutting  speed 
of  75.5  feet  per  minute.  Four  castings  are  set  up  at  each 
side  of  the  fixtures  for  each  traverse  of  the  table.  The  first 
operation  is  performed  on  seven  and  one-half  crankcases  per 
hour. 

Each  casting  that  is  carried  by  the  fixture  shown  in  Fig.  7 
is  fed  past  an  inserted-tooth  milling  cutter  which  faces  off 
the  cylinder  block  face  of  the  crankcase,  after  which  the 
casting  is  removed  from  the  fixture  and  carried  around  to 
the  opposite  side  of  the  machine.  Then  after  the  work- 
holding  fixtures  have  been  unloaded  at  that  side,  the  par- 
tially milled  castings  are  set  up,  using  the  milled  cylinder 
block  seat  as  a  locating  point.  Six  fixed  locating  pads  A,  Fig. 
8,  are  provided  on  the  fixture  to  engage  the  milled  face  of  the 
work.     The  casting  is  slipped  over  two  pins  B  which  hold 


it  up  in  the  desired  position  until  the  clamps  are  tightened, 
and  a  third  pin  C  engages  the  inside  of  the  casting  at  the 
forward  end  to  support  the  thrust  developed  by  the  milling 
cutters.  It  is  necessary  to  provide  for  supporting  each  of 
the  suspension  arms  of  the  crankcase,  in  order  to  prevent 
distortion  resulting  from  the  pressure  exerted  by  the  milling 
cutters;  and  for  this  purpose  three  spring  plungers  D  are 
used,  which  come  up  into  engagement  with  the  work  at  the 
time  that  it  is  placed  in  the  fixture.  Each  of  these  plungers 
is  then  clamped  in  the  desired  position  by  means  of  a  screw 
E  furnished  for  that  purpose,  the  screw  for  bolting  the  pin 
at  the  front  end  of  the  fixture  not  being  shown  in  the  illus- 
tration. With  the  casting  set  up  and  located  in  this  way, 
it  is  clamped  back  onto  the  fixture  by  means  of  two  straps  F 
which  are  made  semi-cylindrical  in  form  so  that  they  fit  the 
crankshaft  bearings.  These  straps  are  furnished  with  V- 
shaped  slots  and  they  are  dropped  over  the  bolts,  instead  of 
having  the  bolts  enter  holes  drilled  through  the  straps,  the 
purpose  being  to  enable  the  straps  to  be  lifted  off  the  bolts 
after  the  nuts  have  been  slightly  loosened.  This  saves  a 
large  part  of  the  time  which  would  otherwise  be  required  to 
screw  the  nuts  all  the  way  off  the  bolts  in  order  to  remove 
the  straps  and  allow  the  castings  to  be  lifted  off  the  fixtures. 
As  in  the  case  of  the  first  operation,  the  work  is  done  at  a 
cutting  speed  of  75.5  feet  per  minute,  with  a  feed  of  4  inches 
per  minute,  and  the  rate  of  production  is  seven  and  one-half 
completely  milled  crankcases  per  hour. 

*  *     * 

SWING  VEES  IN  JIGS  AND  FIXTURES 

On  page  462  of  the  January  number  of  Machinery,  several 
applications  of  swing  vees  for  locating  and  holding  work 
in  Jigs  and  fixtures  were  described.  It  was  shown  how  to 
locate  the  vees  in  order  to  provide  for  minimum  variations 
laterally,  due  to 
differences  in  the 
height  of  the  work. 
The  accompanying 
illustration  shows 
an  idea  along  the 
same  line;  it  will 
be  seen  that  by 
curving  the  faces  of 
the  vees  as  shown, 
work  of  various 
heights  may  be 
clamped  with  no 
variation  whatever 
in  lateral  position. 
This  result  can  be 
obtained  only  when 
the  points  of  con- 
tact on  the  work 
are  two  points  or 
arcs  of  small 
radius.  If  the  lo- 
cating points  were 
e  1  e  m  e  n  t  s  of  the  Swine  Ve68  with  CurTed  n*1**1**  FacM 

same  circular  arc,  the  work  would  have  a  tendency  to  move 
laterally.  G.  C.  H. 

*  *     * 

NEED  FOR  SYSTEMATIC  TRAINING  OF  WORKERS 

In  the  United  States  there  are  approximately  6000  factories 
employing  more  than  250  men  or  women  each.  In  these, 
systematic  methods  of  training  for  the  work  to  be  done  have 
been  installed  in  less  than  300  factories.  One  of  the  main 
problems  facing  the  industries  in  the  near  future  is  that  of 
training  workers  for  the  tasks  they  are  to  perform,  and  it 
is  believed  that  the  efficiency  and  production  of  American 
factories  could  be  greatly  increased  if  the  work  to  be  done 
were  properly  studied,  the  facilities  by  which  it  is  done 
improved,  and  the  workers  trained  to  do  the  work  in  the 
most  effective  way. 
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Conditions  in  the  Machine  Tool  Trade 


Tiii  disposal  of  the  government-owned  machine  tools 
naturally  still  remains  one  of  the  most  important  con- 
ilderatlons  In  the  machine  tool  field.  The  appointment 
of  Charles  10.  Hlldreth  as  chief  of  the  Machine  Tool  Sales 
Division  of  the  Ordnance  Department  is  reassuring  to  the 
trade,  hecause  the  matter  of  the  disposal  of  the  surplus 
machine  tools  will  be  handled  by  a  man  having  exactly  the 
experience  and  judgment  that  is  required  to  deal  with  this 
difficult  problem  of  the  Government.  Doubtless  the  govern- 
ment arsenals  will  absorb  a  considerable  quantity  of  the 
machine  tools  on  hand  and  the  remainder  will  be  disposed 
of  in  a  manner  most  advantageous  to  the  Government  and  at 
the  same  time  with  the  least  possible  interference  with  the 
regular  trade  channels.  The  exact  conditions  of  the  disposal 
of  these  machines  are  not  yet  decided  upon,  but  an  inventory 
will  be  made  and  methods  agreed  upon  with  a  view  to  safe- 
guarding all  the  interests  involved. 

The  Price  Situation 

While  the  machine  tool  trade  in  general  is  not  active,  the 
majority  of  both  manufacturers  and  dealers  report  an  im- 
provement over  previous  months.  The  automobile,  the 
tractor,  and  the  agricultural  machinery  manufacturers  are 
the  main  buyers.  It  is  expected  that  the  reductions  in 
prices  that  have  taken  place  will  be  the  final  reductions,  and 
in  some  instances  there  have  already  been  hints  that  some 
of  the  reductions  were  too  great  and  that  an  increase  may 
soon  prove  necessary.  The  lines  that  have  not  yet  reduced 
prices  are  not  likely  to  do  so,  especially  as  in  some  instances 
the  increase  in  prices  during  the  war  period  was  not  com- 
mensurate with  the  increase  in  labor  and  materials;  so  that, 
while  in  some  cases  the  increases  doubtless  were  too  great, 
there  are  other  instances  to  be  recorded  where  the  increase 
provided  too  small  a  margin,  and  where,  as  there  is  no 
likelihood  of  any  early  changes  in  the  cost  of  production, 
increases  might  become  necessary  in  the  future.  At  any 
rate,  it  is  safe  to  say  that  the  current  prices  represent  a 
low  level  for  a  long  time  to  come,  if  the  machine  tool  trade  is 
to  remain  in  a  healthy  state. 

In  the  case  of  cranes,  prices  have  been  reduced  as  much 
as  from  30  to  35  per  cent  since  the  armistice,  but  crane 
manufacturers  expect  a  rise  in  prices  in  three  or  four  months, 
and  it  is  believed  that  buyers  who  place  orders  now  will 
be  able  to  buy  most  advantageously. 

Prompt  Payment  of  Claims  Against  Government  a  Necessity 

The  financial  situation  in  many  industries  is  not  as  satis- 
factory as  could  be  desired.  Collections  are  slow,  the  reason 
given  being  that  many  manufacturers  are  awaiting  settle- 
ment of  claims  on  the  part  of  the  Government.  Several 
large  concerns  are  unable  to  go  ahead  with  the  plans  that 
they  had  laid  for  peace  work  because  they  will  not  have  the 
ready  cash  to  put  into  new  developments  until  the  Govern- 
ment has  settled  its  bills.  A  prompt  settlement  of  all  claims 
would  help  tremendously  to  improve  the  industrial  situation, 
and  the  Government  can  do  no  greater  harm  to  the  indus- 
tries of  the  nation  as  a  whole  than  by  delaying  the  settle- 
ments of  just  and  reasonable  claims.  Reports  indicate  that 
hundreds  of  millions  of  dollars  are  in  this  manner  withheld 
from  the  industries,  and  it  is  apparent  that  this  must  cause 
considerable  stagnation  in  the  commercial  field.  Everybody 
is  ready  to  go  ahead  and  great  plans  are  laid  for  the  future. 
The  sooner  these  plans  can  be  carried  out,  the  better. 

The  Foreign  Trade  in  Machine  Tools 

It  is  reported  that  American  machine  tools  owned  by  the 
United  States  Government  have  been  sold  in  Belgium  at  10 


per  cent  below  the  current  market  price  and  that  in  some 
Instances  payments  have  been  extended  over  a  period  of  as 
much  ,as  three  years.  As  a  result  of  this,  it  is  said  that  a 
number  of  contracts  for  machine  tools  for  Belgium  that  had 
recently  been  placed  in  the  United  States  have  been  can- 
celled. How  serious  the  effect  of  the  sale  of  machine  tools 
owned  by  the  United  States  Government  will  prove  in  the 
foreign  market  is  difficult  to  forecast,  as  the  amount  of 
machinery  to  be  disposed  of  and  the  policy  of  the  Govern- 
ment are  not  known,  but  unquestionably  the  market  will 
be  considerably  demoralized  if  these  machines  are  sold 
below  the  current  market  quotations. 

The  trade  with  Belgium  is  beginning  to  become  more 
active,  several  manufacturers  reporting  that  orders  have 
been  taken  and  shipments  made  for  Belgian  customers.  The 
French  restrictions  also  appear  to  be  somewhat  less  rigidly 
enforced,  and  the  War  Trade  Board  has  announced  that  the 
restrictions  upon  importation  into  Great  Britain  of  machine 
tools,  and  of  tools  and  appliances,  in  general,  used  In  the 
metal-working  trades,  have  been  removed,  and  that  such 
machines,  accessories,  tools,  and  appliances  may  now  be 
imported  freely  under  a  general  license. 

Many  manufacturers  are  working  on  stock,  but  as  both 
the  domestic  and  foreign  dealers  have  very  little  stock  on 
hand  this  is  not  a  serious  condition  in  most  cases.  With 
the  regular  business  that  is  coming  in  and  the  stock  orders 
from  dealers,  many  manufacturers  are  working  full  force 
and  full  time. 

Automobile  Parts  Manufacture 

The  prices  of  automobile  parts  were  reduced  considerably 
in  the  early  part  of  the  year,  due  to  the  pressure  brought 
upon  the  part  manufacturers  by  the  automobile  builders. 
The  automobile  companies  have  been  buying  parts  only  as 
they  needed  them,  laying  in  a  couple  of  months  supplies 
instead  of  providing  for  half  a  year's  business,  as  has  for- 
merly been  the  practice.  Expecting  further  drops  in  the 
part  prices,  the  automobile  manufacturers  are  following  a 
careful  buying  policy.  The  part  manufacturers,  however, 
report  that  while  it  is  likely  that  there  will  be  still  more 
price  reductions  in  certain  lines,  prices  will  come  back  to 
some  extent  in  a  few  months,  at  which  time  there  will  be 
heavy  buying.  The  automobile  manufacturers  are  not  yet 
ready  for  the  full  volume  of  peace  business,  but  when  that 
time  comes,  a  brisk  revival  of  the  parts  trade  is  to  be 
expected,  and  with  it  will  come  a  greater  demand  for  ma- 
chine tools. 

Labor  Conditions 

There  has  been  some  unrest  among  labor  in  the  machine 
tool  field  and  a  few  strikes  have  taken  place  in  the  Middle 
West  during  the  month,  with  threats  of  strikes  elsewhere. 
The  time,  however,  is  not  opportune  for  the  strikers,  be- 
cause manufacturers  of  machine  tools  are  in  a  position  to 
close  down  their  plants  for  some  time  without  greatly  incon- 
veniencing themselves,  on  account  of*  the  general  dullness 
of  the  trade.  The  strikes  that  have  taken  place  have  not, 
in  general,  been  on  account  of  working  hours  or  wages,  but 
have  largely  been  a  matter  of  recognition  of  the  union.  They 
appear  to  have  been  wholly  the  work  of  outside  influence 
and  not  caused  by  any  dissatisfaction  with  local  condi- 
tions on  the  part  of  the  employes.  It  is  to  be  hoped  that  the 
differences  that  exist  may  be  settled  amicably  between  the 
employers  and  the  employes,  because  more  can  be  gained 
on  both  sides  by  cooperation  and  amicable  settlements  than 
by  strikes  and  the  attendant  loss  to  both  the  manufacturers 
and  the  men. 
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LETTERS-  ON  PRACTICAL  SUBJECTS 


WE  PAY  ONLY  FOR  ARTICLES  PUBLISHED  EXCLUSIVELY  IN  MACHINERY 


LATHE  ATTACHMENT  FOR  CUTTING  A 
SIX-INCH  LEAD  THREAD 

The  attachment  illustrated  and  described  in  the  following 
was  devised  to  perform  an  unusual  threading  operation  on 
a  24-inch  Lodge  &  Shipley  lathe.  Two  bronze  nuts,  used  to 
drive  the  heads  of  a  large  planer,  were  to  be  threaded  with 
a  quadruple  6-inch  lead  Acme  thread.  The  nuts  were  4  feet 
long  and  had  a  4%-inch  bore.  The  lathe  which  most  nearly 
approached  the  capacity  required  for  this  job  was  capable 
of  cutting  threads  only  up  to  1  inch  lead,  the  lead-screw 
revolving  twice  to  one  revolution  of  the  lathe  spindle.  In 
order  to  obtain  the  required  results,  it  would  be  necessary 
to  increase  the  speed  of  the  lead-screw,  so  as  to  produce  a 
ratio  of  12  to  1  between  the  lead-screw  and  the  spindle. 
This  speed  was  too  great  for  the  lead-screw;  however,  the 
device  shown  in  the  illustration  was  employed,  whereby,  by 
gearing  down  the  speed  of  the  boring-bar,  the  job  was  per- 
formed satisfactorily. 

The  device  consists  of  a  plate  A,  2  inches  thick  and  20 
inches  square,  carrying  the  gearing  as  shown.  Plate  A  was 
planed  all  over  and  provided  with  V-grooves  on  the  lower 
side  to  fit  the  vees  on  the  lathe.  Two  holes  were  drilled 
and  tapped  on  the  lower  side  for  %-inch  screws,  and  a  clamp 
was  attached  in  the  same  manner  as  a  center-rest  clamp. 
With  the  plate  set  in  the  position  shown  in  the  illustration, 
a  hole  for  the  4-inch  boring-bar  was  bored  and  finished  so 
that  the  bar  would  be  a  running  fit  in  the  hole,  a  pair  of 
small  angle-plates  mounted  on  the  carriage  being  used  to 
steady  the  plate  during  this  operation.  The  plate  was  then 
removed  and  drilled  for  the  two  20-tooth  reducing  gear 
shafts.  A  special  live  center  was  then  made,  which  was  long 
enough  to  extend  out  through  the  faceplate,  a  distance  equal 
to  the  thickness  of  the  driving  gear  B,  plus  the  length  of  the 
tapered  portion  of  the  center.  The  driving  gear  B  was 
doweled  to,  and  driven  by  the  faceplate.  A  120-tooth  gear 
was  fitted  and  keyed  to  the  boring-bar  as  shown,  and  was 
driven  by  two  20-tooth  pinions  carried  by  short  jack-shafts, 
extending  through  the  plate.  The  two  70-tooth  gears  on  the 
opposite  end  of  these  jack-shafts,  between  the  faceplate  and 
the  gear  plate, 
mesh  with  the  70- 
tooth  driver.  It  will 
thus  be  seen  that 
the  lathe  spindle 
makes  s  i  x  revolu- 
tions to  one  of  the 
boring-bar,  and 
that  with  the  lead- 
screw  geared  for 
cutting  one  thread 
per  inch,  the  car- 
riage would  ad- 
vance 6  inches  to 
every  revolution  of 
the  boring-bar. 

The  120-tooth 
gear  on  the  boring- 
bar  was  divided  in- 
to four  equal  parts, 
so  that  after  finish- 
ing one  thread  and 
removing  the  two 
driving  pinions, 
the  beginning  of 
the    second    thread 


could  be  properly  located  by  turning  the  bar  90  degrees,  or 
one  30-tooth  division  of  the  gear,  and  replacing  the  pinions. 
This  operation  would  be  repeated  when  locating  the  third 
and  fourth  threads.  The  finishing  tool,  which  of  course  was 
made  to  a  standard  Acme  thread  gage,  had  to  be  removed 
and  reset  after  each  cut,  the  proper  setting  being  obtained 
by  measuring  from  the  cutting  edge  of  the  tool  to  the  oppo- 
site side  of  the  bar  with  a  micrometer.  The  diameter  of  the 
bar  was  4  inches,  and  the  measurement  from  the  cutting 
edge  of  the  tool  to  the  opposite  side  of  the  boring-bar,  5 
inches,  the  outside  diameter  of  the  thread  being  6  inches. 
Fullerton,  Pa.  Edwin  J.  Bachman 


Attachment   for   cutting   a    6-inch   Lead   Thread    on    a    1-inch    Lead  Capacity  Lathe 


CALCULATING  GEOMETRICAL  PRO- 
GRESSION 
The  following  method  of  determining  numbers  in  geo- 
metrical progression  by  means  of  a  slide-rule,  or  common 
scale,  is  simple  and  enables  the  required  numbers  to  be 
determined  more  rapidly  than  by  the  use  of  factor  tables 
or  any  of  the  other  methods  commonly  employed.  This 
method  should  be  of  considerable  assistance  to  designers  who 
wish  to  calculate  a  range  of  speeds  for  a  lathe  or  drilling 
machine,  and  for  other  work  of  a  similar  nature. 

To  illustrate  the  principle  involved,  place  a  common  rule 
along  the  bottom  scale  of,  say,  a  10-inch  slide-rule;  it  will 
be  found  that  from  1  to  10  on  the  slide-rule  scale  measures 
approximately  10  inches.  Now  allowing  for  the  slight  dif- 
ference between  the  length  of  the  10-inch  slide-rule  scale, 
and  the  10-inch  length  measured  on  the  common  rule,  we 
have  at  each  inch  mark,  beginning  at  zero  on  the  common 
scale,  eleven  numbers  on  the  slide-rule  from  1  to  10  in- 
clusive, which  are  in  geometrical  progression.  Approx- 
imately opposite  the  first  or  zero  mark  of  the  common  rule 
will,  of  course,  be  found  1  on  the  slide-rule  scale.  The  next 
number  which  is  in  geometrical  progression  will  be  found 
on  the  slide-rule  scale  approximately  opposite  2  on  the  com- 
mon scale.  By  inspection,  we  find  this  to  be  approximately 
1.24.  It  is  now  evident  that  the  eleven  numbers  which  are 
in  geometrical  progression  will  be  found  on  the  slide-rule 

scale  opposite  each 
inch  mark  of  the 
common  scale. 
These  numbers  will 
be  found  to  be  ap- 
proximately 1,  1.24, 
1.65,  1.97,  2.48,  3.14. 
3.96,  5,  6.3,  7.9.  and 
10.  The  numbers 
thus  determined 
are,  of  course,  only 
approximately  cor- 
as  the  dif- 
terence  b  e  t  w  e  e  n 
the  length  of  the 
two  scales  makes  it 
impossible  to  ob- 
tain accurate  re- 
sults in  the  man- 
ner described.  This 
example  is  given 
simply  to  illustrate 
the  principle  on 
which  the  method 
is  based. 
The     following 
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example,  which  shows  the  practical  application  of  this 
method,  should  enable  anyone  to  apply  it.  Suppose  thai 
in  designing  a  lathe  it  is  desired  to  give  the  spindle 
twentj  tour  changes  ol  speed,  ranging  from  5  to  250  revolu- 
tions per  minute1,  n  s  LO-inob  slide-rule  is  used,  the  proce- 
dure is  as  follows:  First,  determine  the  distance  on  the 
Slide  rule  In  inches  from  5  to  250.  As  the  rule  Is  graduated 
from  1  to  10,  first  measure  from  5  to  10.  This  measurement 
is  found  to  be  2  31/32  inches.  Next  measure  from  10  to  100, 
or  the  whole  length  of  the  slide-rule  scale.  This  is  9  27/32 
inches.  Finally,  measure  from  100  to  250,  which  is  3  29/32 
inches.  Now  by  adding  the  measurements  thus  obtained, 
we  have  the  total  measurement  from  5  to  250,  which  is 
2  31/32  +  9  27/32  +  3  29/32  =  16  23/32  or  16.71875  inches. 
Since  we  start  at  zero  on  the  common  scale  we  divide,  not 
by  the  number  of  speeds  required,  but  by  1  less  than  that 
number,  or  23.  16.71875  -3-  23  =  0.727  inch.  This  is  a  little  over 
23/32  inch  from  number  to  number.  We  now  proceed  to  find 
the  required  speeds.  Beginning  at  5  on  the  slide-rule,  meas- 
ure 0.727  inch  to  the  next  number,  which  is  found  to  be  5.9, 
the  next  is  7.0,  then  8.3,  and  then  9.85.  Now  go  back  to  10 
and  proceed  to  measure  as  before,  allowing  for  a  remainder 
of  0.15,  which  is  the  difference  between  9.85  and  10;  we 
obtain  11.6,  13.8,  16.4,  19.5,  23.1,  27.4,  32.4,  38.4,  45.5,  54,  64, 
76,  90,  106,  126,  150,  178,  210,  and  250.  These  twenty-four 
speeds  are  in  the  correct  geometrical  progression  with  a 
ratio  of  approximately  1.18.  It  is  sometimes  more  con- 
venient to  set  a  pair  of  dividers  to  the  measurement,  espe- 
cially when  it  is  an  odd  number  like  0.727,  which  was  used 
in  the  example  considered.  The  writer  has  found  this 
method  to  be  very  rapid  and  a  great  time-saver  over  other 
methods. 
Baltimore,  Md.  W.  C.  Steuaet 


STOPS  FOR  LATHE  AND  SCREW  MACHINE 
SPRING  CHUCKS 

Turning  or  facing  work  to  length  when  exact  measure- 
ments are  required  on  duplicate  parts  is  a  difficult  matter 
when  an  ordinary  spring  chuck  is  used  unless  some  accurate 
means  are  provided  for  stopping  the  work  in  exactly  the 
same  place  irrespective  of  the  chuck.  A  little  difference  in 
the  diameter  of  the  piece  or  a  little  different  tension  used 
in  pulling  back  the  chuck  will  draw  the  chuck  back  into  its 
holder  more  or  less,  as  the  case  may  be. 

Two  methods  of  handling  work  of  an  accurate  nature 
adaptable  to  screw  machines  and  lathes  are  shown  in  the 
accompanying  illustrations.  At  A,  Fig.  1,  is  shown  a  nose- 
piece  such  as  may  be  screwed  to  the  nose  of  either  an  engine 
lathe  or  a  screw  machine,  adapting  it  to  the  use  of  a  draw- 
back spring  collet  such  as  shown  at  B.  This  nose-piece  is 
especially  constructed  and  has  three  splines  equally  spaced, 


Machinery 


Fig.   1.     Spring  Chuck  provided  with  an  Accurate   Stop 

cut  back  into  the  clearance  groove  D.  Into  these  splines 
and  back  against  a  shoulder,  as  shown,  is  pressed  the  spider 
C  which  acts  as  the  stop  for  the  work.  In  order  to  assemble 
the  parts,  the  slots  which  are  usually  cut  into  the  spring 
collet  have  to  be  made  wider  than  usual  so  as  to  allow  the 
arms  of  the  spider  to  pass  through  them.     In  assembling, 
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Fig.   2.      Step   Chuck   with  Stop,   for  Use   in  turning  Disks 

the  collet  is  first  put  in  place  inside  the  nose-piece  A  and 
then  the  spider  is  pressed  in  until  it  is  seated  in  the  nose- 
piece.  This  is  an  excellent  arrangement  for  this  type  of 
collet,  where  the  work  is  short  enough  to  permit  of  its  use. 

In  Fig.  2  is  shown  the  method  used  in  handling  disks  and 
work  of  a  similar  nature  in  a  bench  or  engine  lathe  step 
chuck.  The  regular  nose-piece  used  in  connection  with  step 
chucks  is  shown  at  A,  while  JB  shows  the  step  chuck.  These 
chucks  are  made  of  cast  iron,  split  into  three  equal  parts 
so  that  they  will  readily  spring  together  or  open  as  required. 
The  chucks  are  turned  to  various  diameters  or  steps  as 
shown,  according  to  the  requirements.  As  the  operation  of 
the  chuck  causes  the  split  jaws  to  spring  unevenly,  it  is 
necessary,  when  close  work  is  required  and  when  it  is  de- 
sired to  keep  the  tools  set  up  for  repetition  work,  to  provide 
pins  like  that  shown  at  C.  These  pins  are  driven  into  the 
nose-piece,  and  pass  through  clearance  holes  in  the  chuck, 
forming  a  seat  for  the  work  to  rest  against.  After  these  pins 
are  driven  into  place,  they  are  turned  or  ground  off  to  the 
required  length  while  in  place.  As  the  chuck  is  tightened 
it  naturally  draws  back  into  its  seat,  drawing  the  work  back 
with  it  and  thus  seating  the  work  firmly  on  the  pins. 

New  York  City  Donald  A.  Bakeb 


COMBINATION  DIE 

For  perforating,  cutting  off,  and  bending  the  No.  16  gage 
hot-rolled  steel  stamping  shown  in  Fig.  1,  a  special  punch 
and  die  was  made,  the  construction  of  which  is  shown  in 
Fig.  2.  It  is  obvious  that  a  job  of  this  kind  would  ordinarily 
require  two  or  three  separate  operations,  and  would  employ 
a,s  many  presses  at  a  time,  or  the  same  press  for  each  sep- 
arate operation.  As  a  time-saver,  therefore,  the  description 
of  this  special  punch  and  die  should  be  of  interest. 

The  punch-shoe  A,  Fig.  2,  is  made  of  cast  steel,  and  is 
secured  to  the  ram  of  the  press  by  means  of  the  shank  8. 
As  will  be  noted,  the  punch-shoe  carries  the  punches  C,  the 
arrangement  and  shape  of  which  will  be  apparent  by  refer- 
ring to  the  lower  view  in  Fig.  3.  This  view  is  a  plan  of  the 
perforating  end  of  the  die,  showing  the  hardened  tool  steel 
blocks  D  and  Dj.  and  the  hardened  tool  steel  bushings  E. 
These  tool  steel  parts — sections  D  and  Dr  and  the  three  bush- 
ings, as  well  as  the  tool  steel  forming  die  X,  Fig.  2 — are  set 
into  the  die-shoe  B,  which  is  made  of  machine  steel  and 
suitably  secured  thereto.  Fig.  2  shows  the  arrangement  and 
method  of  fastening.  There  are  seven  round  punches,  three 
square  punches  and  two  triangular  cutting  punches  carried 
in  shoe  A.  The  punches  are  all  made  of  hardened  tool  steel, 
and  are  ground  to  size  and  securely  fastened  in  place.  The 
triangular  punches  are  fastened  by  means  of  the  tapered 
pins  F,  while  ordinary  headless  set-screws  are  employed  for 
the  other  punches.  The  bending  punch  G  is  fastened  to  the 
shoe,  as  shown,  being  located  in  a  dovetail  slot. 

By  referring  again  to  the  lower  view  in  Fig.  3,  it  will  be 
seen  that  the  die  section  D  contains  five  perforating  holes, 
an  arrangement  which  is  much  better  than  using  separate 
bushings  for  each  hole,  on  account  of  the  proximity  of  the 
holes  to  the  edges  of  the  work  and  to  each  other.  The  section 
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Di  contains,  in  addition  to  the  plain  hole  and  the  two  tri- 
angular openings,  an  inserted  bushing  for  the  larger  hole, 
there  being  in  this  case  sufficient  room  for  the  use  of  a 
bushing.  For  the  same  reason,  that  is,  since  there  is  suf- 
ficient space,  the  bushings  E  are  also  seated  independently. 
The  steel  stripper  K,  Fig.  2,  is  held  in  place  by  means  of 
cap-screws,  which  also  fasten  the  guides  H,  Fig.  3,  and  in- 
cidentally the  die-plates  D  and  D,  to  the  die-shoe  B. 

The  gage,  or  stop,  J  is  made  of  hardened  tool  steel,  so 
that  it  will  withstand  wear,  and  has  a  gaging  point  or  ridge 
L,  which  is  shown  in  Fig.  2  in  the  partial  plan  view  of  the 
stop  J.  This  provision  is  made  in  order  to  permit  the  work 
to  be  adjusted  angularly  in  the  die  when  the  stock  runs 
slightly  narrow,  and  at  the  same  time  to  maintain  a  gaging 
point  at  the  center  line  of  the  work;  if  the  gage  point  L 
were  not  provided,  this  would  not  be  possible,  for  the  work 
would  then  be  stopped  at  one  of  its  corners. 

The  upper  view  of  Fig.  3  shows  the  work  after  being  per- 
forated and  notched,  preparatory  to  being  advanced  to  the 
bending  die  and  to  being  cut  off  at  Z  and  bent.  After  the 
work  has  advanced  to  the  position  shown  in  Fig.  2,  just 
before  it  is  bent,  the  cutting-off  blade  M  operates  at  the  be- 
ginning of  the  downward  stroke  of  the  press  ram.  The  par- 
tial sectional  view  through  the  cutting-off  blade  illustrates 
the  method  of  operation.     As  the  punch  descends,  the  cam 


Fig.   1. 


No.   16  Gage   Steel  Stamping,   which  is  perforated,   cut  off,   and 
bent  in  One   Operation 


R,  until  it  severs  the  work  against  the  cutter  blade  T  which 
is  made  of  tool  steel,  hardened  and  ground,  and  is  set  into 
the  stripper  plate  K.    As  soon  as  this  operation  is  completed, 
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WORK 
PARTIAL  PLAN  AND  RIGHT 
HAND  SIDE  ELEVATION 
SHOWING  SHAPE  OF  STOP  J^~^ 

M  J 


PARTIAL  SECTION  THROUGH 

CUTTING-OFF  BLADE,   SHOWING 

CAM  OPERATING  PARTS 


Fig.    2.     Combination   Punch   and   Die   employed   in   making   the    Piece  shown  in  Fig.   1 


N,  which  is  attached  to  it,  moves  the  horizontal  cam  0  by 
means  of  a  roller  which  engages  the  slot  P,  in  the  direction 
indicated  by  the  offset  in  the  slot.  This  movement  of  0 
forces  the  cutter  M  to  ascend  against  the  tension  of  spring 


o 
□ 

O 
□ 
o 


O 

O 
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the  cutter  M  is  returned  to  the  position  shown  in  the  il- 
lustration through  the  action  of  spring  R.  As  the  punch 
descends  and  while  the  cutting-off  operation  is  taking  place, 
the  spring-seated  plunger  pins  V  and  V  come  into  contact 
with  the  work  and  prevent  shifting  or  slipping  during  the 
shearing  operation,  so  that  the  square-end  pilot  W  may  enter 
the  hole  Y  in  the  piece,  and  hold  the  stamping  more  securely. 

This  punch  and  die  produces  uniform  stampings  in  quan- 
tity. In  comparison  with  former  dies  employed  in  making 
this  piece,  it  is  also  much  .more  efficient  and  entirely  satis- 
factory, having  produced  12,000  complete  stampings  in  a 
day,  while  it  was  possible  formerly  to  obtain  but  6000  pieces 
per  operation  daily. 

Highland  Park,  Mich.  E.  A.  Waltebs 


Fig.   3.     Plan  View  of  the  Perforating  End  of   the  Die  and  Appearance 
of  Work   before   cutting  off   and  bending 


PUNCH  PRESS  WORK  IN  A  STANDARD 
WIRE  FORMING  MACHINE 

The  shaping  of  sheet  metal  on  a  standard  wire  forming 
machine  of  either  the  four-  or  six-slide  type  is  an  interesting 
operation,  although  one  which  is  seldom  employed.  Many 
flat  metal  articles,  similar  to  those  shown  in  the  accompany- 
ing illustration,  can  be  more  easily  handled  in  this  manner 
than  on  the  punch  press.  The  sheet  metal  is  fed  with  the 
edge  up,  and  guides  and  a  cut-off  are  made  to  accommodate 
the  width  and  thickness  of  the  metal.     The  feed  must  also 
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Flat  Metal  Parts  formed  on  Wire  Forming  Machine 

be  properly  adjusted;  this  can  be  done  in  various  ways, 
according  to  the  type  of  feed  with  which  the  machine  is 
equipped.  Straightening  rolls  are  not  usually  necessary  un- 
less the  metal  is  very  uneven,  but  if  used,  they  should  have 
a  plain  broad  face  somewhat  wider  than  the  width  of  the 
metal.  These  few  changes  are  all  that  are  usually  required 
to  adapt  a  wire  bending  machine  to  sheet  metal  work. 

Tools  must  be  made  for  different  sheet  metal  forming  op- 
erations, of  course,  the  same  as  when  using  the  machine  for 
wire  forming.  Herein  lies  room  for  much  originality  and 
the  application  of  many  clever  ideas.  For  instance,  in  the 
fruit  jar  clamp  shown  in  the  accompanying  illustration  at  A, 
the  hole  in  the  top  of  the  clamp  that  fits  over  the  knob  in 
the  glass  jar  top  is  punched  by  the  slide  that  ordinarily  does 
the  binding.  In  this  case,  the  cam  that  actuates  the  slide 
is  adjusted  so  that  it  will  operate  after  the  front  forming 
slide  has  functioned.  The  metal  is  thus  bound  tightly  be- 
tween the  front  forming  tool  and  the  center  toolpost  before 
being  punched.  A  round  punch  is  carried  by  the  binding 
slide,  and  the  die  is  located  in  the  center  toolpost.  The 
actual  forming  of  the  metal  is  carried  on  in  the  same  man- 
ner as  if  it  were  wire.  The  ends  are  formed  to  fit  the  bottle 
as  shown,  one  end  being  curved  at  the  cutting-off  operation, 
and  the  other  at  the  final  forming  operation  by  means  of  a 
cutting  tool  attached  to  the  rear  slide. 

In  a  similar  way  many  different  shapes  may  be  formed 
from  flat  metal  and  holes  punched  simultaneously.  Less  ex- 
pensive and  complicated  tools  are  required  than  would  be 
the  case  on  a  punch  press,  and  the  upkeep  of  the  machine 
is  also  less;  in  addition,  the  rate  of  production  is  usually 
a  little  faster  than  with  the  punch  press. 

Baltimore,  Md.  S.  B.  Royal 


COMPARISON  OF  U.  S.  STANDARD  AND 
WHITWORTH  SCREW  THREADS 

The  difference  in  form  that  exists  between  the  Whitworth 
and  the  U.  S.  standard  screw  thread  is  graphically  shown 
in  the  accompanying  diagram..  The  comparison  is  based 
upon  a  screw  with  1  thread  per  inch.     Clearances  and  inter- 
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Machinery 


ferences  for  the  two  forms  of  threads  having  any  other 
pitch  may  therefore  be  obtained  by  dividing  the  respective 
\ allies  given  In  the  diagram,  by  the  number  of  threads  per 
inch  under  consideration. 

In  order  to  fit  a  U.  S.  standard  screw  into  a  Whitworth 
lapped  hole  or  nut,  round  the  outside  corners  of  the  Bcrew 
and  change  the  outline  of  the  thread  below  the  pitch  line 
by  slightly  filing  the  flanks.  These  changes  are  indicated 
in  the  diagram  by  the  sectioned  areas.  If  it  is  desired  to 
fit  a  Whitworth  screw  into  a  U.  S.  standard  tapped  hole  or 
nut,  drill  out  the  hole  or  nut,  using  a  drill  which  is  larger 
than  the  tap  drill  required  for  an  equal  size  U.  S.  standard 
tap,  as  shown  by  the  line  XY  in  the  diagram.  For  1  thread 
per  inch,  this  increase  in  diameter  of  the  tap  drill  will  be 
0.100  inch,  and  for  other  numbers  of  threads,  the  amount  of 
increase  will  be  found  by  dividing  0.100  inch  by  the  number 
of  threads  per  inch.  Thus,  for  10  threads  per  inch,  0.100  -r- 
10  =  0.010  inch.  The  flanks  of  the  Whitworth  thread  above 
the  pitch  line  are  then  filed  slightly  as  indicated  at  A  in 
the  illustration. 

To  those  who  have  occasion  to  make  repairs  on  English 
machinery  in  this  country  or  on  American  machinery  in 
England,  this  comparison  should  be  of  particular  interest. 
It  should  be  noted,  however,  that  the  methods  mentioned 
are  recommended  only  for  fastening  screws  and  ordinary 
threaded  parts,  and  should  not  be  employed  where  accurate 
threads  are  required. 

Springfield,  Mass.  G.  R.  Richabds 


TOOL  FOR  DETERMINING  QUENCHING 
TEMPERATURE  OF  STEEL 

The  tool  shown  in  the  accompanying  illustration  for  test- 
ing the  correct  temperature  at  which  to  quench  all  water- 
hardened  carbon  steels,  to  get.  the  best  results,  should  be 


Diagram   showing    graphically   the    Comparison   between   TJ.    S.    Standard 
and  Whitworth  Screw  Threads 


Tool  for  ascertaining  the  Critical  Point  of  Steel 

of  interest.  The  design  of  the  tool  is  based  upon  the  prin- 
ciple that  when  the  critical  point,  or  correct  quenching  tem- 
perature for  hardening  is  reached  in  carbon  steels,  they  are 
not  attracted  by  a  magnet. 

Referring  to  the  illustration,  A  is  an  ordinary  wooden  file 
handle,  B  is  a  brass  rod  about  3/16  inch  in  diameter  and  of 
the  proper  length  to  suit  the  furnace.  The  brass  stop-pin  C 
is  a  rest  for  the  hardened,  magnetized  "tip-up"  D.  ,  Part  D 
should  be  about  3  or  4  inches  long,  and  should  turn  freely 
on  the  brass  screw  E,  and  be  sufficiently  heavier  on  the  tail 
end  than  on  the  point,  so  that  it  will  return  to  the  stop-pin 
by  means  of  its  own  weight  when  disturbed.  F  is  a  brass 
washer  and  G  a  check-nut  for  screw  E.  In  use,  the  point  of 
the  "tip-up"  is  placed  upon  the  piece  that  is  being  heated 
for  hardening  in  the  furnace,  when  it  is  thought  that  the 
correct  temperature  for  quenching  is  being  approached.  The 
"tip-up"  should  be  watched  carefully  when  raising  the  tool 
from  the  piece  for  if  the  work  is  not  hot  enough,  the  tail 
of  the  "tip-up"  will  rise  because  of  magnetic  attraction,  but 
if  the  temperature  is  correct,  the  tail  will  not  be  deflected, 
as  the  steel  at  the  decalescence  temperature  will  have  no 
attraction  for  the  magnetized  point.  Care  should  be  taken, 
however,  to  prevent  the  "tip-up"  from  becoming  heated  suf- 
ficiently to  draw  its  temper  and  lose  its  magnetism.  This 
device  has  one  advantage  over  a  pyrometer  on  general  work, 
in  that  it  is  unnecessary  to  know  the  characteristics  of  the 
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steel  or  the  percentage  of  carbon  which  it  contains,  in  order 
to  obtain  good  hardening  results,  as  irrespective  of  carbon 
percentage,  this  simple  device  will  unfailingly  indicate  the 
critical  point.  All  parts  except  the  "tip-up"  should  be  made 
of  brass,  since  brass  will  not  attract  the  magnetized  "tip-up" 
and  consequently  will  not  cause  the  tail  to  drag,  as  would 
be  the  case  if  steel  were  used. 
Wethersfield,  Conn.  R.  G.  Tebbi 


DRAWING-  A  TAPERED  STEEL  SHELL 

Difficulty  is  usually  experienced  in  drawing  tapered  steel 
shells  such  as  shown  at  A  in  Fig.  1.  In  drawing  this  partic- 
ular shell,  five  sets  of  tools  were  required,  the  first  of  which 
is  the  combination  blanking  and  forming  die  shown  in  Fig. 
1.  The  material  of  which  these  shells  are  made  is  No.  20 
U.  S.  gage  steel  plate  stock,  0.0375  inch  thick,  the  blank 
being  5 13/16  inches  in  diameter  and  drawn,  in  the  first 
operation,  to  the  shape  shown  at  B.  The  details  of  the  punch 
and  die  are  clearly  shown  in  the  illustration  and  the  con- 
struction and  operation  should  need  no  detailed  explana- 
tion. It  will  be  noted  that  the  familiar  rubber  block  con- 
struction is  employed  as  a  buffer  for  the  drawing  ring. 

The  second  operation  is  shown  in  Fig.  2  at  A,  which  is  the 
first  step  in  forming  the  taper  of  the  shell.  It  will  be  noticed 
that  .all  the  straight  part  of  the  shell  is  not  drawn  in  and 
that  a  flange  is  left  for  subsequent  locating  purposes.  This 
flange  is  cut  off  in  a  later  operation.  The  die  has  a  rubber 
buffer  similar  to  that  shown  in  Fig.  1,  the  attachment  screw 
and  also  the  drawing  pins  being  shown.  The  outside  diam- 
eter of  the  drawing  ring  B  is  made  the  same  as  the  inside 
diameter  of  the  shell  formed  in  the  first  operation,  or  3 
inches.  The  shell  is  thus  positively  located  on  the  ring  and 
its  shape  maintained  while  the  drawing  is  taking  place  over 
the  corner  of  the  ring  at  C.  Drawing  the  shell  when  held 
in  this  manner,  prevents  it  from  being  upset  and  also  keeps 
the  metal  normal.     It  will  be  noted  that  a  part  of  the  shell 
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Fig-.    1.      Combination   Blanking   and   Forming  Die   used  in   the   First 
Drawing   Operation 

at  the  top  is  also  drawn  straight  so  as  to  insure  greater 
concentricity.  The  center  part  of  this  die  D  is  a  pressed  fit 
in  the  die-holder. 

The  third  drawing  operation  is  performed  in  the  die  shown 
at  B  and  consists  of  stretching  the  taper  on  the  shell.  The 
flange  of  the  shell  is  held  firmly  between  the  drawing  ring 
E  and  the  punch  F,  the  drawing  ring  being  supported  by 
rubber  buffers  which  are  adjusted  sufficiently  to  hold  the 
shell.  The  same  rubber  supports  as  used  on  the  previous 
dies  may  also  be  used  on  this  die.  The  draw- 
ing ring  E  is  raised  sufficiently  by  the  rubber 
so  that  when  the  shell  is  placed  on  the  die 
it  locates  itself  on  the  cone  G,  while  the  flange 
rests  on  the  drawing  ring.  The  trimming 
and  edging  die  for  finishing  the  large  or  open 
end  of  the  shell  is  shown  at  C.  The  drawing 
ring  H  is  spring-supported,  being  used  merely 
to  strip  the  finished  work  from  the  die  after 
the  flange  has  been  trimmed.  In  this  punch, 
as  well  as  in  the  previous  punches,  it  will  be 
noticed  that  a  knock-out  rod  is  provided  for 
ejecting  the  shells  when  they  become  lodged 
in  the  punch.  The  final  operation  is  per- 
formed in  a  die  known  as  a  hole  'and  flange 
die,  shown  at  D.  Its  construction  is  quite 
simple  and  should  require  little  explanation. 
Ring  J  locates  the  work  while  the  hole  is  be- 
ing punched  and  the  small  end  formed,  and 
by  means  of  its  spring  support  it  also  ejects 
the  work  after  the  operation. 

Toledo,  Ohio  J.  Bingham 


MaeMnert 


Fig.  2.     Construction  of  the  Four  Dies  employed  for  completing  the   Shell 


EXTENT  OF  MOVING  PICTURE 
INDUSTRY 

The  extent  of  the  moving  picture  industry 
in  the  United  States  may  be  judged  from  the 
fact  that  about  300,000  kilowatt-hours  of  elec- 
tric current  are  used  daily  merely  for  moving 
picture  machines.  The  investment  in  the  ma- 
chine industry  alone,  devoted  to  moving  pic- 
ture machines,  has  been  estimated  at  $11,000.- 
000.  Probably  5000  machines  are  worn  out 
annually,  and  the  total  amount  of  money  ab- 
sorbed by  the  industry  may  be  estimated  at 
about  $500,000,000  a  year. 
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HOW  AND  WHY 


QUESTIONS  ON   PRACTICAL  SUBJECTS  OP  GENERAL  INTEREST 


FORMING  DEEP  CORRUGATIONS 

H.    \.    A      Corrugated   parti  similar  to  the  one  shown  in 
the  accompanying  Illustration  arc  required  in  large  quanti- 


Corrugated   Copper  Parts   required   to  be  produced  in  Large   Quantities 

ties.     How  can  they  be  produced?     Copper  having  a  thick- 
ness of  about  1/64  inch  is  to  be  used. 

This  manufacturing  problem  is  submitted  to  the  readers 
of  Machinery. 


SIZES  OF  TAPER  PINS  FOR  SHAFTS 

C.  H.  G. — The  writer  would  like  to  obtain  from  the  readers 
of  Machinery  any  available  information  relating  to  sizes  of 
taper  pins  required  for  different  sizes  of  shafts.  This  is  a 
matter  that  could  be  calculated,  of  course,  but  what  is 
wanted  in  this  case  is  some  tabulated  information  giving  the 
shaft  diameters  and  corresponding  taper  pin  sizes  employed 
in  good  practice. 


CAST  IRON  OR  BRONZE  FOR  BEARINGS 

Machine  Tool  Builder — The  opinions  of  men  in  the  ma- 
chine tool  trade  are  invited  as  to  the  relative  merits  of  cast 
iron  and  bronze  bearings  for  machine  tools  when  the  spin- 
dles are  made  of  steel,  hardened  and  ground. 


DRAWING  AN  ODD  SHAPE 

M.  G. — The  accompanying  illustration  shows  a  piece  of 
drawing  that  is  to  be  performed  in  three  operations;  the 
first  operation  presumably  draws  the  part  into  a  half-round 
shape;  the  second  operation  dents  the  shape,  producing  the 
lines  indicated;  while  the  third  operation  bends  the  part 
longitudinally  to  the  shape  indicated.  Can  any  reader  of 
Machinery,  who  has  performed  these  or  similar  operations 
on  metal  of  the  same  weight  and  size,  furnish  descriptions 
and  drawings  of  the  aqtual  tools  and  dies  employed? 
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FINDING  ANGLES  OF  SPECIAL  SCREW- 
THREADS 

A.  B. — The  illustration  shows  a  section  of  a  screw  thread; 
please  show  how  to  find  the  angles  m  and  n. 

Answered  by  Elmer  I.»atshaw,  West  Philadelphia,  Pa. 

The  method  of  finding  the  angles  of  a  special  screw  thread 
can  be  applied  to  the  problem  which  appeared  on  page  256 
of  the  November  number  of  Machinery,  and  can  also  be  used 
in  special  cases  in  which  the  top  and  bottom  radii  of  the 
screw  thread  are  unequal.  Draw  OA  and  OB  parallel  to  the 
sides  of  the  thread.  Then  AP  =  It  +  r;  also  BQ  =  R  +  r. 
a  AP  /      h 

Further,  =  tan  x.        =  (R  -f  r) 

OP 

sin  z;  and  x 


h  OP  \  cos  x 

(R  +  r)  X  cos  a; 


z  =  m. 


h 

The  required  angle  n  is  obtained  by  a  similar  method.    In 
6  BQ  /      h 

this  case  —  =  tan  y  ;  and  =  (R  +  r)  •*•  (  

h  OQ  \   cosy 


Diagram  showing  Method  of  finding  Angles  of  Special  Screw  Thread 

(R  +  r)  X  cosy 


=  sin  to.     Then  y 


h 


Example — Let  a  =  0.25;  6 


w  =  n. 

0.3125;  R  =  0.05; 


0.375;  h 
a         0.25 

r  =  0.04.     Then  tan  x  =  —  = =  0.80000;  hence  x  = 

h       0.3125 
38  degrees  39  minutes  35  seconds. 

AP  (R  +  r)  X  cos  x  0.09  X  0.78087 

Sin  z  =  =  =  = 

OP  h  0.3125 

0.22489;  hence  z  =  12  degrees  59  minutes  47  seconds. 

Then  m  =  x  —  z  =  38  degrees  39  minutes  35  seconds  —  12 
degrees  59  minutes  47  seconds  =  25  degrees  39  minutes  48 
seconds. 

o  0.375 

Tan  y  =  —  = =  1.20000;  hence  y  =  50  degrees  11 

h         0.3125 
minutes  40  seconds. 

(R  +  r)  cos  y 


0.09  X  0.64018 


Sin  w  == 


=  0.18437; 


Piece  to  be  drawn  in  Three  Operations 


h  0.3125 

hence  w  =  10  degrees  37  minutes  28  seconds. 

Then  n  =  y  —  w  =  50  degrees  11  minutes  40  seconds  — 
10  degrees  37  minutes  28  seconds  =  39  degrees  34  minutes 
12  seconds. 

*     *     * 

Outside  of  Germany  and  Austria-Hungary,  the  shipyards 
of  the  whole  world  during  1918  produced  5,477,444  gross 
tons  of  merchant  shipping.  This  is  63  per  cent  higher  than 
the  total  in  1913,  which  was  the  former  record,  and  included 
the  output  of  Germany  and  Austria. 
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NEW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD   OF   NEW   AMERICAN    METAL-WORKING    MACHINERY 


C_ 

"Ohio"    Tilted    Rotary    Milling    Machine.      Ocstcrlcin    Machine 

Co.,    Cincinnati,    Ohio 979 

Beaman    &    Smith    Continuous    Milling    Machine.      Beaman    & 

Smith    Co.,    I'rovidence,    R.    1 983 

Reeves  Roll  Grinder.     Gardner  Machine  Co.,  Beloit,  Wis 983 

Knight    Milling    and     Drilling     Machine.       W.     B.    Knight    Ma- 

chinery   Co.,    St.    Louis,    Mo 985 

Keller  Universal  Cutter  and  Tool  Grinder.     Keller  Mechanical 

Engraving  <'<>.,   Brooklyn,  N.  Y 986 

"Abitz"    Reversible    Countershaft.      Rockford    Metal    Specialty 

Co.,    720    S.    Main    St.,    Rockford,    111 986 

Nelson  Universal  Angle  Fixture.     Nelson  Tool  &  Machine  Co., 

253  Norfolk  St.,  Newark,   N.  J 987 

Nilson   Turnbuckle.     Nilson   Die  &  Tool  Co.,  319-331  W.   Ohio 

St.,   Chicago,   111 987 

Cincinnati    High-power    Milling    Machine.      Cincinnati    Milling 

Machine  Co.,   Cincinnati,   Ohio 988 

Stow    Portable    Electric    Drill.      Stow    Mfg.    Co.,    Binghamton, 

N.    Y 990 

Hjorth     Submerged     Drilling     Attachment.       Hjorth     Lathe     & 

Tool  Co.,   27  School  St.,  Boston,   Mass 990 

Hercules  Power  Press  Broach.     Hercules  Machinery  Co.,  Union 

Trust    Bld{?.,    Detroit,    Mich 991 

Improvement   In   Taft-Peirce   Toolmaker's    Knee.      Taft-Peirce 

Mfg.   Co.,  Woonsocket,  R.  1 991 

Eccentric  Boring  Chuck.     W.  F.  Meyers  Co.,  Bedford,  Ind 991 

Oliver  Profiling  Machine.  Oliver  Instrument  Co.,  Adrian,  Mich. .  992 
Thompson  Universal  Cutter  Grinding  Attachment.     Thompson 

Grinder   Co.,    Springfield,    Ohio 992 

Landis     Threading     Die-head.       Landis     Machine     Co.,     Inc., 

Waynesboro,   Pa 993 

Bridgeport  Combination  Grinding  Machines.    Bridgeport  Safety 

Emery   Wheel   Co.,    Inc.,    Bridgeport,    Conn 993 

Taylor  &  Fenn  Vertical   Milling  Machine.     Taylor  &  Fenn  Co., 

Hartford,    Conn 994 


HI 


Manhattan    Universal    Casting    Grinder.      Manhattan    Machine 
&  Tool  Works,  12-60  Market  Ave.,  N.   W.,  Grand  Rapids. 

Mich 995 

"Stamco"     Heavy- duty     Planer.       Strelne     Tool    &     Mfff. 

New  Bremen,  Ohio 995' 

"Milford"     Power    Hacksaw     Machine.       Henry    G.    Thorn 

&  Son  Co.,  Chapel  and  Mill  St*.,  Mew  Haven,  Conn 1*96 

"Sterling"  Foot-power  Lathe.     Shepard   Lathe  •  I  and 

.Jackson    sis..    Cincinnati,    Ohio 

"Logan"     Air-operated     Collets.       I.ogansport     Machine 

neport,    ind 

Cylinder    Boring    Attachment   for    South    Bend    Lathes.      South 

Bend  Lathe  Works.  420  B.  Madison  St.,  South  Bend.  Ind..  997 
Brandt   Indexing   Fixture.     Brandt  &  Carpenter,   189  Main  St., 

New    Britain,    Conn 997 

Hawes     End     Surface    Grinding     Machine.       C.    L.     Hawes,     12 

Adams    St.,    Ashtabula,    Ohio 998 

Newton    Heavy-duty   Vertical    Milling    Machine.     Newton   Ma- 
chine Tool  Works,  Inc.,   Philadelphia,   Pa 998 

Grand    Rapids   Casting   Grinder.      Grand    Rapids   Grinding 

chine  Co.,  29  Ottawa  Ave.,  N.  W.,  Grand   Rapids,   Mich...   999 
"Zeus"    Arc    Welding     Machine.       Gibb    Instrument    Co.,    1644 

Woodward    Ave.,    Detroit,    Mich 999 

Kane   &    Roach    Bending    and    Straightening    Machines.     Kane 

&  Roach,  Niagara  and  Shonnard  Sts.,  Syracuse,  N.  Y....   1000 

Simplex  Sine   Bar.     Simplex  Tool  Co.,  Woonsocket,   R.   1 1001 

Thompson  Tool   and  Cutter  Grinder.    Thompson  Grinder  Co., 

Springfield,  Ohio 1001 

Defiance    Rail    Drilling    Machine.      Defiance    Machine    Works. 

Defiance,    Ohio      1001 

"Safshift"    Belt   Shifter.    Artisan  Mfg.  Co.,  Dockland,  Ohio 1002 

American  Air-operated  Chucks.     American  Pneumatic  Chuck 

Co.,   9   S.   Clinton   St.,   Chicago,   111 1003 

Western    Universal    Radial    Drilling    Machine.     Western    Ma- 
chine Tool  Works,   Holland,   Mich 1003 


ii 


Ohio"  Tilted  Rotary  Milling  Machine 


A  CASUAL  inspection  of 
the  illustrations  of  the 
"Ohio"  tilted  rotary 
milling  machine,  which  has 
recently  been  placed  on  the 
market  by  the  Oesterlein  Ma- 
chine Co.,  Cincinnati,  Ohio, 
will  suffice  to  show  that  the 
designers  have  departed  from 
established  practice  in  mill- 
ing machine  design.     This  is 


The  design  of  this  machine  represents  a  noteworthy  depar- 
ture from  standard  practice.  Provision  is  made  for  em- 
ploying either  the  continuous  rotary  method  of  milling,  or 
for  applying  an  indexing  principle  of  operation  by  which 
successive  pieces  of  work  are  brought  opposite  the  cutter, 
after  which  the  ram  that  carries  the  spindle  is  advanced 
radially  to  feed  the  cutter  across  the  work.  By  inclining 
the  table  at  an  angle  of  15  degrees,  a  better  opportunity 
is  afforded  for  the  coolant  to  wash  away  chips.  This  in- 
clined table  also  makes  it  possible  to  use  an  auxiliary 
reservoir  in  ivhich  the  cutters  and  work  can  be  submerged 
in  a  bath  of  coolant  while  the  milling  operation  is  per- 
formed. The  term  "sub-surface"  milling  has  been  applied 
to   this  method   of  cooling   the  milling   cutters   and  work. 


a  production  miller;  and  as 
such,  it  is  of  vital  importance 
to  provide  for  attaining  high 
rates  of  output  in  addition  to 
securing  work  of  the  required 
accuracy  and  perfection  of 
finish.  In  order  to  allow  the 
successive  operations  to  be  as 
nearly  continuous  as  possible 
— or  in  other  words  to  reduce 
the  idle  time  of  the  machine 


Fig.   1.     Oesterlein  Machine  Co.'s   "Ohio"  Tilted  Rotary  Milling  Maohine 


Fie.    2.     Opposite   Side   of   the    "Ohio"    Tilted   Rotary   Milling   Machine 
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between  operations    the  rotary  principle  of  mill 

log  lias  been  adopted.     Bu1  the  designers  have  gone  a  stop 
further:  in  addition  to  allowing  the  machine  to  be  used  a 

ntiiiuous  rotary   miller,   provision   is  also  made  for  using 
it  as  an   Indexing  machine.    When  operated   In  this  way,  from 

two  bo  seventy-two  work-holding  fixtures  may  be  set  up  on 
the  table,  and  the  Indexing  will  proceed  in  such  a  way  that 

successive  pieces  of  work  are  brought  into  the  milling  posi- 
tion It  will  be  seen  that  the  vertical  milling  spindle  is 
mounted  on  a  ram  of  somewhat  the  same  form  as  that  used 
on  a  shaper.  and  when  the  "Ohio"  tilted  rotary  milling  ma- 
chine is  used  as  an  Indexing  miller,  a  cam  mechanism  im- 
parts a  reciprocating  movement  to  the  ram,  so  that  the  cut- 
ter is  fed  radially  across  the  work  and  then  backed  away  to 
allow  the  Indexing  of  the  table  to  bring  the  next  piece  of 
work  into  the  operating  position.  In  this  way,  neither  the 
machine  nor  its  operator  is  idle  for  any  appreciable  length  of 
time;  and  as  a  result,  high  rates  of  production  are  attained. 
The  machine  is-  driven  by  a  single  pulley  A,  shown  in  Fig. 
1,  from  which  power  is  transmitted  through  bevel  gears  and 
the  driving  shaft  B  to  a  pair 
of  bevel  gears  contained  in 
case  C;  and  thence  through 
a  geared  drive  to  the  spindle. 
It  is  desirable  to  provide  for 
rotating  the  spindle  either 
right-hand  or  left-hand,  and 
such  provision  has  been  made 
on  the  present  machine  by 
means  of  a  knurled  coupling 
D,  which  may  be  released  to 
enable  shaft  B  to  be  adjusted 
in  such  a  way  that  the  driver 
in  case  C  will  mesh  at  the  op- 
posite side  of  the  driven  bevel 
gear,  thus  effecting  the  de- 
sired reversal  in  the  direction 
of  rotation.  Evidently,  it  will 
be  required  to  obtain  changes 
in  spindle  speed  according  to 
the  size  of  the  cutter  that  is 
used,  and  other  conditions  of 
operation.  Such  changes  of 
speed  are  effected  by  means 
of  gears  contained  in  a  case 
which  is  best  shown  at  A  in 
Fig.  2.  In  this  case,  there  are 
change-gears  mounted  on 
fixed  centers,  and  different 
combinations  of  gears  may  be 
furnished  to  give  thirty  dif- 
ferent changes  of  speed.  A  flywheel  B  is  mounted  at  the 
top  of  the  cutter-spindle  to  afford  necessary  momentum  to 
equalize  the  rotation  of  the  cutter. 

Radial  Feed  for  the  Milling:  Cutter 

A  general  statement  has  already  been  made  of  the  way  in 
which  this  machine  may  be  used  by  indexing  the  table  from 
station  to  station  and  imparting  a  reciprocating  radial  feed 
movement  to  the  milling  cutter  during  each  period  that  the 
table  is  held  stationary.  This  feed  movement  for  the  cutter 
is  secured  from  pulley  A,  Fig.  1,  by  means  of  a  cross-shaft 
which  runs  through  to  the  opposite  side  of  the  machine  and 
imparts  power  to  the  mechanism  best  shown  in  Fig.  4.  A 
bevel  gear  carried  at  the  end  of  this  cross-shaft  meshes  with 
gear  A,  from  which  power  is  transmitted  through  a  clutch 
B  and  change-gears  to  a  worm  C,  that  drives  the  worm-wheel 
carried  at  the  end  of  a  shaft  on  which  feed-cam  D  is  mounted. 
This  cam  runs  in  contact  with  a  roller  secured  to  the  ram 
on  which  the  milling  spindle  is  mounted,  and  by  using  a 
cam  with  the  proper  throw,  provision  is  made  for  feeding 
the  milling  cutter  radially  across  the  face  of  the  work.  At 
the  left-hand  side  of  the  machine  there  is  a  pull-rod  which 
extends  forward  to  the  operating  position,  as  shown  in  Fig. 


Fig.   3. 


2,  and  this  rod  provides  for  engaging  tho  clutch  shown  at 
/.'.  Pig.  4,  the  end  of  the  pull  rod  that  manipulates  the  clutch 
yoke  being  Shown  at  /;  in  the  latter  illustration.  The  cam 
Feeds  the  ram  forward  at  a  slow  speed,  during  which  time 
the  cutting  operation  is  performed,  and  then  allows  it  to  drop 
back  rapidly  at  the  end  of  the  stroke.  A  four-gear  feed- 
change  mechanism  regulates  the  rate  of  revolution  of  the 
cam  When  the  miller  is  to  be  used  as  an  indexing  machine, 
or  the  rate  of  feed  of  the  table  when  the  miller  is  used  as 
a  continuous  rotary  machine.  It  will  be  apparent  that  in 
every  case  the  rate  of  feed  is  established  by  change-gears, 
and  different  combinations  may  be  obtained  to  secure  any 
desired  conditions  of  operation.  The  entire  indexing  mech- 
anism and  feed-cam  may  be  omitted  on  a  machine  which  is 
to  be  used  entirely  as  a  continuous  rotary  miller,  and  this 
mechanism  may  be  added  at  any  time  to  a  machine  which 
was  not  originally  equipped  in  that  way.  It  will  be  obvious 
that  the  change-gears  regulate  the  rate  of  travel  of  the  ram, 
and  that  the  throw  of  the  cam  regulates  the  length  of  travel 
of  the  ram.    A  crank-operated  shaft  is  provided,  so  that  the 

feed  mechanism  may  be  op- 
erated by  hand  while  setting 
up  or  trying  out  a  job;  and 
a  lever  is  also  provided  for 
use  in  tripping  the  index 
mechanism. 

How  Non-productive  Time  of 
Machine  is  Reduced 
After  the  milling  cutter  has 
been  fed  radially  inward  to 
the  required  position  on  the 
work,  the  cam  roller  runs  on 
to  a  section  of  the  cam  that 
is  made  of  such  a  contour 
that  it  provides  for  quickly 
withdrawing  the  cutter  to  the 
starting  point.  A  counter- 
weight, carried  by  a  chain 
secured  to  the  ram,  assures 
the  maintenance  of  contact 
between  the  cam  and  its 
roller,  and  consequently  the 
positive  return  of  the  milling 
cutter.  By  feeding  the  cutter 
radially  over  the  surface  of 
the.  work  and  indexing  the 
table  between  cuts,  loss  of 
time  between  the  milling  of 
successive  parts  is  avoided  on 
those  jobs  which  cannot  be 
set  up  with  adjacent  pieces 
placed  close  together  on  the  milling  machine  table.  Another 
important  feature  is  that  non-productive  time  of  the  cutter 
approach  is  avoided  because  the  cutter  is  set  to  travel  the 
shortest  possible  distance  before  coming  into  engagement 
with  the  work  to  be  milled. 

Where  a  machine  of  this  type  is  used  for  several  different 
milling  jobs,  it  will  usually  be  found  necessary  to  have  a 
number  of  feed-cams  that  are  adapted  for  handling  the  dif- 
ferent classes  of  work.  Provision  is  made  for  changing  these 
cams  as  shown  in  Fig.  3.  To  make  such  an  exchange,  it  is 
merely  necessary  to  loosen  the  nut  at  one  end  of  the  cam- 
shaft and  then  withdraw  the  knurled  plug  at  the  opposite 
end  of  the  shaft.  In  this  way,  the  cam  is  released,  so  that 
it  may  be  lifted  out  and  a  new  cam  substituted  in  its  place. 
The  camshaft  is  provided  with  keys  that  fit  into  keyways 
in  the  cam  hub,  to  provide  means  of  driving  the  cam;  and  a 
change  of  cams  can  be  made  with  very  little  loss  of  time. 
While  changing  cams,  it  is  evident  that  some  means  must  be 
provided  to  hold  up  the  ram  which  carries  the  cutter-spindle, 
in  order  to  prevent  it  from  running  down  the  inclined  ways 
when  the  support  of  the  cam  is  removed.  Such  provision  is 
made  by  means  of  a  pin  A,  Fig.  3,  secured  in  the  ram,  which 
comes  into  contact  with  a  plug  B  that  may  be  entered  into 


Rear  View  of    "Ohio"    Tilted   Rotary  Milling-  Machine   showing 
Method  of  changing  Jfeed-cam 
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either  of  the  holes  furnished  in  the  frame  of  the  machine 
for  that  purpose. 

Features  that  Facilitate  Setting:  up  the  Machine 

When  setting  up  for  any  milling  operation  that  is  to  be 
performed  by  an  intermittent  or  so-called  indexing  move- 
ment of  the  work-holding  table,  it  is  necessary  to  not  only 
have  a  cam  of  the  required  throw,  but  also  to  regulate  the 
relative  position  of  the  cutter  and  work  so  that  the  cutter 
will  just  fail  to  engage  the  work  as  it  is  indexed  into  the 
operating  position,  and  will  then  be  fed  only  a  slight  dis- 
tance beyond  the  opposite  extremity  of  the  surface  to  be 
milled.  If  the  cam  were  made  to  provide  a  considerable  ex- 
cess of  feed  movement  for  the  cutter,  it  is  evident  that  a 
corresponding  loss  of  time  would  occur;  but  this  careful 
regulation  of  the  cam  throw  makes  it  necessary  to  obtain 
an  accurate  adjustment  of  the  position  of  the  cutter  relative 
to  the  work,  after  the  work-holding  fixtures  have  been 
mounted  on  the  table.  Such  adjustment  is  accomplished  by 
means  of  a  crank  handle  C,  Fig.  3,  that  is  furnished  with  a 
micrometer  collar  and  provides  for  moving  the  position  of 
the  slide  on  which 


against  the  cutters  and  work  so  hard  that  it  would  rebound 
before  having  an  opportunity  to  absorb  the  heat.  The  rotary 
table  is  inclined  at  an  angle  of  15  degrees,  which  results  in 
locating  the  milling  position  in  a  pocket  that  affords  protec- 
tion against  splashing  the  lubricant  on  the  floor.  With  an 
arrangement  of  this  kind,  it  is  possible  to  utilize  a  more 
copious  flow  of  coolant  than  would  be  possible  if  a  hori- 
zontal table  were  used;  and  through  the  combination  of  an 
inclined  table  and  a  large  volume  of  coolant  flowing  over 
the  cutter  and  work,  the  washing  away  of  the  chips  is 
greatly  facilitated. 

Reference  to  Fig.  5  will  show  that  beneath  the  table  there 
are  two  screened  openings  which  allow  the  coolant  to  flow 
back  into  a  reservoir  in  the  base  of  the  machine,  which  holds 
sixty  gallons.  The  chips  are  held  by  the  screens,  and  at  the 
front  of  the  bed,  beneath  the  table,  there  is  an  opening 
through  which  the  chips  may  be  shoveled  out  into  a  truck. 
The  tilting  table  also  makes  it  possible  to  use  an  auxiliary 
pan  that  holds  a  sufficient  volume  of  coolant  to  submerge 
the  cutters  and  work  while  the  milling  operation  is  being 
performed.  The  depth  of  coolant  in  this  reservoir  is  just 
sufficient    to    cover 


the  cam  roller  is 
mounted,  so  that 
the  cutter  will  be 
brought  into  the 
required  relation- 
ship with  the  work. 

Provision  for  Rotat- 
ing- the  Table 

In  Fig.  4,  it  will 
be  seen  that  there 
is  a  universal  joint 
F  at  the  right-hand 
side  of  the  illustra- 
tion. Through  this 
joint,  power  is 
transmitted  to  a 
horizontal  shaft, 
and  thence  through 
bevel  gears  to  a 
worm  which  drives 
a  worm-wheel  se- 
cured to  the  rotary 
table.  On  the  worm- 
wheel  which  meshes 
with  worm  C  in 
Fig.  4,  there  is  a 
block  O  that  con- 
trols the  engagement  and  disengagement  of  the  indexing 
mechanism  for  the  table.  It  will,  of  course,  be  apparent  that 
the  radial  feed  movement  of  the  cutter-slide  and  the  indexing 
movement  of  the  table  must  be  synchronized  in  such  a  way 
that  they  occur  alternately.  The  rotary  movement  of  the 
table  is  accomplished  by  means  of  a  worm  4  inches  in  diam- 
eter by  lYi  inch  pitch,  which  meshes  with  a  worm-wheel  28 
inches  in  diameter.  Evidently,  this  affords  a  lever  arm  of 
14  inches  for  the  power  applied  by  the  worm,  and  this  me- 
chanical advantage  assures  an  ample  driving  force  to  carry 
the  work  past  the  cutter. 

Provision  for  Cooling-  the  Cutters 

To  prevent  an  excessive  temperature  rise  of  the  milling 
cutter  and  distortion  of  the  work,  a  "Fulflo"  pump  is  used, 
which  has  capacity  for  delivering  thirty-five  gallons  of  cool- 
ant per  minute.  The  fluid  is  raised  under  pressure  to  a 
point  several  feet  above  the  surface  of  the  table,  and  then 
passes  out  of  the  delivery  pipe  into  a  pipe  of  larger  diam- 
eter through  which  it  descends  to  the  cutter  and  work.  This 
arrangement  is  clearly  shown  in  Fig.  1.  Evidently,  the 
delivery  of  the  fluid  from  a  small  pipe  into  one  of  larger 
diameter  is  the  means  of  reducing  its  pressure,  and  as  a 
result,  a  copious  flow  of  coolant  is  delivered  under  conditions 
which  preclude  the  likelihood  of  its  spattering  or  impinging 


Fig.  4.     Close  View  of  Indexing  and  Feed  Mechanism  on   "Ohio"   Tilted  Rotary 
Milling  Machine 


the  tool  and  work 
on  which  it  is  en- 
gaged, but  not  deep 
enough  to  prevent 
the  table  from  car- 
rying the  work 
above  the  surface 
of  the  fluid  when 
it  reaches  the  high 
side  of  the  table. 
The  term  "sub-sur- 
face milling"  has 
been  applied  to  this 
method.  An  auxil- 
iary pan  for  apply- 
ing this  principle 
of  milling  is  not 
supplied  as  a  reg- 
ular part  of  the 
equipment,  because 
the  builders  of  the 
machine  have  not 
yet  decided  that 
this  system  pos- 
sesses any  impor- 
tant advantages 
over   flooding  the 

cutters  and  work  with  a  constant  stream  of  coolant  supplied 

by  a  pump. 


Provision  for  Lubricating-  the  Bearingrs 

An  effort  has  been  made  by  the  designers  to  provide  means 
of  lubricating  the  bearings,  as  far  as  possible,  without  re- 
quiring constant  attention  from  the  machine  operator.  A 
large  sight-feed  oiler  has  been  placed  on  the  speed-box  to 
provide  for  lubricating  the  bearings  in  this  box,  and  also  the 
spindle  bearings;  and  a  similar  oiler  provides  for  lubricat- 
ing the  driving  pulley  shaft  bearings.  At  the  top  of  the  ram 
there  is  another  central  point  from  which  oil  is  distributed 
to  the  ram  slide,  this  lubricator  being  shown  at  D  in  Fig.  3. 
It  consists  of  a  box  with  a  hinged  cover,  and  six  holes  in 
the  bottom  of  the  box.  A  quantity  of  oil  may  be  poured  into 
this  reservoir,  and  it  then  flows  through  the  holes  into  ducts 
that  carry  oil  to  the  points  where  it  is  required.  A  similar 
lubricating  device  is  provided  for  oiling  the  feed-box  mech- 
anism and  for  the  rotary  table  bearings,  the  box  provided 
on  the  table  being  shown  at   C.   in  Fig.  2. 

Structural  Features  of  Design 

Particular  care  has  been  taken  to  reduce  the  number  of 
parts  in  this  machine  as  far  as  possible,  and  to  make  all 
parts  of  liberal  proportions  so  that  they  will  withstand  the 
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re  service  which  li  required  (rf  •  production  machine. 
The  body  is  casl  In  one  piece,  and  both  the  rotary  table  and 
outter-epindle  are  fully  supported  by  1 1 1 i ^^  massive  casting, 
which  extendi  righl  oul  under  the  olroular  table  and  straight 
down  to  the  floor  beneath  the  table.  No  parts  overhang  In 
;i  way  thai  is  likely  to  cause  strain  or  vibration,  even  the 
ram  bearings  being  extended  forward  so  that  in  the  mosl 
advanced  position,  the  ram  is  In  full  oontad  for  Its  entire 
length.  The  worm  wheel  whloh  rotates  or  indexes  the  table 
is  located  as  close  to  the  under  surface  of  the  table  as  the 
taper  bearing  Will  permit.  This  worm-wheel  is  bolted  and 
pi  lined  to  the  table  at  the  extreme  end  of  the  bearing,  the 
central  si  ml  serving  as  a  means  of  aligning  the  worm-wheel 
ami  (able.  The  spindle  has  a  No.  16  B.  &  S.  taper  socket,  and 
the  cutters  are  positively  driven  by  means  of  a  clutch  in  the 
end  of  the  spindle. 

A  flywheel  weighing.  250  pounds  is  mounted  at  the  upper 
end  of  the  spindle,  and  affords  sufficient  momentum  to  pre- 
venl  vibration  of  the  cutter  or  any  irregularity  of  action 
when  the  cutter 
comes  into  contact 
with  an  exception- 
ally hard  piece  of 
work.  The  spindle 
is  carried  in  a 
sleeve,  to  the  up- 
per end  of  which 
the  speed-box  cast- 
ing is  fastened.  The 
lower  spindle  bear- 
ing is  414  inches 
in  diameter,  and 
runs  in  a  phosphor- 
bronze  hushing, 
while  the  upper 
end  of  the  spindle 
is  carried  by  a  com- 
bination of  radial 
and  thrust  ball 
bearing.  A  clutch 
at  the  end  of  the 
spindle  provides 
for  positive  driving 
of  the  cutter.  Ver- 
tical adjustment  is 
provided  for  the 
spindle  sleeve  by 
means  of  a  grad- 
uated collar  and  a 
coarse  thread  on 
the  sleeve.  After 
adjustment,  the  spindle  sleeve  is  firmly  clamped  in  the  split 
barrel  of  the  ram. 

Design  of  the  Bearings 

A  wear-resisting  surface  that  resembles  steel  in  its  tex- 
ture has  been  provided  for  the  table  surface  and  ram  bear- 
ings, by  a  method  of  chilling  the  cast  iron  at  the  time  it  is 
poured  in  the  foundry.  Both  the  table  seat  and  table  sur- 
face are  faced  by  the  milling  machine  spindle  in  order  to 
assure  their  perfect  alignment  with  the  spindle.  Four  hun- 
dred and  seventy-five  square  inches  of  table  bearing  surface 
are  provided,  and  one  thousand  square  inches  of  ram  bear- 
ing. These  bearings  are  carefully  scraped  so  that  the  full 
area  of  the  bearings  is  effective.  All  gears  used  in  the  ma- 
chine are  made  of  hammered  steel  forgings,  and  they  are 
subjected  to  four  heat-treating  operations  which  result  in 
producing  a  hard  outer  skin  and  a  tough  metal  beneath  the 
surface.  As  a  result,  it  is  stated  that  these  gears,  which 
have  been  used  on  preceding  models  of  Oesterlein  machines, 
will  not  show  wear  throughout  the  average  life  of  a  miller, 
and  that  the  teeth  can  be  subjected  to  very  severe  shocks 
without  breaking.  The  worms  that  drive  the  table  and  cam- 
shaft are  hardened,  and  so  are  the  index  trip  plates,  index- 


Fig.  5. 


Cams,    and     plunders.      Compensation    for    wear    of    the    ram 

bearing  Is  provided  by  accurately  fitted  gibs.    Ball  bearings 

are   liberally    used    in    the   Construction    Of   this  machine,   but 

where  11  was  not  felt  that  bearings  of  this  kind  could  be 
11]  employed,  bushings  made  of  bronze  having  a 
scleroscopo  hardness  of  28  to  32  are  used.  Care  taken  in 
designing  the  bearings  has  resulted  In  producing  a  milling 
machine  that  will  run  at  high  speed  with  minimum  friction 
losses.  It  is  stated  that  graphic  wattmeter  tests  show  that 
when  the  machine  is  running  idle,  the  power  consumption 
is  only  \y->  kilowatt. 

Applications  of  the  Machine 

When  this  tool  is  used  as  either  an  indexing  or  a  con- 
tinuous rotary  milling  machine,  the  chief  advantage  secured 
is  the  elimination  of  idle  time,  which  results  in  substantially 
increasing  production.  Where  the  indexing  principle  of  op- 
eration is  employed,  with  the  radial  feed  movement  for  the 
cutter,  the  machine  is  able  to  handle  certain  classes  of  work 

which  are  not  or- 
dinarily handled 
on  a  production 
basis.  For  instance, 
it  is  quite  possible 
to  feed  the  cutter 
into  the  work  for 
such  operations  as 
milling  Woodruff 
keyseats  or  for  fac- 
ing off  bosses  and 
other  surfaces 
which  are  so  locat- 
ed that  they  would 
not  be  accessible  to 
a  stationary  cutter 
and  continuous  ro- 
tary table.  Another 
important  applica- 
tion of  the  index- 
ing principle  of  op- 
erating this  ma- 
chine is  for  milling 
small  surfaces  on 
large  pieces  of 
work,  where  the 
loss  of  time  in- 
volved in  continu- 
ously feeding  the 
table  would  become 
prohibitive. 

The  application 
of  an  indexing  mechanism  on  this  machine  permits  of  using 
two  or  more  simple  work-holding  fixtures  in  place  of  a  single 
large  one  that  is  adapted  for  holding  more  than  one  piece 
of  work.  This  feature  greatly  broadens  the  field  of  useful- 
ness of  the  machine,  and  often  substantially  reduces  "the  ex- 
pense of  tooling  up  for  a  given  job.  By  feeding  the  cutter 
radially  over  the  surface  of  the  work,  the  table  is  indexing 
while  the  cutter  drops  back  to  the  starting  point,  which  is 
an  important  factor  in  saving  time,  in  addition  to  the  time 
saved  by  rapidly  indexing  the  table  from  station  to  station 
instead  of  feeding  it  continuously  at  a  uniform  rate  of  travel. 
Ample  power  is  furnished  to  pull  the  cutters  at  a  slow  speed 
and  high  feed.  Much  of  the  mechanism  which  would  be  re- 
quired to  provide  for  quick  adjustment  of  the  machine  has 
been  omitted,  in  order  to  combine  the  features  of  simplicity 
of  design  and  rigidity  of  construction.  These  features  are 
more  important  than  speed  of  adjustment  in  a  machine  that 
is  to  be  used  on  the  quantity  production  of  duplicate  parts. 
A  4-inch  driving  belt  provides  plenty  of  power  for  the 
heaviest  cuts  which  will  be  required  on  manufacturing  mill- 
ing operations,  and  all  parts  of  the  machine  are  liberally 
proportioned  to  withstand  the  stresses  to  which  they  will 
be  subjected   under   the  most  severe   conditions  of  service. 


Sectional  View  of  the   "Ohio"   Tilted  Rotary  MUling  Machine   showing  DetaUs 
of  Construction 
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BEAMAN  &  SMITH  CONTINUOUS  MILLING 
MACHINE 

A  heavy-duty  manufacturing  machine  which  is  adapted 
for  the  rapid  performance  of  milling  operations  has  recently 
been  placed  on  the  market  by  the  Beaman  &  Smith  Co.,  Pro- 
vidence, R.  I.  It  consists  of  a  substantial  bed  to  which  up- 
rights are  attached.  A  pair  of  these  uprights  supports  the 
horizontal  spindle  heads,  and  a  cross-rail  carries  the  vertical 
spindle  heads.  Each  pair  of  uprights  with  its  bank  of  spin- 
dles is  one  milling  unit.  As  many  spindles  may  be  mounted 
on  this  unit  as  are  necessary,  and  as  many  units  may  be  at- 
tached to  the  bed  as  may  be  required  to  do  the  work.  Usually 
two  are  sufficient — one  unit  for  taking  a  roughing  cut  and 
the  other  for  finishing.  The  feed  driving  machanism  is  car- 
ried on  one  unit  only.  Removable  tables  for  carrying  the 
work  are  fed  continuously  along  the  bed,  taking  a  fast  mo- 
tion when  the  cutters  are  idle  and  a  slow  motion  when  the 
cutters  are  working.  These  tables,  after  having  passed  all 
of  the  cutters,  are  lifted  from  the  bed  and  the  finished  work 
is  removed.  The  unloaded  table  is  then  carried  back  to  the 
starting  point.  Another  table  with  the  work  already  at- 
tached is  placed  on  the  front  end  of  the  machine  and  the 
process  is  repeated.  As  many  tables  are  furnished  with  the 
machine  as  are  necessary  to  maintain  continuous  milling, 
four  being  the  usual  number. 
Such  machines  will  handle,  on 
one  trip  of  each  table  past  the 
cutters,  any  milling  required  on 
two  sides  and  on  the  top  of  any 
piece  of  work  which  comes  with- 
in their  capacity.  By  loading 
the  tables  to  capacity,  a  large 
amount  of  work  can  be  handled 
in  a  very  short  time. 

In  the  accompanying  illustra- 
tion, there  is  shown  a  machine 
with  two  spindle-carrying  units 
and  removable  tables.  The  ma- 
chine, once  started,  need  not  be 
stopped  until  it  is  desired  to 
change  the  cutters  or  to  accom- 
modate new  work.  The  bed  ways 
on  which  the  tables  travel  are 
flat,  with  slight  tapers  on  the  in- 
side edges  to  accommodate  cor- 
responding tapers  on  the  bottoms  of  the  tables.  These  ways 
center  the  tables  without  wedging  them,  and  allow  the  tables 
to  be  put  on  and  taken  off  rapidly.  The  tables  hold  them- 
selves down  by  gravity,  while  traveling,  except  while  passing 
the  cutters.  Here  they  pass  under  gibs  which  hold  them 
against  all  vertical  movement  while  the  cuts  are  being  taken. 
A  feature  of  the  table  design  is  the  narrow  guide  which 
is  tapered.  This  makes  for  the  maintenance  of  a  greater 
degree  of  accuracy  through  a  longer  period  than  the  com- 
mon wide  guide.     There  is  a  taper  gib  to  take  up  wear. 

A  feed-shaft  which  runs  the  entire  length  of  the  bed  and 
is  driven  from  the  front  end,  carries  a  series  of  worms 
spaced  at  such  intervals  that  the  traveling  tables  are  picked 
up  by  one  worm  before  they  have  completely  left  the  other. 
These  worms  engage  in  a  rack  on  the  bottom  of  each  table. 
The  spacing  of  the  worms  makes  it  impossible  to  set  a  table 
down  in  the  wrong  position  on  the  bed,  and  no  matter  where 
set  it  will  pick  up  and  travel  instantly.  The  tables  have 
feed  in  one  direction,  and  fast  motion  controlled  by  hand  in 
both  forward  and  reverse  directions.  There  are  four  changes 
of  geared  feed,  providing  a  variation  of  from  approximately 
3  to  8  inches  a  minute,  with  a  fast  motion  of  about  12  feet 
a  minute  when  the  cutters  are  idle.  Two  changes  of  feed 
are  secured  through  change-gears  at  one  end  of  the  gear- 
box, and  two  more  are  obtained  through  a  feed-gear  shifting 
lever.  The  feed  and  fast  motion  are  controlled  by  one  lever 
which  makes  it  impossible  to  engage  both  at  the  same  time. 
The  object  of  the  feed-gear  shifting  lever  is  to  slow  down 


the  feed  as  occasion  may  require.  The  feed  mechanism  Is 
driven  by  means  of  a  vertical  shaft  connected  through  bevel 
and  reducing  gears  to  the  main  driving  shaft.  Each  unit  is 
motor  driven,  the  motor  and  driving  mechanism  being  car- 
rled.on  the  cross-rail  which  is  supported  by  the  uprights. 
The  driving  shaft  is  geared  direct  to  the  motor,  and  through 
reducing  gears  it  drives  the  vertical  and  horizontal  spin- 
dles. Through  change-gears  which  are  easily  accessible,  the 
spindles  can  be  given  various  speeds. 

The  heads  are  cast  in  one  piece  and  they  are  adjustable 
along  the  ways  by  means  of  hand-operated  screws,  wear 
being  taken  up  by  taper  gibs.  All  have  the  feature  of  a 
narrow  guide  for  maintaining  accuracy  of  alignment.  When 
a  cutter  is  located,  the  head  is  clamped  firmly  in  position. 
The  spindles  are  furnished  in  three  standard  sizes,  the 
largest  diameter  in  the  front  bearings  being  3%,  4%,  and 
5%  inches,  respectively.  All  sizes  can  be  incorporated  on 
one  machine  and  in  heads  located  as  occasion  requires.  They 
have  hand  adjustment  in  and  out  of  the  heads  by  a  pinion 
and  rack.  The  pinion  is  held  in  the  head  and  the  rack  is 
on  the  spindle  quill.  The  quill  is  held  in  its  final  position 
by  being  clamped.  Careful  attention  has  been  paid  to  the 
provision  of  means  for  the  oiling  of  all  running  parts.  The 
machine   is  controlled   at   the   unit  which   carries  the   feed- 


Continuous   MiUing   Machine    buUt   by   the   Beaman    &    Smith   Co. 

gears.  Quality  of  finished  work,  rapidity  of  production,  and 
ease  of  operation,  are  claimed  to  be  the  characteristics  of 
this  type  of  machine. 


REEVES  ROLL  GRINDER 

The  principal  features  of  the  Reeves  roll  grinder  are:  A  cut- 
ting or  grinding  wheel  running  at  regular  grinding  speed, 
lohich  performs  the  grinding  of  the  rolls  or  pins;  a  feeding 
wheel  tvhich  rotates  at  slow  speed  and  which  gives  both  a 
rotary  and  a  transverse  feeding  motion  to  the  roll  bring 
ground;  and  a  work-rest,  which  supports  the  roll  on  its 
under  side  while  it  is  acted  upon  by  the  grinding  wheel. 
The  rolls  are  fed  automatically  past  the  grinding  wheel; 
when  ground,  they  pass  from  the  machine  in  a  chute  to  any 
convenient  pan  or  box. 

A  grinding  machine  for  grinding  rolls  without  holding 
them  on  centers  has  been  designed  by  M.  0.  Reeves,  and  has 
been  placed  on  the  market  by  the  Gardner  Machine  Co., 
Beloit,  Wis.  The  working  mechanism  of  this  machine  con- 
sists of  a  cutting  or  grinding  wheel,  shown  to  the  right  in 
Fig.  1,  rotating  in  a  counter-clockwise  direction  at  ordinary 
grinding  wheel  speed;  and  a  ring  wheel,  shown  to  the  left 
in  Fig.  1,  which  is  of  a  fine,  hard  grain  and  grit,  and  which 
is  rotated  in  a  clockwise  direction,  when  viewed  as  seen  in 
the  illustration,  at  a  speed  of  about  six  revolutions  per  min- 
ute; this  wheel  is  known  as  the  feeding  wheel.  Between  the 
two  wheels  is  placed  a  work-rest  upon  which  the  roll  to  be 
ground   rests  while  grinding.     This  combination   of  wheels 
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ami    work  rest,    when   properly  adjusted,  causes  the  roll  to  be 

ground  to  rotate  with  the  Mine  peripheral  speed  as  the  feed- 
ing wheel;  and  by  placing  the  wheel-rest  «<>  that  tho  center 
of  the  roll  in  In  contact  with  the  feeding  wheel  ajong  a  line 
Slightly  above  tho  center  of  the  feeding  wheel,  the  roll  la 
caused  to  advance  or  teed  past  the  cutting  wheel  at  any  pre 
determined  speed.  En  (his  way,  the  roll  to  be  ground  is  fed 
past   the  cutting  wheel  automatically. 

Tho  process  Of  grinding  is  continuous,  one  roll  following 
another,  making  a  constant  even  flow  of  rolls  being  fed  past 
the  cutting  wheel.  The  amount  of  stock  removed  at  each 
cut  depends  upon  the  character  of  the  metal  in  the  roll  being 
ground  and  upon  the  accuracy  and  finish  required.  As  an 
example  Of  what  can  be  done  may  be  mentioned  that  in  one 
instance  a  1-inch  roll  with  a  scleroscope  hardness  of  80  was 
reduced  an  amount  of  about  0.005  inch,  when  passing  through 
the  machine  for  the  roughing  cut,  and  about  0.001  or  0.002 
inch  when  passing  through  the  machine  for  the  finishing 
cut.  The  commercial  accuracy  that  is  easily  obtainable 
under  regular  manufacturing  conditions  is  stated  to  be  from 
O.OOOf)  to  0.00025  inch.  The  machine  is  intended  especially 
for  the  grinding  of  rolls  up  to  3  inches  in  diameter,  and  from 
*4  inch  to  5  inches  long.     It  is  applicable  to  the  grinding  of 


Tlie  wheel-slide  Is  countorweighted  as  indicated  so  that  all 
backlash  in  the  feed-screw  and  nut  are  taken  care  of.  A 
dresser  for  tho  grinding  wheel  is  provided  at  the  rear  of 
the  wheel-hood,  permanently  mounted  in  place  on  the  ma- 
chine. The  handwheel  at  the  top  of  this  dresser  provides 
for  a  traverse  motion  of  the  diamond  point,  while  the  pro- 
jecting knurled  screw  provides  for  the  feed  of  the  dresser. 

Feeding  Wheel  Head 

The  feeding  wheel,  which  is  a  ring  wheel,  as  shown  to  the 
left  in  Fig.  1,  is  mounted  in  a  ring  chuck  and  revolves  at 
six  revolutions  per  minute  while  grinding.  Provision  is 
made  for  change  of  speed  while  dressing  the  wheel,  the  dress- 
ing speed  being  378  revolutions  per  minute.  The  feeding 
wheel  is  16  inches  in  diameter.  The  drive  for  the  feeding 
wheel  head  is  by  a  single  pulley  from  the  countershaft  to 
the  pulley  in  the  rear  of  the  machine  shown  in  Fig.  2.  From 
the  shaft  on  which  this  pulley  is  mounted  the  drive  is  by  a 
pair  of  bevel  gears  and  through  a  worm  and  worm-wheel  for 
the  slow  drive;  and  for  the  fast  motion  for  dressing,  the 
drive  is  through  the  same  pair  of  bevel  gears  and  an  addi- 
tional pair  of  bevel  gears  and  spur  gears.  The  change  from 
the  slow  to  the  fast  speed  is  made  by  disengaging  a  clutch  on 


Fig.    1.     Reeves  RoU   Grinder  buUt  by  the   Gardner  Machine   Co. 

all  round  straight  pieces  such  as  rolls  for  roller  bearings, 
piston-pins,  bushings  for  various  purposes,  small  drills,  and 
pins  requiring  accurate  outside  diameter,  etc. 

The  Grinding:  Wheel  Head 

The  grinding  or  cutting  wheel  is  mounted  on  a  shaft  the 
bearings  of  which  are  supported  by  the  slide  shown  to  the 
right  in  Fig.  1.  The  grinding  wheel  has  a  feed  motion  for 
wheel  wear  only.  If  there  is  too  much  stock  on  the  rolls 
being  ground  to  be  removed  in  one  grinding,  they  are  run 
through  the  machine  two  or  more  times.  Two  wheel-speeds 
are  provided — 1143  and  1800  revolutions  per  minute — by 
means  of  a  two-step  cone  pulley.  The  machine  is  designed  for 
using  a  16-inch  wheel,  and  the  higher  speed  is  used  as  the 
wheel  wears  down.  The  driving  cone  for  the  grinding  wheel 
is  driven  from  a  cone  on  the  countershaft.  The  wheel-slide  is 
actuated  either  by  a  handle  on  the  squared  end  of  the  shaft, 
at  the  extreme  right,  in  Fig.  1,  which  is  used  when  the  slide 
is  to  be  moved  by  a  rapid  motion,  or  by  the  small  hand  dial 
on  the  side  of  the  slide  which  provides  a  micrometer  adjust- 
ment and  which  is  connected  to  the  feed-screw  by  means  of 
a  worm  and  worm-wheel.  The  hand  dial  on  the  side  of  the 
slide  is  graduated  to  0.0001  inch,  and  the  gearing  is  so  cal- 
culated in  connection  with  the  lead  of  the  feed-screw  of  the 
slide  that  one-fourth  of  a  turn  of  the  dial  is  equivalent  to 
a  motion  of  0.001  inch  of  the  slide  and  wheel. 


Fig.   2.      Opposite    Side   of   RoU   Grinding   Machine   shown  in   Fig.    1 

the  worm-wheel  which  latter  runs  idle  on  the  spindle.  When 
this  clutch  has  been  disengaged,  the  two  spur  gears  men- 
tioned are  brought  into  engagement  and  thereby  the  fast 
drive  obtained. 

The  driving  wheel  is  adjustable  in  a  vertical  direction  by 
means  of  the  handwheel  shown  mounted  on  the  top  of  the 
head  to  the  left  in  Fig.  1.  This  adjustment  takes  care  of 
the  traverse  motion  of  the  roll  to  be  ground.  Locating  studs 
are  provided  on  the  top  of  the  work -rest  casting — one  in  front 
and  one  in  the  rear  of  the  machine.  The  tops  of  these  studs 
are  carefully  ground  so  that  they  are  absolutely  horizontal 
with  relation  to  the  grinding  wheel  spindle,  and  are  placed 
two  inches  below  the  grinding  wheel  spindle  center.  These 
studs  form  the  gaging  points  for  the  work-rest,  which  latter 
is  so  set  that  the  center  of  the  work  is  central  with  the  cut- 
ting wheel.  Set-screws  are  provided  for  obtaining  the  verti- 
cal adjustment  of  the  work-rest.  After  the  work-rest  has 
been  so  set  that  the  center  of  the  roll  to  be  ground  is  prop- 
erly adjusted  with  regard  to  the  cutting  wheel  center,  the 
driving  wheel  may  be  adjusted  to  feed  the  roll  past  the  cut- 
ting wheel  at  any  predetermined  rate  of  speed.  The  further 
down  the  driving  wheel  is  adjusted,  the  faster  will  the  roll 
be  fed  past  the  cutting  wheel.  This  machine  will  grind 
approximately  60  square  inches  surface  measurement  per 
minute.  Each  roughing  cut  will  reduce  the  diameter  from 
0.006  to  0.010  inch  and  each  finishing  cut  from  0.001  to  0.002 
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Fig:.  3. 


Close  View  of  Grinding  Wheels,   Work-rest,   and  Diamond 
Holder  on  Reeves  Koll  Grinder 


inch.    The  above  cuts  and  speeds  vary  on  different  materials 
and  finishes. 

The  driving  wheel  is  provided  with  a  permanent  dresser,  as 
indicated  at  the  top  of  the  wheel-slide.  The  dresser  is  pivot- 
ed at  the  top  and  is  fed  inward  by  the  small  knurled  head- 
screw  shown  in  the  front  of  the  dresser  casting,  while  it  is 
moved  up  and  down  by  means  of  the  handwheel  shown  on 
the  side  of  the  dresser,  immediately  above  the  feeding  wheel. 
Both  this  dresser  and  the  one  used  for  the  cutting  wheel  are 
of  very  rigid  construction  and  so  located  that  they  do  not 
interfere  in  any  way  with  the  work  being  done  on  the  ma- 
chine. Both  grinding  wheels  are  also  properly  covered  and 
guarded  by  hoods. 

The  base  of  the  machine  on  which  are  mounted  the  three 
principal  parts — the  grinding  wheel  head,  the  driving  wheel 
head,  and  the  work-rest— contains  a  pan  with  a  strainer;  the 
lower  part  of  the  base  forms  a  reservoir  for  the  water  used 
while  grinding.  The  pump  is  driven  from  the  countershaft 
by  a  separate  pulley,  as  indicated  in  Fig.  2.  The  pump  used 
is  not  of  the  regular  geared  construction,  but  of  the  propeller 
type,  which  is  not  affected  by  grit.  An  opening  is  provided 
at  the  bottom  of  the  base  for  cleaning  out  the  reservoir  when 
required.  At  the  right-hand  side  of  the  pan,  as  shown  in 
Fig.  1,  a  handwheel  is  provided  which  actuates  the  work-rest 
longitudinally,  so  that  the  latter  may,be  placed  exactly  below 
the  center  of  the  roll  to  be  ground.  The  machine  occupies  a 
floor  space  of  4^  by  6%  feet,  and  weighs  approximately 
4600  pounds. 


tion  with  the  vertical  feed  of  the  spindle,  gives  a  maximum 
distance  of  18  inches  from  the  spindle  to  the  table,  while  the 
distance  from  the  center  of  the  spindle  to  the  column  is  10 
inches. 

A  special  feature  of  the  No.  3  Knight  milling  and  drilling 
machine  is  the  arrangement  of  the  vertical  feed.  In  addi- 
tion to  the  longitudinal  feed  and  cross-feed  provided  on 
previous  machines  of  this  company's  manufacture,  a  vertical 
feed  movement  of  6  inches  is  provided  for  the  spindle  of 
the  new  machine.  This  feature  is  of  especial  importance 
where  it  is  desired  to  use  the  machine  for  boring  and  drill- 
ing holes  to  a  specified  depth.  The  table  is  liberally  propor- 
tioned to  support  heavy  loads  without  danger  of  springing. 
Its  working  surface  is  8%  by  33  inches  in  size,  and  three 
%-inch  T-slots  are  cut  in  the  face  of  the  table.  These  T- 
slots  are  of  sufficient  depth  so  that  there  is  no  danger  of 
breaking  out  the  metal  around  the  clamping  bolts  which  are 
employed  for  holding  down  the  work.  The  table  may  be 
tilted  to  any  angle  up  to  70  degrees,  and  a  graduated  dial 
provides  for  obtaining  accurate  angular  settings.  Provision 
is  also  made  for  pivoting  the  table  about  the  column.  This 
combination  of  movements  is  the  means  of  saving  a  lot  of 
time  and   labor. 

A  piece  of  work  may  be  clamped  on  the  table,  and  all  of 
the  surfaces  parallel  to  the  table  may  be  milled  and  the 
holes  drilled  or  bored;  then,  without  moving  the  work,  the 
table  may  be  tilted  in  either  direction  to  provide  for  per- 
forming boring,  milling,  and  drilling  operations  at  any  de- 
sired angle  with  the  surfaces  of  the  work  that  have  been 
finished.  Furthermore,  if  it  is  required  to  take  two  or  more 
cuts  or  to  drill  or  bore  more  than  one  hole  at  points  farther 
apart  than  the  working  surface  of  the  tabldr  by  simply  pivot- 
ing the  table  about  the  column,  such  operations  may  be 
readily  accomplished.  The  table  has  a  longitudinal  feed 
movement  up  to  24  inches,  and  a  cross-feed  up  to  101/-.'  inches. 
Eight  changes  of  spindle  speed  are  available,  ranging  from 
25  to  300  revolutions  per  minute,  and  eight  spindle  feed 
changes  are  provided  covering  a  range  from  0.008  to  0.060 
inch  per  revolution  of  the  spindle.  There  are  also  eight 
changes  on  both  table  feeds,  which   cover  the  same  range. 


KNIGHT  MILLING  AND  DRILLING 
MACHINE 

Several  new  features  have  been  incorporated  in  the  design 
of  a  No.  3  milling  and  drilling  machine  which  has  recently 
been  developed  by  the  W.  B.  Knight  Machinery  Co.,  St.  Louis, 
Mo.  The  No.  3  machine  is  intended  for  heavier  duty  than 
that  for  which  the  preceding  sizes  are  adapted,  and  for  that 
reason  all  parts  have  been  more  liberally  proportioned.  The 
spindle  is  made  of  60-point  carbon  steel,  and  the  forging  is 
ground  to  size  after  being  machined.  A  solid  bronze  bush- 
ing 11  inches  in  length  supports  the  spindle.  This  bushing 
is  tapered  so  that  it  may  be  adjusted  longitudinally  to  take 
up  wear,  the  adjustment  being  accomplished  by  simply 
loosening  one  nut  and  tightening  another.  The  thrust  load 
is  taken  by  washers  made  of  bronze  and  hardened  steel, 
which  are  oil  grooved  and  ground  to  accurate  finish.  Ad- 
justment is  provided  for  the  spindle  head  which,  in  connec- 
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KELLER  UNIVERSAL  CUT- 
TER AND  TOOL  GRINDER 

Tins  machine  »;is  developed   by  the 
Keller  Mechanical  I  Co.,  Brook 

i>  ii.  n  ,*  .  tor  uae  In  grinding  round 
aoied  cutters  and  tracers  thai  are  en 
ploj ed  on  the  Kell  e  r  automat lo  die 
ng  machine,  it  baa  many  conve- 
nient Features,  bul  one  of  the  most  lm- 
portanl  of  these  is  the  ability  to  Bute 
cutters  righl  oul  to  the  end.  In  add! 
tlon  to  its  application  on  special  die- 
slnklng  tools,  tins  machine  performs 
the  following  grinding  operations  upon 
any  type  of  round-nosed  cutters:  Grind- 
ing on  a  tapered  surface;  grinding  the 
hemispherical  end  or"  round  nose  of  a 
cutter;  grinding  flutes,  including  those 
on  the  tapered  portion  of  a  cutter  and 
on  the  round-nosed  portion;  and  grind- 
ing a  clearance  on  both  the  tapered  por- 
tion and  on  the  end  or  round-nosed 
portion. 

It  will  be  noted  that  two  grinding 
wheels  are  used  on  the  machine,  both 
of  which  are  mounted  upon  the  arma- 
ture shaft  of  a  portable  type  of  motor. 
The  motor  base  slides  horizontally  in  a 
dovetailed  slide  in  the  saddle  and  is  fed 
horizontally  by  means  of  a  lever  at 
the  right-hand  end  of  the  machine.  There  are  adjustable 
stops  located  at  the  rear,  which  control  the  length  of  the 
ground  portion  of  the  work.  The  saddle  is  fitted  to  the 
standard  by  means  of  a  dovetailed  slide  and  it  is  adjustable 
in  a  crosswise  direction  to  accommodate  different  diameters 
of  cutters  and  tracers,  or  whatever  tools  are  to  be  ground. 
This  adjustment  is  effected  by  means  of  the  upper  ball  crank 
handle  at  the  front  of  the  machine,  which  operates  the  cross 
adjusting  screw. 

The  standard  swivels  from  an  upright  cylindrical  post 
around  which  the  bracket  opposite  and  above  it  also  swivels. 
This  standard  can  be  set  to  grind  tapers  up  to  45  degrees. 
A  gage  which  determines  the  setting  of  the  standard  to  suit 
the  taper  of  the  piece  being  ground,  is  not  graduated;  but 
the  settings  corresponding  to  tapers  of  0,  7  degrees,'  10  de- 
grees, 15  degrees,  and  45  degrees,  are  indicated  on  this  gage. 
If  there  is  a  demand  for  it,  a  special  gage  could  be  supplied 


Fig.    1.     Cutter  and  Tool 
Keller   Mechanical 


to  Indicate  any  desired  setting.  The 
rertlcal  cylindrical  post  to  which  refer- 
ence has  been  made,  is  adjustable  ver- 
tlcally  by  means  of  the  ball-crank  lo- 
cated just  below  the  pan  of  the  machine. 
The  work-holding  bracket,  in  which 
the  position  of  the  spindle  bearing  can 
be  adjusted  by  means  of  a  dovetailed 
slide,  can  be  swung  through  any  angle 
up  to  90  degrees.  The  location  of  the 
end  of  the  round-nosed  cutter  in  rela- 
tion to  the  center  line  of  the  cylindrical 
post,  (this  adjustment  is  made  possible 
by  the  dovetailed  slide  on  the  bearing 
casting  and  swiveling  bracket)  deter- 
mines the  radius  of  the  nose  on  the  cut- 
ter. When  grinding  the  taper  of  a 
tracer  or  cutter,  the  tool  is  revolved  by 
means  of  a  small  motor  located  just 
below  the  pan  at  the  left-hand  side  of 
the  operator.  The  drive  is  transmitted 
by  means  of  a  belt. 

When  this  machine  is  used  for  fluting 
cutters,  an  indexing  device  that  is  pro- 
vided on  the  fluting  attachment  is  found 
very  convenient.  This  device  is  made 
with  notches  milled  on  the  outside  cir- 
cumference of  a  disk,  the  number  of 
notches  and  their  spacing  depending 
upon  the  number  and  spacing  of  the 
flutes  in  the  cutter.  A  locking  bar  se- 
curely locks  the  indexing  device  when  performing  fluting 
operations.  The  feed  movement,  as  in  all  grinding  opera- 
tions, is  accomplished  by  hand.  In  this  particular  case,  the 
operator  takes  hold  of  the  fluting  attachment  with  both 
hands.  While  this  machine  was  originally  designed  for  the 
purpose  of  grinding  round-nosed  cutters  and  tracers  that  are 
used  for  die-sinking,  it  is  also  adapted  for  the  grinding  of 
other  types  of  cutters,  reamers,  counterbores,  spot-facing 
tools,  and  the  tapered  and  fluted  portion  of  taps.  Other  uses 
will  readily  suggest  themselves  to  the  experienced  mechanic. 


Grinder  built  by  the 
Engraving    Co. 


"ABITZ"  REVERSIBLE  COUNTERSHAFT 

The  "Abitz"  reversible  countershaft,  which  is  a  recent 
product  of  the  Rockford  Metal  Specialty  Co.,  720  S.  Main  St., 
Rockford,  111.,  consists  of  a  cast-iron  pulley  that  is  loosely 
mounted    on    the    shaft.     This   pulley   contains    an    internal 


Fig.   2. 


Close  View  of  Mechanism  of  the  Keller  Cutter  and  Tool 
Grinder 


Fig.    3. 


Close   View   of  Work-holding  Bracket   on   Machine   shown   in 
Figs.    1   and  2 


June,  1919 


MACHINERY 


987 


Fig.    1.      "Abitz"   Reversible   Countershaft  made   by  the   Rockford   Metal 
Specialty   Co. 

helical  gear,  and  houses  an  idler  drum,  which  is  loosely 
mounted  on  the  hub  of  the  pulley  and  rotates  in  the  same 
direction  through  the  agency  of  a  gear  and  a  pinion  fixed 
to  an  idler  stud,  forming  a  planetary  rotation  about  a  fixed 
gear  on  the  shaft.  A  clutch  at  the  right,  which  is  fixed  to 
the  shaft,  engages  the  pulley;  and  a  stationary  clutch  on 
the  left,  which  is  loosely  mounted  on  the  shaft,  engages  the 
idler  drum  and  acts  as  a  brake.  Two  spools,  fixed  to  one 
shifter  arm,  are  provided  to  expand  the  clutches.  It  can  be 
seen  by  referring  to  Fig.  2,  that  if  the  shifter  arm  is  thrown 
to  the  left,  the  right-hand  clutch  is  expanded,  thus  engaging 
the  pulley  and  driving  the  shaft  in  the  same  direction,  the 
whole  mechanism  revolving  as  one  unit.  If  the  shifter  is 
thrown  to  the  right,  expanding  the  left-hand  clutch,  the  idler 
drum  will  be  held  stationary,  thus  forcing  the  pinion  to 
drive  the  gear  fixed  to  the  shaft,  in  the  opposite,  or  reverse, 
direction.     Hence,  we  have  a  forward,  neutral,  and  reverse. 


Fie.    2. 


Sectional   View   of    "Abitz"   Reversible   Countershaft   showing 
Details  of  the   Mechanism 


with  a  belt  running  in  one  direction,  the  gears  only  perform- 
ing their  function  when  the  countershaft  is  in  reverse,  and 
when  the  shaft  is  at  rest  these  gears  merely  run  freely  in 
their  planetary  path  without  having  any  influence  upon  the 
operation  of  the  countershaft. 


NELSON  UNIVERSAL  ANGLE  FIXTURE 

The  Nelson  Tool  &  Machine  Co.,  253  Norfolk  St.,  Newark, 
N.  J.,  is  offering  to  the  trade  a  universal  angle  fixture  which 
has  a  number  of  interesting  features.  The  working  surface 
of  the  angle-plate  is  6  by  9  inches  in  size,  and  it  has  three 
T-slots  and  a  finished  face  along  one  edge  in  which  there  is 
a  T-slot.  The  latter  feature  is  especially  useful  in  handling 
many  classes  of  work.  A  bolt  that  forms  the  horizontal  axis 
about  which  the  surface  plate  swivels  is  hardened  and 
ground,  and  it  is  located  off  center  on  the  base,  thus  clearing 
the  base  clamping  bolt  and  contributing  to  the  compactness 
of  the  fixture.  This  design  brings  the  working  surface  of 
the  angle  fixture,  when  located  in  a  horizontal  position,  ex- 
ceptionally close  to  the  base;   and  it  also  adds  to  the  effect 


uf  liberally  proportioned  parts  in  providing  an  exceptionally 

rigid  fixture.  The  degree  of  rigidity  that  Is  attained  is 
demonstrated  by  the  fact  that  the  three  T-slots  are  milled 
at  the  same  time  by  a  gang  of  cutters,  while  the  surface- 
plate  is  clamped  In  position  on  its  own  base.  The  working 
surfaces  are  finished  by  grinding  and  they  are  located  ex- 
actly at  right  angles.  Attention  is  called  to  the  absence  of 
overhang  In  any  position  of  the  surface  plate.  The  swivel 
base  is  graduated  throughout  860  degrees,  and  the  swivel  of 
the  tilting  table  is  equipped  with  beveled  collars  having 
graduations  to  90  degrees. 

An  important  feature  of  this  tool  is  the  auxiliary  clamp- 
ing bolt,  by  means  of  which  the  table  may  be  secured  in 
position     without 


disturbing  the 
most  accurate  set- 
ting. This  is  ac- 
complished by  a 
hand  -  operated 
clamping  screw 
which  fits  in  a 
curved  T-slot, 
binding  the  plate 
in  the  adjusted 
position  and  hold- 
ing it  securely 
against  movement 
while  the  clamp- 
ing bolt  is  tight- 
ened by  means 
of  a  wrench  that 
is  supplied  with 
the  fixture.  This 
fixture  may  be 
purchased  with 
either  a  plain  or  a 
graduated  swivel 
base.  Adjustments  may  be  easily  and  rapidly  made.  Adjust- 
ment of  the  table  is  accomplished  by  means  of  a  small  pinion 
which  does  not  move  with  the  table  when  making  the  adjust- 
ment. Dirt  cannot  become  lodged  between  the  clamping  sur- 
faces of  this  fixture;  and  in  the  swivel  base  type,  two  bolts 
prevent  the  swivel  from  lifting  away  from  the  base.  An  ad- 
justing wrench  is  supplied  with  each  fixture,  and  a  hardened 
and  ground  sine  bar  attachment  may  be  obtained  as  an  extra 
equipment  for  the  tool.  This  tool  is  made  in  three  standard 
sizes:  6  by  9,  10  by  12,  and  14  by  18  inches,  so  that  a  size 
may  be  selected  to  meet  the  requirements  of  work  covering 
quite  a  wide  range. 


Universal   Angle   Fixture   made   by   the   Nelson 
Tool   &   Machine   Co. 


NILSON  TURNBUCKLE 

In  the  accompanying  illustration,  there  is  shown  a  turn- 
buckle  that  is  made  by  an  improved  method  developed  by  the 
Nilson  Die  &  Tool  Co.,  319-331  W.  Ohio  St.,  Chicago.  111.  An 
interesting  feature  of  this  turnbuckle  is  that  it  is  made 
from  a  stamping,  through  the  use  of  an  improved  method 
which  not  only  requires  an  exceptionally  small  amount  of 
stock,  but  also  saves  the  cost  of  labor  which  would  be  re- 
quired  for  drilling  the  holes  preparatory   to  tapping   them. 


Improved  Type  of  Turnbuckle  made  by  the  Nilson  Die  &  Tool  Co. 

According  to  the  method  by  which  this  turnbuckle  is  made, 
the  ends  are  rolled  up  to  form  two  cylindrical  openings  in 
which  the  threads  may  be  tapped.  Both  the  cost  of  labor 
and  of  material  are  reduced  by  this  method  of  manufacture. 
The  same  principle  can  be  applied  in  the  production  of  vari- 
ous styles  and  sizes  of  turnbuckles,  and  similar  products. 
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Outsiilo   of    Food-box   which   is   mounted   at   the 
Kight-lmnd    Side   of   the   Knee 


CINCINNATI  HIGH-POWER  MILLING 
MACHINE 


Fig.  3.     Inside  of  Food-box  showing  how  Selective  Feed  Change-gears  are 
arranged 

of  a  miller  of  exceptionally  rugged  construction,  and  one 
which  is  unusually  convenient  to  operate  for  a  machine  of 
this  rating. 


In  working  out  the  design  of  this  machine,  all  members 
hare  been  proportioned  with  especial  reference  to  the  stresses 
which  then  will  be  called  upon  to  bear  when  the  machine  is 
using  wide-spaced  cutters  with  stream  lubrication.  Provi- 
sion is  made  for  utilizing  an  automatically  controlled  inter- 
mittent feed  movement,  with  rapid  power  traverse  of  the 
table  between  feed  movements,  which  is  the  means  of  greatly 
reducing  the  idle  time  between  successive  cuts.  Various 
combinations  of  feed  and  traverse  movements  may  be  utilized 
to  meet  the  requirements  of  different  jobs,  both  the  feed  and 
rapid  traverse  movements  of  the  table  being  automatically 
controlled  by  dogs.  Attention  is  called  to  the  over-arm  con- 
struction which  represents  a  noteworthy  departure  from  es- 
tablished practice  in  milling  machine  design. 

At  the  time  when  high-speed  steel  was  first  produced,  many 
of  the  cutting  tools  made  from  this  material  failed  to  ac- 
complish results  that  fulfilled  claims  made  by  the  steel 
maker.  This  was  often  due  to  the  fact  that  such  tools  were 
used  on  machines  with  sufficient  power  to  drive  carbon  steel 
tools  to  the  limit  of  their  cutting  capacity,  but  which  failed 
to  deliver  the  additional  amount  of  power  required  to  obtain 
a  similar  result  from  high-speed  steel  tools.  As  high-speed 
steel  came  into  general  use,  machine  tool  builders  found  it 
necessary  to  redesign  their  product  to  furnish  additional 
strength,  rigidity,  and  driving  power,  to  provide  for  operat- 
ing these  improved  cutting  tools  at  the  limit  of  their  capac- 
ity. 

A  somewhat  similar — although  less  marked — trend  has 
been  observed  in  milling  machine  design  during  recent  years, 
the  provision  of  greater  strength  and  power  being  made 
necessary  by  the  development  of  the  so-called  wide-spaced 
cutters  which  are  adapted  for 
exceptionally  heavy  work, 
and  the  application  of  stream 
lubrication,  which  also  in- 
creases the  productive  capac- 
ity of  milling  cutters.  When 
starting  to  design  the  No. 
5  plain  high-power  miller 
which  has  recently  been 
placed  on  the  market  by  the 
Cincinnati  Milling  Machine 
Co.,  Cincinnati,  Ohio,  data 
setting  forth  the  results  of 
these  two  developments  in 
milling  practice  were  care- 
fully considered,  in  order 
that  every  important  element 
of  this  new  milling  machine 
might  be  made  entirely  ade- 
quate for  handling  the  most 
severe  classes  of  production 
work.  It  is  claimed  that  this 
careful  consideration  of  mod- 
ern operating  conditions  has 
resulted    in    the    development 


Fig.    1.      No. 


5   High-power   Plain 
by  the   Cincinnati 


Structural  Features  of  Deslg-n 

Reference  to  the  illustration  of  this  new  Cincinnati  mill- 
ing machine  presented  in  Fig.  1,  will  show  that  in  some 
respects  the  designers  have  made  noteworthy  departures 
from  established  practice.  The  over-arm  is  made  of  rectangu- 
lar form,  with  V-bearings  by  which  it  is  supported  on  the 
column.  This  over-arm  supports  the  arbor  bearings  and  as- 
sures their  perfect  alignment  at  all  times.  A  rack  and  pinion 
operated  by  a  pilot  wheel  make  lengthwise  adjustment  of 
the  over-arm  an  easy  matter.  Square  gibbed  bearings  with 
narrow  guides  are  provided  for  the  knee  bearing  on  the 
column,  and  for  the  saddle  bearing  on  the  knee.  They  are 
provided  with  lengthwise  adjustable  tapered  gibs,  and  the 
construction  has  been  worked  out  in  a  way  which  provides 
for  permanence  of  alignment. 

A  brake  is  provided  on  the  starting  lever,  which  auto- 
matically comes  into  action  when  the  clutch  has  been  dis- 
engaged, thus  bringing  the  spindle  to  a  quick  stop.  There 
is  a  spindle  reversing  mechanism  on  the  machine  which  pro- 
vides for  running  it  either  right-hand  or  left-hand,  by  simply 
shifting  a  lever.  The  standard  Cincinnati  flanged  end  has 
been  provided  at  the  front  extremity  of  the  spindle,  thus 
making  provision  for  interchanging  face  milling  cutters  be- 
tween this  machine  and  other  sizes  of  Cincinnati  millers. 
Changes  of  speed  are  accomplished  by  a  mechanism  which 
is  very  simple  to  operate.  To  change  from  a  given  speed  to 
any  other  speed,  it  is  merely  necessary  to  set  the  levers  to 
figures  indicating  the  desired  speed. 

/  rrangement  of  the  Feed 
Mechanism 

Figs.  2  and  3  show  the  out- 
side and  inside  of  the  feed- 
box  which  is  mounted  at  the 
right-hand  side  of  the  knee, 
at  the  front.  Feed  changes 
are  obtained  by  means  "of  a 
single  lever  best  shown  in 
Fig.  2.  This  lever  is  within 
easy  reach  of  the  operating 
position  at  the  front  of  the 
machine,  and  it  may  be 
moved  up  and  down,  from 
side  to  side,  or  diagonally. 
This  freedom  of  movement 
enables  any  required  rate  of 
feed  to  be  obtained  directly 
and  by  a  single  movement  of 
the  lever.  In  addition  to  the 
individual  feed  engaging  and 
reversing  levers  at  the  front 
of  the  knee,  there  is  also  a 
similar  set  of  levers  at  the 
rear  of  the  knee  for  operat- 


Milling   Machine   recently   developed 
Milling  Machine   Co. 


June,  1919 


MACHINERY 


989 


Fig.   4.      Outside   of   Spindle   Speed   Change   Box 

ing  the  longitudinal,  cross,  and  vertical  feeds  from  behind 
the  table,  this  feature  being  especially  convenient  when  per- 
forming end-milling,  face-milling,  boring,  and  similar  op- 
erations. 

Intermittent  Feed  and  Power  Rapid  Traverse 

This  machine  may  be  furnished  either  with  or  without  an 
intermittent  feed  mechanism.  Control  of  the  feed  and  power 
rapid  traverse  is  accomplished  by  means  of  a  table  hand- 
feed  lever;  and  the  table  may  be  automatically  stopped  at 
any  point  in  its  travel  by  using  dogs  in  the  usual  way.  Ap- 
plication of  this  intermittent  feed  mechanism  does  not  in 
any  way  complicate  the  machine,  as  the  intermittent  feed 
with  automatic  reverse  and  power  rapid  traverse  is  brought 
into  use  by  simply  adding  the  necessary  dogs.  If  these  dogs 
are  removed,  the  operation  of  the  feed  is  exactly  the  same 
as  that  of  a  milling  machine  of  standard  design.  Various 
combinations  of  intermittent  feed  and  rapid  traverse  may  be 
employed  to  reduce  the  idle  time  while  the  table  is  moving 
across  the  spaces  that  must  be  traversed  in  order  to  bring 
successive  pieces  of  work  into  the  operating  position.  For 
instance,  a  string  of  pieces  of  work  may  be  set  up  on  the 
table  and  dogs  may  be  arranged  to  feed  each  of  these  pieces 
under  the  cutters  at  the  proper  rate,  and  then  employ  rapid 
power  traverse  to  move  the  table  along  until  the  next  piece 
of  work  comes  almost  into  engagement  with  the  cutters,  at 
which  time  the  feed  movement  is  again  automatically  en- 
gaged. This  is  only  one  example  of  the  numerous  ways  in 
which  this  intermittent  feed  mechanism  can  be  used. 

A  single  lever  with  five  operating  positions  starts,  stops, 
and  reverses  both  the  power  feed  and  the  power  rapid  trav- 
erse. The  traverse  movement  is  at  the  rate  of  100  inches 
per  minute.  Sixteen  changes  of  feed  are  available,  which 
are  in  geometrical  progression  from  %  inch  to  30  inches  per 


Fig.    5.      Inside   of   Spindle   Speed  Change  Box 

minute;  but  feeds  from  %  inch  to  15  inches,  or  1%  inch  to 
45  inches  per  minute,  can  be  obtained,  if  desired,  by  sub- 
stituting change-gears  which  are  furnished  on  special  order. 
Since  the  feed-change  lever  is  at  the  front  of  the  machine, 
one  movement  of  this  lever  always  enables  the  operator  to 
engage  the  standard  maximum  feed  of  30  inches  per  minute, 
and  this  provides  a  convenient  quick  traverse  for  the  com- 
paratively short  cross  and  vertical  movements  that  are  avail- 
able on  this  machine. 

Provision  Made  for  Lubricating-  Bearings  and  for  Cooling 
Cutters  and  Work 

A  patented  automatic  oiling  system  is  provided  for  the 
spindle  bearings,  driving  gears,  and  other  rotating  parts  in 
the  column.  In  addition,  there  is  a  centralized  lubricating 
system  that  consists  of  six  oiling  stations  for  the  other 
mechanisms  of  the  machine.  An  eleven-gallon  centrifugal 
pump  connected  with  a  large  reservoir  in  the  machine  base 
provides  for  delivering  a  copious  flow  of  coolant  to  the  work, 
which  effectually  overcomes  troubles  which  are  likely  to  be 
experienced  through  excessive  heating. 

Application  of  Individual  Motor  Drive 

It  will  be  apparent  from  Fig.  1  that  the  machine  shown 
in  this  illustration  is  equipped  with  a  constant-speed  pulley 
for  belt  drive.  Where  individual  motor  drive  is  to  be  em- 
ployed, the  driving  motor  is  most  conveniently  mounted  on 
an  extension  of  the  base,  at  the  rear  of  the  machine,  and 
direct  connected  by  gearing.  With  this  arrangement,  any 
make  of  motor  may  be  employed,  and  the  motor  speed  may 
be  anywhere  from  750  to  1500  revolutions  per  minute.  The 
gears  are  contained  in  a  completely  enclosed  oil-tight  casing, 
which  provides  for  their  automatic  lubrication,  and  they  are 
hardened  and  run  on  ball  bearings. 


Fig.   6.     Positions  of  Table  Feed  Lever   at  Front  of  Saddle 


Fig. 


Inside   of   Saddle   showing   Arrangement   of    Mechanism 
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Fig.   8.     Amassment   of   Feed   Gearing  in  the  Knoe 

The  principal  dimensions  of  this  machine  are  as  follows: 
Size  of  working  surface  of  table,  79  by  21  inches;  capacity 
of  dividing  head,  for  work  14  inches  in  diameter  by  56% 
inches  long;  range  of  feed  movements,  50  inches  longitu- 
dinal by  21  inches  vertical  by  14  inches  cross;  size  of  driv- 
ing pulley,  16  inches  in  diameter  by  6  inches  face  width; 
diameter  of  spindle  in  front  bearing,  4  1/16  inches;  taper 
of  socket  in  the  spindle,  No.  14  B.  &  S.;  diameter  of  hole 
through  spindle  11/4  inch;  range  covered  by  sixteen 
available  spindle  speeds,  16  to  443  revolutions  per  minute 
in  either  direction;  range  covered  by  sixteen  available  rates 
of  feed,  3/4  inch  to  30  inches  per  minute  (by  using  change- 
gears,  two  additional  feed  ranges  from  3/8  inch  to  15  inches 
or  from  1 1/8  inch  to  45  inches  per  minute,  are  available) ; 
capacity  of  centrifugal  coolant  pump,  11  gallons  per  minute; 
dimensions  of  vise  jaws,  10  inches  wide  by  2  inches  deep, 
with  a  maximum  opening  of  10  inches;  floor  space  occupied 
by  machine,  104  by  149  inches;  and  net  weight  of  belt-driven 
machine,  approximately  11,000  pounds. 


STOW  PORTABLE  ELECTRIC  DRILL 

A  small  portable  motor-driven  drill  that  has  a  capacity 
for  drilling  holes  up  to  1/4  inch  diameter  in  metal  and  5/16 
inch  diameter  in  wood  has  been  developed  by  the  Stow  Mfg. 
Co.,  Binghamton,  N.  Y.  An  illustration  of  this  drill,  which 
is  known  as  the  S-I-U  type,  is  presented  in  connection 
with  this  description.  It  is  equipped  with  ball  bearings  and 
is  operated  by  a  motor  at  either  110  or  220  volts.  The  ap- 
proximate speed  of  the  loaded  spindle  is  1000  revolutions 
per  minute,  and  the  motor  develops  a  maximum  of  1/8  horse- 
power.    The  weight  of  the  drill  is  only  six  pounds,  which 


allows   it    to  be   readily   handled,  this  being  an    Important 
factor  in  the  use  of  all  tools  of  thli  kind.    The  principal 

dimensions  Of  thlfl   tOOl   are  as   follows:    Length   overall    with 

chuck,  ii   Inches;   diameter  of  motor  frame.  8  Inches;  and 
offset  of  drill  spindle  from  edge  of  Frame,  L5/18  Inch 


HJORTH   SUBMERGED   DRILLING 
ATTACHMENT 

Th|B  lljorth  Lathi'  &  TOO]  CO.,  27  School  St.,  Boston.  M.i .,■., 
has  produced  a  drilling  attach nl,  tor  use  on  upright  drill- 
ing machines,  whore  the  drilling  is  done  with  the  drill  en 
t i rely  submerged  Id  Oil.  The  drill  remains  stationary  and 
the  work  revolves  during  the  operation.  An  Illustration  of 
this  attachment  is  shown  in  connection  with  the  following 
description.  A  tank,  which  is  shown  in  phantom  form,  is 
attached  to  the  drilling  machine  table  socket.  There  are 
two  centering  holders,  one  of  which  is  attached  to  the  base 
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Attachment  made  by  Hjorth  Lathe  &  Tool  Co.   for  drilling  Work 
submerged  in  a  Bath  of  Coolant 

of  the  machine  and  the  other  to  the  bottom  of  the  tank.  A 
cylindrical  rod  is  supported  by  the  lower  holder,  on  which 
a  bearing  on  the  upper  holder  slides  vertically,  thus  keeping 
the  tank  in  alignment  as  it  is  raised  or  lowered.  The  drill 
is  carried  in  a  holder  which  is  secured  to  the  bottom  of  the 
tank.  This  drill-holder  is  adaptable  for  any  drill  from  % 
up  to  1%  inch  in  diameter,  and  ordinary  lengths  of  drills 
up  to  %  inch  in  diameter  can  be  lowered  into  the  holder, 
in  order  to  shorten  the  distance  from  the  point  of  the  drill 
to  its  support. 

The  drill  is  self-centering  in  the  socket  drill-holder.  The 
stock  under  operation  is  held  in  a  chuck,  attached  to  the 
drill  spindle,  and  the  chuck  is  so  constructed  that  if  the 
length  of  the  stock  requires  the  adoption  of  such  a  practice, 
the  stock  may  be  removed  from  the  chuck  and  redrilled  from 
the  opposite  end,  after  it  has  first  been  drilled  to  the  full 
capacity  of  the  spindle  movement,  thus  allowing  the  stock 
to  be  drilled  to  twice  the  length  of  the  spindle  movement. 
It  is  claimed  that  this  attachment  prevents  the  heating  of 
the  work  under  operation,  eliminates  wear  on  the  cutting 
edges  of  the  drill,  keeps  the  drill  constantly  lubricated,  keeps 
chips  and  shavings  from  sticking  to  the  drill  and  from  clog- 
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ging  it,  by  a  circulation  of  a  compound  in  the  tank,  and  that 
the  revolving  of  the  stock  under  operation  keeps  it  per- 
fectly centered,  thus  making  the  drilling  absolutely  true. 
A  movable  shelf  for  tools,  wrenches,  and  drills  is  provided, 
which  may  be  attached  to  the  tank  on  the  drilling  machine 
table  socket,  or  to  another  tank  placed  on  the  floor  \>> 
the  machine,  into  which  the  oil  is  emptied  from  the  upper 
tank  when  it  is  desired  to  remove  a  drill  from  the  drill- 
holder. 


HERCULES  POWER  PRESS  BROACH 

The  Hercules  Machinery  Co.,  Union  Trust  Bldg.,  Detroit, 
Mich.,  has  recently  placed  on  the  market  a  machine  which 
is  adapted  for  pressing,  and  draw-  and  push-broaching  op- 
erations. The  working  elements  of  the  machine  consist  of 
a  ram  to  which  motion  is  transmitted  by  means  of  gearing 
that  is  controlled  by  one  lever  through  a  system  of  friction 
clutches.  By  means  of  this  lever,  three  different  speeds  of 
the  ram  are  obtained.  In  order  to  insure  perfect  alignment, 
the  ram  is  keyseated  for  its  entire  length.  The  machine  is 
adaptable  for  a  large  variety  of  operations  requiring  pres- 
sure, such  as  forc- 
ing arbors,  bush- 
ings, shafts  or  pins 
in  or  out  of  holes, 
seats  into  valves, 
linings  into  pumps, 
straightening, 
bending,  forming, 
sizing  holes  with 
hardened  plugs, 
testing  castings, 
etc.  It  is  also 
adapted  for  the 
rapid  quantity 
production  of  all 
broached  parts. 
A  knee  is  care- 
fully fitted  to 
machined  ways 
on  the  front  of 
the  column,  which 
has  a  shear  pin 
support,  thus 
making  overload- 
ing impossible 
and  avoiding  the 
breakage  of  parts. 
The  knee  can  be 
removed  and  re- 
placed with  other 
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fixtures  that  may  be  required  for  different  draw-  or  push- 
broaching,  or  other  operations.  The  principal  dimensions 
are  as  follows:  Greatest  distance  from  top  of  table  to  end 
of  ram,  34  inches;  largest  diameter  hole  through  table,  4:>/> 
inches;  speed  of  ram  on  fast  down  and  quick  return  move- 
ment, 50  feet  per  minute;  slow  or  power  down  travel,  7  feet 
per  minute;  will  press  to  center  of  24  inches  diameter;  net 
weight,  about  1750  pounds. 


IMPROVEMENT  IN  TAFT-PEIRCE 
TOOLMAKER'S  KNEE 

The  T-P  toolmaker's  adjustable  knee  was  formerly  pro- 
vided with  a  measuring  plug  at  the  center  of  rotation  of  the 
knee  and  a  bushed  and  lapped  hole  in  the  table  of  the  knee, 
so  that  by  inserting  a  suitable  plug  in  the  hole,  accurate 
measurements  could  be  made  by  utilizing  the  two  plugs  as 
a  sine  bar.  The  Taft-Peirce  Mfg.  Co.,  Woonsocket,  R.  I., 
has  improved  this  tool  by  substituting  a  second  measur- 
ing plug  for  the  hole  in  the  table,  the  distance  between  the 
two  measuring  plugs  being  exactly  5  inches.  This  arrange- 
ment not  only  greatly   facilitates  the  manipulation   of  this 
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tool  when  making  accurate  measurements,  but  it  also  sim- 
plifies the  calculation  of  the  angles. 

The  outer  measuring  plug,  instead  of  being  inserted  in  the 
edge  of  the  table,  is  mounted  in  an  adjustable  plate  which 
is  held  in  position  by  two  dowel-pins  that  are  inserted  when 
the  knee  is  finally  finished.  In  case  it  is  ever  necessary  to 
repair  the  knee,  this  plate  can  be  readjusted  and  re-doweled 
so  as  to  restore  its  original  accuracy.  The  base  of  the  knee 
is  finished  on  two  right-angle  faces,  which  permits  it  to  be 
set  at  any  angle  from  0  to  90  degrees  and  yet  make  the 
measurement  of  an  angle  of  45  degrees  or  less,  which  gives 
the  highest  degree  of  accuracy  in  observation.  In  the  ac- 
companying illustration  the  knee  is  shown  in  use.  It  is 
being  set  to  the  complement  of  the  required  angle  after 
which  it  will  be  turned  on  the  other  face  of  the  base  and 
measurements  made  to  the  plug  which  is  shown  in  the  ver- 
tical position  in  the  jig.  The  location  of  one  of  the  measur- 
ing plugs  in  the  knee  at  the  center  of  rotation  eliminates  a 
great  deal  of  measuring  as  it  does  not  change  its  position 
when  setting  the  table.  Both  measuring  plugs  are  protected 
from  damage  by  massive  parts  of  the  knee  which  extend 
beyond  them. 


MEYERS  ECCENTRIC  BORING  CHUCK 

A  No.  0  eccentric  boring  chuck  that  has  been  developed 
by  the  W.  F.  Meyers  Co.,  Bedford,  Ind.,  is  here  illustrated 
and  described.  This  chuck  is  especially  adapted  for  tool, 
jig,  and  fixture  work  where  the  boring  of  different  sized 
holes  with  one  tool  is  necessary.  All  the  wearing  parts  are 
hardened,    tempered,    and    ground.      A    feed-screw    which    is 
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graduated  Id  thousandths  or  an  inch,  is  used  to  sot  the  bor- 
Ing  tool  in  the  oorreol  position.  The  ohucli  hae  an  ejecting 
collar  thai  facilitates  Ita  remoyeJ  from  the  Tertlcal  attach 
menl  of  a  milling  machine,  n  also  baa  a  locking  washer 
thai  ellmlnatea  all  loal  motion  and  compenaatea  tor  weal 
Thia  chuck  ma3  be  furnished  with  No.  7,  9,  or  10  Brown  & 
Bharpe  taper  shanks.  Morae  taper  Bhanka,  or  with  oollei 
shanks  for  bench  lathea,  etc.  Some  of  the  dimensions  are 
as  follows:  Diameter  of  body,  i;!.  Inch;  length  of  body,  2>/s 
Inohes;  and  offset,  %  inch. 


OLIVER  PROFILING  MACHINE 

The  profiling  machine  Illustrated  in  Fig.  l  is  a  recent  pro- 
duct of  the  Oliver  Instrument  Co.,  Adrian,  Mich.,  and  in 
Fig.  -  there  are  shown  some  typical  examples  of  work  done 
by  this  machine.  In  order  to  give  an  idea  of  the  rate  of 
production  which  may  be  attained  on  this  new  profiler, 
mention   is  made  of  the  fact  that  the  largest  of  the  three 

parts  shown  in  Fig.  2 
was  cut  from  cold- 
rolled  steel  3/32  inch 
thick,  in  four  min- 
utes. It  will  be  seen 
from  Fig.  1  that  this 
machine  is  built  on 
the  lines  of  a  punch 
press,  with  a  deep 
throat  and  a  very 
short  stroke.  The 
punch  used  is  round 
in  section  and  has  a 
heel  on  the  back 
which  does  not  rise 
out  of  the  die  when 
the  machine  is  in  op- 
eration. There  is  an 
eccentric  bearing  in 
the  head,  by  means  of 
which  the  punch  can 
be  raised  3/8  inch, 
and  when  in  this  posi- 
tion the  work  will 
pass  under  the  punch 
and  can  be  set  in  posi- 
tion to  have  a  h  o  1  e 
worked  out. 

In  the  manufacture 
of  typewriters,  adding 
machines,  cash  reg- 
isters, airplanes,  and 
similar  products 
which  require  parts 
that  are  made  from 
sheet  metal,  it  is  sometimes  necessary  to  produce  from  ten 
to  several  hundred  parts  of  a  given  shape  without 
the  use  of  dies.  This  machine  provides  a  most  economical 
method  of  producing  these  parts.  A  templet  is  first  made 
to  the  exact  shape  of  the  part  desired,  and  this  templet  is 
doweled  to  a  piece  of  sheet  metal  of  the  thickness  desired 
and  the  excess  metal  cut  away  by  the  punch.  The  stroke 
is  so  proportioned  that  the  punch  clears  only  the  stock  and 
cuts  into  the  metal  until  the  templet  rubs  against  the  body 
of  the  punch.  The  work  is  guided  by  hand,  keeping  the 
templet  against  the  punch  until  the  entire  outline  has  been 
cut  out.  If  the  work  has  openings,  as  at  A  and  B,  Fig.  2, 
a  hole  is  drilled  which  will  admit  the  punch.  An  eccentric 
bearing  on  the  head  of  the  machine  permits  the  punch  to 
be  raised  clear  of  the  die  a  sufficient  distance  to  insert  the 
work,  and  the  punch  is  lowered  through  the  hole.  The  ma- 
chine is  then  started  and  the  hole  worked  out  the  same  as 
though  it  were  an  extension  surface.  It  is  impossible  to 
over-run  the  finished  outline,  and  the  work  comes  from  the 
machine  practically  finished.    It  is  only  necessary  to  remove, 


Fig-.   1.   Profiling  Machine   developed  by  the 
Oliver   Instrument   Co. 


Fig.   2.     Examples  of  Work  done  on  the   Oliver  Profiling  Machine 
shown  in  Fig.   1 

by  filing,  the  smallscallops  left  by  the  punch.  The  machine 
is  motor  driven  and  has  an  interlocking  switch  and  brake 
arranged  in  such  a  way  that  the  machine  runs  only  as  long 
as  the  foot  is  on  the  pedal.  The  speed  is  250  strokes  per 
minute.  The  stroke  is  1/4  inch  and  the  machine  will  work 
any  stock  up  to  5/32  inch  thick  in  steel.  The  total  weight 
of  the  machine  is  601  pounds. 


THOMPSON  UNIVERSAL  CUTTER 
GRINDING  ATTACHMENT 

The  universal  cutter  grinding  attachment  here  illustrated 
is  a  recent  addition  to  the  line  of  attachments  offered  by 
the  Thompson  Grinder  Co.,  Springfield,  Ohio,  for  use  on 
their  10-  by  36-inch  universal  grinding  machine.  This  at- 
tachment adds  greatly  to  the  types  and  sizes  of  cutters 
that  may  be  ground  upon  the  machine.  It  is  universally 
adjustable  and  also  has  the  distinctive  feature  of  holding 
a  taper  as  well  as  a  cylindrical  arbor.  A  circular  base  is 
keyed  to  the  T-slot  in  the  grinder  table,  and  on  top  of  it 
rests  the  bracket  which  rotates  on  the  base,  this  bracket 
being  furnished  with  graduations  that  coincide  with  those 
on  the  base.  The  upper  portion  of  the  bracket  is  finished 
off  radially,  with  a  central  stud  on  which  the  vise  swivels. 
There  are  graduations  on  the  bracket  that  match  with 
those  on  the  vise,  and  it  is  possible  to  swivel  the  vise 
through  180  degrees. 

The  cutter-arbor  is  held  in  a  V-groove  in  the  vise  and  is 
drawn   into   place    by    an    adjustable   block.     This    block    is 


Fig.   1.     Universal  Cutter   Grinding  Attachment  made   hy  the 
Thompson   Grinder   Co. 
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Fig.    2. 


Opposite    Side    of   Thompson    Universal    Cutter    Grinding 
Attachment 


adjustable  for  a  large  variety  of  arbor  sizes  up  to  2% 
inches  in  diameter,  and  clamping  is  accomplished  by  two 
knurled  set-screws  which  back  up  the  steel  block.  As  there 
are  two  set-screws,  the  adjustment  is  variable  and  allows 
a  taper  arbor  to  be  as  readily  held  as  a  cylindrical  arbor. 
The  only  additional  feature  is  an  adjustable  stop-pin  held 
on  a  slotted  bracket,  which  slides  in  and  out  on  a  rod  that 
projects  outward  from  the  vise.  This  stop-pin  limits  the 
movement  of  the  cutter-arbor  so  that  longitudinal  move- 
ment is  very  accurately  controlled,  which  is  a  most  im- 
portant  thing  in   the   grinding  of   large   expensive   cutters. 


LANDIS  THREADING  DIE-HEAD 

The  Landis  Machine  Co.,  Inc.,  Waynesboro,  Pa.,  has  placed 
on  the  market  a  new  style  of  automatic  screw  cutting  die- 
head  which  is  different  in  design  from  other  heads  of  this 
type,  in  that  the  chasers  are  supported  on  the  face  of  the 
head.  This  permits  of  easy  access  to  the  chasers  when  it  is 
necessary  to  remove  them  for  grinding  and  changing  from 
one  diameter  to  another.  The  tool  is  made  of  steel  and  its 
sturdy  construction  insures  satisfactory  service.  It  is  opened 
automatically  by  retarding  the  forward  motion  of  the  car- 
riage, and  is  closed  by  hand.  Locking  is  accomplished  by 
the  operating  handle  which  contains  a  latch  having  a  tongue 
milled  on  the  lower  end,  this  tongue  being  milled  off  center 
to  permit  of  taking  roughing  and  finishing  cuts.  To  adjust 
the  head  for  either  roughing  or  finishing  cuts  merely  re- 
quires a  half  turn  of  the  latch. 

This  die-head  is  graduated  for  threading  all  sizes  of  bolts 
and  pipe,  both  right  and  left  hand,  which  come  within  its 


range.  It  is  adjusted  to  size  by  means  of  an  adjusting  screw 
that  engages  the  head  body.  Since  the  operating,  adjusting, 
and  closing  rings  remain  in  a  fixed  position  when  the  head 
is  closed,  the  rotating  of  the  head  body  within  these  rings 
gives  the  various  diameters  that  come  within  the  range  of 
the  head.  To  set  the  head  for  left-hand  threading,  the  screw 
which  locks  the  latch-pin  is  removed  and  the  latch-pi: 
rotated  to  the  left-hand  graduation.  The  locking  screw  is 
then  replaced  and  left-hand  holders  are  attached.  This  die 
head  is  applicable  to  practically  all  makes  of  screw  machines 
and  turret  lathes  which  have  sufficient  space  to  swing  die- 
heads  of  these  diameters,  and  it  will  handle  thread  cutting 
operations  on  a  wide  range  of  work. 


BRIDGEPORT  COMBINATION  GRINDING 
MACHINES 

Several  types  of  combination  grinding  machines  that  are 
especially  adapted  for  use  in  shops  where  a  limited  amount 
of  work  of  a  particular  kind  is  done,  have  been  produced  by 
the  Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridgeport, 
Conn.  These  machines  are  really  two  machines  in  one  and 
require  little  more  space  than  would  be  necessary  for  one 
machine.  The  floor  type  of  machine  known  as  the  No.  2 
A.C.Z.E.  is  shown  in  the  accompanying  illustration.  The  base 
is  of  a  heavy  cabinet  construction  and  has  a  bracket  that 


Threading  Die-head  made  by  the   Landis   Machine   Co. 


No.   2  A.  C.  Z.  E.    Grinder  produced   by   the   Bridgeport    Safety   Emery 
Wheel  Co.,   Inc. 

is  cast  integral  with  it.  This  bracket  is  on  the  left-hand  side 
of  the  machine,  and  its  top  is  planed  to  hold  a  gibbed  dove- 
tailed table  which  is  fed  up  to  the  grinding  wheel  by  a  hand- 
wheel  and  screw.  There  is  a  bed  on  the  top  of  this  table 
which  is  pivoted  at  the  center  so  that  it  can  be  tilted  in 
order  to  grind  slightly  concave,  or  it  may  be  set  square  for 
grinding  flat  work.  It  is  secured  in  the  desired  position  by 
means  of  clamping  screws  at  each  corner  of  the  bed.  On 
top  of  this  bed  there  is  a  carriage  that  slides  over  a  dove- 
tailed track,  which  is  moved  back  and  forth  in  front  of  the 
grinding  wheel  by  means  of  a  handwheel  that  engages  a 
pinion  with  the  teeth  of  a  rack  on  the  under  side  of  the 
carriage.  There  are  two  T-slots  on  the  top  of  the  carriage 
which  permit  the  work  to  be  clamped  to  it,  or  a  magnetic 
chuck  or  a  number  of  fixtures  can  be  supplied  for  this  pur- 
pose. 

This  machine  may  be  furnished  with  a  revolving  knife- 
bar  for  grinding  machine  knives,  as  shown  at  the  left,  or 
for  plain  surface  grinding.  One  thick  wheel  is  shown  at 
the  right-hand  end  of  the  machine,  but  three  thin  wheels  will 
be  furnished  if  so  desired.  The  type  of  machine  known  as 
the  No.  6  A.  C.  E.  Z.,  while  practically  the  same  as  the  ma- 
chine described,  is  modified  for  wet  grinding  at  the  right- 
hand  end.  A  twist  drill  attachment  may  also  be  applied  at 
the   right-hand   end   of   the   machine    instead    of  the   wheel 
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shown  in  the  accompanylni  u  itlon.  These  machi 
m,i\  be  driven  bj  either  alternating  or  dlreot  currenl  or  by 
belt,  v  I'-w  of  the  principal  dimension!  are  ai  lollowi: 
ii  from  Boor  to  oenter  of  Bplndle,  40  Inches;  distance 
between  wheels,  86  Inchei  Blse  of  carriage,  -i'j  niches  long 
by  f»  inches  wide, 


TAYLOR  &  FENN   VERTICAL   MILLING 
MACHINE 

The  Taylor  &   Fenn  Co.,  Hartford,  Conn.,  is  now  building 

a  vertical  spindle  milling  machine  which  is  adapted  for  op- 
eration ai  extremely  high  cutter-spindle  speeds.  This  ma- 
chlne  is  suitable  for  the  performance  of  various  light  ver- 
tical milling  operations,  and  it  may  also  be  used  as  a  light 
profiling  machine.  The  base  is  a  one-piece  casting  of  heavy 
section,  in  which  ribs  are  provided  to  afford  adequate  sup- 
port for  all  stresses  and  strains  to  which  the  base  of  the 
machine  is  likely  to  be  subjected.  This  vertical  miller  is  a 
self-contained  machine,  being  driven  by  a  single  pulley  two 
inches  in  width.     Power  is  taken  from  the  main  lineshaft 


it  will  he  apparent  from  Pig.  ii  that  a  gear-box  has  been 
mounted  at  the  rightband  side  of  the  machine,  and  by 
means  of  the  gears  in  this  box,  provision  has  been  made 
lor  obtaining  various  spindle  speeds  and  table  feeds.  Ad- 
justable! stops  are  provided  for  the  crosB-feed,  and  also  for 
the  longitudinal  power  and  band  feed.  The  stops  for  reg- 
ulating the  longitudinal  feed  are  so  designed  that  when  the 
hand  feed  is  used  it  is  impossible  for  the  power  feed  to  be 
engaged.  In  working  out  the  design  of  this  machine,  espe- 
cial care  has  been  taken  to  provide  convenient  means  for 
the  lubrication  of  all  bearings.  A  central  reservoir  system 
is  provided  in  the  table  of  the  machine,  from  which  oil  Is 
fed  through  copper  tubes  to  important  bearings  and  slides. 
The  coolant  pump  is  a  self-contained  unit  and  the  tank  to 
which  It  is  attached  is  located  inside  of  the  column  of  the 
machine.  The  whole  unit  can  be  quickly  removed,  and  at- 
tention is  called  to  the  fact  that  facilities  are  provided  for 
rapidly  filling  the  tank  and  for  drawing  off  fluid  which  Is 
no  longer  fit  for  use.  A  belt  runs  from  the  main  driving 
shaft  directly  to  the  pump  pulley;  this  belt  is  endless  and 
it  can  be  quickly  removed  when  necessary.    Eleven  ball  bear- 
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Fig.    1. 


Left-hand    Side   of    Taylor    &   Fenn 
Vertical   Milling   Machine 


Fig.   2. 


Right-hand   Side   of  Taylor  &  Fenn 
Vertical   Milling   Machine 


Fig.    3.      Front    of    Taylor    &    Fenn 
Vertical   Milling   Machine 


by  a  belt  running  over  tight  and  loose  pulleys  at  the  left- 
hand  side  of  the  base  and  transmitted  to  the  driving  pulley 
at  the  back  of  the  machine.  The  tight  and  loose  pulleys 
are  protected  by  guards,  and  attention  is  called  to  the  pro- 
vision that  has  been  made  for  shifting  the  belt.  This  shift- 
ing device  is  entirely  enclosed  within  the  guard,  and  slides 
on  two  shafts  which  keep  the  shifter  in  a  vertical  position. 
The  main  driving  shaft  extends  right  through  the  machine 
and  is  connected  with  the  spindle  driving  pulley  by  bevel 
gears  in  which  the  teeth  are  cut  in  a  way  that  assures  quiet 
operation.  The  spindle  driving  pulley  at  the  back  of  the 
machine  is  of  large  diameter,  and  this  pulley  is  also  care- 
fully guarded.  An  endless  belt  extends  from  the  spindle 
driving  pulley  over  two  idlers,  and  thence  to  a  pulley  at 
the  top  of  the  spindle.  By  removing  the  cover  at  the  back 
of  the  spindle  driving  pulley  guard,  this  belt  may  be  taken 
off,  or  replaced,  without  difficulty.  Provision  is  made  for 
adjusting  the  idler  pulleys  to  take  up  stretch  in  the  belt. 
Where  motor  drive  is  required,  a  special  bracket  is  provided 
for  attachment  to  the  base  of  the  machine.  A  pulley  is 
mounted  on  the  motor  armature  spindle,  and  from  this  pulley 
a  belt  runs  directly  to  the  spindle  driving  pulley. 


ings  are  used  in  the  construction  of  this  milling  machine; 
and  owing  to  their  anti-friction  properties,  very  little  power 
is  required  to  run  the  machine  at  high  spindle  speeds.  The 
spindle  has  a  long  bearing  of  large  diameter,  and  it  is 
counterbalanced  by  a  spring,  working  directly  in  connection 
with  the  rack  for  moving  the  spindle  up  and  down.  This 
spring  may  be  so  adjusted  as  to  provide  for  the  quick  return 
of  the  spindle.  A  positive  stop  is  provided  on  the  quadrant 
for  feeding  the  cutter  down  to  a  specified  depth.  Double 
row  thrust  ball  bearings  are  used  on  the  table  screw,  and 
ball  thrust  bearings  are  employed  on  the  elevating  screw. 
The  principal  dimensions  of  this  machine  are  as  follows: 
Longitudinal  movement,  11  inches;  cross  movement,  6  inches; 
vertical  movement  of  knee,  10*4  inches;  vertical  movement 
of  spindle,  2  inches;  maximum  distance  from  end  of  spindle 
to  top  of  table,  10*4  inches;  distance  from  center  of  spindle 
to  face  of  column,  9  inches;  size  of  working  surface  of  table, 
6  by  18  inches;  size  of  T-slots, 'to  accommodate  %-inch  clamp- 
ing bolts;  number  of  available  power  feeds,  33;  range  of 
available  power  feeds,  from  0.0019  to  0.013  inch  per  revolu- 
tion of  the  spindle;  number  of  available  spindle  speeds,  38; 
range  of  available  spindle  speeds,  from  500  to  3100  revolu- 
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tions  per  minute;  taper  of  socket  in  spin- 
dle, No.  7  B.  &S.;  size  of  hole  through 
spindle,  13/32  inch;  diameter  of  spindle 
pulley,  4  1/4  inches;  width  of  driving 
belt,  13/4  inch;  recommended  speed  of 
main  driving  shaft,  290  revolutions  per 
minute;  diameter  of  tight  and  loose  pul- 
leys, 10  inches;  width  of  driving  belt,  2 
inches;  diameter  of  large  driving  pulley 
for  spindle,  20  inches;  floor  space  occu- 
pied by  machine,  41  by  41  inches;  and 
net  weight,  approximately  1200  pounds. 
Equipment  furnished  with  this  machine 
includes  a  lubricant  pump,  tank,  piping 
and  connections;  a  spindle  driving  belt; 
six  change-gears  for  providing  spindle 
speeds  of  500,  850,  1400,  and  2200  revolu- 
tions per  minute;  four  change-gears  for 
providing  table  feeds  of  0.0027,  0.0039, 
0.0053,  and  0.0076  inch  per  revolution  of 
the  spindle;  and  the  necessary  wrenches 
for  making  all  adjustments. 


Universal   Casting   Grinder  built  by  the   Manhattan   Machine   4   Tool  Works 


MANHATTAN  UNIVERSAL  CASTING 
GRINDER 

In  developing  a  new  casting  grinder  which  the  Manhattan 
Machine  &  Tool  Works,  42-50  Market  Ave.,  N.  W.,  Grand 
Rapids,  Mich.,  have  recently  placed  on  the  market,  the  de- 
signers have  provided  a  degree  of  flexibility  which  adapts 
this  machine  for  handling  a  wide  range  of  work.  The  uni- 
versal movement  of  the  grinding  wheel  affords  plenty  of  lee- 
way when  working  in  close  quarters,  this  movement  being 
obtained  by  a  universal  coupling  and  sleeve  which  give 
freedom  of  movement  without  loss  of  power.  A  long  handle 
affords  ample  leverage  for  the  operator,  so  that  a  light  touch 
or  a  heavy  pressure  can  be  applied  to  the  grinding  wheel, 
according  to  requirements  of  the  different  classes  of  work 
to  be  ground.  It  is  also  stated  that  the  machine  is  especially 
designed  to  adapt  it  for  use  by  unskilled  labor.  Wick  oilers 
and  drip-cups  provide  for  the  proper  lubrication  of  the 
bearings. 

The  machine  is  usually  equipped  with  a  12-inch  grinding 
wheel  which  runs  at  1600  revolutions  per  minute,  but  smaller 
wheels  may  be  employed,  if  so  desired.  Equipment  furnished 
with  the  grinder  includes  a  countershaft,  a  counterweight, 
and  two  pulleys  for  the  counterweight  cable.     The  longitu- 


dinal travel  is  12  inches,  the  length  of  the  swing  shaft  7 
feet  8  inches,  and  the  shipping  weight  of  the  machine,  570 
pounds. 


Heavy-duty  Planer  developed  by  the  Streine  Tool  &  Mfg.   Co. 


"STAMCO"  HEAVY-DUTY  PLANER 
The  Streine  Tool  &  Mfg.  Co.,  New  Bremen,  Ohio,  has 
developed  several  sizes  of  the  type  of  planer  that  is  shown  in 
the  accompanying  illustration.  These  machines  have  been 
designed  along  conservative  lines  and  are  equipped  with 
roller  and  ball  thrust  bearings,  extra  wide  and  large  V- 
tracks,  large  driving  gears  and  pulleys,  and  large  bearing 
surfaces.  The  beds  are  of  box  type,  having  a  cover  plate 
extending  across  the  entire  top  except  where  openings  for 
gears  are  required.  The  V-tracks  are  large  and  far  apart, 
making  a  broad-gage  heavy-duty  bearing.  The  tables  are 
wide  and  well  ribbed  and  are  provided  with  ledges  to  protect 
the  V-tracks  from  dust  and  chips.  The  housings  are  deep 
and  are  of  box  construction.  They  are  firmly  pinned,  bolted, 
and  keyed  to  the  beds.  The  cross-rails  are  deep  and  have 
a  large  bearing  surface  for  the  saddles.  The  rail  screws, 
rail  rods,  and  rail  elevating  screws  are  fitted  with  ball  thrust 
bearings,  and  micrometer  collars  are  provided  for  the  rail 
screws.  The  rail  heads  are  large  and  are  fitted  throughout 
with  tapered  gibs.  The  slide  screws  also 
have  micrometer  collars  and  ball  thrust 
bearings. 

Side-heads  may  be  furnished  with  the 
machine  and  they  are  of  the  long-feed 
heavy  type,  well  counterbalanced  and  of 
heavy  construction.  They  are  fitted  with 
automatic  feeds,  and  may  be  run  down 
below  the  level  of  the  table.  The  gearing 
is  large  and  slow-running.  The  gears  are 
all  made  of  semi-steel,  except  the  main 
drive  pinion  which  is  made  of  a  steel 
forging.  The  power  elevating  device  is 
centrally  located  on  the  top  brace.  It  is 
operated  by  a  clutch  and  is  so  designed 
that  it  will  disengage  when  coming  in 
contact  with  an  obstruction.  The  belt 
shifting  mechanism  can  be  operated  from 
both  sides  of  the  bed,  and  the  table  is 
provided  with  dogs'  on  both  sides.  The 
belt  shifters  are  adjustable  and  quick- 
acting,  and  a  safety  locking  pin  is  pro- 
vided for  each  shifter.  A  lubricating  sys- 
tem has  been  provided  for  all  working 
parts.  Additional  units,  such  as  extra 
rail    heads,    side-heads,    special    belt    and 
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motor  drives,  etc.,  may  be  furnished  with  the  machine   if  so 

desired.    These  planers  arc  built  In  the  following  sizes:  86 

by  86    indies;    42    by    86    Inohes;     [i    by   42    inches;    48  by   42 
Inches;  and   is  by  48  inches. 


"MILFORD"  POWER  HACKSAW  MACHINE 

The  Henry  Q.  Thompson  &  Son  Co.,  Chapel  and  Mill  Sts., 
New  Haven,  Conn.,  bas  recently  added  to  its  line  of  power 
hacksaws  a  high-speed  machine  which  is  described  and  il- 
lustrated herewith.  The  machine  has  an  adjustable  device 
that  .mips  the  saw  (lose  to  and  on  both  sides  of  the  work 
so  that  the  work  will  be  cut  off  straight.  It  is  claimed  that 
the  machine  will  cut  mild  steel  at  the  rate  of  1%  square 
inch  per  minute.  The  guides  in  which  the  saw  frame  slides 
are  arranged  so  that  a  rocking  motion  is  imparted  to  the 
saw  which  permits  only  two  or  three  teeth  to  cut  at  the 
same  time  and  all  the  pressure  is  concentrated  on  these  few 
teeth.  A  simple  mechanical  device  is  provided  for  lifting 
the  saw  off  the  work  on  the  return  stroke.  The  pressure  is 
applied  to  the  saw  blade  by  means  of  a  spring  which  is  so 
arranged  that  the  pressure  remains  constant  from  the  time 
that  the  saw  begins  to  cut  until  it  is  nearly  through  the 
work.    An  eccentric  bolt  is  provided  for  fixing  the  saw  blade 
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No.    12    "Milford"   Power  Hacksaw   Machine   built  by  the   Henry   G. 
Thompson  &  Son  Co. 

to  the  frame,  and  by  giving  this  bolt  a  half  turn  the  correct 
tension  is  imparted  to  the  blade.  A  lubricant  pump  is  also 
provided.  This  machine  may  be  furnished  with  pulleys  to 
be  belt  driven  or  with  a  motor  for  connection  with  either 
direct-  or  alternating-current  circuits.  A  self-starter  is  sup- 
plied with  direct-current  motors,  which  is  electrically  con- 
nected to  a  mechanically  controlled  knife  switch.  This  self- 
starter  operates  to  protect  the  motor  at  all  times  from  any 
abnormal  starting,  and  in  connection  with  the  trip  on  the 
saw  machine  it  automatically  shuts  down  the  motor  when 
the  cut  has  been  completed. 


"STERLING"  FOOT-POWER  LATHE 

An  11-inch  cone-head,  back-geared,  screw-cutting,  foot- 
power  lathe  has  been  lately  produced  by  the  Shepard  Lathe 
Co.,  Canal  and  Jackson  Sts.,  Cincinnati,  Ohio.  An  illustra- 
tion of  this  machine  is  shown  in  connection  with  this  de- 
scription. The  headstock  contains  a  heavy  hollow  spindle 
which  is  made  of  high-carbon  spindle  steel,  and  the  front 
bearing  is  tapered  to  permit  adjustment  for  wear.  The  cone 
pulley  has  three  steps  and  is  suitable  for  a  l^-inch  belt. 
There  is  a  planetary  system  of  speed  reduction  inside  the 
cone  pulley  instead  of  the  usual  back-gears.  This  device 
permits  the  spindle  to  be  thrown  into  direct  or  back-geared 
drive  by  shifting  a  clutch  without  stopping  the  rotation  of 
the  spindle.  The  carriage  has  a  long  bearing  surface  on  the 
bed  and  a  wide  bridge,  which  insures  that  the  carriage  will 


"Sterling"   Foot-power  Lathe  built  by  the  Shepard  Lathe  Co. 

not  tip.  A  compound  or  plain  rest  is  furnished  at  the  option 
of  the  purchaser,  either  of  which  has  a  large  bearing  sur- 
face. The  rests  are  gibbed  throughout  and  are  graduated. 
The  tailstock  is  of  the  offset  type  with  a  set-over  for  turning 
tapers.  The  tailstock  spindle  is  graduated  in  sixteenths  of 
an  inch  to  allow  for  drilling  to  a  certain  depth.  A  power 
longitudinal  feed  is  furnished  as  part  of  the  standard  equip- 
ment, and  a  graduated  power  cross-feed  is  furnished  if  de- 
sired. A  chasing  dial  is  arranged  in  connection  with  the 
apron  handwheel  for  use  in  chasing  threads.  The  foot- 
treadle  enables  the  operator  to  drive  the  lathe  from  any 
point  along  the  bed  length.  Some  of  the  dimensions  are  as 
follows:  Actual  swing  over  bed,  ll1^  inches;  distance  be- 
tween centers  on  a  4-foot  bed,  24  inches,  and  on  a  5-foot  bed, 
36  inches;  net  weight,  500  pounds;  capacity  for  cutting 
threads  from  3  to  40  per  inch. 


"LOGAN" AIR-OPERATED  COLLETS 

In  the  April  number  of  Machinery  a  description  was  pub- 
lished of  the  "Logan"  air-operated  chucks,  which  are  made 
in  two-,  three-,  and  four-jaw  types,  by  the  Logansport  Ma- 
chine Co.,  of  Logansport,  Ind.,  and  sold  by  the  Frank  G. 
Payson  Co.,  of  9  S.  Clinton  St.,  Chicago,  111.  In  the  accom- 
panying illustration  there  is  shown  an  air-operated  com- 
pensating collet  chuck  which  is  another  recent  product  of 
this  firm,  and  which  is  sold  by  the  same  agent.  These  col- 
lets are  operated  by  a  double-acting  air  cylinder.  The  chuck 
housing  or  body  is  made  of  hardened  steel  and  ground  to 
size,  and  the  tapered  seat  for  the  collet  jaws  is  made  a  part 
of  the  housing,  which  affords  a  one-piece  construction.    The 


Fig.  l. 


"Logan"   Air-operated  Compensating  Collet  Chuck  made  by  the 
Logansport    Machine    Co. 
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Fig.   2. 


"Logan"   Collet   Chuck   and   Double-acting  Air   Cylinder   applied 
to  a  Turret  Lathe 


Jaws  are  set  loosely  in  the  body,  and  are  held  in  position 
at  the  draw-rod  end  by  the  tapered  head  on  the  draw-rod 
connecting  screw.  Springs  expand  the  jaws  at  the  front 
end.  The  mounting  is  such  that  the  jaws  are  free  to  adapt 
themselves  to  different  diameters,  and  afford  an  equal  and 
positive  grip  over  the  entire  length  of  the  work.  A  travel 
of  %  inch  is  provided  for  the  jaws  when  operated  on  full 
stroke,  and  this  stroke  can  be  reduced  as  desired.  Drawing 
the  collet  back  into  the  long  gradual  taper  affords  a  powerful 
grip.  These  collet  chucks  are  regularly  made  in  two-  and 
three-jaw  types,  supplied  with  master  collet  jaws  to  which 
false  jaws  may  be  attached  for  holding  various  forms  of 
work.    They  are  made  in  1^-,  2^-,  4-,  and  6-inch  sizes. 


CYLINDER  BORING  ATTACHMENT  FOR 
SOUTH  BEND  LATHES 

The  South  Bend  Lathe  Works,  420  E.  Madison  St.,  South 
Bend,  Ind.,  have  recently  placed  on  the  market  an  attach- 
ment for  reboring  automobile  cylinders  which  is  applicable 
to  all  the  16-inch  and  larger  lathes  that  have  been  manu- 
factured by  this  company.  An  illustration  of  the  attach- 
ment accompanies  this  description.  The  device  consists  of 
a  cast-iron  angle  fixture  and  a  clamping  attachment  to  se- 
cure the  work  against  the  vertical  wall  of  this  angle  fixture, 
which  is  fitted  to  the  lathe  carriage  after  the  compound  rest 
has  been  removed,  and  is  located  in  position  by  means  of 
two  taper  pins,  after  which  it  is  bolted  securely  to  the  car- 
riage. A  bushing  and  a  plug  that  is  machined  to  fit  snugly 
into  the  bore  of  the  cylinder  are  used  to  locate  the  cylinder 
so  that  the  axis  of  the  bore  of  the  cylinder  will  be  concentric 
with  the  axis  of  the  lathe  center.  After  the  cylinder  has 
been  clamped  in  position,  the  bushing  and  plug  are  removed 
before  commencing  the  boring  operation.  A  boring-bar  and 
cutter  are  also  provided.  The  boring-bar  fits  into  the  tapered 
hole  of  the  lathe  spindle,  and  a  special  nut  is  placed  on  the 
spindle  nose  of  the  lathe  for  use  in  removing  the  bar.  The 
cutting  tool  will  bore  holes  from  3^  to  4  inches  in  diam- 


eter, and  it  may  be  adjusted  to  0.001  inch.  It  is  possible 
to  place  a  collar  on  the  end  of  the  boring-bar  to  hold  a  cutter 
that  will  bore  larger  holes.  If  this  fixture  is  only  used  oc- 
casionally, it  is  an  easy  matter  to  remove  it  from  the  lathe 
and  replace  the  compound  rest  in  order  to  do  regular  ma- 
chine work.  The  attachment  is  made  in  several  sizes,  the 
distance  from  the  center  of  the  lathe  spindle  to  the  top  of 
the  angle  fixture  base  being  4%,  5%,  6%,  and  1%  inches, 
respectively. 


BRANDT  INDEXING  FIXTURE 

An  indexing  fixture  that  forms  the  subject  of  the  follow- 
ing description  has  recently  been  developed  by  Brandt  & 
Carpenter,  189  Main  St.,  New  Britain,  Conn.,  who  have  as 
their  selling  agents,  Meigs  &  Miller,  Inc.,  26  Cortlandt  St., 
New  York  City  and  129  Mill  St.,  Rochester,  N.  Y.  While 
this  fixture  was  designed  primarily  for  use  on  a  hand  miller, 
it  may  also  be  used  on  other  milling  machines,  grinding 
machines,  drilling  machines,  shapers,  planers,  and  boring 
mills.  It  is  especially  adapted  for  the  quantity  production 
of  typewriter  and  automobile  parts,  cutters,  reamers,  etc. 
The  illustration  shows  work  being  held  in  a  horizontal  posi- 
tion at  right  angles  to  the  machine  spindle.     One  end  of  the 


Fixture  built  by  the  South  Bend  Lathe  Works  for  reboring  Automobile 
Cylinders 


Indexing   Fixture    and   Tailstock   made    by   Brandt    &    Carpenter 

work  is  held  on  the  center  on  the  headstock  of  the  indexing 
fixture  by  means  of  a  dog,  while  the  other  end  is  supported 
by  the  tailstock.  The  tailstock  is  made  interchangeable  with 
the  headstock,  so  that  when  several  sets  are  used  in  one 
shop,  it  is  unnecessary  to  maintain  matched  sets. 

There  are  other  methods  of  holding  work  on  the  fixture 
that  will  occur  to  the  experienced  mechanic.  A  drill  chuck 
or  a  three-jaw  chuck  may  be  mounted  on  the  threaded  nose 
of  the  fixture  to  be  used  in  place  of  the  dog  as  shown.  The 
fixture  may  also  be  mounted  on  the  machine  table  so  that 
the  work  will  be  held  parallel  to  the  machine  spindle,  or  by 
bolting  the  indexing  fixture  to  a  knee,  it  is  possible  to  hold 
work  in  a  vertical  position.  The  base  of  the  fixture  may  be 
fitted  to  angle-plates  and  angular  tables  that  are  also  made 
by  the  same  concern.  By  means  of  the  angle-plates  any 
single  or  combination  angular  setting  may  be  accomplished 
with  precision ;  and  the  tables  are  used  for  producing  tapered 
work.  The  manufacturers  claim  that  the  fixture  will  not 
pass  inspection  if  a  height  gage  shows  an  error  of  0.0005 
inch  when  a  test  bar  is  placed  between  the  centers  of  the 
headstock  and  the  tailstock. 

There  is  a  thrust  ball  bearing  placed  between  the  spindle 
flange  and  the  headstock  of  the  indexing  fixture  which  elim- 
inates all  spindle  end  play  and  permits  easy  indexing  from 
one  cut  to  the  next.  By  raising  the  lever  shown  on  the  top 
of  the  headstock,  a  plunger  is  disengaged  from  the  index- 
plate  and  the  plate  may  be  easily   turned  by  hand.     This 
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plunger  li  actuated  by  a  spring,  and  as 
ii  i  i  tapered,  11  \\  111  be  Cora  d  Into  the 
next  hole  when  the  plate  la  turned.  The 
index  plates  are  Interchangeable,  the  oh 
jeol  being  to  d  e  b  sp*  Lai  Index  plate 
bavlng  the  required  number  of  holes  tor 
each  quantity  Job.  These  plates  are  tur 
ulahed  la  alzea  having  up  to  twenty-ore 

boles,  Which  are  spaced  evenly  or  un- 
evenly as  desired.  Some  of  the  important 
dimensions  are  as  follows:  Bwlng  of 
centers,  7  inches;  distance  between  the 
centers  on  a  86  inch  slide.  24  inches; 
height  in  horizontal  position,  .r>::',  inches; 
m  vertical  position,  7%  inches;  and  the 
net  weight  of  this  indexing  fixture  in- 
cluding the   Deadstock   and   tailstock,  21 

pounds. 


HAWES  END  SURFACE  GRINDING 
MACHINE 

The  two-wheel  end  surface  grinding  machine  which  is 
shown  in, an  illustration  presented  in  connection  with  the 
following  description,  is  a  recent  product  of  C.  L.  Hawes, 
12  Adams  St.,  Ashtabula,  Ohio.  It  will  be  seen  that  this 
machine  is  equipped  with  two  cup-wheels  which  are  18  inches 
in  diameter  by  6  inches  face  width,  with  a  3-inch  face  on 
the  cup  side  of  the  wheel.  Each  of  the  wheels  is  carried  by 
an  independent  spindle  that  is  direct  connected  to  a  5  horse- 
power motor  which  runs  at  1200  revolutions  per  minute  and 
is  adapted  for  connection  to  a  60-cycle  alternating-current 
circuit.  Timken  roller  bearings  are  used  in  the  machine, 
with  special  provision  for  lubrication.  By  pressing  down 
a  pedal  with  one  foot,  the  operator  is  able  to  spread  the 
wheels  apart  so  that  the  work  to  be  ground  can  be  placed 
in  the  fixture  between  the  wheels;  and  when  the  operator 
releases  the  pedal,  the  wheels  come  together  automatically 
and  grind  the  work.  Provision  may  be  made  for  grinding 
pieces  from  3  to  12  inches  in  length,  the  machine  being 
equipped  with  stops  which  provide  for  obtaining  any  spec- 
ified length  of  work.  The  work-holding  fixture  is  mechanic- 
ally  oscillated   across   the   face   of  the   grinding   wheels  to 


End   Surface   Grinding   Machine   built  by   C.    L.    Hawes 

keep  them  true  and  to  have  the  end  of  the  work  ground 
square.  The  machine  is  arranged  so  that  either  wheel  can 
be  adjusted  independently  of  the  other,  to  any  desired  dis- 
tance from  the  center  position,  this  adjustment  effecting  a 
substantial  increase  in  the  range  of  work  which  can  be 
ground.  Handwheels  at  the  front  of  the  machine  are  only 
used  in  making  adjustments.  The  approximate  length  of 
the  machine  is  9  feet,  and  it  weighs  about  2750  pounds. 


Rugged  Vertical  Milling   Machine   built   by  the   Newton   Machine  Tool  Works,    Inc 


NEWTON  HEAVY-DUTY  VERTICAL 
MILLING  MACHINE 

A  type  of  heavy-duty  milling  machine  that  is  extensively 
used  by  large  locomotive  shops  and  shipbuilders  for  mill- 
ing large  irregular  pieces,  and  by  motor  car  manufacturers 
for  machining  large  dies,  has  lately  been  remodeled  by  the 
Newton  Machine  Tool  Works,  Inc.,  23rd  and  Vine  Sts., 
Philadelphia,  Pa.  An  illustration  of  the  machine  accom- 
panies this  description.  It  is  adapted  for  universal  milling 
requirements,  including  continuous  circular  feed  operations 
requiring  the  use  of  face  milling  cutters  or  circular  milling 
saws,  the  finishing  of  surfaces  requiring  the  use  of  cylin- 
drical cutters,  and  the  finishing  or  refinishing  of  holes 
requiring  the  use  of  boring  cutters.  It  has  an  extensive 
range  of  spindle  speeds,  circular,  longi- 
tudinal and  transverse  table  feeds,  and 
is  provided  with  vertical  spindle  saddle 
feeds.  These  movements  have  a  revers- 
ing fast  power  traverse  and  a  simple  con- 
trol. The  construction  of  the  machine 
insures  accuracy  of  alignment,  the  neces- 
sary rigidity  for  duplication  of  parts, 
and  the  elimination  of  disalignment  from 
operating  stresses. 

The  spindle  revolves  in  bronze  bush- 
ings in  the  spindle  saddle  and  ,is  fitted 
with  a  retaining  drift-key  which  is  con- 
trolled by  nuts  that  are  located  externally 
on  the  spindle  nose.  The  changes  of 
spindle  speeds  are  obtained  without  the 
removal  of  gears,  by  means  of  a  speed- 
box,  as  the  speed  change-gears  are 
mounted  on  sliding  sleeves  which  are 
controlled  by  levers  that  are  located  out- 
side the  covers.  The  spindle  saddle  is 
counterweighted,  and  it  has  a  side  ad- 
justment that  is  maintained  by  a  tapered 
shoe,  and  a  vertical  hand  adjustment  in 
addition  to  the  reversing  feed  and  the 
reversing  fast  power  traverse.  The  cir- 
cular table  is  of  substantial  construction 
and  has  a  full  bearing  on  the  saddle  to 
which  it  is  secured  by  corner  clamps. 
The  circular  rotation  of  the  ta.ble  is  con- 
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Casting  Grinder  built  by  the  Grand  Rapids  Grinding  Machine   Co 

trolled  by  an  annular  bearing  having  a  large  diameter  and 
a  substantial  depth.  The  table  is  provided  with  a  reversing 
feed,  a  reversing  fast  power  traverse,  and  a  hand  control 
for  the  circular,  longitudinal,  and  transverse  movements, 
and  each  movement  has  an  independent  clutching  mechanism. 
The  principal  dimensions  of  the  machine  are  as  follows: 
Diameter  of  table  across  the  working  surface,  60  inches; 
cross-feed  of  table,  65  inches;  in-and-out  feed  of  table,  50 
inches;  maximum  distance  from  table  to  under  side  of 
frame  and  vertical  spindle,  44*4  inches;  vertical  traverse 
of  spindle,  24  inches;  and  distance  from  center  of  spindle 
to  frame  of  machine,  50  inches. 


spindle.  To  the  outer  end  of  this  central 
shaft,  there  is  fitted  a  heavy  universal 
Joint  of  dustproof  construction,  which 
drives  a  shaft  that  carries  a  grinding 
Wheel.  From  this  description,  it  will  be 
apparent  that  the  wheel  is  furnished  with 
a  swivel  action  both  sidewise  and  up  and 
down,  and  it  is  also  free  to  move  in  and 
out,  thus  covering  a  considerable  area 
without  the  necessity  of  moving  the  cast- 
ing. 

This    machine    is    furnished    with    a 
grinding  wheel  12  inches  in  diameter  by 
IV-z  inch  face  width,  which  is  driven  by 
a  3-inch  double  belt.    All  revolving  parts 
are  completely  protected,  and  the  wheel 
shaft  is  enclosed  in  a  pipe  over  its  entire 
length.     To    obtain    maximum    efficiency, 
the  machine  should  be  fitted  with  a  hand- 
truck    type    of    casting   carrier,    provided 
with  swiveled  casters  of  large  diameter, 
thus  making  it  possible  to  move  the  cast- 
ings easily  and  present  them  to  the  grinding  wheel  in  the 
most    convenient    manner.      The    standard    equipment    fur- 
nished  with   this  grinder   includes  a   countershaft,   counter- 
weight for  the  wheel,  30  feet  of  %-inch  steel  tiller  rope  for 
the   counterweight,   swivel    sheave   pulleys,    clamps    for   the 
tiller  rope  and  a  grinding  wheel  guard. 


GRAND  RAPIDS  CASTING  GRINDER 

One  of  the  recent  products  of  the  Grand  Rapids  Grinding 
Machine  Co.,  29  Ottawa  Ave.,  N.  W.,  Grand  Rapids,  Mich.,  is 
a  machine  especially  designed  for  grinding  castings.  In 
building  this  grinder,  especial  attention  has  been  given  to 
the  fact  that  it  is  to  be  used  by  a  class  of  unskilled  labor 
that  is  likely  to  subject  tools  to  very 
heavy  usage.  For  that  reason,  all  parts 
have  been  liberally  proportioned  to 
withstand  severe  service.  In  general, 
this  machine  is  adapted  for  grinding  all 
classes  of  work  in  the  machine  shop  and 
foundry,  which  are  of  such  size  that 
they  cannot  be  conveniently  held  against 
the  wheel  of  a  grinding  stand.  Ex- 
perience has  shown  that  for  foundry  use 
in  grinding  gates,  sprues,  fins  and  sim- 
ilar irregularities  on  castings,  and  also 
for  what  might  be  called  "finish"  grind- 
ing preparatory  to  painting,  especially 
on  castings  where  a  surface  of  excep- 
tionally good  appearance  is  required, 
this  casting  grinder  will  be  found  very 
useful.  The  machine  is  also  adapted 
for  such  work  as  grinding  steel  billets. 

The  base  casting  is  carried  on  a  three- 
point  bearing  which  assures  a  solid 
foundation  when  mounted  on  a  rough 
uneven  floor.  A  ring-oiled  type  of  bear- 
ing carries  the  main  spindle,  and  a 
reservoir  supplies  this  bearing  with  oil 
thus  making  the  bearing  construction 
as  nearly  fool-proof  as  possible.  The 
main  spindle  is  made  of  a  hollow  steel 
sleeve  with  a  key  extending  from  the 
pulley  through  this  steel  sleeve  into  a 
long  feather  keyway,  in  an  internal 
shaft  that  slides   longitudinally   in   the 


"ZEUS"  ARC  WELDING  MACHINE 
In  working  out  the  design  of  the  "Zeus"  arc  welding  ma- 
chine that  has  recently  been  placed  on  the  market  by  the 
Gibb  Instrument  Co.,  1644  Woodward  Ave.,  Detroit,  Mich.,  a 
simple  type  of  transformer  has  been  applied  in  place  of  the 
motor-generator  set  that  is  quite  commonly  used  in  this 
class  of  welding  equipment.  It  is  stated  that  with  this  new 
welding  machine  the  consumption  of  current  is  exceptionally 
low.  Another  important  feature  claimed  for  this  apparatus 
is  its  adaptability  for  welding  cast  iron,  which  is  an  opera- 
tion that  has  given  trouble  to  some  users  of  arc  welding 
machines.     The  "Zeus"  welder   is  of  compact  construction, 


"Zeus"  Aro  Welding  Machine  recently  developed  by  the   Gibb    Instrument   Co. 
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making  it  annece  iarj  to  Bel  aside  a  considerable  amount 
of  door  epaoe  to  accommodate  the  apparatus?  also,  this 
limited  size  makes  it  iv. i aible  to  transport  the  welder  with- 
out serious  trouble.  The  machine  is  built  on  tho  unit  system 
SO  thai  .1  I  SO  ampere  e.pi  i  pmeiil  may  be  Installed;  and  should 
the  work  become  heavier,  a  duplicate  apparatus  may  be  con- 
nected in  parallel  with  the  original  machine.    Attention  is 

Called  to  the  provision  Which  has  been  made  for  regulation. 
It  is  not  necessary  to  change  connections  In  regulating  the 
arc.  A  wheel  connected  with  the  secondary  coil  and  extend- 
ing through  the  top  Of  the  ease,  raises  and  lowers  this 
coll  and  provides  for  the  regulation  of  the  current  that  is 
necessary  for  different  sizes  of  electrodes.  The  Inherent 
reactance  of  the  welder  automatically  stabilizes  the  arc  for 
different  are  lengths. 


KANE    &    ROACH    BENDING    AND 
STRAIGHTENING  MACHINES 

For  use  in  bending  rings  and  cylinders  of  small  diameter 
out  of  quite  heavy  material,  Kane  &  Roach,  Niagara  and 
Shonnard  Sts.,  Syracuse,  N.  Y.,  have  recently  developed  a 
special  bending  machine  which  is  illustrated  in  Fig.  1.  This 
machine  is  made  in  several  sizes  to  provide  for  handling 
wrork  varying  considerably  in  diameter  and  thickness.  The 
operation  to  be  performed  consists  of  bending  work  up  to  a 
complete  circle  from  end  to  end,  leaving  no  flat  or  straight 
spots.  To  provide  for  the  performance  of  such  accurate 
bending  operations,  and  to  maintain  a  true  circular  form 
for  the  work  all  of  the  way  to  the  ends,  the  material  "must 
always  be  bent  on  the  upper  or  inside  roll,  which  is  just 
the  size  of  the  inside  diameter  of  the  work,  less  the  spring, 
or  "give  back,"  of  the  material.  For  instance,  if  it  is  re- 
quired to  bend  work  with  an  inside  diameter  of  3  inches,  it 
would  be  done  on  a  roll  approximately  2%  inches  in  diam- 
eter. 

The  machine  is  so  constructed  that  the  stock  is  pinched 
between  the  upper  roll  and  both  of  the  lower  rolls  as  it 
passes  between  them.  Without  such  an  arrangement,  it 
would  not  be  possible  to  make  perfect  bends  from  end  to 
end  and  to  maintain  an  accurate  circular  cross-section.  The 
upper  roll  is  interchangeable,  so  that  rolls  of  various  diam- 
eters may  be  set  up  on  the  machine  to  conform  with  the 
inside  diameter  of  the  work.  A  little  thought  will  make  it 
apparent,  however,  that  the  range  of  work  that  can  be  han- 
dled with  any  one  machine  is  limited.  It  may  be  found  pos- 
sible to  handle  work  over  a  range  of  1  inch  in  inside  diam- 


eter on  a  given  ma 
chine,  and  on  very 
large  work,  a  varia- 
tion up  to  iy2  inch  in 
diameter  is  not  found 
to  constitute  an  in- 
surmountable difficul- 
ty. When  it  is  at- 
tempted to  exceed  the 
limits  of  variation 
which  have  been  men- 
tioned, it  is  still  pos- 
sible to  bend  work, 
but  the  machine  fails 
to  produce  a  true  cir- 
cular cross-section. 

Both  the  upper  and 
lower  rolls  are  sup- 
ported on  both  ends 
so  that  there  is  no 
chance  for  lost  mo- 
tion to  develop  or  for 
the  rolls  to  he  sprung 
out  of  alignment.  All 
three  of  the  rolls  are 
driven  by  power  so 
that  the  stock  is  pos- 


Fig.  2. 


No.  00  Straightening-  Machine  built 
by  Kane  &  Roach 


Fig.  1.     Machine  built  by  Kane  &  Roach  for  T/se  in  bending  Rings 
and   Cylinders 


itively  driven  through  the  rolls  on  the  machine  without  any 
tendency  for  it  to  slip.  Where  it  is  feasible,  the  rolls 
should  be  corrugated  and  hardened.  If  the  work  must 
be  perfectly  smooth  on  the  inside,  the  two  lower  rolls  that 
engage  the  outside  of  the  work  may  be  corrugated  to  pro- 
vide for  drawing  the  material  through  the  machine.  In 
cases  where  it  is  not  of  vital  importance  to  have  the  inside 
of  the  work  smooth,  but  where  the  outer  surface  must  be 
smooth,  then  the  upper  roll  that  engages  the  inside  of  the 
work  is  corrugated  and  hardened  to  provide  for  drawing  the 
material  through  the  machine,  and  the  two  lower  rolls 
are  left  smooth.  Hardening  the  rolls  is  for  the  obvious 
reason  of  giving  them  plenty  of  strength  and  durability. 
The  machine  is  so  constructed  that  it  is  possible  to  in- 
stantly release  the  upper  roll,  so  that  it  may  be  raised; 
also,  the  bearing  for  this  roll  may  be  released  to  provide  for 
pushing  the  cylindrical  work  off  the  roll  when  it  is  finished. 
Adjustment  is  provided  for  positioning  the  upper  roll  for 
different  thicknesses  of  work,  and  also  to  afford  compensa- 
tion for  wear. 

The  material  to  be  bent  is  placed  on  a  small  plate  which  has 
a  handle  attached  to  it,  and  guide  plates  on  each  side,  which 
so  restrain  the  movement  of  the  work  that  it  cannot  enter 
the  machine  in  a  crooked  position.  An  alternate  method 
is  to  lay  the  piece  to  be  bent  on  this  plate  and  then  tip  the 
plate  to  provide  for  feeding  the  work  into  the  machine.  This 
latter  method  does  away  with  danger  of  the  operator  get- 
ting his  hands  between  the  bending  rolls.  This  machine  is 
provided  with  a  clutch  pulley  to  provide  for  starting  and 
stopping.  On  the  floor  beside  the  machine  there  will  be 
seen  a  small  pile  of  roller  bearing  casings  which  are  made 
of  high-carbon  cold-rolled  steel  %  inch  in  thickness  by  4 
inches  in  width.  These  are  bent  into  circles  3  inche3  in 
diameter.  In  bending,  the  parts  are  left  with  a  gap  3/16 
inch  wide  to  give  them  plenty  of  strength,  so  that  the  cas- 
ings may  be  pushed  into  the  bearing  and  hold  themselves  in 
place.  It  is  claimed  that  the  machine  bends  these  casings 
smooth  and  true  enough  so  that  they  may  be  put  right  into 
the  bearing  and  used,  without  requiring  any  subsequent  ma- 
chine work.  Machines  of  this  type  are  built  to  provide  for 
bending  circular  work  as  small  as  2  inches  in  diameter,  and 
the  capacity  ranges  from  that  size  up  to  practically  any 
diameter. 

No.  OO  Straightener 

Fig.  2  shows  a  No.  00  straightening  machine  which  is  an- 
other recent  product  of  Kane  &  Roach.     It  is  stated  that 
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this  is  one  of  the  smallest  sized  metal  straightening  ma- 
chines which  has  ever  been  built  for  the  market.  The  rolls 
are  only  spaced  1 1/8  inch  from  center  to  center,  and  they 
are  1  3/32  inch  in  diameter  by  2  inches  in  length.  These 
rolls  are  supported  by  bearings  at  both  ends  and  there  are 
eight  rolls — four  upper  and  four  lower — just  the  same  as  in 
larger  sizes  of  straightening  machines  built  by  this  com- 
pany. Gages  are  provided  which  indicate  exactly  where  to 
adjust  each  roll,  and  also  whether  all  of  the  rolls  are  in 
accurate  alignment.  These  gages  also  indicate  where  the 
rolls  should  be  located  for  handling  different  classes  of 
work.  Two  of  the  upper  rolls  are  driven  by  gears,  as  well 
as  all  four  of  the  lower  rolls.  This  machine  is  furnished 
with  cut  gears  and  the  rolls  run  at  from  300  to  350  revolu- 
tions per  minute,  according  to  the  class  of  work  on  which 
the  machine  is  engaged.  This  outfit  is  especially  designed 
for  straightening  short  pieces  of  work  after  they  have  been 
cut  into  pieces  required  for  subsequent  manufacturing  op- 
erations, and  more  especially  material  where  it  is  necessary 
to  accurately  straighten  the  piece  practically  all  of  the  way 
to  the  end.  Pieces  of  small  diameter,  such  as  wire,  may  be 
straightened  regardless  of  whether  the  material  is  received 
in  the  form  of  bars  or  coils.  Rolls  can  be  made  with  any 
form  of  passes  to  take  the  work,  provided  that  it  comes 
within  the  capacity  of  the  machine. 


SIMPLEX  SINE  BAR 

To  meet  the  demand  for  a  tool  which  will  accurately 
measure  angles  and  also  be  readily  and  quickly  adjusted, 
the  Simplex  Tool  Co.,  Woonsocket,  R.  I.,  has  placed  on  the 
market  an  improved  sine  bar.  This  tool  is  made  for  ac- 
curately measuring  angles  with  the  use  of  a  table  of  sines, 
and  it  enables  the  user  to  measure  an  angle  to  within  a  few 
seconds,  by  simply  finding  the  sine  of  the  angle  to  be  meas- 
ured, multiplying  by  five,  and  adding  the  constant,  which  is 
stamped  plainly  on  the  tool;  he  then  swings  down  the  arm 
which  carries  the  button  until  the  measurement  is  obtained 
either  by  the  use  of  micrometers,  measuring  over  the  base, 
or  by  using  gage-blocks  directly  from  the  top  of  the  base 
and  tightening  the  locking  mechanism.  Gage-blocks  for  set- 
ting common  angles  without  figuring  will  be  furnished  if 
desired,  and  when  so  ordered,  the  sine  bar  and  blocks  will 
be  fitted  into  a  hard  wood  box.  Advantages  claimed  for  this 
sine  bar  are  as  follows:  That  there  is  only  one  dimension  to 
set,  due  to  the  fact  that  the  bar  itself  is  mounted  on  a  base. 
That  the  construction  is  such  that  it  can  be  used  against 
an  angle-plate  or  laid  flat  upon  its  side  which  is  absolutely 
flat.  That  some  classes  of  small  work  can  be  clamped  di- 
rectly to  the  bar,  owing  to  its  channel  construction.  The 
clamping  device  for  the  bar  is  an  entirely  new  method  which 


Tool   and   Cutter   Grinding   Machine   buUt   by   the   Thompson  Grinder   Co. 

locks  the  bar  to  the  base  with  a  very  powerful  and  central- 
ized grip,  and  the  same  time  there  is  absolutely  no  tendency 
to  spring  or  move  the  setting  of  the  bar  in  the  least.  A 
special  grade  of  steel  is  used  for  making  this  tool,  which 
possesses  non-changing  qualities,  and  the  tool  is  hardened 
and  ground  all  over. 


THOMPSON  TOOL  AND  CUTTER  GRINDER 

The  Thompson  Grinder  Co.,  Springfield,  Ohio,  has  re- 
cently redesigned  its  universal  tool  and  cutter  grinder,  and 
among  other  changes,  a  two-speed  mechanism  for  the  lon- 
gitudinal travel  of  the  table  has  been  incorporated  in  the 
design.  This  is  a  distinct  improvement  over  the  one-speed 
arrangement  that  was  formerly  used.  For  traversing  the 
table  forward  and  backward  on  the  slow  speed,  the  large 
handwheel  at  the  front  of  the  machine  is  used.  On  the 
other  end  of  the  shaft  that  carries  this  wheel,  there  is  a 
worm  meshing  with  a  large  spur  gear  which,  in  turn, 
meshes  with  a  rack  that  is  made  an  integral  part  of  the 
ways  on  which  the  table  lies.  The  quick  action  is  obtained 
by  movement  of  the  lever  that  is  attached  directly  to  the 
end  of  the  shaft  on  which  is  carried  the  large  spur  gear. 
Before  it  is  possible  to  operate  from  this  lever,  the  worm 
previously  mentioned  must  be  disengaged.  This  is  easily 
accomplished  by  turning  the  small  handle  shown  behind 
the  handwheel,  which  operates  an  eccentric  bushing  and 
throws  the  worm  out  of  mesh.  Aside  from  the  features 
just  described,  the  Thompson  universal  tool  and  cutter 
grinder  is  built  along*  the  same  lines  as  machines  formerly 
manufactured  by  this  company,  which  were  illustrated  and 
described  in  the  August,  1918  number  of  Machtneby. 


Sine   Bar   made   by   the   Simplex   Tool   Co. 


DEFIANCE  RAIL  DRILLING  MACHINE 

A  No.  23  rail  type  of  drilling  machine,  which  is  shown  in 
the  accompanying  illustration,  is  a  recent  product  of  the 
Defiance  Machine  Works,  Defiance,  Ohio.  This  is  a  heavy- 
duty  production  machine,  and  although  it  is  especially  in- 
tended for  use  in  locomotive  and  railway  shops,  gas-engine, 
and  automobile  factories,  etc.,  it  will  be  found  well  adapted 
for  installation  in  general  machine  shops,  where  the  range 
of  work  includes  heavy  gang  drilling  or  Jigged  drilling. 
When  used  on  jigged  work,  the  compactness  of  this  machine 
enables  one  operator  to  keep  a  number  of  spindles  employed, 
either  singly  or  In  groups,  and  not  only  are  the  spindles 
kept  at  work,  but  the  operator  is  also  constantly  employed 
unloading  and   reloading  the  Jigs.     The   speed   mechanism, 
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Rail  Type  of  Drilling  Machine  built  by  the   Defiance  Machine  Works 

feed  mechanism,  and  each  spindle  head  are  of  unit  construc- 
tion, and  each  unit  is  readily  accessible  without  disturbing 
the  mechanism  of  other  units. 

The  speed  mechanism  is  attached  at  the  top  of  the  up- 
right at  the  left-hand  end  of  the  frame.  It  consists  of  two 
cones  of  hardened  steel  gears,  back-gears,  and  a  hardened 
roll-in  gear.  There  are  three  gears  on  each  of  the  cones 
which  provide  three  sets  of  gears  of  different  ratio;  and 
when  used  in  conjunction  with  the  back-gears,  these  three 
sets  of  gears  afford  six  speed  changes  which  are  selected  by 
sliding  and  dropping  the  roll-in  gear  into  mesh  with  the 
various  sets  of  gears  on  the  cones.  Hyatt  roller  bearings 
carry  the  shafts  in  the  speed-box,  and  the  driving  shaft 
which  transmits  power  from  the  speed  mechanism  to  the 
spindle  runs  in  ball-bearings.  A  Johnson  friction  clutch 
transmits  power  to  the  speed-box  from  a  single  pulley. 

The  feed  mechanism  is  contained  in  a  case  fastened  to 
the  top  of  the  upright  at  the  right-hand  end  of  the  frame. 
Two  cones  of  gears  driven  by  the  spindle  driving  shaft  pro- 
vide the  feed  changes.  Each  of  these  two  cones  is  fitted 
with  three  gears  of  different  ratios,  giving  three  changes  of 
feed  for  each  spindle  speed.  Changes  of  feed  are  effected 
by  a  sliding  key  mechanism  operated  by  an  index  hand-lever. 
The  feed  is  transmitted  from  the  two  cones  of  gears  to  the 
feed-shaft  through  bevel  gears  and  a  worm  and  wheel,  the 
end  thrust  being  supported  by  ball  bearings.  A  wheel  is 
provided  for  quickly  advancing  or  returning  each  spindle. 
The  spindle  heads  are  gibbed  to  a  heavy  cross-rail,  and 
each  head  is  a  self-contained  unit,  adjustment  along  the  rail 
being  accomplished  by  means  of  a  crank  handle  that  op- 
erates a  rack  and  pinion-  mechanism.  The  spindles  are  made 
from  high -carbon  steel  forgings,  and  they  are  driven  by 
spiral  gears  with  two  keys  extending  from  the  gear  through 
the  sleeve  and  into  keyways  in  the  spindle.  The  end  thrust 
is  supported  by  ball  bearings;  and  by  locating  the  drive  at 
the  lower  end  of  the  head,  the  torsional  strain  is  reduced 
to  a  minimum.  Each  spindle  is  counterbalanced  and  can  be 
driven  and  fed  independently  of  the  other  spindles.  Inter- 
locking levers  are  furnished  to  apply  the  feed  and  drive  to 
each  spindle,  so  that  the  power  feed  cannot  be  engaged  when 
the  spindle  is  not  being  driven.  The  feed  is  automatically 
disengaged  when  the  hole  is  drilled  to  a  specified  depth. 

Vertical  adjustment  of  the  table  is  accomplished  by  means 
of  a  crank  which  actuates  two  jack-screws  through  a  worm 
and  wheel  mechanism.  These  screws  support  the  table  and 
maintain  its  original  true  alignment  by  receiving  the  thrust 
of  the  cutting  tools  on  a  direct  center  line  with  the  spindles. 


A  cored  soctlon  of  the  table  surface  affords  a  reservoir  for 
ratting  oompound,  and  the  table  easting  is  shaped  on  all 

lour  sides  to  form  ;i  trough  In  which  the  ratting  compound 
flowi  bach  to  the  reservoir.  The  pump  which  forces  the 
coolant  to  the  work  is  fastened  to  the  upright  at  the  left- 
hand  end  of  the  frame,  and  is  driven  direct  from  the  counter- 
shaft.,  a  combination  tuned  teed,  gravity-flow  and  Bpiash 
system  Is  employed  for  oiling,  this  design  being  made  pos- 
Sible  by  the  enclosed  unit  construction  that  has  boon  em- 
ployed. The  speed  mechanism,  feed  mechanism,  and  each 
of  the  spindle  heads,  are  provided  with  Independent  self- 
contained  oiling  systems,  which  eliminate  the  human  factor 
in  caring  for  the  machine,  and  assure  positive  lubrication 
and  economical  maintenance.  The  mechanism  in  each  unit 
is  partially  submerged  in  a  bath  of  oil,  while  the  bearings 
are  lubricated  by  a  forced  feed  through  individual  leads. 

The  principal  dimensions  of  this  machine  are  as  follows: 
Capacity  for  drilling  steel,  up  to  2  inches;  maximum  dis- 
tance from  nose  of  spindle  to  top  of  table,  32  inches;  dis- 
tance from  center  of  spindle  to  face  of  column,  12.26  inches; 
maximum  distance  from  center  to  center  of  spindles,  8 
inches;  maximum  distance  from  center  to  center  of  out- 
side spindles,  78  inches;  maximum  power  feed,  12  inches; 
size  of  working  surface  of  table,  20  by  98  inches;  maximum 
vertical  adjustment  of  table,  12  inches;  available  rates  of 
spindle  speed,  25,  38,  58,  80,  122,  and  186  revolutions  per 
minute;  available  rates  of  feed,  0.006, ,0.009,  and  0.014  inch 
per  revolution  of  the  spindle;  diameter  of  spindle  nose,  3 
inches;  diameter  of  spindle  at  driving  point,  3  inches;  diam- 
eter of  spindle  sleeve,  4  inches;  taper  of  socket  in  spindle, 
No.  5  Morse;  size  of  driving  pulley,  20  inches  in  diameter 
by  5%  inches  face  width;  speed  of  driven  pulley,  350  revolu- 
tions per  minute;  power  required  to  drive  machine,  10  horse- 
power; floor  space  occupied,  56  by  144  inches;  and  net 
weight  of  machine,  12,180  pounds. 


steel  guide 
the  width 
crankshaft 
mechanism 


"SAFSHIFT"  BELT  SHIFTER 

An  attachment  for  shifting  belts  has  been  placed  on  the 
market  by  the  Artisan  Mfg.  Co.,  Lockland,  Ohio.  It  was  de- 
signed primarily  to  protect  operators  from  injuries  which 
frequently  result  from  shifting 
belts  on  step  cone  pulleys  by 
hand.  The  attachment  is  shown 
in  the  accompanying  illustra- 
tion and  consists  of  duplicate 
upper  and  lower  units  which 
are  connected  by  a  crankshaft, 
one  turn  of  which  moves  a  belt 
carrier   on   each   unit   along   a 

a  distance  equal  to 

of    the    belt.     The 

is    connected    to    a 

in  the  grease-tight 
boxes  at  the  left  end  of  each 
of  the  guides,  by  means  of 
which  an  intermittent  move- 
ment is  given  to  the  carriers 
which  control  the  belt.  The 
construction  is  such  that  a 
single  size  of  the  device  can  be 
arranged  to  accommodate  dif- 
ferent numbers  of  steps  on  the 
pulley  and  different  widths  of 
belts.  The  lower  guide  is  held 
by  two  one-inch  steel  posts 
which  are  secured  by  clamps  to 
the  machine  to  which  the  de- 
vice is  attached.  The  upper 
guide  is  likewise  secured  to 
two  posts  which  extend  down- 
ward from  brackets  fastened  to       Attachment    for   shifting   Belts, 

the  countershaft  support.  made  MyfgthCoArtisan 
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Twelve-  and  Three-jaw  Chucks  made  by  the  American   Pneumatic 
Chuck  Co. 

AMERICAN  AIR-OPERATED  CHUCKS 

The  illustration  shows  two  types  of  air-operated  chucks 
that  have  been  developed  by  the  American  Pneumatic  Chuck 
Co.,  9  S.  Clinton  St.,  Chicago,  111.,  for  use  in  connection  with 
the  manufacture  of  rubber  tires.  The  chuck  shown  at  the 
left,  has  twelve  jaws  and  was  designed  to  hold  solid  rubber 
tires  from  28  to  36  inches  in  diameter,  the  jaws  having  a 
movement  of  over  4  inches.  The  twelve  jaws  are  necessary 
to  prevent  forcing  the  tires  out  of  shape.  The  movements 
of  the  jaws  are  obtained  by  means  of  racks  and  pinions. 
The  working  parts  of  the  chuck  are  enclosed,  which  protects 
them  from  dirt  and  avoids  injury  to  the  workman.  The 
chuck  is  made  3^  inches  wide  along  the  outside  diameter 
so  as  to  adapt  it  for  narrow  tires.  It  is  operated  by  a  12- 
inch  double-acting  air  cylinder.  External  gripping  may  be 
accomplished  by  using  false  jaws. 

The  three-jaw  chuck  shown  at  the  right  in  the  illustra- 
tion is  used  in  connection  with  pneumatic  rubber  tires.  The 
jaws  have  a  range  of  from  17  to  24  inches  in  diameter.  The 
interior  construction  of  this  chuck  is  similar  to  that  of  the 
twelve-jaw  chuck.  It  is  operated  by  a  10-inch  double-acting 
air  cylinder.  The  Neidow  &  Payson  Co.,  9  S.  Clinton  St., 
Chicago,  111.,  is  the  selling  agent  for  the  American  Pneumatic 
Chuck  Co.'s  products. 


WESTERN  UNIVERSAL  RADIAL 
DRILLING  MACHINE 

The  universal  radial  drilling  machine  that  is  shown  in  the 
accompanying  illustration  is  built  in  4-,  5-,  and  6-foot  sizes  by 
the  Western  Machine  Tool  Works,  Holland,  Mich.,  and  is 
especially  suitable  for  rapid  drilling  and  tapping.  The  il- 
lustration shows  the  machine  with  some  of  the  gear  guards 
removed.  The  column,  which  has  a  box .  section,  revolves 
around  an  inner  column  that  is  bolted  to  the  bed,  thus  per- 
mitting the  arm  of  the  machine  to  be  swung  to  any  desired 
position  for  drilling.  By  means  of  binding  handles,  the 
outer  column  may  be  clamped  to  the  inner  one,  thus  making 
them  practically  one  piece.  The  bed  is  provided  with  T-slots 
for  bolting  down  the  work  or  the  jigs  that  are  being  used. 
The  gear-box  on  the  top  of  the  column  is  provided  with  eight 
changes  of  speed.  These  speed  changes  are  accomplished 
by  means  of  hand-levers  and  connections  at  the  front  side  of 
the  column.  By  means  of  back-gears  eight  more  speed 
changes  are  obtained.  The  arm  saddle  is  provided  with  an 
adjustable  gib  for  taking  up  wear  on  the  edges  of  the  col- 
umn. Binding  handles  are  used  to  clamp  this  saddle  in 
position  on  the  column.  The  arm  elevating  mechanism  is 
located  in  the  arm  saddle  and  is  controlled  by  a  lever  on  the 
front  side  of  the  saddle.  The  reverse  motion  for  raising  or 
lowering  the  arm  is  transmitted  through  a  pair  of  adjustable 
friction  clutches.     The  inner  end  of  the  arm  is  graduated 


in  degrees  and  it  may  be  swiveled  through  a  complete  circle 
by  means  of  a  worm  and  worm-gear.  Four  T-bolts  are  pro- 
vided for  binding  it  to  the  saddle  and  a  dowel  locates  it  in 
a  zero  position. 

Tapping  is  accomplished  by  means  of  a  pair  of  bevel  fric- 
tion gears  mounted  en  the  vertical  drive-shaft  in  the  arm 
saddle.  Internal  expanding  ring  frictions  with  adjustments 
for  wear,  which  have  a  capacity  for  the  full  load  of  the  ma- 
chine, are  provided  for  controlling  the  forward  and  back- 
ward motion  of  the  spindle.  The  spindle  head  may  be  swiv- 
eled a  total  of  90  degrees  by  means  of  a  segment  gear  and 
pinion,  or  through  a  full  circle  when  swiveled  by  hand.  The 
swiveling  of  the  head  is  independent  of  the  head  saddle 
moving  mechanism,  and  suitable  means  are  provided  for 
locking  it  in  place.  The  head  saddle  is  moved  longitudinally 
by  means  of  a  handwheel  and  is  provided  with  a  tapered 
gib  to  take  up  wear.  A  feature  of  the  machine  is  that  the 
spindle  is  driven  by  a  pair  of  gears  at  its  lower  end,  close 
to  the  drill  or  cutter  that  is  being  used.  There  are  four 
feed  changes  from  0.006  to  0.018  inch  per  revolution  of  the 
spindle.  The  feed  of  the  drill  may  be  disengaged  by  hand 
or  by  an  automatic  depth  gage  which  can  be  set  to  trip  at 
any  point  desired.  The  power  feed  is  tripped  when  the  spin- 
dle reaches  its  limit  of  travel  in  either  direction,  in  such  a 
way  that  the  worm  remains  constantly  in  mesh  with  the 
worm-gear.  The  small  handwheel  located  at  the  right-hand  side 
of  the  head  furnishes  means  for  feeding  the  spindle  by  hand 
when  desired.  The  friction  clutch  ring  is  expanded  by  means 
of  a  pair  of  adjustable  fulcrum  friction  fingers  which  are 
operated  by  a  handle.  When  the  friction  is  disengaged 
either  by  the  automatic  trip  or  by  hand,  the  spindle  may  be 
raised  or  lowered  by  means  of  the  handwheel.  When  the 
machine  is  equipped  with  a  motor  drive  the  motor  is  placed 
on  a  plate  which  is  bolted  to  the  rear  of  the  column.  The 
gear-box  on  top  of  the  column  gives  the  necessary  speed 
changes,  provided  a  constant-speed  motor  is  used.  In  case 
a  variable-speed  motor  is  used,  the  gear-box  may  be  replaced 
by  a  casting  having  suitable  bearings  for  supporting  the 
driving  shaft,  or  the  motor  can  be  mounted  on  top  of  the 
column  and  geared  directly  to  the  vertical  drive-shaft.  At- 
tention is  drawn  to  the  fact  that  the  guards  have  been  re- 
moved from  the  gearing  on  this  machine  in  order  to  show 
the  mechanism;  but  all  gears  and  other  rotating  parts  are 
fully  protected  to  provide  for  the  operator's  safety. 


Radial  Drilling   Machine  built  by  the   Western  Machine   Tool  Works 
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NEW  MACHINERY  AND  TOOLS  NOTES 


Fiber  Vise  Jaws:  Henry  Prey,  337  Gould  Ave.,  Pittsburg, 
Pa,  Each  Jaw  consists  of  a  galvanized  Iron  pocket  that  fits 
over  the  Jaw,  ami  a  liber  inset  that  may  he  replaced  when 
worn  or  may  be  removed  to  insert  some  softer  material  when 
it  is  desired  to  hold  very  delicate  work. 

Jack:  Harvard  Machine  Co.,  Harvard  Square,  Cambridge, 
Mass.  A  small  Jack  known  as  t lie  "Hi-Lo"  which  may  be  ad- 
justed From  2  to  4  inches.  The  parts  are  made  of  steel  and 
are  hardened.  The  top  piece  is  held  in  position  but  Is  capa- 
ble of  adjusting  itself  to  uneven  surfaces. 

Oxy-acetylene  Cutting  and  Welding  Tips:  Alexander  Mil- 
burn  Co.,  Baltimore,  Md.  The  special  feature  of  these  tips 
is  that  the  same  torch  may  be  used  for  both  cutting  and 
welding  operations  by  simply  changing  the  tip.  It  is  also 
claimed  that  the  cutting  tip  may  be  burned  considerably 
before  the  cutting  qualities  of  the  flame  are  impaired. 

Plier  Wrenches:  A.  C.  Allen,  6441  Eggleston  Ave.,  Chi- 
cago, 111.  A  line  of  plier  wrenches  having  different  types  of 
jaws  which  are  always  parallel.  They  may  be  adjusted  for 
three  sizes  of  openings  through  a  slot  in  which  the  fulcrum 
pin  is  held.  By  releasing  the  handle  and  taking  a  new 
grip,  a  ratchet  motion  is  possible  for  turning  nuts  or  pipes. 

Storage  Battery  Charging  Outfit:  Hobart  Bros.  Co.,  Troy, 
Ohio.  This  storage  battery  outfit  was  especially  designed 
for  charging  the  storage  batteries  of  industrial  tractors  and 
of  automobiles,  but  it  can  also  be  used  for  electric  lighting 
purposes.  It  may  be  operated  from  a  lineshaft  or  engine. 
The  outfit  includes  a  generator,  base  tracks,  field  rheostat, 
charging  panel,  and  pulley. 

Indicating  Caliper:  F.  W.  Horstmann  Co.,  210  Coit  St., 
Irvington,  N.  J.  An  indicating  caliper  that  may  be  used  to 
a  limited  extent  as  a  snap  gage.  This  caliper  will  gage  work 
that  is  within  1/32  inch  of  the  correct  size.  It  has  a  dial 
that  indicates  the  variation  in  the  size  of  the  work  in 
thousandths  of  an  inch.  It  is  made  in  various  sizes  to  meas- 
ure from  1  inch  to  12  inches. 

Geared  Pumps:  Matson  Machine  Co.,  2  Beacon  St.,  Con- 
cord, N.  H.  Two  new  types  of  geared  pumps  that  have  valves 
which  cause  the  liquid  to  flow  in  one  direction  regardless 
of  the  direction  in  which  the  machine  is  running.  They  are 
made  for  %-  and  %-inch  pipe  connections.  One  style  has 
an  adjustable  base  that  can  be  set  at  any  angle  necessary 
to  bolt  the  pump  to  a  machine. 

Inserted-tooth  Milling  Cutters:  Gale-Sawyer  Co.,  36  Oliver 
St.,  Boston,  Mass.  A  type  of  inserted-tooth  cutter  which  has 
the  blades  held  in  position  in  such  a  manner  that  they  can- 
not loosen  or  change  their  position  when  the  cutter  is  being 
used.  It  is  claimed  that  the  cutter  will  not  jam  on  the  arbor 
due  to  heavy  work  and  the  harder  the  cutter  is  driven  the 
tighter  the  blades  will  become. 

Worm-gear  Hobbing  Machine:  Cone  Automatic  Machine 
Co.,  Inc.,  Windsor,  Vt.  A  machine  that  has  been  produced 
for  hobbing  large  quantities  of  worm-gears  up  to  18  inches 
in  diameter,  but  that  is  adapted  for  handling  larger  gears 
in  emergency  cases.  The  gear  blank  is  secured  to  the  upper 
end  of  a  vertical  spindle  and  the  cutter  is  fed  into  the  blank, 
this  motion  being  limited  by  stops. 

Portable  Air  Outfit:  Hartford  Machine  Screw  Co.,  Hart- 
ford, Conn.  A  modification  of  the  portable  air  outfit  known 
as  the  "Master."  It  is  suitable  for  cleaning  machined  parts, 
having  a  %-horsepower  motor  which  may  be  run  by  a  con- 
nection made  to  an  electric  light  socket.  The  equipment  is 
mounted  on  a  metal  truck  but  a  stationary  type  is  also  made. 
The  bore  of  the  pump  cylinder  is  1%  inch;  the  stroke  of 
the  piston  is  2  inches. 

Grinding  Stand:  Janette  Mfg.  Co.,  617-631  W.  Jackson 
Blvd.,  Chicago,  111.,  and  149  Broadway,  New  York  City.  An 
electric  grinding  stand  furnished  in  bench  and  floor  types. 
It  is  made  for  operation  on  either  110  or  220  volts  direct 
current  and  has  a  speed  of  3500  revolutions  per  minute,  or 
for  operation  on  110  or  220  volts  alternating  current,  30,  50, 
or  60  cycles.  The  current  may  be  supplied  from  any  lamp 
socket.    A  push-button  switch  is  located  on  the  grinder  base. 

Marking  Tool:  Helios  Metal  Co.,  Inc.,  437  11th  Ave.,  New 
York  City.  A  tool  for  stamping  numbers  and  letters,  which 
consists  of  a  small  wheel  and  a  holder.  The  number  and 
letter  stamps  are  carried  on  projections  of  the  wheel,  which 
can  be  easily  turned  or  held  in  place  by  means  of  a  spring 
that  presses  a  pin  into  holes  on  the  side  of  the  wheel.  One 
holder  Is  furnished  with  four  wheels;  one  wheel  carries 
numbers  from  0  to  9,  and  the  others  have  all  the  letters  of 
the  alphabet. 

Offset  Boring  Head:  Detroit  Pattern  Works,  Detroit,  Mich. 
An  offset  boring  head  that  has  a  travel  of  2  inches,  allowing 


a  4-inch  hole  to  be  bored.  It  was  developed  for  use  on  a 
milling  machine,  hut  is  also  adapted  for  use  on  screw  ma- 
chines, latheB,  and  drilling  machines.  It  is  bored  to  fit  a 
No.  4  Morse  taper  shank.  The  lead-screw  is  graduated  on 
one  end  to  show  movements  of  0.001  inch.  This  boring  head 
is  distributed  by  the  Great  Lakes  Sales  Co.,  924  Dime  Bank 
Bldg.,  Detroit,  Mich. 

Milling  Machine  Vise:  F.  C.  Sanford  Mfg.  Co.,  Bridgeport, 
Conn.  A  quick-acting  cam  vise  that  is  operated  without 
tools.  The  movable  jaw  is  moved  forward  and  backward  by 
means  of  a  screw  and  handwheel,  and  the  work  is  clamped 
by  means  of  a  hand-operated  cam-lever.  The  jaw  can  easily 
be  changed.  A  heavy-duty  milling  machine  vise  Is  also  built 
by  this  concern,  which  is  suitable  for  heavy  work  on  triple 
back-geared  milling  machines.  It  is  made  with  either  a  4- 
inch  or  a  9-inch  opening. 

Combined  Truck  and  Tractor:  Clark  Tructractor  Co.,  80 
E.  Jackson  Blvd.,  Chicago,  111.  A  vehicle  that  is  known  as 
the  "Tructractor."  The  claim  is  made  that  a  load  of  iy2 
ton  may  be  carried  when  used  as  a  truck  and  that  it  is  capa- 
ble of  hauling  a  number  of  loaded  trailers  when  it  is  used 
as  a  tractor.  It  has  a  four-cylinder  motor  with  an  internal 
gear-driven  axle,  and  a  standard  automobile  control.  The 
operating  speed  may  be  varied  from  one  to  fifteen  miles  per 
hour.     The  weight  is  2050  pounds. 

Portable  Paint  Spraying  Machine:  International  Engineer- 
ing Corporation,  Maiden,  Mass.  A  type  of  spraying  ap- 
paratus that  may  be  used  for  painting  freight  cars  on  the 
track,  buildings,  ships,  fences,  or  bridges,  as  it  is  mounted 
on  a  truck  and  may  be  easily  transported  to  the  necessary 
place.  The  air  is  supplied  by  a  compressor  that  is  run  by 
a  small  gasoline  engine,  but  it  can  be  furnished  with  an 
electric  motor  for  this  purpose  if  the  equipment  is  to  be  used 
in  the  vicinity  of  power  connections. 

Drill  Chuck:  American  Machine  Co.,  104  Wellington  Ave., 
Hartford,  Conn.  This  chuck  is  known  by  the  trade  name  of 
"Ellison."  It  is  made  in  various  sizes  for  holding  drills  up 
to  1  7/32  inch,  and  several  more  sizes  having  a  capacity  up 
to  7/8  inch  will  be  placed  on  the  market  shortly.  The  chuck 
jaws  are  tightened  by  means  of  a  wrench  which  has  steel 
pinion  teeth  that  mesh  with  teeth  cut  on  the  lower  end  of 
the  sleeve.  The  end  of  the  wrench  is  placed  in  steel  bushed 
holes  when  being  used  for  this  purpose. 

Electric  Drying  Oven:  General  Electric  Co.,  Schenectady, 
N.  Y.  A  portable  electric  oven  that  has  been  developed  in 
order  to  reduce  the  cost  of  handling  small  parts  that  are  to 
be  japanned  or  enameled.  There  are  four  heating  units,  and 
four  heats  are  obtained  by  means  of  snap  switches.  After 
the  work  is  heated  to  the  desired  temperature,  the  heat  may 
be  regulated  by  means  of  these  switches.  Ventilation  has 
been  provided  for  the  oven,  since  the  work  for  which  the 
oven  has  been  developed  requires  air  for  proper  drying. 

Elevating  Truck:  Lewis-Shepard  Co.,  48  Binford  St., 
Boston,  Mass.  A  light-duty  elevating  truck  known  as  the 
"Type  M  Singlelift,"  which  is  intended  for  carrying  loads  up 
to  2000  pounds.  When  it  is  desired  to  raise  the  load,  a  foot- 
pedal  is  pressed  forward  to  engage  the  lifting  handle  with 
the  load.  A  feature  is  that  the  load  cannot  be  lowered  un- 
less the  operator  has  his  hand  on  the  handle  in  order  to 
control  its  descent.  The  handle  can  always  be  turned  for 
starting  purposes.  This  truck  is  made  in  nine  styles  with 
platforms  varying  from  28  to  48  inches  in  length. 

Pneumatic  Tools:  Keller  Pneumatic  Tool  Co.,  Grand  Ha- 
ven, Mich.  Two  pneumatic  tools — a  drill  and  a  chipping 
hammer.  In  the  drill  the  usual  valve  mechanism  has  been 
eliminated,  thus,  it  is  claimed,  reducing  the  air  consump- 
tion, the  maintenance  cost,  and  adapting  the  tool  for  heavy- 
service.  The  feature  of  the  chipping  hammer  is  'that  the 
handle  is  locked  to  the  cylinder  in  a  compact  manner  which 
permits  the  tool  to  be  used  in  places  where  there  is  little 
room  for  working.  This  hammer  is  made  in  ten  sizes  having 
strokes  ranging  from  1%  inch  to  4  inches. 

Grinding  Wheel  Radius  Former:  W.  T.  Smith  Mfg.  Co., 
Bridgeport,  Conn.  A  grinding  wheel  dresser  known  as  a 
universal  radius  former  which  is  used  to  give  the  proper 
form  of  wheel  for  grinding  formed  work.  The  important 
feature  is  that  a  trunnion  yoke  holds  a  diamond-holder.  The 
exact  radius  to  which  the  wheel  is  being  dressed  may  be 
ascertained  by  means  of  a  micrometer  adjustment  on  the 
handle.  This  micrometer  is  graduated  in  thousandths  of  an 
inch  for  radii  from  0.030  inch  to  3.5  inches.  It  is  so  con- 
structed that  the  diamond-holder  never  projects  more  than 
y2  inch  from  its  support. 

Combination  Disk  and  Emery  Wheel  Grinding  Machine: 
United  States  Electrical  Tool  Co.,  Cincinnati,  Ohio.  This 
machine  is  built  in  one-  and  two-horsepower  types,  and  is 
furnished  with  either  direct-  or  alternating-current  motors. 
It  has  a  speed  of  2000  revolutions  per  minute  when  direct 
current  is  used  and  1700  revolutions  per  minute  when  al- 
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ternating  current  is  used.  On  the  one-horsepower  machine 
the  wheel  is  10  inches  in  diameter  and  the  disk  12  inches 
in  diameter.  On  the  two-horsepower  machine  the  wheel  is 
12  inches  in  diameter  with  a  1*4 -inch  face,  and  the  disk  is 
12  inches  in  diameter. 

Dynamic  Balancing  Machine:  Crawford  Tool  &  Mfg.  Co., 
1617  S.  Crawford  Ave.,  Chicago,  111.  A  machine  that  is  suit- 
able for  use  on  flywheels,  pulleys,  gear  wheels,  turbine  rotors, 
connecting-rods,  propellers,  fans,  separator  disks,  and  other 
machine  members  that  are  to  be  put  into  dynamic  balance. 
The  weight  of  the  counterbalance  that  must  be  added  is  in- 
dicated by  a  vibration  indicator.  It  is  claimed  that  the  ma- 
chine will  show  the  vibration  caused  by  a  weight  of  ys  ounce 
placed  on  a  radius  of  5  inches  when  the  machine  is  revolving 
at  900  revolutions  per  minute.  It  is  adapted  for  parts  from 
4  to  36  inches  in  diameter  weighing  up  to  500  pounds. 

Vertical  Milling  Machine:  Becker  Milling  Machine  Co., 
Hyde  Park,  Boston,  Mass.  A  milling  machine  that  is  believed 
to  be  the  largest  and  heaviest  miller  of  this  type  that  is  at 
present  on  the  market.  It  has  many  of  the  features  that  are 
contained  in  the  other  machines  built  by  this  firm.  The 
centralized  control  allows  the  operator  to  manipulate  the 
hand  and  power  feeds  from  a  position  in  front  of  the  ma- 
chine. Some  of  the  main  dimensions  are  as  follows:  Longi- 
tudinal feed  of  table,  79  inches;  cross-feed  of  table,  20  inches; 
over-all  working  surface  of  table,  20  by  110  inches;  max- 
imum distance  between  spindle  and  main  table,  22   inches. 

Open-side  Planers:  Cincinnati  Planer  Co.,  Cincinnati, 
Ohio.  A  new  type  of  machine  that  has  the  same  character- 
istics as  the  double-housing  planer  of  this  company's  manu- 
facture. It  is  built  in  three  sizes:  36  by  36  inches;  48  by  48 
inches;  and  72  by  72  inches.  The  36-  and  48-inch  machines 
are  provided  with  two  cutting  speeds  and  a  constant  speed 
return,  but  either  a  reversible  or  non-reversible  direct-cur- 
rent motor  drive  is  furnished  when  a  greater  number  of 
speeds  are  required.  The  operator  can  control  the  motion 
of  the  table  by  means  of  shifting  levers  at  both  the  front 
and  rear  of  the  machine.  It  has  a  speed  device  that  prevents 
the  table  from  starting  unless  so  desired  by  the  operator. 


FOREIGN  TRADE  NOTES 

Recent  modifications  of  the  list  of  prohibited  imports  into 
Great  Britain  are  of  particular  interest  to  the  metal  trades. 
The  following  are  some  of  the  articles  upon  which  all  restric- 
tions have  been  removed:  Bolts  and  nuts;  wood-screws;  ma- 
chine tools  and*  parts;  abrasive  wheels;  adjustable  clamps; 
anvils;  auger  bits;  bench  drills;  boring  heads;  calipers; 
chasers;  chucks;  dies  and  die-stocks;  die-heads;  drills;  drill 
sleeves  and  sockets;  emery  wheel  dressers;  hacksaw  blades; 
lathe  dogs;  lead  hammers;  machine  vises;  verniers;  mi- 
crometers; milling  cutters;  pipe  cutters;  pipe  vises;  pipe 
wrenches;  punches;  reamers;  saws;  thread  milling  cutters; 
tapping  attachments;  taps;  tap  wrenches;  tool-holders;  and 
woodworking  machinery.  Ball  bearings,  roller  bearings,  ball 
retainers,  ball  bearing  bolts,  and  steel  balls  may  be  imported 
under  special  licenses. 

Imports  of  Automobiles  into  Great  Britain 

The  War  Trade  Board  announces  that  the  Controller  of 
Import  Restrictions  of  Great  Britain  has  issued  notice  that 
British  import  licenses  will  be  issued  admitting  into  Great 
Britain  automobiles  up  to  50  per  cent  of  the  number  import- 
ed during  1913,  until  September  1.  Each  importer  must  ap- 
ply for  an  individual  license  and  submit  a  statement  as  to 
his  imports  during  1913.  Under  this  ruling,  the  term  "auto- 
mobile" covers  motor  vehicles  of  all  kinds,  including  motor- 
cycles and  accessories.  Further  inquiries  may  be  addressed 
to  the  Bureau  of  Foreign  and  Domestic  Commerce,  Depart- 
ment of  Commerce,  Washington,  D.  C. 

British  National  Industrial  Council 

A  recent  conference  of  the  British  employers'  associations 
and  the  trade  unions  has  approved  of  a  plan  for  the  forma- 
tion of  a  National  Industrial  Council,  the  duties  of  which 
shall  be  to  establish  an  industrial  parliament  to  discuss  all 
questions  of  difficulty  or  disputes  arising  in  the  future  be- 
tween employers  and  employes;  to  agree  as  to  a  minimum 
rate  of  wages  in  all  industries;   to  fix  the  standard  working 


hours  and  the  conditions  of  service;  and  to  act  as  an  expert 
advisory  body  to  the  Government  in  all  proposals  for  legis- 
lation affecting  industry. 

Facilitating  Trade  with  France 

In  order  to  facilitate  and  promote  trade  between  France 
and  the  United  States,  an  alliance  of  French  and  American 
banking  interests,  combining  resources  of  over  $1,250,000,000, 
has  been  organized,  the  French  participant  in  the  alliance 
being  the  Comptoir  National  d'Escompte  de  Paris,  and  the 
American  interests  represented  being  the  First  National 
Bank  of  Boston  and  the  National  Bank  of  Commerce,  in  New 
York.  The  name  of  the  new  organization  is  the  French- 
American  Banking  Corporation.  It  will  engage  in  the  ac- 
ceptance business  and,  in  general,  will  assist  in  financing 
trade  between  the  United  States  and  France. 

Removed  Trade  Restrictions 

The  War  Trade  Board  announces  that  the  free  list  of  ex- 
ports for  Denmark,  Norway,  Sweden,  Holland,  Switzerland, 
Finland,  Luxemburg,  and  the  occupied  Rhine  territory  has 
been  amended  to  include  machinery  of  all  kinds  and  parts 
(except  textile  machinery  and  machinery  wholly  or  mainly 
made  of  copper  or  brass),  including  tractors  for  agricultural 
purposes.  Tinplates,  terneplate,  and  galvanized  sheets  and 
manufactures  from  such  plates  and  sheets  are  also  placed 
on  the  free  list. 

Credits  as  Basis  for  Future  Foreign  Trade 

The  vital  necessity  for  granting  more  liberal  credits  to 
foreign  purchasers  of  American  products  has  been  empha- 
sized by  many  men  familiar  with  the  financial  conditions  in 
Europe.  American  banks  must  revise  their  point  of  view 
with  regard  to  foreign  credits  and  must  no  longer  restrict 
such  credits  to  sixty,  ninety  or  one-hundred  and  twenty  days. 
They  must  prepare  to  render  to  manufacturers  and  export- 
ers the  service  which  the  present  readjustment  period  makes 
imperative.  England  and  Germany  built  up  their  great  for- 
eign trade  prior  to  1914  largely  by  making  six  months'  time 
the  selling  basis  for  their  goods,  and  in  many  instances 
longer  periods  were  allowed.  Charles  H.  Sabin,  president  of 
the  Guaranty  Trust  Co.  of  New  York,  points  out  that  if  we 
are  to  hold  our  own  in  foreign  trade,  we  must  profit  by  the 
experience  of  other  countries  and  adapt  ourselves  to  the 
needs  of  the  present  situation.  The  present  condition  of 
foreign  exchange,  especially  in  the  case  of  France  and  Italy, 
is  making  trade  with  these  nations  difficult,  and  it  is  highly 
important  that  other  facilities  be  developed  to  promote 
trade.  The  discouragement  of  the  buying  of  American  goods 
in  those  countries  where  the  exchange  is  unfavorable  to  the 
buyer  will  eventually  result  in  a  serious  curtailment  of 
American  foreign  business,  unless  counteracted  by  the  ex- 
tension of  credits  for  a  sufficient  period  to  enable  purchasers 
to  pay  at  a  more  convenient  time  than  the  present. 

Japan's  Industrial  Development 

The  extent  of  Japan's  industrial  expansion  during  the 
war  may  be  best  understood  by  quoting  the  following  figures 
relating  to  the  number  of  factories  established  and  the  num- 
ber of  employes:  During  the  war  about  14,000  factories  were 
established,  employing  270,000  workers,  and  capitalized  at 
$220,000,000.  Five  thousand  other  factories  were  enlarged 
and  their  capitalization  increased.  Some  280,000  workmen 
were  recruited  from  other  occupations  not  industrial,  and 
160,000  were  transferred  from  the  older  industries  to  the  new 
ones  established  during  the  war. 


The  John  Fritz  medal,  awarded  under  the  auspices  of  the 
American  Society  of  Mechanical  Engineers,  was  presented 
Thursday,  May  22,  at  the  Engineering  Societies'  Building. 
29  W.  39th  St.,  New  York  City,  to  General  G.  W.  Goethals 
in  consideration  of  his  eminent  services  as  an  engineer. 
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The  illustration  above  shows  the  Com- 
bination Plain  and  Universal  Back 
Rests  as  used  on  our  Nos.  14  and  16  Plain 
Grinding  Machines.  The  work  is  shown 
being  supported  by  both  shoes.  Adjustments 
on  these  rests  are  simply  and  easily  made. 
A  clamping  screw  is  provided  to  prevent  the  vib 
adjusting  screw.  These  rests  may  also  be  used 
versal  back  rests. 


On  Extra  Heavy  Work 

or  long  slender  pieces,  accuracy  in  grind- 
ing is  dependent  upon  the  use  of  suitable 
work  rests.  The  work  must  "be  supported 
both  at  the  front  and  under-sides.  When 
thus  properly  supported  the  operator  is 
able  to  take  heavier  cuts  at  faster  speeds 
and  feeds  and  the  "sizing  power"  of  the 
wheel  is  increased.  That's  why  we  equip 
our  larger  size  plain  grinding  machines 
with  Combination  Plain  and  Universal 
Back  Rests. 

BROWN  &  SHARPE 

PLAIN  GRINDING  MACHINES 

ration  of  the  machine  disturbing  the 
as  plain  back  rests  or  as  regular  uni- 


Send  for  Catalog  No.  136. 


REPRESENTATIVES  IN  U.   S.  A. 

BALTIMORE,    MD.,    Carey   Machinery   &  Supply   Co. 
CINCINNATI,  0.,  INDIANAPOLIS,  IND.,  The  B.  A. 

Kinsey   Co. 
SAN  FRANCISCO,   CAL.,  Pacific  Tool  &  Supply  Co. 
CLEVELAND,  0.,  DETROIT,  MICH.,  Strong,  Carlisle 

&   Hammond   Co. 
ST.  LOUTS,  MO.,  Colcord-Wright  Machinery  &  Supply 

Co. 
SEATTLE,  WASH.,  Perine  Machinery  Co. 
PORTLAND,    ORE,,    Portland  Machinery   Co. 
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Know,  Don't  Guess 

It  is  much  more  satisfactory  to  know  how 
near  "to  size"  a  piece  is  at  any  stage  of 
the  grinding  than  it  is  to  guess.  The 
operator  who  uses  an  accurate  microme- 
ter knows,  not  only  just  how  near  "to 
size"  his  work  is  at  anytime,  but  he  also 
knows  exactly  how  much  more  must  be 
taken  off  before  the  work  is  ground  to 
the  required  limits. 

BROWN  &  SHARPE 

PRECISION  MACHINISTS'  TOOLS 


are  accepted  as  standard  and  three  generations 
of  machinists  have  used  and  recommended  them. 

Send  for  Catalog  27 

i?E  MFG.  CO. 

I.,  U.  S.  A. 

:hester,  415  Chamber  of  Commerce  Bldg. 
acuse,  Room  419  University  Block 


REPRESENTATIVES    IN    CANADA: 
Han    Fairbanks  Morse    Oo.,    l 

TORONTO.      MONTREAL.      WINNIPEG, 

CALGARY.     VANCOUVER,     ST.    JOHN, 

SASKATOON. 

REPRESENTATIVE     IN     AUSTRALASIA: 

K.  I..  Bcrntton  &  Co.,  Lt.  v  s.  w. 
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NEW  CONGRESS  MAY  REPEAL  SECOND- 
CLASS  POSTAL  ZONE  LAW 

Representative  F  w.  Mondell,  Republican  floor  leader  in 
tin>  aezl  House  of  Representatives,  In  discussing  some  ol 
the  policies  thai  will  be  put  Into  effect  by  the  oexl  Congress, 
itated  thai  one  of  the  flrsl  legislative  steps  should  be  the 
repeal  of  the  eone  system  applying  to  magazines  and  periodi- 
r,i  i  .  "i  regard  the  sone  Bystem  as  provincial,  insular,  and 
Obnoxious,  and  as  being  against  the  interests  of  the  entire 
country,"  said  Mr.  Mondell.  "It  works  against  the  dissemina- 
tion of  literature  and  newspapers  to  all  people  equally,  and  to 
that  extent  prevents  the  entire  people  from  being  swayed 
or  having  the  benefit  of  publications  which  are  issued  in 
sections  of  the  country  remote  from  them.  What  we  want 
in  this  country  is  the  people  thinking  alike  and  able  to 
Obtain  all  the  information  possible  of  a  beneficial  character 
upon  the  same  basis.  That  is  the  purpose  of  the  second- 
class  rate.  Homogeneity  and  unity  would  come  through  a 
flat  rate  for  second-class  matter.  I  have  always  opposed  the 
zone  system.  It  tends  to  separate  the  people  into  zones  and 
communities  with  divergent  views." 


RISE  IN  IRON  AND  STEEL  PRICES  DURING 
THE  WAR 

If  the  average  price  for  iron  and  steel  during  the  period 
from  July  1,  1913,  to  June  30,  1914,  is  assumed  as  100,  the 
average  price  of  finished  steel  products  at  the  time  of  the 
armistice  was  228,  or  an  increase  of  128  per  cent.  The 
present  prices  for  finished  steel  products  are  95  per  cent 
higher  than  the  prices  during  the  year  ending  June  30,  1914. 
The  wholesale  prices  of  all  commodities  are  now  97  per  cent 
higher  than  they  were  in  1914,  showing  that  steel  prices  are 
practically  on  a  par  with  other  prices  at  the  present  time. 
These  prices  are  likely  to  remain  reasonably  stable  for  a 
long  time  to  come.  The  greatest  increase  in  wholesale  prices 
of  all  commodities  was  107  per  cent. 


STATEMENT  OF  THE  OWNERSHIP,  MANAGEMENT,  ETC.  RE- 
QUIRED BY  THE  ACT  OF  CONGRESS  OF  AUGUST  24,  19 1 2, 

of  Machinery,  published  monthly  at  New  York,   N.  Y.,   for  April  1,   1919. 
State  of  New  York      j 
County  of  New  York  j 

Before  me,  a  Notary  Public  in  and  for  the  state  and  county  aforesaid, 
personally  appeared  Alexander  Luchars,  who,  having  been  duly  sworn  ac- 
cording to  law,  deposes  and  says  that  he  is  the  President  of  The  Industrial 
Press,  Publishers  of  Machinery,  and  that  the  following  is,  to  the  best  of 
his  knowledge  and  beUef,  a  true  statement  of  the  ownership,  management, 
etc.,  of  the  aforesaid  publication  for  the  date  shown  in  the  above  caption, 
required  by  the  Act  of  August  24,  1912,  embodied  in  section  443,  Postal 
Laws  and  Regulations,   printed  on  the  reverse  of  this  form,   to  wit: 

1.  That  the  names  and  addresses  of  the  publisher,  editor,  managing 
editor,    and   business   managers   are: 

Publisher,   The  Industrial  Press  140-148  Lafayette  St.,   New  York 

Editor,    Erik    Oberg  "  "  "        "         " 

Managing   Editor,   None 

Business     I    Alexander   Luchars,    President        "  "        "         " 

Managers  (    Matthew   J.    O'Neill,    Treasurer 

and  General  Manager  "  "        "         " 

2.  That  the  owners  of  1  per  cent  or  more  of  the  total  amount  of  stock 
are: 

The  Industrial  Press  140-148  Lafayette  St.,   New  York 

Alexander  Luchars  "  "        "         " 

Matthew  J.    O'Neill  »  "  "  "        "         " 

Louis   Pelletier  "  "  "        "         " 

Erik    Oberg  "  "  "        "         " 

L.    A.    Bell  "  "  ' 

H.   L.   Ketchum  "  "  "        "         " 

B.   Y.   Urban  "  "  "        "         " 

3.  That  there  are  no  bondholders,  mortgagees,  or  other  security  holders, 

4.  That  the  two  paragraphs  next  above,  giving  the  names  of  the  owners, 
stockholders,  and  security  holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon  the  books  of  the  company 
but  also,  in  cases  where  the  stockholder  or  security  holder  appears  upon  the 
books  of  the  company  as  trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom  such  trustee  is  acting,  is  given; 
also  that  the  said  two  paragraphs  contain  statements  embracing  affiant's 
full  knowledge  and  belief  as  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do  not  appear  upon  the  books 
of  the  company  as  trustees,  hold  stock  and  securities  in  a  capacity  other 
than  that  of  a  bona  fide  owner;  and  this  affiant  has  no  reason  to  believe 
that  any  other  person,  association,  or  corporation  has  any  interest  direct 
or  indirect  in  the  said  stock,  bonds,  or  other  securities  than  as  so  stated 
by   him. 

ALEXANDER   LUCHARS,    President. 

Sworn  to  and  subscribed  before  me  this  26th   day  of  March,   1919. 

WILLIAM   E.    BACON, 
(SEAL)  Notary  Public,    New  York  County,   No.   12. 

New  York  Register,  No.  10196. 
(My  commission  expires  March  30,   1920.) 


WESTINGHOUSE  SCHOLARSHIPS 

As  a  proper  war  memorial  to  the  more  than  8000  em- 
ployes of  the  Westinghouso  Electric  &  Mfg.  Co.  who  have 
•  ntcred  the  service  of  the  Governinont  in  the  war,  the  com- 
pany has  decided  to  establish  four  technical  scholarships 
each  year  under  the  following  general  conditions:  Can- 
didates will  be  limited  to  sons  of  employes  of  the  Westing- 
house  Electric  &  Mfg.  Co.  and  its  subsidiaries,  who  shall 
have  been  employes  in  good  standing  for  a  period  of  five 
years.  Two  of  such  annual  scholarships  may  be  open  to 
the  younger  employes  of  the  company  or  its  subsidiaries 
who  have  been  in  their  service  for  a  period  of  at  least  two 
years  and  who  do  not  exceed  the  age  of  twenty-three.  The 
selection  is  to  be  determined  by  competitive  examination 
to  be  conducted  annually  by  the  company's  educational  de- 
partment, which  will  take  into  account  not  only  the  ap- 
plicant's academic  training  and  preparedness,  but  also 
personal  qualifications,  general  character,  and  aptitude. 
Scholarships  will  entitle  the  successful  candidate  to  pursue 
a  four  year's  course  in  any  technical  school  or  college  that 
he  may  select  with  the  approval  of  the  committee.  The 
scholar  may  pursue  a  course  in  any  branch  of  engineering 
that  he  may  select.  Scholarships  will  be  granted  for  one 
year  only,  but  will  be  continued  for  the  full  four  years 
provided  the  scholar  maintains  the  academic  and  other 
standards  required  by  the  college  or  institution  in  which 
he  elects  to  pursue  his  course  of  study.  Each  scholarship 
carries  with  it  an  annual  payment  of  $500  to  be  made  in 
two  installments. 


: 


PERSONALS 


C.  W.  Jacoby  has  been  made  manager  of  the  Philadelphia 
office  and  warehouse  of  Peter  A.  Frasse  &  Co.,  Inc.,  625  Arch 
St.,  Philadelphia,  Pa.,  succeeding  W.  F.  Moore. 

E.  J.  Kearney  of  the  Kearney  &  Trecker  Co.,  Milwaukee, 
Wis.,  has  been  devoting  his  entire  time  for  several  months 
to  the  various  Liberty  Loan  and  War  Savings  campaigns. 

O.  T.  Smith,  for  several  years  connected  with  the  Colonial 
Steel  Co.  in  the  New  England  district,  is  now  associated 
with  the  Aborn  Steel  Co.,  Inc.,  at  171  High  St.,  Boston,  Mass. 

Raymond  F.  Brown  has  been  appointed  purchasing  agent 
of  the  Bantam  Ball  Bearing  Co.,  Bantam,  Conn.,  succeeding 
C.  D.  Stoddard,  who  has  entered  the  automobile  and  garage 
business. 

A.  C.  Lindholm,  formerly  mechanical  engineer  with  the 
Colt's  Patent  Fire  Arms  Mfg.  Co.,  Hartford,  Conn.,  is  now 
connected  with  the  Franklin  Machine  &  Tool  Co.,  of  Spring- 
field, Mass.,  as  general  manager. 

Andrew  V.  Terek,  who  has  recently  been  discharged  from 
the  Naval  Aviation  Service,  has  returned  to  the  employ  of 
the  Bantam  Ball  Bearing  Co.,  Bantam,  Conn.,  as  master 
mechanic  in  charge  of  the  upkeep  of  the  factory. 

M.  H.  Needham,  for  two  years  past  vice-president  and  gen- 
eral manager  of  the  Barrett-Cravens  Co.,  Chicago,  111.,  builder 
of  the  Barrett  lift-trucks,  has  resigned  his  position  with  this 
company;  his  plans  for  the  future  will  be  announced  later. 

Theodore  Butler,  manager  of  the  London  office  of  the 
Whitman  &  Barnes  Mfg.  Co.,  Akron,  Ohio,  sailed  May  14  for 
London,  after  making  a  tour  of  the  Akron  twist  drill  and 
reamer  factory  and  the  Chicago  wrench  and  drop-forge  plant 
of  the  company. 

Calvert  Townley,  assistant  to  the  president  of  the  West- 
inghouse  Electric  &  Mfg.  Co.,  East  Pittsburg,  Pa.,  was  elected 
president  of  the  American  Institute  of  Electrical  Engineers 
at  the  annual  business  meeting  of  the  institute  held  on  May 
16,  in  New  York  City. 

E.  W.  Templin,  formerly  assistant  engineer  of  the  Selden 
Motor  Truck  Co.,  and  more  recently  production  manager  of 
the  Bessemer  Motor  Truck  Co.,  has  become  associated  with 
the  Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio,  in  the  capacity 
of  motor  truck  engineer,  attached  to  the  development  de- 
partment. 

Charles  T.  Fallon  has  been  appointed  Boston  district 
sales  manager  of  the  Tacony  Steel  Co.,  Tacony,  Philadelphia, 
Pa.,  in  charge  of  the  new  offices  in  the  Oliver  Building, 
Boston.  Mr.  Fallon  was  previously  connected  with  Wheelock, 
Lovejoy  &  Co.,  and  has  been  in  the  United  States  Naval 
Reserve  Flying  Corps  since  1917. 


June,  1919 


MACHINERY 


141 


An  Entirely  New  Miller 


The  Cincinnati  No.  S 


Patent  Rights  Fully  Reserved 


Sixteen  Big  Productive  Features 


Intermittent  Feed  with  power  quick  trav- 
erse. 

Rectangular  Overarm. 

Square  Gibbed  Bearings  with  narrow 
guides. 

Feed  Changes  made  in  front  of  machine. 

Individual  Feed  Control  Levers  at  front 
of  machine. 

Individual  Feed  Control  Levers  at  side  of 
machine  for  control  from  behind  the 
table. 

Automatic  Lubrication,  for  mechanism  in 
column. 


Centralized  Oiling  for  other  mechanisms, 

six  stations. 
Stream  Lubrication  for  cutters  and  work. 
Sliding  Gears  for  speed  and  feed  changes. 
Safety  Couplings  for  both  feed  and  quick 

traverse. 
Main    Starting    Lever,    controlled    from 

front  or  rear. 
Automatic  Brake  for  spindle  stop. 
Cincinnati  Flanged  Spindle  End. 
No.   14  Taper  Hole  in  spindle  for  large 

arbors. 
Spindle  Reverse  in  machine. 


THE  CINCINNATI  MILLING  MACHINE  COMPANY 


CINCINNATI 
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k  \  Miinw  baa  become  associated  with  t ho  Walter  A. 
Zelnlrker  Supply  Co.,  St.  Louis,  Mh.,  in  the  capacity  of  ad- 
vertising manager.  Mr.  Meehan  lias  been  connected  In  va- 
rious executive  capacities  with  1' 'airhanUs  Morse  &  Co.  for 
8lx    years,    (lie    Atchison    Topeka    <t    Santa    Ke    Hailroad    Co. 

Coast  Lines  for  two  years,  and  the  St.  Louis  Smelting  &  Re- 

Oning  Works  of  the  National   Lead  Oo.    tor  tWO  years. 

\\  W.  K\i;i  rmv  who  has  been  purchasing  agent  and  traf- 
fic manager  with  the  Southern  Manganese  Corporation  for 
the  past  two  years,  has  become  identified  with  the  Anniston 
Steel  Co.,  Anniston,  Ala.,  in  the  sales  department,  salvage 
division.  Mr.  Farleton  will  be  in  charge  of  the  sales  of  all 
the  equipment  recently  acquired  by  this  company  from  the 
Illinois  Car  A  Equipment  Co.,  consisting  of  wood-  and  iron- 
working  machinery  of  all  kinds,  Corliss  and  other  engines, 
boilers,  scrap,  junk,  etc. 

11.  A.  Hassalquxbt,  who  for  the  past  twenty-nine  years  has 
been  in  the  employ  of  the  Elgin  National  Watch  Co.,  the 
South  Bend  Watch  Co.,  the  Victor  Talking  Machine  Co.,  the 
Mai-Intyre  Watch  Co.  and  the  Wahl  Adding  Machine  Co.,  is 
now  superintendent  and  production  engineer  of  the  Collins 
Rotary  Safety  Razor  Sales  Co.,  Chicago,  111.  Mr.  Hassalquist 
has  been  in  the  employ  of  the  companies  mentioned  in  the 
capacity  of  expert  mechanic,  superintendent,  mechanical  en- 
gineer, and  production  engineer. 

Charles  H.  Stoddard  has  been  appointed  consulting  mar- 
ine engineer  with  the  Heine  Safety  Boiler  Co.,  St.  Louis,  Mo. 
Mr.  Stoddard  has  been  chief  engineer  of  the  Fulton  Iron 
Works  and  of  the  Risdon  Iron  Works  of  San  Francisco,  and 
for  nearly  three  years  was  civilian  superintendent  of  shops 
at  the  Mare  Island  Navy  Yard.  He  was  also  chief  engineer 
of  the  Moore  &  Scott  Iron  Works,  which  is  now  known  as 
the  Moore  Shipbuilding  Co.,  and  assisted  in  the  expansion  of 
tha^  company  from  a  repair  shop  employing  250  men  to  a 
shipyard  employing  9500  men  and  doing  government  work. 

A.  E.  Hitchner  has  been  appointed  manager  of  the  min- 
ing section  of  the  industrial  sales  department  of  the  Westing- 
house  Electric  &  Mfg.  Co.,  East  Pittsburg,  Pa.  Mr.  Hitchner 
served  a  two-year  apprenticeship  with  the  Baldwin  Loco- 
motive Works,  and  spent  three  years  with  the  Link-Belt  Co. 
on  construction  work  before  joining  the  Westinghouse  sales 
organization  as  industrial  salesman  in  the  Philadelphia  of- 
fice in  1909.  In  1912,  he  was  sent  as  sales  representative  to 
the  anthracite  coal  field  and  placed  in  charge  of  the  Wilkes 
Barre  office.  Mr.  Hitchner  will  handle  the  sale  of  all  ap- 
paratus made  by  the  Westinghouse  Electric  &  Mfg.  Co.  for 
use  in  the  mining  industry. 

Benjamin  G.  Lamme,  chief  engineer  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  was  awarded  the  Edison  medal  by  the 
American  Institute  of  Electrical  Engineers,  at  the  annual 
meeting  of  the  institute  in  New  York  City,  May  16.  The 
medal  is  awarded  for  "invention  and  development  of  elec- 
trical machinery."  Mr.  Lamme  was  born  in  1864,  on  a  farm 
near  Springfield,  Ohio,  and  graduated  from  the  mechanical 
engineering  course  at  Ohio  State  University  in  1888.  Since 
1889  he  has  been  in  the  employ  of  the  Westinghouse  Electric 
&  Mfg.  Co.,  having  been  made  assistant  chief  engineer  in 
1900  and  chief  engineer  in  1903,  which  latter  position  he  has 
held  ever  since.  This  has  distinguished  him  not  only  as  an 
engineer  but  also  as  an  inventor,  150  patents  having  been 
granted  to  him  relating  almost  exclusively  to  dynamo-elec- 
tric machinery. 


OBITUARIES 


EDWARD  PAUL  REIOHHELM 

Edward  Paul  Rkiciiiiklm,  founder  and  president  of  E.  P. 
Relchhelm  &  Co.,  Inc.,  New  York  City,  the  American  Gas 
Furnace  Co.,  Elizabeth,  N.  J.,  and  the  American  Swiss  File 
&  Tool  Co.,  Elizabethport,  N.  J.,  died  at  his  home  In  Bay- 
onne,  N.  J.,  on  May  4  in  his  seventy-sixth  year.  Mr.  Reich- 
helm   came  to  this 


country  with  his 
parents  at  the  age 
of  five,  and  upon 
finishing  the  reg- 
ular courses  in 
school  and  academy, 
he  studied  mechan- 
ical engineering  in 
the  evening  school 
of  the  Cooper  In- 
stitute while  he 
was  occupied  dur- 
ing the  day  as  me- 
chanic's apprentice 
with  A.  &  F.  Brown, 
machinists.  At  the 
outbreak  of  the 
Civil  War,  he  en- 
listed in  the  Third 
Missouri  Infantry 
Regiment  in  which 
he  became  Ser- 
geant -  Major,  and 
was  ultimately  ad- 
vanced to  the  rank 
of  Major.  He  estab- 
lished himself  in 
the  business  of 

tools  and  supplies  at  65  Nassau  St.,  in  1876,  and  organized 
the  American  Gas  Furnace  Co.  in  1887.  In  1900,  he  organized 
the  American  Swiss  File  &  Tool  Co.  in  Elizabethport,  N.  J. 
The  three  organizations  established  by  him  and  built  up  from 
modest  beginnings  to  their  present  standing  testify  to  his 
unusual  executive  ability  and  energy.  The  three  corpora- 
tions are  conducted  under  the  management  of  his  sons  and 
other  partners  in  accord  with  the  business  policies  form- 
ulated by  him  and  which  his  successors  will  oontinue  to 
follow. 

Since  retirement  from  active  business  during  the  past  five 
years,  Mr.  Reichhelm's  energies  have  been  devoted  mainly 
to  the  welfare  of  the  community  in  which  he  lived.  He  had 
many  friends,  who  will  mourn  his  loss  as  an  earnest,  sincere 
friend  in  all  his  business  and  private  associations. 


Fred  Holz,  formerly  president  of  the  Cincinnati  Milling 
Machine  Co.,  Cincinnati,  Ohio,  died  suddenly  on  May  12,  at 
the  age  of  sixty-seven  years.  Mr.  Holz  retired  about  fifteen 
years  ago  from  the  Cincinnati  Milling  Machine  Co.,  with 
which  he  had  been  connected  since  it  was  first  organized, 
and  had  not  been  active  in  the  machine  tool  business  since 
that  time.  He  is  survived  by  a  son,  Herman  Holz,  who  is 
president  of  the  National  Machine  Tool  Co.,  Cincinnati,  Ohio. 


COMING  EVENTS 


June  16-20 — Semi-annual  convention  of  the 
American  Society  of  MecBanical  Engineers,  at 
Detroit.  Mich.  Secretary,  Calvin  W.  Rice,  29 
W.  39th  St..  New  York  City. 

June  19-21 — Joint  convention  of  the  American 
Drop  Forge  Association  and  the  Drop  Forge  Sup- 
ply Association,  at  Pittsburg,  Pa.,  in  the  Chamber 
of  Commerce  Building.  Secretary,  Arthur  W. 
Peterson,    108   Smithfleld   St.,    Pittsburg,    Pa. 

June  20-21 — Eighth  annual  convention  of  the 
American  Society  of  Marine  Draftsmen  at  Boston, 
Mass.;  headquarters,  Hotel  Brunswick.  Secretary, 
B.  G.  Barnes,   1596  North  Ave.,   Bridgeport,   Conn. 

June  23-27 — Summer  meeting  of  the  Society  of 
Automotive  Engineers  at  Ottawa  Beach,  Mich. 
Reservations  can  be  made  through  the  offices  of 
the  society   at  29  W.   39th   St.,    New  York   City. 

June  24-27 — Twenty-second  annual  meeting  of 
the  American  Society  for  Testing  Materials  at 
Atlantic  City,  N.  J.;  headquarters,  Hotel  Tray- 
more. 

June  26 — Annual  meeting  of  the  Rochester 
Society  of  Technical  Draftsmen,  in  Rooms  131- 
137  Sibley  Block,  328  Main  St.,  E.,  Rochester, 
N.  T.  Secretary,  O.  L.  Angevine,  Jr.,  857  Gene- 
see St.,   Rochester.   N.   Y. 


September  22-27 — First  annual  convention  and 
exhibit  of  the  American  Steel  Treaters'  Society 
in  Chicago,  111.  Business  manager,  W.  H.  Eisen- 
man,  154  E.  Erie  St.,  Chicago,  111. 

September  29-Ootober  4 — Eighth  annual  congress 
of  the  National  Safety  Council  at  Cleveland,  Ohio. 


SOCIETIES,   SCHOOLS  AND 
COLLEGES 


Clarkson  College  of  Technology,  Potsdam,  N.  Y. 
Bulletin  for  1919,  containing  calendar  for  1918- 
1919  and  for  1919-1920,  as  well  as  outline  of 
courses,    etc. 

Columbia  University,  Morningside  Heights,  New 
York  City.  Announcement  of  the  day  and  even- 
ing classes  of  the  summer  session  which  com- 
mences July  7,   and  ends  August  15. 

Workingmen's  College,  Inc.,  Melbourne  Tech- 
nical School,  Melbourne,  Australia.  Prospectus 
for  1919,  containing  outline  of  courses  and  other 
information   relating   to   the  institute. 

Society  for  Electrical  Development,  Ino.,  29  W. 
39th  St.,  New  York  City,  is  issuing  a  booklet 
entitled  "What  Licked  the  Kaiser?",  showing 
that  the  fundamental  feature  in  winning  the  war 
was  cooperation,  and  pointing  to  the  need  for  co- 
operation in  the  electrical  industries.  Some  of 
the  work  of  the  society  and  the  results  accom- 
plished by  it  are  described  in  the  pamphlet. 


BOOKS    AND    PAMPHLETS 


Aluminum  and  its  Light  Alloys.     120  pages,   7  by 
10   inches.      Published    by    the    Department   of 
Commerce,     Washington,     D.    C,     as    Circular 
No.    76  of   the   Bureau  of   Standards.     Price, 
20    cents. 
Construction    Materials    and    Machinery    in    Chile, 
Peru,   and  Ecuador.     By  W.  W.   Ewing,   trade 
commissioner.       204     pages,     6    by    9    inches. 
Published    by    the    Department   of   Commerce, 
Washington,   D.   C,   as  Special  Agent's  Series 
No.   175.     Sold  by  the  Superintendent  of  Doc- 
uments,    Government    Printing    Office,     Wash- 
ington,  D.   C.     Price,   20  cents. 
Fundamental    Electricity.     By    W.     P.     Wleman. 
128    pages,    4    by    6    inches;    27    illustrations. 
Published   by   the   Wieman   Co.,    614   E.    North 
Ave.,    Pittsburg,    Pa.      Price,    $2,    postpaid. 
This    book    discusses    the    elementary    principles 
of   electricity   and   is   intended    to   give   data    that 
will    form    a    foundation    for   an    understanding   of 
the    subject.      The    author   has    given    considerable 
space    to    the    subiect    of    astronomy    in    order    to 
show   the    relationship   that   exists   between   astro- 
nomy and  electricity. 

The  Principles  Underlying  Radio  Communication. 
355  pages,  4  by  7  inches.  Prepared  by  the 
Bureau  of  Standards  under  the  direction  of 
the    Office   of   the   Chief   Signal    Officer  of   the 
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We  were  once  asked  to  criticise  a  new  machine  and  gave  our 
opinion  that  the  spindle  would  soon  be  out  of  line  because  the 
bearing  was  short,  to  which  the  maker  replied:  "If  we  made 
that  bearing  as  long  as  it  ought  to  be  we  wouldn't  make  a 
cent  on  the  machine/' 

WE  BELIEVE  THIS  POLICY  IS  WRONG. 

One  customer  who  has  a 

PRECISION 

Boring,  Drilling  and  Milling  Machine 

13  YEARS  OLD 

recently  said:  "The  machine  is  so  accurate  that  it  seems  as 
though  it  must  have  been  made  to  order.  " 

We  admit  that  this  machine  has  been  used  mostly  on  Jig  Work; 
yet  our  customer's  remarks  show  that  the  machine  was  properly 
designed  to  resist  wear  and  was  made  to  give  service  and 
satisfaction,  and  not  merely  to  sell. 

Consult  your  own  interests  and  let  your 
final  decision  be  a  "Precision." 
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LUCAS  MACHINE 


NOW  AND 
ALWAYS  OF, 


TOOL  COMPANY 
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Annj,  Training  Bectlou,  as  Radio  Pamphlet 
No.  in.  Bold  i>v  im.'  Superintendent  of  Doc 
amenU,  Government  Printing  Office,  Wash- 
ington,  D.  0.     Price,  BB  cento. 

book  preeenti  briefly  the  basic  facts  and 
prindplei  «'f  slectromagnetlsm  and  their  appllea- 
n, hi  to  radio  communication.      \»  jfforl   ba 

.  hi  theee  toplci  in  ■  ilmpla  manner 
for  iii,-  dm  »f  students  baring  very  little  mathe- 
matical preparation,  Frequent  reference!  to 
■tandard  booki  are  given  for  the  benefit  of  those 
ulu.  \wsli  to  study  this  mbjeot  to  a  greater  ex- 
t.-nt. 

Labor  Turnovor,  Loyalty,  and  Duty.  Hy  Fred  H. 
Oolrin,  169  pages,  r»  by  T%  Inches;  illus- 
trated. Publlahed  i>y  the  McQraw-Hlll  Book 
Co..  Inc.,  889  W.  :tl»th  St.,  New  York  City. 
Price,  11.50,  net 
This  book  dlscoeaea  some  of  the  many  com- 
pUcated  labor  problem!  which  confront  the  em- 
ployer nt  the  present  time,  Including  those  relat- 
ing to  democracy  In  industry,  training  of  workers, 
reducing  labor  turnover,  shop  government,  and 
the  relations  between  the  employer  and  the  em- 
ploye. It  Is  believed  that  the  good  of  the  country 
ns  well  as  of  the  industries  demands  a  careful 
consideration  of  these  problems,  and  the  author 
has  endeavored  to  suggest  some  possible  solu- 
tions. The  book  describes  certain  methods  of 
dealing  with  labor  and  of  arousing  the  Interest 
of  the  employe  in  his  woTk  that  have  proved  suc- 
cessful in  actual  practice.  The  following  chapter 
heads  will  give  an  Idea  of  the  scope  of  the  work: 
Lack  of  interest  and  Labor  Turnover;  Building 
an  Organization;  Forgetting  the  Human  Element; 
Securing  Interest  by  Instruction;  Instruction  in 
the  Shop;  Non-financial  Incentives;  The  Employ- 
ment Manager;  Latest  Ideas  of  Leading  Men; 
and   Collective   Bargaining. 

Motor  Vehicle  Engineering.  By  Ethelbert  Favary. 
325  pages,  6  by  9  inches.  Published  by  the 
McGraw-Hill  Book  Co.,  Inc.,  239  W.  39th 
St.,  New  York  City.  Price,  $3.00,  net. 
The  object  of  this  book  is  to  give  in  a  concise 
and  simple  manner  the  information  needed  by 
the  designer  and  the  automobile  engineer  in  their 
everyday  work,  using  only  the  simplest  of  mathe- 
matics. The  book  is  also  intended  for  drafts- 
men, technical  graduates,  mechanics,  and  others 
engaged  in  the  different  branches  of  engineering 
who  wish  to  obtain  technical  training  in  motor 
vehicle  engineering,  including  design  and  testing. 
The  author  has  endeavored  to  bring  the  informa- 
tion up  to  date,  and  has  given  data  of  the  latest 
designs,  especially  gathered  for  this  purpose  from 
the  leading  manufacturers.  Considerable  space 
has  been  given  to  truck  engine  design  on  account 
of  the  increasing  importance  of  this  subject.  The 
book  gives  formulas  for  determining  the  strength 
and  dimensions  of  the  various  parts  of  motor 
vehicle  engines,  and  examples  of  standard  de- 
signs of  all  parts  of  engines  are  included.  The 
chapter  heads  are  as  follows:  Engine  Principles; 
Compression,  Combustion,  and  Expansion  of  Gas; 
Cylinder  Clearance  and  Compression;  Theory  of 
Four-cycle  Engine  Disclosed  by  Indicator  Dia- 
gram; Cylinder  Dimensions;  Valves;  Valve  Tim- 
ing, Cams,  Camshafts;  Camshaft  and  Accessory 
Drives;  Pistons;  Connecting-rods;  Crankshafts- 
Engine  Balancing;  Kinetic  Forces;  Flywheels; 
Crankcases;  Lubrication  of  Engines;  Offset  Cylin- 
ders; Manifolds;  Engine  Cooling,  Combustion 
Chamber,  etc.;  Power  of  Engines,  Efficiency, 
Torque;  Brake  Horsepower  Tests  of  Automobile 
Engines;  Mean  Effective  Pressure;  The  Mano- 
graph;  Brake  Horsepower  Test  by  Electric 
Dynamometer;  Brake  Horsepower  Test  by  Hy- 
draulic Dynamometer;  Tractive  Effort  and  Power 
Required  for  Motor  Vehicles;  Tractive  Factor, 
Torque,  etc.;  Materials:  Hardening  Steel;  Meth- 
ods of  Testing  the  Hardness  of  Metals. 


NEW  CATALOGUES  AND 
CIRCULARS 


Metalwood  Mfg.  Co.,  Detroit,  Mich.  Circular 
B  56,  descriptive  of  the  Metalwood  35-ton  hori- 
zontal forcing  press. 

Milwaukee  Auto  Engine  &'  Supply  Co.,  Milwau- 
kee, Wis.  Catalogue  12  of  timers  and  bumpers 
for  use  on  automobiles. 

Thomas  Spacing  Machine  Co.,  Fulton  Bldg., 
Pittsburg,  Pa.  Circular  illustrating  an  angle 
beveling  machine  for  ship  work. 

Fulflo  Pump  Co.,  Blanchester,  Ohio.  Leaflet  of 
"Fulflo"  motor-driven  pumps,  having  a  capacity 
of  from  5  to  60  gallons  per  minute. 

Universal  Drafting  Machine  Co.,  Cleveland, 
Ohio.  Catalogue  descriptive  of  the  Universal 
drafting  machine  and  the  accessories  furnished 
with  it. 

H.  Zering  Mfg.  Co.,  Cincinnati,  Ohio.  Catalogue 
17  of  hand-  and  power-driven  trucks,  casters, 
hand  carts,  wheels,  tractors,  automobile  turn- 
tables,  etc. 

Shepard  Electric  Crane  &  Hoist  Co.,  Montour 
Falls,  N.  Y.  Circular  advertising  Shepard  elec- 
tric cranes  and  hoists,  and  showing  installations 
for   various   classes   of   work. 

Griscom-RusseU  Co.,  90  West  St.,  New  York 
City.  Bulletin  230,  descriptive  of  the  Reilly 
water  heater  of  the  single-pass  and  two-pass 
types,   for  use  in  power  plants. 

Sprague  Electric  Works  of  General  Electric  Co., 
B27-531   W.   34th   St..    New   York    City.     Pamphlet 


of  Bprague  direct-  end  alternating-current  elec- 
tric  'tans  end  ventilating  outfits. 

Tuft-Polrco    Mfg.    Co.,    Woonsocket,    It.    I.      Price 

Uni   of  Tim  Pelrce   plug   and   ring    thread  gages, 

snap  gages,  sins  imrs,   v  blocks,   parallels,  angle- 

reamers,  mining  cutters,  arbors,  stc. 

Rood     &     Prinoo     Mfg.     Co.,     Worcester,     Mass. 

Oatalogua  giving  dimensions  mi<i  prices  of  the 
regular  products  of  ths  company,  which  Include 
screws,   bolts,   rods,  rivets,    burrs,   nuts,   st . 

Potor  A.  Fraaso  &  Co.,  Inc.,  417-421  Canul  St., 
N. ffl     York    City.       Price    list    of    flexible  back    band 

and  power  hacksaws,  stock  list  of  Bhelby  cold- 
drawn   seamless   steel   tubing   iu   round   and   square 

sizes. 

Langstadt-Moyer  Co.,  Appleton,  Wis.  Bulletin 
12,  describing  Langstiult-Meyer  direct-connected 
generating  units.  Bulletin  54,  giving  specifica- 
tions for  Langstadt-Meyer  private  electric  light 
plants. 

High  Speed  Hammer  Co.,  Inc.,  Rochester,  N. 
Y.  Catalogue  entitled  "Let  Us  Shoulder  Your 
Riveting  Problems,"  Illustrating  and  giving  spec- 
ifications for  the  company's  line  of  high-speed 
riveting   hammers. 

V.  E.  Lapointe  Mfg.  Co.,  Hartford,  Conn. 
Circular  of  the  "Velco"  lathe  broaching  attach- 
ment, which  has  a  stroke  of  48  inches  and  a 
capacity  for  broaching  square  holes  of  1*6  inch 
and   y2-inch  key  ways. 

Machinery  Co.  of  America,  Big  Rapids,  Mich. 
Catalogue  31,  treating  of  the  saw-  and  knife- 
fitting  machinery  and  tools  made  by  this  com- 
pany, including  emery  wheel  dressers,  saw  sharp- 
eners,   cup-wheel  grinders,   etc. 

Walter  A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo. 
Bulletin  258,  listing  the  new  and  second-hand 
rails  and  accessories  carried  in  stock.  Bulletin 
263,  listing  new  and  second-hand  portable  hand- 
power  pipe-threading  machines. 

Albro-Clem  Elevator  Co.,  501  Erie  Ave.,  East 
Philadelphia,  Pa.  Circular  descriptive  of  Hindley 
worm-gearing  which  is  claimed  to  have  superior 
load-carrying  ability  and  to  be  especially  adapted 
for  use   on   constantly   running   machines. 

Gulowsen  Grei  Engine  Co.,  Salmon  Bay,  Seattle, 
Wash.  Catalogue  2  of  marine  and  stationary 
heavy  oil  engines,  describing  the  principle  of  op- 
eration, method  of  starting,  construction  details, 
and   special  features  of   the  various  types. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa.,  is 
issuing  Bulletin  95  descriptive  of  the  city  of 
Pittsburg,  illustrated  with  views  of  the  city. 
The  booklet  also  illustrates  examples  of  work  pro- 
duced by  the  drop-forge  department  of  the  com- 
pany. 

Diamond  Chain  &  Mfg.  Co.,  Indianapolis,  Ind. 
Booklet  entitled  "Introducing  the  Makers  of 
Diamond  Chains,"  containing  some  facts  concern- 
ing the  organization,  plant,  facilities  and  policies 
of  the  company,  illustrated  with  photographs  of 
the  officers  and  views  of  the  plant. 

Hammond  Steel  Co.,  Inc.,  Syracuse,  N.  Y. 
Booklet  giving  information  concerning  the  various 
grades  of  tool  and  alloy  steels  made  by  this  com- 
pany. The  type  of  work  for  which  the  steel  is 
especially  adapted  and  the  hardening  treatment 
employed  are  stated  for  each  grade. 

Page  Steel  &  Wire  Co.,  Monessen,  Pa.  Catalogue 
of  "Aristos  Copperweld"  copper-clad  steel  wire, 
giving  information  pertaining  to  the  properties 
of  this  wire.  The  manufacture  of  the  wire  is 
described,  and  the  results  of  tests  are  given, 
showing   its   electrical   and   mechanical   properties. 

K-G  Welding  &  Cutting  Co.,  Inc.,  556  W.  34th 
St.,  New  York  City.  Catalogue  of  oxy-acetylene 
welding  and  cutting  equipment,  illustrating  and 
giving  specifications  for  the  various  styles  of 
torches  made  for  different  classes  of  work,  pres- 
sure regulators,   and  acetylene  welding  generators. 

Kinite  Co.  of  Milwaukee,  1338  St.  Paul  Ave., 
Milwaukee,  Wis.  Folder  descriptive  of  "Kinite," 
a  patented  alloy  steel  which  is  cast  in  special 
molds  that  give  it  the  appearance  of  a  smooth 
forging,  and  is  especially  adapted  for  making 
cutters,  dies,  taps  and  other  tools  with  multiple 
cutting   edges. 

Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis. 
Folder  entitled  "Melting  Metal  with  Electrically 
Heated  Pots,"  describing  the  floor  type  melting 
pots,  made  in  10-  and  25-pound  sizes,  and  the 
bench  type,  made  in  50-,  100-,  and  150-pound 
sizes.  Folder  of  Cutler-Hammer  push-button  por- 
celain sockets  for  electric  lights. 

Electric  Furnace  Co.,  Alliance,  Ohio.  Booklet 
5  B,  illustrating  and  describing  Baily  electric 
furnaces  for  melting  non-ferrous  metals.  The 
booklet  shows  a  few  typical  installations  and 
gives  information  relating  to  fuel  cost,  reliability 
of  essential  furnace  parts,  foundry  conditions, 
quality  of  metal  produced,  and  comparative  metal 
losses. 

Gisholt  Machine  Co.,  Madison,  Wis.  Bulletin 
comprising  a  condensed  catalogue  of  all  the 
Gisholt  products,  which  include  hand-operated 
and  automatic  turret  lathes,  vertical  boring  and 
turning  mills,  universal  tool  grinders,  horizontal 
boring  and  drilling  machines,  toolpost  tool-holders, 
adjustable  reamers,  boring-bars,  and  period- 
ographs. 

Reynolds  Machine  Co.,  Massillon,  Ohio.  Cat- 
alogue F  of  Reynolds  power-driven,  automatic, 
magazine-feed  screw-driving  machines,  for  wood 
or  machine  screws.     These  machines  are  designed 


to    handle    three    sl7.eK   of   screws   of   all   styles,    and 

the  range  of  screws  handled  can  i»-  Increased  by 
the  provision  <,f  spsclal  Interchangeable  parts. 

Frank  D.  Choao,  Ino.,  Whitehall  Bldg.,  New 
Y"il.  city,  and  64B  N.  Michigan  Ave.,  Chicago, 
ill.  Booklet  entitled,  "Ideals  and  Convictions," 
containing    reprints    of    advertisements   originally 

published    In    the    "Chicago   Tribune, "    setting    forth 

briefly  what  the  company  is  doing  ns  industrial 
engineers.  The  booklet  is  Illustrated  with  views 
of  plants  constructed   by   ths  company. 

Universal    Bearing    Co.,    Lorain,    Ohio.      Circular 

giving  Information  on  characteristics  of  the  "Uni- 

versal"  bearing  metal  made  by  this  company, 
which  Is  Intended  for  use  under  severe  conditions 
Of  service.  Circular  containing  letters  of  recom- 
mendation from  users  of  "Universal"  bearing 
metal.  The  selling  agents  for  the  company  are 
B.  II.  Senn  &  Co..  Inc.,  52  Vanderbllt  Avo.,  New 
York   City. 

Eleotrio  Welding  Co.,  2114  Superior  Viaduct, 
Cleveland,  Ohio.  Booklet  descriptive  of  the  El- 
weld  process  of  welding  high-speed  steel  lathe, 
planer,  and  other  tools,  which  have  become  too 
short  to  use  In  the  regular  way,  to  tool  steel 
shanks.  The  catalogue  gives  concrete  examples 
of  the  saving  that  can  be  effected  by  this  practice 
and  shows  a  number  of  the  tools  that  can  be 
welded   In   this  way. 

Simonds  Mfg.  Co.,  Fitchburg,  Mass.  Catalogue 
entitled  "Simonds  Saw  Steel  Products  in  the 
War,"  describing  the  war  work  accomplished  by 
this  concern,  illustrated  with  views  showing  the 
manufacture  of  armor  plate  In  the  plant,  and 
sketches  showing  the  use  to  which  the  armor  plate 
is  put  in  the  Army  and  Navy.  Several  pages  of 
illustrations  are  included  showing  Simonds  hack- 
saws,  band  saws,  cut-off  saws,  etc. 

Carpenter  Steel  Co.,  Reading,  Pa.  Catalogue 
8,  containing  data  on  Carpenter  alloy  steels, 
which  are  intended  for  use  wherever  great 
strength  and  stability  under  severe  service  are 
demanded,  together  with  economy  In  weight  and 
space.  In  addition  to  the  description  of  the  spe- 
cial steels  given,  diagrams  are  presented  show- 
ing their  physical  properties  in  relation  to  draw- 
ing temperatures  and  the  location  of  critical 
points. 

Doehler  Die-Casting  Co.,  Court,  Ninth  and  Hunt- 
ington Sts.,  Brooklyn,  N.  Y.  Booklet  entitled 
"Do-Di  Finished  Brass  Castings,"  treating  of 
this  company's  brass  die-casting  process  by  means 
of  which  solid,  homogeneous  castings  are  pro- 
duced, having  such  smooth  surfaces  that  no  ma- 
chining is  necessary  unless  a  specially  high  finish 
is  required.  Examples  of  work  that  may  be  ad- 
vantageously produced  by  the  use  of  this  process 
are  shown. 

Morse  Chain  Co.,  Ithaca,  N.  Y.  Pamphlet  en- 
titled "Chain  Drives,"  containing  an  article  by 
J.  S.  White  which  was  reprinted  from  the  1919 
Year  Book  of  the  National  Association  of  Cotton 
Manufacturers.  The  purpose  of  the  booklet  is  to 
present  to  textile  engineers  a  synopsis  of  the 
general  subject  of  chain  driving  and  to  indicate 
the  possibilities  of  chain  driving  in  this  field, 
and  the  advantages  accruing  from  the  use  of 
chain  drives  in  general  power  transmission  work. 

Fellows  Gear  Shaper  Co.,  Springfield,  Vt.  Sixth 
edition  of  the  book  entitled  "Commercial  Gear 
Cutting,"  which  comprises  a  treatise  on  com- 
mercial gear  cutting,  dealing  particularly  with 
the  production  of  spur,  helical,  and  internal  gears 
on  the  gear  shaper.  The  concluding  chapter 
of  the  book  points  out  the  application  of  the 
gear  shaper  to  other  work  than  the  production  of 
gears,  including  the  making  of  cams  and  other 
parts  of  irregular  shape,  graduating,  dividing, 
etc. 

Solar  Metal  Products  Co.,  Inc.,  Columbus,  Ohio. 
Pamphlet  entitled  "Getting  Results  in  Sheet 
Steel  Work,"  showing  views  in  the  company's 
factory  and  examples  of  Its  sheet  steel  products. 
The  company  specializes  In  the  production  of 
sheet  steel  between  10  and  20  gage,  and  handles 
all  operations  upon  it,  including  shearing,  punch- 
ing, blanking,  breaking,  forming,  drawing,  roll- 
ing, welding,  annealing,  retinning,  grinding,  fit- 
ting, riveting,  painting,  finishing,  and  assem- 
bling. 

Guaranty  Trust  Co.  of  New  York,  140  Broad- 
way, New  York  City,  is  issuing  a  pamphlet  en- 
titled "How  Business  with  Foreign  Countries  is 
Financed."  The  information  given  is  intended 
to  be  of  assistance  to  those  who  wish  to  enter 
the  field  of  foreign  trade  or  to  extend  their  for- 
eign business.  The  company  is  also  issuing  a 
pamphlet  entitled  "Banking  Service  for  Foreign 
Trade,"  giving  information  concerning  the  activ- 
ities, functions  and  facilities  of  the  foreign  de- 
partment of   the   company. 

Ingersoll  Milling  Machine  Co.,  Rockford,  111. 
Catalogue  38  of  Ingersoll  inserted-tooth  milling 
cutters.  The  book  shows  a  series  of  standardized 
face  mills,  adapted  for  milling  cast  iron,  steel 
forgings  and  castings,  and  aluminum,  as  well  as 
end-mills,  side-mills,  arbor-mills,  interlocking  cut- 
ters, and  inserted-tooth  profile  milling  cutters. 
There  are  also  listed  standard  types  of  solid  mill- 
ing cutters.  The  different  types  of  milling  cut- 
ters are  shown  in  use  on  various  classes  of  work, 
and   dimensions   and   specifications   are  given. 

Yale  &  Towne  Mfg.  Co.,  9  E.  40th  St.,  New 
York  City,  has  published  a  booklet  comprising  a 
semi-centennial  souvenir  of  the  company,  which 
was  established  in  1868.  The  booklet  contains 
a  history  of  the  origin  of  a  number  of  the  well- 
known    Yale    &    Towne    products,    such    tis    locks. 
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WHEN    YOU    WANT 

TOOLS 
HARDWARE 
AND  SUPPLIES 


First  you  need  our  large  catalog  showing  a  full  line  of  Bolts, 
Screws,  Nuts,  Washers,  Rivets,  Burrs  and  a  full  assortment  of  Tools, 
including  Drills,  Files,  Reamers,  Taps,  Dies,  Wrenches,  Hammers, 
Pliers,  etc.,  etc.  During  the  past  few  years'  "rush"  many  very  large 
concerns  have  found  our  stock  a  most  handy  source  for  large  and 
varied  assortments  of  staple  supplies. 

For  71  years  we  have  been  handling  this  line,  and  during  this  period 
our  hobby  has  been  Quality.  In  your  dealings  with  us  you  will 
have  the  satisfaction  of  knowing  that  you  are  getting  the  best  the 
market  offers  and  at  lowest  current  rates  consistent  with  quality. 

In  corresponding  about  Catalog  please  mention  Catalog  No.  198 

HAMMACHER,  SCHLEMMER  &  CO. 
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TftADE  NOTES 


C'lino  Elootrio  Mfg\  Co.  hns  romoTod  its  offices 
to  tha  Boarbridge  Bonding,  Broadway,  batwoan 
8-«iii  and  8Bth  sis.,  N.-w  Tort  citv. 

Slocum.  Avriun  &  Slocum  Laboratories.  Inc. 
him  moved  Its  executive  offices  from  80  Plna  Bt 
to  iii.-   fortieth   Boor  »r  the   Woolworth   Building. 

Georfro  A.  Haws,  Inc.  Is  now  located  nt  895 
Broadwny.  N.-w  York  City,  to  Which  address  nil 
correspondence  should  be  sent.  The  factory  is 
located  nt  Osrlatadt,  N.  J. 

Wilson-Mneulon  Co..  Inc.,  783  E.  142nd  St., 
N.-w  York  t'llv.  manufacturer  of  pyrometers,  has 
opened  a  branch  office  In  Chicago,  in  the  Monroe 
Building.    With   K.   0.    Baker  in  charge. 

National  Device  &  Drill  Co.,  Ypsllnntl.  Mich., 
manufacturer  of  high-speed  forged  twist  drills, 
has  changed  its  name  to  the  Ypsilanti  Twist  Drill 
Co.     The   new  general   manager   Is   H.    A.    Bisbee. 

L.  V.  Estes,  Inc,  Industrial  engineers  and  ac- 
countants, have  removed  their  offices  from  the 
Mt-Cormick  Building.  Chicago.  111.,  to  the  Century 
Building,  202  S.  State  St.,  where  they  occupy  the 
entire   fifteenth  floor. 

American  Broach  &  Machine  Co.,  Ann  Arbor, 
Mich.,  is  beginning  the  construction  of  a  plant 
on  a  site  recently  purchased  in  Ann  Arbor,  Mich., 
which  will  be  devoted  entirely  to  the  manufacture 
of  broaching  equipment. 

Van  Dom  Electric  Tool  Co.,  Cleveland,  Ohio, 
monufacturer  of  portable  electric  drills,  reamers, 
and  grinders,  has  opened  an  office  at  527  S.  Dear- 
born St.,  Chicago,  111.,  with  William  Cottrell, 
sales  manager,   in   charge. 

Max  Ams  Machine  Co.  has  removed  Its  exec- 
utive and  sales  offices  from  the  factory  at  Bridge- 
port, Conn.,  to  the  home  office  at  101  Park  Ave., 
New  York  City.  All  correspondence  should  be 
addressed   to  the   New   York   office. 

Carborundum  Co.,  Niagara  Falls,  N.  Y.,  recently 
elected  Frank  J.  Tone  president,  succeeding  Frank 
W.  Haskell.  George  R.  Rayner  has  been  made 
vice-president,  succeeding  R.  B.  Mellon,  of  Pitts- 
burg, and  F.  H.  Manley  retains  the  office  of 
treasurer. 

Hatton,  Klein  &  Holmes  is  a  firm  recently  or- 
ganized at  Cedar  Rapids,  Iowa,  by  Norman  Hat- 
ton,  William  J.  Klein,  and  S.  E  Holmes,  to  en- 
gage in  general  engineering,  architecture,  machin- 
ery lay-outs,  heating  and  ventilating,  and  in- 
dustrial  engineering. 

Taft-Peirce  Mfg.  Co.,  Woonsocket,  R.  I.,  has 
appointed  the  following  companies  as  exclusive 
agents  in  the  territories  in  which  they  are  lo- 
cated: Cadillac  Tool  Co.,  Detroit,  Mich.;  Syra- 
cuse Supoly  Co.,  Syracuse,  N.  Y.;  and  Sherritt 
&  Stoer  Co.,  Philadelphia,   Pa. 

Riflaw  Metal  Sales  Corporation,  Pittsburg  Life 
Bldg.,  Pittsburg,  Pa.,  manufacturer  of  iron  and 
steel  products,  has  recently  obtained  a  contract 
for  machinery  to  be  installed  in  the  new  plant 
of  the  Colonial  Concrete  Products  Co.,  which  is 
being  constructed  at  Glenshaw,  Pa. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J., 
at  its  annual  meeting  on  April  21,  elected  the 
following  officers  for  the  ensuing  year:  George  T. 
Smith,  president;  George  E.  Long,  vice-president; 
J.  H.  Schermerhorn,  vice-president;  Harry  Dailey, 
secretary;  William  Koester,  treasurer;  and  Albert 
Norris,    assistant    secretary    and    treasurer. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J., 
has  removed  its  Philadelphia  sales  office  from 
1020  Arch  St.,  to  Rooms  801-802,  Finance  Build- 
ing, S.  Penn  Square,  Philadelphia,  Pa.  The 
Philadelphia  office  is  under  the  management  of 
W.  G.  Stringer,  who  has  been  with  the  company 
since  1808. 

Tacony  Steel  Co.,  Tacony,  Philadelphia,  Pa.,  at 
a  recent  meeting  elected  J.  B.  Warren  president 
and  general  manager  of  the  company;  George 
Satterthwaite,  vice-president  and  treasurer;  and 
Henry  T.  Stetson,  secretary.  The  company  has 
recently  completed  a  150-foot  extension  to  its 
main  press  shop. 

Sundstrom  Mfg.  Co.,  32nd  and  Shields  Ave., 
Chicago,  111.,  has  changed  its  name  to  the  Rex 
Machine  Co.  The  company  will  manufacture  and 
market  the  Rex  line  of  automotive  air  equipment 
In  addition  to  dies  and  tools  under  the  same  or- 
ganization as  heretofore.  G.  E.  Sundstrom  is 
president  of  the   concern. 

V.  E,  Lapolnte  Mfg.  Co.,  formerly  located  at 
Hartford,  Conn.,  announces  that  the  company  Is 
now  moving  Into  a  larger  shop  in  Manchester, 
Conn.,  and  expects  to  be  running  full  force  in 
the  new  plant  about  June  15.  The  change  in  lo- 
cation was  made  necessary  by  the  increased  busi- 
ness of  the  company. 

Rlckert-Shafer  Co.,  612  W.  12th  St.,  Erie,  Pa., 
maker  of  tapping  machines  and  tools,  announces 
that  the  company  has  recently  made  large  ship- 
ments   of    small    tools    to    Belgium    and    Sweden, 


nn. I    report*    Hint    li.ilh    domestic    nnd    foreign    tuixl 

rery  active,   requiring  iii<-  running  <«r  th« 
factor)1    on    full    time    with    n    full    for..-. 

Booth-Hall  Co.,  designer  im<i  iiiiiidi-r  of  electric 
furnaces,  announce!  Um  removal  <>f  n»  sxscutlve 
and  islei  offices  to  Room  1007-1008,  Hearst  Huiid- 
ing,  B90  w.  Madison  st..  Chicago,  111.  Thin 
chnngs  "is  necessitated  by  new  arrangements 
Mint  iinvi-  been  mads  In  connection  with  tin-  mam* 

f  11. -lure    of    the    conipnny's    electric    furnace    equip- 
in. -nt. 

B.  J.  Stamping  Co.,  1435-1437  Dorr  St.,  Toledo. 
Ohio,  hns  ben  organized  for  the  production  Of 
metal  stampings,  drawing,  nn.i  preai  work  in  gen- 
eral. The  officers  nn-  Jerry  Bingham,  president 
and  general  mnnnger;  yn.i  Chester  Band,  general 
superintendent.  The  directors  wiU  bo  Jerry  Btng- 
ham,  Chester  Bhhd,  nnd  William  Peters,  all  of 
Toledo, 

Van  Dom  &  Dutton  Co..  Clcvelnnd.  Ohio,  mnnu- 
faCturer  of  gears,  hns  opened  branch  offices  in 
N.-w  York  and  Chicago.  Barry  B\  Keegan,  for- 
merly with  the  Chicago  Surface  Lines,  will  man- 
age  the  Chicago  branch,  which  Is  located  at  1241 
First  National  Bnnk  Bldg.  John  Keegnn  will 
mnnnce  the  New  York  City  office.  Room  817,  30 
Church   St. 

Brownlie  &  Green,  Ltd.,  Church  St.,  Cheetham, ,, 
Manchester,  Englnnd,  technical  chemists  and  en-r 
gineera,  specialists  in  fuel  economy,  are  dis- 
tributing two  pamphlets  containing  reprints  of 
articles  from  "Engineering"  entitled  "Exact  Data 
on  the  Banning  of  Steam  Boiler  Plants,"  and 
"Coal  Saving  by  the  Scientific  Control  of  Steam 
Boiler  Plants." 

Paul  W.  Koch  &  Co.,  19  S.  Wells  St.,  Chicago, 
111.,  have  opened  Pacific  coast  offices  to  take  care 
of  the  sales  of  the  "Jiffy"  adjustable  cutter, 
"Jiffy"  speed  punch,  and  other  "Jiffy"  labor- 
saving  tools  at  the  following  addresses:  114  San 
Fernando  Bldg.,  Los  Angeles,  Cal.;  324  Rlalto 
Bldg.,  San  Francisco,  Cal.;  and  342  Sherlock 
Bldg.,    Portland,    Ore. 

New  Standard  Hardware  Works,  Inc.,  Mount 
Joy,  Pa.,  manufacturers  of  the  New  Standard 
unit  system  and  process  for  the  hot-tinning  and 
retinning  of  all  kinds  of  metals,  has  obtained  a 
contract  for  a  No.  2  unit,  which  will  be  installed 
in  the  cream  separator  department  of  the  Massey- 
Harris  Co.  Works.  Toronto.  Canada,  for  the  pur- 
pose of  hot-tinning  steel  stampings  for  cream 
separators. 

Fulflo  Pump  Co.,  Blanehester,  Ohio,  has  found 
it  necessary,  owing  to  the  increased  demand  for 
"Fulflo"  pumps  in  the  Chicago  district,  to  estab- 
lish an  office  in  Chicago.  The  office  is  located  at 
6253  Ellis  Ave.  and  is  in  charge  of  R.  E.  Manly 
of  the  Manly  Sales  Co.  A  stock  of  pumps  will 
be  maintained  at  Chicago,  including  all  the  stand- 
ard pumps  for  machine  tools,  grinding  machines, 
circulating   baths,    etc. 

Cleveland  Milling  Machine  Co.,  Cleveland,  Ohio, 
manufacturer  of  milling  machines,  milling  cut- 
ters, and  special  tools,  has  recently  completed  a 
three-story  addition  to  its  plant.  The  new  build- 
ing is  of  the  most  modern  construction,  and  in- 
cludes all  the  latest  sanitary  appointments  for 
the  employes,  such  as  shower-baths,  and  a  dining- 
room  that  is  considered  to  be  one  of  the  most 
up-to-date  in  any  shop  in  the  vicinity. 

Tacony  Steel  Co.,  Tacony,  Philadelphia,  Pa., 
has  opened  a  district  sales  office  at  2  Rector  St., 
New  York  City,  with  Paul  J.  Driscoll,  New  York 
district  manager  of  sales,  in  charge.  W.  W. 
Corkran,  formerly  with  the  Mid  vale  Steel  Co.,  is 
assistant  manager  of  sales  in  the  New  York 
district.  The  company  has  also  opened  a  Cleve- 
land office  in  the  Swetland  Building  under  the 
direction  of  W.  W.  Keefer,  as  district  sales  man- 
ager. 

Barrett-Cravens  Co.,  171  N.  Anne  St.,  Chicago, 
111.,  builder  of  Barrett  lift-trucks,  has  moved  in- 
to a  new  three-story  factory  building  at  169-173 
N.  Ann  St.,  Chicago,  111.,  where  the  company 
will  combine  its  shop,  office,  and  warehouse  in 
one  location.  The  sales  office  was  formerly  lo- 
cated in  the  Transportation  Building,  Chicago, 
but  will  henceforth  be  at  the  new  address.  The 
new  shop  will  give  a  considerable  Increase  In  the 
manufacturing  space  and  facilities  of  the  com- 
pany. 

O.  R.  Adams  Mfg.  Co.,  Inc.,  Rochester,  N.  Y., 
has  just  increased  its  capital  stock  from  $30,000 
to  $150,000,  and  has  let  a  contract  for  a  new  build- 
ing to  take  care  of  the  growing  demand  for  the 
Adams  "Short-cut"  lathe.  The  new  building  will 
provide  about  4500  square  feet  of  floor  space.  F. 
H.  Brown,  formerly  sales  manager  of  the  Sher- 
ritt &  Stoer  Co.,  has  been  elected  president  and 
general  manager,  and  O.  R.  Adams,  secretary 
and    treasurer. 

Collins  Rotary  Safety  Razor  Sales  Co.,  519  First 
National  Bank  Bldg.,  Chicago,  111.,  has  under 
construction  a  new  factory  located  at  West  Lake 
St.,  between  43rd  and  44th  Aves.,  Chicago,  111., 
which  it  expects  to  occupy  in  July,  and  where  it 
will  manufacture  the  Collins  rotary  safety  razor. 
The  size  of  the  building  is  158  by  200  feet,  two 
stories  high,  built  of  brick,  concrete,  and  steel. 
The  company  is  now  tooling  up  and  equipping  for 
a  first  year's  production  of  400,000  razors.  H.  A. 
Hassalquist  will  be  superintendent  and  production 
engineer  of  the  new  plant. 

Fellows  Gear  Shaper  Co.,  Springfield,  Vt.,  has 
found   it  necessary   to  make   further  extensions   to 


1 1 h    plant,    which    was    considerably    enlarged    dm 

lug  1018,  owing  to  its  rapidly  Increasing  busi- 
ness, The  additions  will  consist  of  a  144-  by 
117-foot  shop  of  steel  and  brick  construction,  two 
Stories    high,    nnd    n    n.-w    efflCO    of    Steel    aBd    hrl.-k 

construction,  49  by  109  f.-.-t.    The  new  shop  win 

Incrensr    the    niiiiiiifiii-tui  lug    capacity    of    the    plant 

about  60  pei  oent,  The  company  now  employs 
approximately  460  men,  and  irhen  the  new  plant 
is  iii  operation  the  Cores  will  be  Increased  to  ap- 
proximately 750.  The  BOB  tract  for  the  ex  tension 
hns  Im'.-ii  let  to  the  New  England  Structural  Co. 
of    r.oston. 

National  Foundry  &  Machine  Co.,  Inc.,  is  a 
n.-w  corporation  Mint  hns  tnken  over  the  business 
and  properly  of  the  Michigan  Tool  &  Machine 
Co.,  Ypsllnnll,  Mich.  The  new  concern  will  manu- 
facture, on  a  large  scale,  the  well-known  Michigan 
power  presses,  which  have  been  on  the  market 
for  nearly  thirty  years,  and  the  Michigan  mul- 
tiple drilling  machines,  and  will  also  make  gray 
iron  castings  from  one  pound  or  less  up  to  80,000 
pounds.  The  officers  are  as  follows:  President, 
Kobert  E.  Vincent;  vice-president,  William  Dow- 
ney; secretary,  Wlnthrop  D.  Allen;  treasurer,  Ira 
S.  Parke;  and  assistant  treasurer  and  general 
manager,  William  Nlckless.  The  company  has 
plants  at   Ypsilanti   and   at   Plymouth,    Mich. 

Solar  Metal  Products  Co.,  Inc.,  Columbus,  Ohio, 
announces  the  following  changes  In  its  organiza- 
tion: Q.  R.  Le  Sauvage,  who  was  elected  pres- 
ident in  January,  1919,  has  been  released  from 
active  duty  in  the  United  States  Naval  Reserve 
Force,  and  has  assumed  the  duties  of  general 
manager  of  the  company,  succeeding  H.  R.  Gogay. 
formerly  vice-president,  treasurer,  and  general 
manager.  E.  C.  Camp  has  been  elected  assistant 
treasurer  and  assistant  to  the  president,  and 
will  continue  his  work  as  sales  manager  in  charge 
of  sales  and  advertising.  A.  C.  Rollins  has  been 
elected  treasurer,  and  E.  C.  Probst  has  been  'ap- 
pointed purchasing  agent  and  chief  of  the  order 
and  service  departments.  A.  Miller  has  been  ap- 
pointed works  manager,  and  H.  C.  Miller  has 
been  made  superintendent  of  the  paint  enameling 
department. 

Black  &  Decker  Mfg.  Co.,  140  S.  Calvert  St., 
Baltimore,  Md.,  has  established  a  New  York  of- 
fice at  Room  2920,  Equitable  Building,  which  will 
be  in  charge  of  G.  R.  Lundane,  who  will  super- 
vise the  distribution  of  Black  &  Decker  products 
In  New  York  City  and  the  surrounding  territory, 
including  the  state  of  Connecticut.  Mr.  Lundane 
was  formerly  connected  with  the  Thomas  B.  Jef- 
fery  Co.,  Kenosha,  Wis.,  in  the  capacity  of  ser- 
vice manager  of  the  Kansas  City  plant.  He  sub- 
sequently handled  the  Jeffery  car  for  the  state  of 
Illinois,  and  has  recently  been  connected  with  the 
Findeisen  &  Kropf  Mfg.  Co.,  of  Chicago,  111., 
manufacturer  of  the  Rayfleld  carburetor,  as  the 
Eastern  District  sales  manager.  The  Black  & 
Decker  Mfg.  Co.  now  has  branches  in  New  Yorki 
Philadelphia,  Atlanta,  San  Francisco,  Chicago, 
Detroit,  Columbus,  Buffalo,  and  Boston.  The 
company  also  has  foreign  connections  in  England, 
France,  Norway,  Sweden,  and  Japan. 

Clark  Equipment  Co.,  successor  to  Celfor  Tool 
Co.  and  the  Buchanan  Electric  Steel  Co.,  Buchan- 
an, Mich.,  announces  that  all  employes  of  the 
company,  whether  paid  by  the  month,  day,  or 
hour,  who  have  been  employed  by  the  company 
for  one  year  or  more  will  be  allowed  one  week's , 
vacation  with  full  pay.  The  new  plan  goes  into 
effect  this  month,  and  includes  all  machinists, 
toolmakers,  molders,  etc.,  irrespective  of  em- 
ployment. Heretofore,  as  in  other  corporations, 
this  privilege  has  been  granted  only  to  the  offi- 
cers and  to  the  office  and  clerical  forces.  The 
company  has  just  completed  a  hospital  for  the 
use  of  its  employes.  While  this  hospital  is  in- 
tended primarily  for  the  employes  of  the  com- 
pany, it  is  open  to  local  residents  at  cost.  The 
hospital  is  known  as  the  Clark  Hospital,  and  is 
provided  with  modern  equipment  throughout.  It 
is  situated  In  proximity  to  the  company's  plant 
so  that  emergency  accident  cases  can  be  cared 
for  promptly.  The  operation  of  the  hospital  is 
directed  by  the  Clark  Hospital  Association,  an 
organization  of  employes  of  the  Clark  Equipment 
Co.,   and  of  residents  of  the  community. 

Allied  Machinery  Co.,  of  America,  51  Chambers 
St.,  New  York  City,  has  increased  its  capital 
stock  to  $5,000,000.  This  was  made  necessary  by 
the  decision  of  the  American  International  Cor- 
poration to  group  all  of  its  machinery  export 
selling  subsidiaries  under  one  head.  This  move 
contemplates  the  complete  absorption  of  the  Al- 
lied Construction  Machinery  Corporation  by  the 
Allied  Machinery  Co.  of  America.  The  Allied 
Machinery  Co.  de  France  and  the  Allied  Machin- 
ery Co.  d'ltalla  will  retain  their  corporate  en- 
tities, but  their  parent  corporation  will  be  the 
Allied  Machinery  Co.  of  America  rather  than  the 
American  International  Corporation  as  before. 
This  is  also  true  of  the  Home  Co.,  Ltd.,  of 
Japan,  which  was  purchased  early  in  the  year  by 
the  American  International  Corporation.  J.  W. 
Hook  will  continue  as  president  of  the  Allied  Ma- 
chinery Co.  of  America,  in  general  charge  of  the 
business.  F.  A.  Monroe,  S.  T.  Henry,  and  T.  G. 
Nee  have  been  elected  vice-presidents.  Mr.  Mon- 
roe is  in  charge  of  the  administrative  affairs  of 
the  company.  Mr.  Henry  is  in  charge  of  sales 
and  advertising  and  Mr.  Nee  is  at  present  in 
Japan  devoting  his  attention  to  the  affairs  of 
the  Home  Co.,  Ltd.  R.  P.  Redier  is  general 
sales  manager  of  the  company,  with  headquarters 
at  Paris. 
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Temperature  Indicating 
and  Controlling  Systems 


Different  Types  of  Thermo-electric  Apparatus  for  Indicating   and    Recording  Temperatures  in   Heat- 
treating  Furnaces  and  for  Controlling  Temperatures  by  Signals  and  by 
Automatic  Regulation — First  of  Three  Articles 

By  FRANKLIN  D.  JONES 


f 

% 

HE  quality  of  some  manufactured  products  de- 
pends largely  upon  the  skill  and  experience  of 
workmen  who  control  entirely,  or  in  part,  what- 
ever manufacturing  processes  are  required.  On 
the  contrary,  other  processes  and  their  products 
are  regulated  largely,  or  entirely,  by  mechanical  and  elec- 
trical apparatus,  the  quality  being  controlled  by  means  which 
are  unvarying  and  capable  of  uniform  results  that  agree 
with  predetermined  and  approved  standards.  While  experi- 
ence is  indispensable  in 
the  heat-treatment  of 
steel,  nevertheless  much 
can  and  has  been  done 
to  avoid  dependence 
upon  experience  and 
judgment,  by  the  devel- 
opment and  use  of  sci- 
entific instruments  and 
methods — which  is 
equally  true  of  many 
other  branches  of  work, 
both  in  the  engineering 
and  other  fields. 

The  operation  of  a 
well  equipped  heat- 
treating  plant  is  based 
primarily  upon  the  re- 
quirements which  have 
been  found  essential 
for  obtaining  whatever 
physical  characteristics 
are  needed  in  the  steel. 


Fig.   1.     Furnace  equipped  with  Indicating  Pyrometers  mounted  on  a  Panel 


In  general,  the  heat-treatment  of  steel  involves  first,  deter- 
mining how  the  desired  physical  qualities  are  to  be  obtained, 
and  second,  what  apparatus  will  make  it  possible  to  secure 
these  results  without  guesswork  or  the  employment  of  hap- 
hazard methods.  The  metallurgist  and  steel-maker,  by  the 
development  of  improved  processes,  have  made  it  possible  to 
produce  steels  which  meet  practically  all  physical  require- 
ments, although  it  is  apparent  that  scientific  methods  as  ap- 
plied to  smelting  and  refining  processes  may  be  almost  com- 
pletely offset  and  the 
best  grades  of  steel  in- 
jured or  spoiled,  if  the 
heat-treating  processes 
depend  merely  upon 
judgment  rather  than 
upon  definite  and  pre- 
cise knowledge.  T  h  e 
recognition  of  this  sim- 
ple fact  is  indicated  by 
the  practice  and  equip- 
ment found  in  the  heat- 
treating  departments  of 
m  o  (1  e  r  n  plants. 
cially  where  tools,  ma- 
chinery of  v  a  r  ions 
kinds,  or  steel  pro- 
ducts in  general  are 
manufactured  on  a 
large  scale  and  accu- 
rate methods  of  insur- 
ing uniform  heat-treat- 
ment are  essential. 
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Fig.    2.     Taking   a  Temperature   Reading   of   a  Heat-treating   Furnace 
with  an  Indicating  Pyrometer  of  the  Potentiometer  Type 

General  Requirements  for  the  Heat-treatment  of  Steel 

The  object  of  heat-treating  processes  as  ordinarily  applied 
to  steel  machine  parts  is  to  change  the  physical  structure 
of  the  material  and  make  the  steel  either  softer  or  harder. 
When  the  steel  is  treated  to  make  it  harder  than  steel  in 
the  natural  or  untreated  condition,  the  object  may  be  to  pro- 
vide hard  wearing  surfaces,  greater  stiffness  or  resistance 
to  deflection,  or  a  degree  of  hardness  that  will  enable  edged 
tools  made  from  the  steel  to  cut  other  metals  or  softer  ma- 
terials. A  reduction  in  the  degree  of  hardness  may  be  neces- 
sary to  permit  cutting  the  metal,  as  when  steel  is  annealed, 
or  to  reduce  brittleness  by  sacrificing  hardness,  as  when 
hardened  tools  are  tempered.  In  brief,  then,  the  object  of 
heat-treatment  is  to  obtain  physical  properties  that  will  meet 
the  mechanical  requirements.  If  the  heat-treating  process 
is  applied  to  duplicate  parts  which  are  to  serve  the  same 
purpose,  the  advantage  of  uniformity  in  the  physical  quali- 
ties of  those  parts  will  be  apparent  to  all  experienced  me- 
chanics and  engineers. 

In  order  to  control  various  heat-treating  processes  in  a 
definite  and  specific  manner,  considerable  equipment  has 
been  developed  during  recent  years,  and  the  purpose  of  this 
article  is  to  present  a  general  review  of  the  approved  meth- 
ods and  apparatus  for  indicating,  controlling,  and  recording 


Fig.    3.      Indicating   Potentiometer   so   arranged   that   Temperature 
Deviations  are  read  directly  from  Galvanometer  Scale 

temperatures,  especially  in  connection  with  the  hardening, 
tempering,  annealing,  or  casehardening  of  steel  parts.  The 
proper  heat-treatment  of  steel  depends  upon  several  general 
requirements  which  include  the  correct  degree  of  tempera- 
ture in  the  furnace,  the  proper  atmospheric  conditions  in 
the  furnace,  a  uniform  and  correct  temperature  throughout 
the  part  being  heat-treated,  correct  timing  of  the  heating 
period  to  obtain  a  uniform  temperature,  and  the  recording 
of  data  for  future  reference. 

Maintaining  the  correct  temperature  in  the  furnace  in- 
volves first,  determining  what  that  temperature  should  be, 
and  second,  adopting  means  of  indicating  or  measuring  the 
temperature.  The  proper  degree  of  temperature  depends 
not  only  upon  the  kind  of  heat-treatment — that  is,  whether 
hardening,  tempering,  etc. — but  also  upon  the  chemical  com- 
position of  the  steel,  and  the  desired  physical  qualities  in 
the  heat-treated  product.  For  instance,  high-carbon  or  tool 
steel  should  be  hardened  at  a  temperature  depending  upon 
the  amount  of  carbon  it  contains,  as  is  generally  known. 
If  the  temperature  is  too  low,  the  steel  is  not  hardened  by  a 
sudden  cooling,  and  if  it  is  too  high,  the  structure  of  the 
hardened  steel  is  relatively  coarse  and  the  steel  weakened. 
When  the  temperature  is  what  it  should  be,  a  structure  of 
fine  grain  and  a  better  product  is  the  result.  While  steel 
may  be  hardened  within  quite  a  wide  range  of  temperatures, 


Fig.   4.     Connecting  Pyrometer  in  Circuit  with   One  of   Several  Thermo- 
couples  by   Means   of   Push-button   Switch 


Fig.    5. 


Selective   Switch  of  Rotary  Type  for  connecting   Pyrometer  in 
Circuit   with  Different  Thermo-couples 
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assuming  that  it  has  been  heated  above  what  is  known  as 
the  decalescent  points,  the  best  results  are  obtained  within 
a  comparatively  narrow  range.  In  the  case  of  high-speed 
steel  subjected  to  heat-treatment,  the  changes  that  occur  in 
the  structure  of  the  steel  are  affected  by  the  alloys  which 
give  the  high-speed  steel  its  peculiar  and  valuable  properties 
of  retaining  hardness,  even  when  red-hot;  consequently,  the 
method  of  heat-treatment  is  quite  different  from  that  em- 
ployed for  plain  carbon  steel.  While  this  fact  is  well  known, 
it  is  mentioned  in  order  to  emphasize  the  point  that  correct 
heat-treating  temperatures  are  closely  related  to  the  chemical 
composition  of  the  steel,  and  since  the  addition  of  a  small 
percentage  of  some  element  such  as  carbon  will  greatly 
affect  the  nature  of  the  steel,  it  follows  that  a  given  heat- 
treating  process  should  be  based  on  the  composition  of  the 
steel  and  not  be  left  merely  to  someone's  judgment.  It  is 
evident,  then,  that  guessing  hardening  temperatures  or  judg- 
ing them  by  the  eye  or  by  the  color  of  the  heated  piece  is 
not  the  way  to  obtain  uniform  results. 


furnace  containing  the  work,  it  does  not  follow  that  the 
latter  will  be  heated  uniformly.  When  parts  are  piled  upon 
one  another  so  that  the  same  surface  areas  are  not  exposed 
to  the  direct  action  of  the  heat,  a  lack  of  uniformity  in  heat- 
ing will  be  the  result.  Another  point  to  be  considered  is 
that  some  sections  heat  more  quickly  than  others,  especially 
if  the  work  is  of  irregular  shape;  consequently,  the  length 
of  the  heating  period  must  be  long  enough  to  allow  uniform 
heating  throughout,  which  is  an  important  requirement.  The 
mass  of  the  piece  and  the  surface  exposed  to  the  heat  will, 
of  course,  affect  the  time  required  for  thoroughly  saturating 
it  or  heating  it  uniformly.  In  this  connection  the  clock  may 
be  used  to  advantage  in  conjunction  with  the  pyrometer  or 
temperature  indicator,  and,  in  fact,  is  indispensable. 

When  a  certain  heat-treating  process  has  produced  the 
desired  results,  and  all  the  elements  entering  into  that  pro- 
cess are  known,  such  as  the  temperatures,  length  of  heating 
period,  etc.,  a  permanent  record  may  be  of  considerable 
value.     The  graphic   time-and-temperature   records  obtained 


Fig.   6.     Pyrometer  and  Selective   Switch   which   is   located  in   the   Office 
of  the   Superintendent 

The  second  general  requirement  previously  mentioned  was 
the  proper  atmospheric  conditions  in  the  furnace.  In  gen- 
eral, the  atmosphere  should  be  non-oxidizing  so  that  scale 
will  not  be  formed  on  the  surface  of  the  work.  The  condi- 
tion of  the  atmosphere  in  furnaces  of  the  type  which  burn 
some  kind  of  fuel  such  as  gas,  oil,  or  coal  depends  upon  the 
relation  between  the  fuel  and  air  supply.  If  more  air  is 
admitted  to  the  furnace  than  is  needed  for  the  combustion 
of  the  fuel,  the  excess  of  oxygen  will  attack  the  heated  steel, 
thus  forming  an  oxide  or  scale.  To  prevent  this  requires 
proper  regulation  of  the  air  and  fuel  supply,  the  object  being 
to  admit  just  enough  air  to  support  combustion,  or  slightly 
less,  in  which  cases  the  atmosphere  will  be  either  neutral 
or  slightly  reducing.  The  condition  of  the  furnace  atmos- 
phere, aside  from  changes  resulting  from  fuel  and  air  reg- 
ulation, might  be  affected  by  the  type  of  furnace;  but  as 
there  are  many  different  types  and  designs,  and  their  selec- 
tion depends  upon  the  quantity  of  work  to  be  heat-treated 
as  well  as  upon  the  desired  quality,  this  subject  will  not  be 
considered  further  here,  the  object  of  the  present  article 
being  to  deal  primarily  with  regulating  and  controlling  ap- 
paratus. 

Obtaining  a  uniform  temperature  throughout  parts  sub- 
jected to  heat-treatment  may  depend  upon  the  length  of  time 
allowed  for  heating,  the  method  of  placing  work  in  the  fur- 
nace (especially  when  a  number  of  parts  are  heated  to- 
gether) and  on  the  design  of  the  furnace  itself.  If  we  as- 
sume that  the  temperature  is  uniform   in  that  part  of  the 


'~i*r   [Ttm| 

Fig.    7. 


Pyrometer   which   can   be   connected   with   Thirty-three   Thermo- 
couples by  Means  of  Rotary  Switches 


from  recording  instruments  of  different  types  have  made  it 
very  convenient  to  obtain  and  keep  such  data  for  future 
reference.  Instruments  of  this  class  also  serve  another  use- 
ful purpose  in  that  they  show  the  daily  performance  of  one 
or  more  furnaces  and  enable  records  to  be  preserved  cover- 
ing a  considerable  period  of  time.  While  such  records  are 
being  made,  they  may  be  referred  to  by  furnace  attendants 
and  afterward  by  foremen  or  superintendents  whenever  con- 
venient. These  records  also  enable  past  and  existing  con- 
ditions to  be  compared,  and  if  the  performance  in  the  heat- 
treating  plant  is  not  up  to  required  standards,  the  reasons 
may  be  determined  and  the  record  may  also  indicate  what 
furnace  or  operator  is  at  fault. 

How  Temperatures  are  Determined  by  Thermo-couple 
and  Indicating-  Instrument 

Before  describing  typical  forms  of  indicating  and  con- 
trolling apparatus,  the  general  principle  governing  the  op- 
eration of  temperature-measuring  instruments  or  pyrometers, 
such  as  are  commonly  used  in  steel  heat-treating  plants,  will 
be  briefly  referred  to.  There  are  a  number  of  types  of 
pyrometers,  such  as  the  thermo-electric  pyrometer,  resistance 
pyrometer,  radiation  pyrometer,  and  optical  pyrometer,  but 
the  thermo-electric  pyrometer  is  the  type  used  in  conjunc- 
tion with  most  steel  heat-treating  processes.  A  thermo- 
couple consisting  of  two  pieces  of  dissimilar  metals  is  placed 
at  some  point  within  the  furnace  and  is  connected  by  wires 
with  a  meter  or  indicator  which  may  be  close  to  the  furnace 
or  in  some  other  part  of  the  plant.    That  end  of  the  thermo- 
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OOUplt  which  extends  in- 
to the  heated  chamber  la 

Known    ;is   tlu>   "hot    end," 

and  the  two  pieces  of 
dissimilar  metals  do  no! 

touch    ezcepl    ;it    this    hot 

and    The  opposite  or 

"cold  ends"  which  are 
t  r  <•  <•  or  separated  are 
connected  by  wires  with 
whatever     Indicating    or 

record  i  ng  apparatus  is 
Installed.  When  the  hot 
end  is  heated,  a  feeble 
electric  current  is  gen- 
erated. The  electromo- 
tive Corce  thus  developed 
depends  upon  the  kind  of 
m  e  t  a  1  of  which  the 
thermo-couple  is  made, 
and  upon  the  difference 
between  the  tempera- 
tures of  the  hot  and  cold 
ends.  (Methods  of  pre- 
venting errors  in  read- 
ings due  to  cold-end  tem- 
perature variations  will 
be  described  in  a  subsequent  installment  of  this  article). 
The  current  is  conducted,  by  wires  leading  to  the  meter  or 
indicating  part  of  the  pyrometer  outfit.  The  instrument  may 
be  calibrated  or  graduated  to  give  readings  directly  in  de- 
grees F.  or  C. 

The  method  of  utilizing  the  current  to  indicate  degrees  of 
temperature  varies  with  pyrometers  of  different  makes. 
Many  pyrometers  are  so  designed  that  the  indicating  hand 
or  pointer  is  displaced,  by  the  direct  action  of  the  current 
upon  a  moving  element,  an  amount  depending  upon  the 
strength  of  the  current  generated.  In  this  case,  the  indicat- 
ing instrument  is  a  form  of  galvanometer  or  millivoltmeter. 
As  a  feeble  current  is  generated,  a  sensitive  instrument  is 
required,  and  one  of  the  important  features  is  the  method 
of  arranging  and  supporting  the  moving  element  so  that  it 
is  actuated  by  slight  changes  in  the  strength  of  the  current. 
The  pyrometer  may  be  of  either  a  high-  or  a  low-resistance 
type,  depending  upon  the  amount  of  internal  resistance.  For 
instance,  this  internal  resistance  may  be  only  5  ohms  in  a 
low-resistance  pyrometer  and  500  ohms  or  more  in  a  high- 
resistance  instrument.  In  a  high-resistance  pyrometer,  less 
of  the  current  generated  by  the  thermo-couple  is  utilized  by 
operating  the  moving  or  indicating  element.  The  object  of 
introducing  high  resistance  is  to  avoid  errors  due  to  changes 
of  resistance  in  circuit,  such  as  would  result  from  atmos- 


Fig.  8. 


Section  of  a  Central  Control 
Different  Furnaces  by 


Board  for  regulating   Temperatures  of 
Means  of  Signal  Lights 


pberlc  changes  of  tem- 
perature or  from  changes 
in  the  length  of  the  lead 

wires  or  of  the  thermo- 
couple itself.  When  the 
internal  resistance  of  the 

pyrometer  is,  say  600 
ohms,  changes  in  the  re- 
sistance of  the  circuit 
such  as  would  result 
from  changing  the  length 
of  the  leads  from  a  few 
feet  to  several  hundred 
feet,  may  be  entirely 
negligible  because  the 
change  of  resistance  rep- 
resents such  a  small  per- 
centage of  the  total  re- 
sistance. There  is  a 
practical  limit,  however, 
to  the  amount  that  the 
resistance  should  be  in- 
creased, as  the  greater 
the  resistance  the  more 
difficult  it  is  to  construct 
a  movable  element  which 
will    readily    respond    to 


changes  in  the  strength  of  the  current  resulting  from  varia- 
tions in  the  temperature  of  the  thermo-couple.  While  low- 
resistance  instruments  are  comparatively  cheap,  they  are  not 
so  accurate  as  the  high-resistance  pyrometers,  and  should  be 
used  only  when  the  leads  connecting  with  the  thermo-couple 
are  short,  on  account  of  the  greater  resistance  changes  in 
long  leads.  The  contact  resistance  at  the  binding  posts, 
where  the  leads  are  joined  to  the  couple  and  to  the  instru- 
ment, may  also  affect  the  readings,  and  these  contacts  should 
be  very  good  for  a  low-resistance  instrument.  Most  of  the 
pyrometers  of  the  millivoltmeter  type  used  in  connection 
with  the  heat-treatment  of  steel  are  high-resistance  instru- 
ments. The  high-resistance  type  is  not  only  desirable  when 
the  leads  are  long,  but  it  is  especially  adapted  for  installa- 
tions where  one  pyrometer  is  connected  (by  a  multiple 
switch)  to  several  different  thermo-couples  located  at  various 
distances  from  the  indicating  instrument. 

Another  type  of  pyrometer  differs  from  the  millivoltmeter 
type  in  that  the  indicating  instrument  operates  upon  a  dif- 
ferent principle.  Instead  of  utilizing  the  current  to  displace 
either  a  suspended  or  pivoted  part,  the  electromotive  force 
of  the  thermo-couple  is  opposed  by  an  electromotive  force  of 
known  value  usually  derived  from  a  dry  cell  contained  in 
the  instrument.  When  the  balance  between  the  opposing 
forces  is  complete,  a  galvanometer  is  used  to  show  that  no 
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current  is  flowing,  and  then  the  electromotive  force  of  the 
thermo-couple  is  indicated  directly  hy  the  position  of  a  mov- 
able contact.  This  type  of  pyrometer  is  known  as  a  poten- 
tiometer to  distinguish  it  from  the  millivoltmeter  type.  The 
potentiometer  requires  some  outside  source  of  current,  hut  it 
gives  accurate  readings  and  is  not  affected  by  resistance 
changes  in  the  thermo-couple  circuit.  Both  types  and  varia- 
tions in  their  design  will  be  referred  to  later.  It  will  be 
understood  from  what  has  preceded  that  the  meter  or  in- 
dicating instrument  of  a  pyrometer,  either  of  the  millivolt- 
meter  or .  potentiometer  types,  may  either  be  arranged  to 
show  the  temperature  at  any  time  by  a  graduated  scale  and 
pointer,  or  may  be  designed  to  trace  a  record  of  temperature 
changes  upon  a  chart. 

Thermo-couples  for  Pyrometers 

Aside  from  the  design  or  type  of  indicating  instrument  or 
meter,  pyrometers  differ  in  regard  to  the  metals  used  for  the 
thermo-couples.  There  are  two  general  classes  of  metals 
used  for  this  purpose,  known  as  base  metals  and  rare  metals, 
the  former  being  the  more  widely  used.   The  latter  are  much 


to  an  increase  of  temperature  is  very  low  us  compared  with 
a  rare  metal  couple.  It  is  essential  that  all  thermo-couples 
which  may  be  used  at  different  times  in  conjunction  with  a 
pyrometer  generate  the  same  electromotive  force  for  a  given 
temperature;  in  other  words,  the  thermo-COuplM  should  be 
interchangeable.  Without  this  uniform  relationship  between 
the  temperature  and  the  electromotive  force  generated,  the 
pyrometer  readings  will  not  be  correct.  In  addition  to  this 
quality  of  uniformity  or  accuracy,  a  reasonable  degree  of 
durability  is  also  important. 

While  much  could  be  written  regarding  the  relative  merits 
of  different  types  of  equipment  and  their  constructional  fea- 
tures, this  article  will  be  confined  more  especially  to  a  dis- 
cussion of  the  various  forms  of  apparatus  now  manufactured 
and  the  uses  to  which  they  are  adapted,  as  well  as  the  meth- 
ods of  application  in  different  heat-treating  plants. 

Pyrometers  of  the  Indicating:  Type 

Many  of  the  pyrometers  used  in  heat-treating  plants  may 
be  designated  as  the  'indicating"  type,  since  the  temperature 
variations  are  shown  by  the  position  of  a  hand  or  pointer 


Fig.   10.     Four  Central  Control  Boards,  Each  arranged  for  Connection  with  Thirty-six  Thermo-couples 


more  expensive,  but  they  are  adapted  to  higher  temperatures. 
Base  metal  couples  are  ordinarily  used  in  conjunction  with 
the  heat-treatment  of  carbon  steels,  but  rare  metal  couples 
are  often  used  in  preference  in  the  case  of  high-speed  steels. 
Base  metal  couples  are  usually  made  either  of  some  nickel 
alloy  or  of  iron-constantan,  and  rare  metal  couples  of  plat- 
inum in  conjunction  with  a  platinum  alloy.  The  base  metal 
couples  have  several  advantages,  especially  as  applied  to 
pyrometers  for  use  in  heat-treating  plants.  In  the  first  place, 
the  base  metal  couple  generates  an  electromotive  force  which 
is  several  times  as  great  as  that  derived  from  a  platinum 
alloy  couple;  consequently,  the  indicating  instrument  can  be 
made  less  delicate  and  is  not  so  likely  to  become  deranged. 
Another  advantage  is  that  for  a  unit  increase  in  the  tem- 
perature of  a  base  metal  couple  there  is  approximately  a 
uniform  increase  in  electromotive  force,  the  relation  between 
the  two  being  represented  by  a  line  that  is  nearly  straight. 
The  result  is  that  the  pyrometer  has  graduations  or  divisions 
that  are  practically  equal  or  even,  which  is  preferable  to  a 
scale  having  short  divisions  for  the  lower  temperatures  and 
longer  ones  for  the  higher  temperatures,  or  vice  versa. 
Still  another  advantage  is  that  the  increase  of  resistance  due 


relative  to  a  graduated  scale.  The  indicating  instrument 
may  be  located  close  to  the  furnace  or  in  some  central  sta- 
tion or  controlling  room.  When  it  is  by  the  furnace,  the 
furnace  operator  controls  the  temperature  either  according 
to  his  experience  with  similar  work,  or  possibly  by  reference 
to  data  previously  recorded.  This  is  a  common  method  in 
small  plants,  but  where  a  large  heat-treating  department  is 
installed,  a  centralized  system  of  control  is  quite  general. 
The  exact  methods  of  controlling  the  furnaces  either  in- 
directly through  attendants  or  directly,  from  a  single  con- 
trolling station,  will  be  explained  later. 

Fig.  1  shows  two  Hoskins  indicating  pyrometers  iHoskins 
Mfg.  Co.,  Detroit,  Mich.)  mounted  on  a  panel  located  near 
a  furnace.  These  pyrometers  are  of  the  general  type  which 
indicates  temperatures  by  means  of  a  millivoltmeter.  the 
moving  element  of  which  is  actuated  by  the  strength  of  the 
current  generated  by  the  thermocouple.  When  a  reading 
is  desired,  the  circuit  connecting  the  thermo-couple  at  the 
furnace  and  the  Indicating  instrument  is  closed  by  a  switch. 
and  then  the  pointer  swings  over  opposite  a  graduation 
which  represents  the  temperature.  These  pyrometers  hap- 
pen to  be  of  the  low-resistance  type,  as  the  installation   in 
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Fig.   11.    Control  Board  for  regulating-  Different  Combinations  of  Colored 
Lights   which   indicate   Desired   Temperature   Changes 

this  case  is  small  and  the  lead  wires  short.  The  high- 
resistance  type  would  be  recommended  for  long  leads  and 
in  case  temperatures  from  several  thermo-couples  were  to  be 
indicated  by  one  meter,  or  if  the  cold-end  regulation  were 
to  be  taken  care  of  by  means  of  thermo-couple  extension 
leads,  as  explained  later. 

An  indicating  pyrometer  of  the  potentiometer  type,  made 
by  Leeds  &  Northrup  Co.,  Philadelphia,  Pa.,  is  shown  in  Fig. 
2.  This  instrument,  which  is  shown  in  use,  contains  a 
slide  wire  through  which  passes  a  small  and  accurately  con- 
trolled current  derived  from  a  battery.  Each  division  of 
length  along  the  slide  wire  corresponds  to  a  definite  dif- 
ference in  potential.  The  thermo-couple  at  the  furnace  and 
the  galvanometer  are  connected  in  series,  and  are  attached 
to  the  slide  wire  at  one  end,  and  at  the  other  to  a  movable 
contact  which  is  free  to  slide  along  the  slide  wire.  The 
electromotive  force  generated  by  the  thermo-couple  is  thus 
opposed  in  direction  to  the  slide  wire  potential.  When  the 
galvanometer  shows  that  there  is  no  current  in  the  thermo- 
couple circuit,  the  electromotive  force  of  the  thermo-couple 
is  indicated  directly  by  the  position  of  the  movable  contact. 
The  adjustment  of  the  potentiometer  is  effected  by  an  ex- 
ternal force  and  not  by  the  thermo-couple.  The  adjustment 
of  the  indicating  pyrometer  shown  in  Fig.  2,  is  effected  by 
hand,  but  an  instrument  of  the  recording  type  (referred  to 
later)  has  a  small  electric  motor  which  supplies  power  for 
the  adjustment,  the  direction  in  which  power  is  exerted 
being  controlled  by  the  position  of  the  galvanometer  needle. 
When  taking  a  reading,  a  key  is  depressed  and  the  knurled 
head  turned  until  the  galvanometer  needle  returns  to  a  posi- 
tion of  balance.  When  readings  are  to  be  taken  from  more 
than  one  thermo-couple,  the  key  is  allowed  to  remain  in  the 
depressed  position  and  a  multiple  switch  is  used  to  connect 
the  instrument  with  the  different  thermo-couples. 

In  Fig.  3  is  shown  another  type  of  indicating  pyrometer 
which  differs  from  the  one  shown  in  Fig.  2  in  that  the  tem- 
perature dial  is  set  to  the  temperature  desired  in  the  fur- 
nace, and  the  deviation  from  this  temperature  to  the  extent 
of  100  degrees  either  high  or  low  is  read  directly  from  the 
galvanometer  scale.  In  this  way,  the  operator  can  set  the 
instrument  to  the  temperature  wanted  and  watch  the  gal- 
vanometer come  to  the  zero  position,  when  the  temperature 
will  be  correct.  The  instrument  can  be  used  with  more  than 
one  thermo-couple  the  same  as  the  instrument  in  Fig.  2. 
Only  one  setting  of  the  dial  is  required  for  each  thermo- 
couple. 

Selective  Switches  for  Connecting-  Pyrometers 
with  Different  Furnaces 

When  plants  are  equipped  with  two  or  more  furnaces,  one 
pyrometer  may  be  used  to  indicate  the  temperature  in  each 
furnace  at  different  intervals  by  employing  selective  switches 


which  enable  the  Indicating  Instrument  to  be  connected  with 
the  thermo-couple  circuit  of  any  furnace.  These  selective 
switches  are  made  In  different  forms,  some  being  of  i  in- 
ordinary swinging  Kniic  type,  others  of  the  push-button 
type,  and  still  others  arranged  to  rotate  tor  connecting  the 
pyrometer  or  indicating  Instrument  with  different  circuits. 

A  push-button  switchboard  and  pyrometer,  made  hy  Taylor 
Instrument  Companies,  Rochester,  N.  Y.,  is  illustrated  in 
Fig.  4.  In  this  instance,  the  workman  is  pressing  button  No. 
8,  and  the  indicator  ahove  (which  is  a  high-resistance  type) 
shows  the  temperature  Of  the  furnace  on  that  circuit.  Selec- 
tive switches  of  the  rotary  type  arc:  shown  In  Figs.  6,  6,  and 
7.  Switches  of  this  general  type  are  simply  turned  to  dif- 
ferent positions  as  indicated  by  numbers  on  the  switches 
representing  various  thermo-couples  in  the  furnaces.  Since 
the  current  generated  by  the  thermo-couple  is  very  feeble 
in  any  case,  it  is  essential  to  use  a  selective  switch  which 
maintains  good  contact  surfaces  throughout  the  life  of  the 
switch,  as  otherwise  errors  in  readings  will  occur.  In  some 
instances,  the  contacts  of  improperly  designed  switches  are 
partially  insulated  by  foreign  material  or  oxide  coatings  on 
the  contact  surfaces,  and  an  error  in  the  reading  is  thus 
introduced. 

Fig.  5  shows  a  Bristol  pyrometer  (Bristol  Co.,  Waterbury, 
Conn.),  and  illustrates  how  the  selective  switch  is  used.  The 
Brown  high-resistance  pyrometer  shown  in  Fig.  6  (The 
Brown  Instrument  Co.,  Philadelphia,  Pa.)  is  installed  in  the 
office  of  the  superintendent,  who  is  taking  a  reading  from 
one  of  the  spring  tempering  furnaces  installed  in  this  plant. 
Fig.  7  shows  a  high-resistance  pyrometer,  made  by  the 
Wilson-Maeulen  Co.,  783  E.  142nd  St.,  New  York  City,  which, 
by  means  of  the  three  eleven-point  rotary  switches  shown, 
can  be  connected  with  thirty-three  different  thermo-couples. 
These  switches  are  so  interconnected  that  no  two  thermo- 
couple circuits  can  be  connected  with  the  indicator  simulta- 
neously. 

Control  of  Temperature  by  Signals 

The  temperature  of  heat-treating  furnaces  may  be  con- 
trolled in  four  different  ways:  First,  the  furnace  operator 
may  take  the  pyrometer  readings  and  regulate  the  furnace 
according  to  his  own  judgment;  second,  the  operator  may 
simply  adjust  the  furnace  to  maintain  a  given  temperature 
according  to  signals  from  a  man  in  charge  of  the  tempera- 
ture control  for  all  the  heat-treating  furnaces;  third,  the 
signals  of  the  furnace  operator  may  be  controlled  automatic- 
ally by  a  special  form  of  pyrometer  which  is  previously  set 
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for  whatever  maximum  and 
minimum  temperatures  are 
desired;  and  fourth,  the  con- 
trol may  be  entirely  auto- 
matic. When  the  control  is 
by  some  method  of  signaling, 
either  colored  lights  or  a  bell 
may  be  used.  If  lights  are 
employed,  there  are  generally 
three — a  red,  white,  and  green 
combination  being  common. 
These  lights  are  placed  near 
the  furnace.  The  red  light 
may  show  that  the  tempera- 
ture is  too  high,  the  white 
light  that  it  is  correct  within 
certain  limits  (possibly  15  or 
20  degrees)  and  the  green  light  that  it  is  too  low.  Lights 
are  sometimes  used  in  combination  to  vary  the  signals.  For 
instance,  when  a  furnace  is  loaded  with  work,  the  tem- 
perature is  reduced  considerably,  the  amount  depending  upon 
the  size  of  the  work  and  the  number  of  pieces  inserted.  When 
the  temperature  has  increased  to  a  certain  point,  two  lights 
may  be  switched  on  to  show  that  it  is  still  considerably 
below  the  required  temperature,  and  then  one  light  may  be 
used  to  show  that  it  is  approaching  the  correct  temperature 
but  is  still  somewhat  low.  Finally,  a  different  light  may  in- 
dicate that  the  correct  temperature  has  been  reached. 

This  simple  method  of  signaling  by  lights  can  be  readily 
understood  by  furnace  operators,  and  it  has  been  quite  gen- 
erally employed.  In  some  cases  it  is  considered  preferable 
to  have  an  alarm  or  bell  which  will  attract  attention.  Such 
bells  may  be  used  in  conjunction  with  lights,  so  that  the  at- 
tention of  the  operator  is  directed  immediately  to  any  change 
in  the  light  signals.  The  Brown  alarm  pyrometer  has  ad- 
justable arms  for  maximum  and  minimum  temperatures,  and 
when  the  pointer  comes  into  contact  with  either  arm,  a 
circuit  is  completed,  thus  ringing  the  bell.  Means  are  pro- 
vided for  readily  adjusting  the  position  of  these  arms. 

Central  Control  Boards  for  Temperature  Signal  Systems 

In  large  plants  equipped  with  many  different  furnaces  and 
a  signal  system,  the  central  control  board  resembles  some- 
what a  telephone  switchboard.  A  section  of  one  of  these 
control  boards  at  the  plant  of  the  Ford  Motor  Co.  is  shown 
in  Fig.  8.  The  men  seated  in  front  of  this  board  operate 
the  signal  lights,  each  man  controlling  a  number  of  fur- 
naces.    When  a  temperature  reading  from  any  one  furnace 
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Diagram    illustrating    Pyrometer    and    Other    Equipment    for 
automatically   controlling   Temperature    Signals 


is  desired,  the  thermo-couple 
circuit  of  this  particular  fur- 
nace is  closed  by  one  of  the 
push-button  switches,  oper- 
ated by  the  left  hand,  as 
shown  in  the  illustration. 
The  switches  seen  on  the 
table  or  horizontal  part  of  the 
control  board  are  used  to 
flash  the  signal  light;  a  min- 
iature light  of  corresponding 
color  then  shows,  there  being 
three  horizontal  rows  of  dif- 
ferent colored  lights  located, 
in  this  installation,  to  the 
right  of  the  push-button 
switch-box.  The  lights  and 
switches  are  numbered  to  correspond  to  the  numbers  given 
to  different  furnaces.  The  temperature  of  whatever  furnace 
is  in  circuit  is  shown  by  a  pyrometer  in  a  compartment  lo- 
cated beneath  the  control  board  table.  The  pyrometers  used 
in  conjunction  with  this  particular  control  board  are  the 
Hoskins  indicating  type. 

Another  central  control  board  and  signal  system  in  use 
at  the  Ford  plant  is  shown  in  Fig.  9.  Here,  Le  Chatelier 
pyrometers,  manufactured  by  Charles  Engelhard,  30  Church 
St.,  New  York  City,  are  installed.  The  switches  on  this  con- 
trol board  for  the  thermo-couples  and  signal  lights  are  ar- 
ranged in  the  same  way  as  described  in  connection  with 
Fig.  8.  Both  of  these  boards  have  signaling  devices  similar 
to  annunciators  which  enable  the  furnace  attendants  to 
send  back  signals  when  necessary.  The  control  board  shown 
in  Fig.  9  is  double,  operators  being  seated  along  both  sides. 
The  data  needed  for  each  heat-treating  operation  is  marked 
on  tags  or  tickets  which  hang  on  hooks  in  front  of  each  man 
at  the  control  board.  All  information  that  may  be  required 
for  heat-treating  any  part  is  obtained  from  records  which 
have  been  compiled  from  past  experience  and  practice.  The 
clocks  seen  on  the  control  board  are  electrically  controlled 
and  operate  in  unison  with  clocks  at  the  different  furnaces. 
The  man  at  the  left  of  the  illustration,  who  is  seated  in 
front  of  a  separate  control  board,  is  able  to  check  the  read- 
ings at  different  points  in  order  to  see  that  the  system  is 
working  properly. 

Another  signal  system  which  differs  in  its  arrangement 
from  those  previously  described  is  shown  in  Fig.  10.  This 
view  shows  only  half  of  the  control  board  equipment.  In 
the   complete   installation   there   are   eight   of   these   control 


Fig.   14.     Recording  Pyrometers  which  automaticaUy   control  Signal   Lights  and   at   the   Same  Time   produce  Graphic  Records  of  the   Temperatures 
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boards  and  each  one  1b  connected  with  thirty-six 
thermo-couples,     The  Indlcatl  I  umenl   ol  each 

control  board  I  In  the  center  of  the  table  and  at  the 
left-hand  side  there  are  eighteen  double-throw 
switches  tor  connecting  thirtj  six  thermo-couples  In 
circuit.  On  ih<'  irertical  Face  of  the  control  board 
the  Blgnal-lighi  switches  and  miniature  lights  arc 
located,    Beneath  each  horizontal  row  of  three  lights 

arc    the   three   corresponding   switches,   and    these   are 

located  In  the  same  relative  positions  as  the  thermo 
couple  switches  on  the  table.  This  is  another  En- 
gelhard  installation. 

The   signal    hoard    at    the   plant    of   the    Fisher    Body 

Corporation,  Detroit.  Mich.,  is  Illustrated  In  Fig.  11. 
The  Brown  pyrometer  In  the  center  of  the  board  has 
an  extremely  high  resistance  of  1200  ohms.  This 
board  is  arranged  to  control  three  lights  for  each 
thermo-couple,  the  colors  being  red,  white,  and  green. 
With  these  lights,  five  combinations  may  be  obtained 
consisting  of  the  plain  or  solid  colors  and  the  com- 
binations of  red  and  white  and  white  and  green.  The 
bank  of  signal  lights  is  located  well  above  the  fur- 
naces, as  shown  in  Fig.  12,  and  the  lights  may  be 
seen  from  both  sides,  one  side  being  a  duplicate  of 
the  other.  Whenever  the  furnace  temperature  is  too 
high  or  too  low,  the  plain  green  or  red  lights  are 
flashed  on,  as  the  case  may  be,  and  a  large  electric 
gong  rings.  This  board,  and  the  table  in  front  of  it, 
are  both  made  of  slate,  and  a  clock  is  located  just 
above  the  pyrometer,  as  the  illustration  Fig.  11  shows. 

Automatic  Control  of  Temperature  Signals 


In  order  to  dispense  with  the  services  of  the  man 
who  controls  the  temperature  signals  from  a  central 
station,  automatic  signaling  pyrometers  have  been  devel- 
oped. The  Brown  automatic  signaling  pyrometer  is  very 
similar  to  the  type  used  for  controlling  furnace  temperatures 
automatically,  which  will  be  described  in  a  subsequent  in- 
stallment of  this  article.  The  signaling  pyrometer  is  so  ar- 
ranged that  the  pointer  is  depressed  at  intervals  of  ten  sec- 
onds upon  contacts  corresponding  to  the  red,  white,  and 
green  lights.  The  particular  contact  upon  which  the  pointer 
is  depressed  depends,  of  course,  upon  the  position  of  the 
pointer  which,  in  turn,  varies  according  to  the  temperature. 
The  three  contacts  may  be  adjusted  to  a  position  correspond- 
ing to  the  temperature  to  be  maintained.  The  periodic  move- 
ments of  the  pointer  for  depressing  it  upon  the  contacts  are 
derived  from  a  small  motor.     This  motor,  through  a  crank 


Fig.    15.      Lead  Pots   in  the  Heat-treating  Department  provided  with   Signal  Lights 
and  Deviation   Meters   to  indicate   Correct   or  Incorrect   Temperatures 


Fig.    16.     Detail   View   of   a  Deviation   Meter   and   the   Three   Signal 
Lights 


mechanism,  lifts  the  pointer,  which  descends  by  gravity  upon 
whichever  contact  it  is  over  at  the  time,  and  one  of  the 
three  lights  is  switched  on  through  a  three-point  relay 
switch.  The  connections  between  the  pyrometer,  the  switch 
and  the  lights,  and  the  general  arrangement  is  shown  by  the 
diagram,  Fig.  13.  The  current  for  lighting  the  signal  lamps 
is  made  and  broken  by  an  auxiliary  device  and  does  not  flow 
through  the  instrument.  A  high  resistor,  in  series  with  the 
circuit  connecting  with  the  pyrometer,  reduces  the  current 
flowing  through  the  contactors  to  less  than  0.07  ampere, 
which  prevents  sparking  at  the  contactors.  This  automatic 
signaling  pyrometer,  which  is  a  relatively  new  development, 
eliminates  the  man  who,  in  connection  with  ordinary  instal- 
lations, is  required  to  read  the  temperatures  at  the  central 
pyrometer,  and  signal  to  the  furnace  attendants.  This  in- 
strument, when  provided  with  a  suitable  switching  mechan- 
ism, may  be  arranged  to  operate  batteries  of  lights  for  dif- 
ferent furnaces;  in  fact,  it  may  be  connected  automatically 
and  successively  with  twelve  different  groups  of  lights,  and 
a  similar  number  of  thermo-couples,  thus  controlling  the 
signals  for  twelve  furnaces. 

Automatically  Controlled  Signal  Lights  with  Deviation 
Meter  at  Furnace 

The  Leeds  &  Northrup  recording  pyrometer  may  be  ar- 
ranged to  control  signal  lights  automatically  and  at  the 
same  time  produce  graphic  records  of  the  temperatures. 
Recording  and  signaling  pyrometers  installed  at  the  plant 
of  the  Maxwell  Motor  Co.,  Inc.,  are  shown  in  Fig.  14.  In 
connection  with  this  installation,  "deviation  meters"  are 
used  in  conjunction  with  signal  lights  to  show  how  much 
the  temperatures  differ  from  the  correct  temperatures.  There 
is  a  deviation  meter  and  three  signal  lights  for  each  fur- 
nace, and  these  may  be  seen  by  referring  to  Fig.  15,  which 
shows  some  of  the  lead  pots  of  the  heat-treating  depart- 
ment. The  meter  and  the  red,  white,  and  blue  lights  just 
above  it  are  also  shown  by  the  detail  view  Fig.  16.  The 
meter  scale  has  a  zero  position  in  the  center  and  is  calibrat- 
ed to  100  degrees  on  each  side  of  this  central  zero  point. 
The  recorder  in  the  central  station  is  set  to  the  temperature 
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desired,  and  when  this  temperature  is  being  maintained,  the 
pointer  of  the  deviation  meter  is  in  the  zero  position  and 
the  white  light  is  turned  on.  If  the  temperature  is  lf>  degrees 
too  high,  this  is  indicated  by  the  red  and  white  lights, 
whereas  if  it  is  15  degrees  too  low,  the  blue  and  white  lights 
show.  If  there  is  a  total  deviation  of  20  degrees,  the  red 
light  indicates  that  the  temperature  is  high  and  the  blue 
light  that  it  is  low,  the  meter  showing  constantly  just  how 
much  the  furnace  is  "off  temperature"  to  the  extent  of  plus 
or  minus  100  degrees.  This  automatic  system  simplifies  the 
controlling  of  temperatures,  since  the  furnace  attendants 
are  not  required  to  take  readings,  and  it  is  simply  necessary 
for  them  to  keep  the  pointer  of  the  deviation  meter  in  the 
zero  position  and  the  white  light  burning. 

In  conjunction  with  the  installation  shown  in  Fig.  14, 
there  is  a  switchboard  which  can  be  operated  independently 
of  the  automatic  or  recording  instruments.  The  man  seen 
in  the  illustration  is  seated  in  front  of  this  board,  which  is 
simply  used  for  checking  the  entire  system,  this  double 
equipment  not  being  necessary.  The  recorders  control  all 
the  signaling  automatically  and  independently  of  this  board, 
but  if  desired  they  may  be  disconnected  by  means  of  a  switch 
and  the  lighting  circuit  connected  with  the  board. 

*     *     * 

POINTS  ON  JIG  AND  FIXTURE  DESIGN 

BY  ARTHUR  F.   OWEN 

A  factor  of  particular  importance  in  connection  with  jig 
and  fixture  design  is  absolute  unity  of  purpose  and  com- 
plete understanding  between  the  tool-room  foreman  and  the 
designing  staff.  The  tool-room  foreman  should  approve  of 
every  design  that  is  being  worked  out,  and  should  furnish 
tabulated  data  of  special  tools  and  appliances  as  an  assis- 
tance to  the  draftsman  in  developing  the  design.  This  will 
help  greatly  in  saving  time,  and  often  results  in  the  utiliza- 
tion of  some  special  tool  that  was  originally  designed  for 
another  requirement.  When  the  tool-room  foreman  presents 
his  specifications  as  to  the  jig  or  fixture  required,  he  may 
often  know  of  the  existence  of  such  special  equipment  and 
may  have  emphasized  his  idea  of  the  required  design  while 
having  these  things  in  mind.  The  draftsman,  of  course,  does 
not  understand  the  seemingly  peculiar  characteristics  of  the 
required  design,  and  is  consequently  handicapped. 

The  designer,  having  no  ready  data  on  the  tool-crib  con- 
tents, or  on  the  capacities  of  the  machine  tool  equipment, 
may  spend  much  valuable  time  in  getting  this  important 
information — time  which  under  a  better  arrangement  might 
be  utilized  in  the  actual  designing  work.  Frequently  a  form 
cutter,  for  example,  made  for  some  special  job,  will  work 
in  just  right  for  milling  a  cam  contour;  or  the  fixture  may 
be  made,  with  a  little  deviation  from  the  habitual  methods 
of  the  designer,  so  that  this  cutter  can  be  used.  The  ac- 
companying illustration  shows  a  sample  loose-leaf  sheet 
containing  data  of  some  of  the  special  tools  in  the  shop  and 
indicating  where  they  are  located.  If  the  tool  designers 
were  provided  with  such  data  in  loose-leaf  form,  much  time 
would  be  saved  and  the  work  would  be  greatly  facilitated. 

Often  a  knowledge  of  the  sizes  of  bolts  and  other  holding 
parts  kept  in  stock  will  enable  the  draftsman  to  provide  holes 
of  suitable  size  in  the  castings  so  that  time  may  be  saved 
in  setting  up,  or  so  that  suitable  lugs  or  bosses  may  be  at- 
tached in  order  to  save  making  special  straps  and  bolts. 

In  reference  to  grinding,  tool  designers  often  specify  on 
the  drawings  that  a  certain  surface  of  the  jig  or  fixture  is 
to  be  ground,  which  in  reality  requires  no  grinding.  On  the 
other  hand,  sometimes  a  surface  which  is  not  specified  by 
the  designer  to  be  ground  is  used  as  a  locating  surface  and 
should,  therefore  be  ground,  both  as  an  insurance  of  greater 
accuracy  and  as  an  ultimate  time-saving  precaution.  Many 
times,  oarburized  machine  steel  jig  parts  are  ground,  follow- 
ing the  directions  of  the  drawing,  whereas  the  warpage 
which  occurs  is  so  negligible  that  grinding  is  not  required. 
In  cases  of  this  kind,  the  advice  of  the  tool-room  and  of  the 
heat-treating   department   foremen   is    needed.      No    set   rule 


can  he  made  in  regard  to  the  factor  of  heat-treatment  as  an 
influence  upon  such  a  varied  line  as  jig  and  fixture  parts; 
however  much  data  can  be  standardized  with  respect  to  the 
material  used. 

The  use  of  lapped  bushings  for  reamers  and  boring-bars 
should  be  carefully  considered.  Sometimes  extreme  accuracy 
and  a  high  polish  is  necessary,  but  on  tools  of  %-inch  diam- 
eter or  over,  it  Is  seldom  that  a  lapped  bushing  wears  longer 
or  gives  more  accurate  results  than  an  ordinary  ground 
bushing.  In  this  connection  it  is  necessary  that  the  drafts- 
man know  the  capacities  and  working  limits  of  accuracy  of 
which  the  grinding  machine  is  capable. 
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NAME 


ANGULAR 
END-MILL 


TAPERED 
END-MILL 


SIZE 


1    DIAM. 
45°ANOLE 


X    DIAM. 
I5°ANGLE 


MACHINE 


SHAPE 


NO.  1   MORSE 


LOCATION 


FIRST 
FLOOR 
CRIB 


TOOL-ROOM 
CRIB 


;\   diam. 

23  TH'DS 


X    DIAM. 
16  TH'DS 


AUTOMATIC 
DEPT.    CRIB 


FORM   CUTTERS 


LATCH 
PROFILE 
CUTTER 


RADIUS 
CUTTER 
(CONVEX) 


2Yt    DIAM, 
%    WIDE 

%"hole 


2"RA0. 


MILLER 
DEPT. 
CRIB 


MILLER 
DEPT. 
CRIE 


Mi<  hinrry 


Sample  of  Loose-leaf  Data  Sheet 

The  tool  tracer,  or  efficiency  man,  plays  an  important  part 
in  the  efficient  design  and  the  production  of  jigs  and  fix- 
tures. Working  directly  under  the  superintendent,  he  fol- 
lows the  tooling  from  the  beginning  to  the  end.  He  watches 
the  design  formulate,  follows  it  in  its  various  stages  through 
checker,  tool-room,  and  try-outs,  and  sees  that  the  jig  or 
other  equipment  which  is  delivered  to  the  production  depart- 
ment is  capable  of  performing  the  duties  for  which  it  was 
intended.  All  tool  performances  are  recorded  by  the  ef- 
ficiency man,  and  he  is  therefore  in  a  position  to  recom- 
mend changes  in  material  and  construction  where  needed. 
He  is  especially  qualified  to  understand  the  importance  of 
complaints  and  to  effect  an  unbiased  settlement  of  any  ques- 
tions which  may  arise  regarding  either  the  design  or  the 
efficiency  of  the  tool.  He  is  not  a  member  of  either  the  shop 
or  the  designing  department,  but  works  with  both,  and  is 
therefore  regarded  as  a  confidant  by  both  shop  and  drafting- 
room.  The  draftsman  knows  that  the  design  which  he  has 
worked  out  will  receive  fair  treatment  in  his  hands  and  the 
toolmaker  looks  to  him  for  dependable  help  and  guidance 
in  tooling;  thus  the  amount  of  experimentation  is  greatly 
reduced.  The  tracer  must  be  an  experienced  designer  and  a 
graduate  of  the  shop,  and  he  should  be  by  nature  diplomatic. 

Suggestion  slips,  filled  out  in  the  shop  and  handed  to  the 
tool  tracer,  are  a  source  of  help  to  him  generally  in  record- 
ing complaints  and  proposed  improvements.  If  he  cooperates 
with  a  tool  committee  composed  of  the  department  heads, 
many  cases  of  misdirected  endeavor  are  often  discovered 
and  consequently  remedied. 
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A  General  Review  of  the  Many  Factors  that  Must  be  Considered  in  Connection  with  Interchangeable 
Manufacturing,  Each  of  Which  Will  be  Dealt  with  in  Detail  in  Subsequent  Articles 

By  EARLE  BUCKINGHAM,   Engineer,   Pratt  &  Whitney  Co.,   Hartford,   Conn. 


ONE  of  the  greatest  reconstruction  problems  that  face 
American  manufacturers  consists  in  meeting  European 
competition  while  paying,  as  they  must,  higher  wages 
than  are  paid  abroad.  Yet  a  higher  labor  cost  does  not 
necessarily  mean  a  higher  cost  of  production.  This  has  been 
proved  time  and  time  again.  It  does  mean,  however,  that 
every  bit  of  productive  effort  must  give  results  commen- 
surate with  its  cost. 

Interchangeable  manufacturing,  with  its  opportunities  of 
quantity  production  at  low  cost,  offers  one  solution  of  this 
problem.  Many  commodities  have  long  been  manufactured 
on  this  basis.  Yet  it  is  safe  to  say  that  there  has  never  been 
a  time  when  so  many  concerns  were  so  directly  and  vitally 
interested  in  this  problem  as  at  present,  when  all  our 
thoughts  are  given  to  maintaining  a  low  cost  of  production 
despite  all  handicaps.  Under  these  conditions,  a  review  of 
the  basis  and  methods  of  interchangeable  manufacturing 
should  be  of  more  than  academic  value  to  those  interested. 

Interchangeable  manufac- 
turing consists  of  machin-  - 
ing  the  component  parts  of 
a  given  mechanism  in  the 
manufacturing  departments 
within  such  limits  that  they 
may  be  assembled  in  the 
assembling  department 
without  fitting  or  further 
machining.  Component  parts 
may  also  be  replaced  or 
transferred  from  one  mech- 
anism to  another  without 
detriment  to  the  function- 
ing and  without  machining. 
The  advantages  of  such  a 
method  of  manufacture  are 
self-evident,  and  need  not  be 
dwelt  upon  further.  It  is 
obvious  that  with  proper 
equipment  and  control,  the 
component  parts  of  a  mech- 
anism can  thus  be  manu- 
factured in  large  quantities 
at  a   low   direct  labor   cost. 


Although  many  articles  treating  of  various  individual  phases 
of  interchangeable  manufacturing  have  appeared  in  the  en- 
gineering press  from  time  to  time,  there  has  been  no  com- 
prehensive treatise  dealing  with  this  subject  as  a  whole.  The 
present  series  of  articles,  therefore,  is  intended  to  fill  this 
lack  in  current  technical  literature.  The  Pratt  &  Whitney 
Co.,  Hartford,  Conn.,  has  been  instrumental  in  furnishing  the 
information  contained  in  this  treatise,  and  submits  it  to  the 
mechanical  world  as  a  part  of  the  company's  contribution  to 
the  science  of  interchangeable  manufacturing.  The  writer 
of  the  treatise,  Major  Earle  Buckingham,  has  for  more  than 
ten  years  been  in  constant  touch  with  many  of  the  complicated 
manufacturing  problems  that  arise  in  the  production  of  inter- 
changeable mechanisms  in  large  quantities,  and  his  varied 
experience  during  the  past  four  years  of  war,  in  the  service, 
first,  of  private  corporations,  and  later,  of  the  Ordnance  De- 
partment, has  given  him  a  wide  outlook  and  indicated  to  him 
that  the  absence  of  common  methods  of  interpretation  of 
drawings  and  of  the  application  of  tolerances,  gages,  and 
specifications,  presents  an  urgent  need  for  a  complete  treatise 
on  a  subject  which  is  of  so  much   interest  to  manufacturers. 


Economy  of  Interchangeable  Manufacturing 
In  all  private  industrial  enterprises  ultimate  economy  is 
the  controlling  factor  of  any  method  of  procedure.  This  does 
not  necessarily  mean  that  the  methods  adopted  always  are 
actually  the  most  economical.  Methods  which  will  promote 
this  economy  are,  however,  the  ideals  toward  which  we  are 
constantly  striving.  Now,  a  careful  analysis  will  show  that 
interchangeability  does  not  always  result  in  ultimate  econ- 
omy. In  such  cases  the  attempt  to  maintain  it  is  a  fault, 
not  a  virtue. 

To  make  this  point  clear,  let  us  consider  the  matter  first 
from  the  standpoint  of  production  alone.  The  equipment  and 
preparation  necessary  to  produce  interchangeable  parts  are 
very  expensive.  If  we  are  making  only  a  small  number  of 
special  mechanisms,  it  would  be  gross  extravagance  to  main- 
tain any  high  degree  of  interchangeability.  Viewed  simply 
as  a  question  of  production,  the  problem  of  interchangeable 
parts  is  solved  by  establishing  a  balance  between  manufac- 
turing and  assembling  costs, 
^^^^^^^^^^^^^^^^^^^=  whether  the  quantity  of  pro- 
duction be  great  or  small, 
whether  the  mechanism  in- 
volved be  a  standard  or  a 
special  product. 

Ultimate  economy,  how- 
ever, must  include  the  fac- 
tor of  service.  Suppose  we 
sell  automobiles,  typewrit- 
ers, sewing  machines,  or 
sporting  rifles.  Parts  will 
wear  out  or  be  broken  by 
accident.  If  we  maintain 
service  stations,  where  ex- 
tra parts  are  quickly  avail- 
able, we  tend  to  keep  our 
customers  satisfied.  Our  ser- 
vice stations  will  be  least 
expensive  if  our  product  is 
truly  interchangeable  and 
our  agent  can  replace  a  part 
with  the  aid  of  a  screw- 
driver or  wrench — or,  still 
better,  if  the  customer  can 
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replace  it  himself.  Since  the  advent  of  the  automobile,  peo- 
ple have  been  much  more  interested  in  things  mechanical 
than  before,  and  have  taken  pride  in  making  their  own  re- 
pairs. The  more  nearly  interchangeable  we  make  our  mech- 
anisms, the  more  we  foster  this  desirable  trait  and  the  less 
our  service  stations  will  cost.  Ultimate  economy,  then,  re- 
quires that  our  service  costs  be  balanced  against  our  total 
productive  costs. 

Degree  of  Interchangeability  Desirable 

It  should  not  be  assumed  from  this  that  we  must  have 
entire  interchangeability  or  none  at  all.  In  almost  every 
mechanism  certain  parts  are  begun  as  separate  units  in  order 
to  simplify  the  manufacture,  but  are  later  permanently  as- 
sembled into  a  single  unit  and  machined  to  completion  as 
such.  In  many  such  cases,  the  expense  of  attaining  inter- 
changeability would  be  so  great,  because  of  the  many  me- 
chanical difficulties  to  be  overcome,  that  we  would  not  be 
justified  in  attempting  it.  It  would  be  more  economical,  in 
case  of  breakage,  to  discard  and  replace  the  entire  assembled 
unit.  In  other  cases,  the  functional  requirements  may  be  so 
severe  that  a  system  of  selective  assembly  will  prove  to  be 
the  proper  course,  although  this  entails  carrying  a  double 
or  triple  number  of  spare  parts  in  service  stations,  or  in- 
volves some  fitting  when  replacing  unserviceable  parts. 

In  general,  however,  inter- 
changeability is  a  desirable  goal,  _ 
and  is  readily  attained  in  the 
majority  of  cases  if  the  proper 
attention  is  given  to  the  basic 
principles  governing  it,  includ- 
ing the  design  of  the  mechanism 
and  the  process  of  manufacture; 
yet  it  is  limited  in  several  direc- 
tions by  the  inadequacy  of  many 
of  our  present  manufacturing 
conditions.  With  improved  facil- 
ities, it  may  be  that  in  future 
years  a  much  greater  degree  of 
interchangeability  will  be  pos- 
sible than  at  present. 

The  following  paragraphs, 
which  are  based  on  manufactur- 
ing conditions  as  they  now  ex- 
ist, trace  the  progress  of  a  com- 
modity through  all  stages  of  its  — 
manufacture,  from  its  inception 

as  a  mechanical  project  to  the  final  testing  that  determines 
its  successful  completion,  and  attempt  to  single  out  for  spe- 
cial comment,  those  factors  which  make  possible,  or  promote, 
the  interchangeable  manufacture  of  its  parts. 

The  Design  as  it  Affects  Success  in  Interchangeable 
Manufacturing 

The  development  of  any  new  mechanism  starts  with  a 
mental  conception  of  some  function  to  be  performed.  This 
conception  then  takes  detailed  form,  first  mentally,  then  on 
paper,  and  finally  in  metal.  The  experimental  model — if 
such  be  constructed — is  usually  made  by  the  cut-and-try 
method.  Little  attention  is  paid  in  the  beginning  to  future 
manufacturing  requirements.  The  main  object  is  to  con- 
struct a  mechanism  that  will  function  properly  regardless 
of  the  exact  design.  When  this  end  is  reached,  what  we  may 
call  the  inventive  or  functional  design  has  demonstrated  its 
success. 

We  are  not  yet  ready  to  begin  manufacturing.  We  must 
first  perfect  a  manufacturing  design,  which  will  so  modify 
the  inventive  design  as  to  allow  its  economical  production 
on  a  large  scale.  Several  manufacturers  recognize  this  two- 
fold nature  of  designing,  and  maintain  a  separate  depart- 
ment for  each  type.  Indispensable  as  is  the  original  inven- 
tion, it  is  the  manufacturing  design  which  largely  deter- 
mines the  success  or  failure  of  a  given  project.  This  manu- 
facturing designing  necessarily  continues  throughout  the 
whole  course  of  production  because  of  the  almost  infinite 


The  general  tendency  in  the  past  has  been  to  estab- 
lish manufacturing  tolerances  by  trying  to  hold  the 
product  as  closely  as  possible  to  a  fixed  size.  The 
natural  result  of  this  policy  has  been  that  the  toler- 
ances established  on  paper  are  often  exceeded;  yet 
the  actual  working  variations  remain  unrecorded, 
because  it  is  argued  that  under  certain  conditions 
the  original  requirements  might  be  met  and  there- 
fore the  tolerances  noted  are  the  proper  ones  even 
though  they  are  not  maintained.  Every  effort  to 
make  the  recorded  tolerances  represent  the  actual 
working  tolerances  is  opposed  on  the  grounds  that 
such  a  procedure  would  lower  the  shop  standards. 
As  a  matter  of  fact,  it  is  hard  to  understand  how 
anything  could  lower  the  standards  of  the  shop  more 
than  to  permit  the  workmen  to  disregard  absolutely 
the   rules  which  they  are  supposed   to  be  following. 


number  of  petty  detailed  questions  involved,  only  a  few  of 
which  can  be  foreseen  and  answered  in  advance.  One  of  the 
important  functions  of  an  engineering  department  is  to  keep 
in  close  touch  with  the  progress  of  the  work  in  the  shops, 
deduce  general  principles  therefrom,  and  apply  these  prin- 
ciples not  only  to  the  work  in  hand,  but  also  to  all  new  work 
that  may  be  developed. 

The  Manufacturing  Model 

We  will  assume  that  the  functional  requirements  of  the 
mechanism  are  established  and  that  the  manufacturing  de- 
sign has  been  adopted.  Our  first  concern  is  to  test  this  de- 
sign as  far  as  possible.  The  most  certain  method  of  ac- 
complishing this  is  to  develop  a  physical  model.  Such  a 
model  must  not  be  confused  with  the  experimental  model, 
as  its  purpose  is  quite  different.  The  experimental  model 
convinces  us  that  our  mechanism  will  perform  certain  func- 
tions. The  manufacturing  or  physical  model,  if  properly 
developed,  proves  that  our  mechanism,  as  modified  and  devel- 
oped to  facilitate  manufacture,  still  retains  the  functional 
advantages  of  the  experimental  model.  The  manufacturing 
model  is  naturally  an  expensive  piece  of  equipment,  but  if 
a  large  output  of  a  new  commodity  is  under  consideration, 
it  is  money  well  invested.  In  the  case  of  a  small  total  out- 
put, a   "pilot"   mechanism   is   often   built   for   this   purpose, 

which  is  not  set  aside  for  future 
^^^^^^=^^^^^^^=      reference    but     incorporated     in 

the  product  itself. 

There  are  many  other  services 
which  a  manufacturing  model  is 
capable  of  rendering.  It  may 
serve  as  a  physical  standard  of 
dimensions  for  the  future  pro- 
duct. In  this  case,  it  must  be 
made  with  much  greater  care 
than  if  it  were  to  be  used  merely 
to  test  the  functioning  of  the 
manufacturing  design.  Such  a 
model  will  be  of  great  value  as 
a  reference  at  all  times  during 
production.  In  itself,  it  com- 
prises an  effective  functional 
gage  to  test  any  completed  part. 
It  should  be  used  but  rarely, 
however,  for  that  purpose.  In 
_  addition,  the  component  parts  of 
the  model  are  of  great  assist- 
ance in  checking  the  manufacturing  equipment  in  the  early 
stages  of  the  work. 

Clearances— the  Vital  Factors  in  Interchangeable  Manufacturing 

Clearances  are  vital  factors  in  interchangeable  manufac- 
turing. Fits  can  be  secured  without  interchangeability,  but 
the  latter  cannot  be  maintained  without  proper  clearances. 
It  is  self-evident  that  a  certain  space  must  be  left  between 
operating  parts.  The  minimum  clearances  should  be  as  small 
as  the  assembling  of  the  parts  and  their  proper  operation 
under  service  conditions  will  allow.  The  maximum  clear- 
ances should  be  as  great  as  the  functioning  of  the  mechanism 
permits.  The  variation  between  a  maximum  and  a  minimum 
clearance  determines  the  manufacturing  tolerance.  It  is 
clear,  then,  that  if  we  determine  at  the  outset  the  permissible 
clearances  we  shall  have  established  also  the  extent  of  the 
tolerances  which  control  the  final  inspection. 

Clearances  should  be  one  of  the  principal  considerations 
in  developing  the  manufacturing  design.  This  design  should 
aim  to  allow  the  greatest  possible  amount  of  clearance  be- 
tween companion  parts.  The  more  the  design  lends  itself 
to  this  end,  the  greater  the  economy  of  manufacture  and  the 
greater  the  degree  of  interchangeability  obtainable.  In  deter- 
mining which  parts  of  a  mechanism  can  be  made  inter- 
changeable, this  matter  of  permissible  clearances  plays  the 
largest  part.  A  mechanism  which  is  so  designed  that  it  can- 
not permit  fairly  liberal  clearances  is  not  a  suitable  one  to 
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be  manufactured  on  a  Btrlctly  Interchangeable  basis  with 
the  standard  equipment  now  available.  Every  "operating  part 
of  ;i  mechanism  must  be  located  within  reasonably  do  te 
clearances  In  each  plane,  alter  Buch  requirements  of  loca- 
tion are  met,  all  other  Burfaces  should  have  liberal  clear- 
ances, unless  the  factor  of  strength  is  the  controlling  one. 

Mnnuiaei  uring  Tolerances 

The  general  tendency  in  the  past  has  been  to  establish 
manufacturing  tolerances  by  trying  to  hold  the  product  as 
closely  as  possible  to  B  fixed  size.  The  natural  result  of  this 
policy  Is  that  the  tolerances  established  on  paper  are  often 
exceeded;  yet  the  actual  working  variations  remain  un- 
recorded, because  it  is  argued  that  under  certain  conditions 
the  original  requirements  might  be  met  and,  therefore,  the 
tolerances  noted  are  the  proper  ones,  even  though  they  are 
not  maintained.  Every  effort  to  make  the  recorded  toler- 
ances represent  the  actual  working  tolerances  is  opposed  on 
the  ground  that  such  a  procedure  would  lower  the  shop 
standards.  As  a  matter  of  fact,  it  is  hard  to  understand 
how  anything  could  lower  the  standards  of  the  shop  more 
than  the  absolute  disregard  of  the  rules  it  is  supposed  to  be 
obeying. 

There  is  a  further  argument  for  the  acceptance  of  liberal 
tolerances.     Too  often  in  manufacturing  concerns,  and  espe- 
cially in  the  case  of  interchange- 
able   manufacturing,    one    finds  = 
details  being  made  ends  in  them- 
selves  rather   than    means  to  a 
larger  end.    In  producing  a  com- 
ponent part,  it  is  not  our  main 
object  to  demonstrate  how  close- 
ly we  can   make   it  approach  a 
fixed    size;    our   aim    is   to   con- 
struct,  as   economically   as   pos- 
sible,   a    mechanism    that    will 
satisfactorily  perform  certain 
functions.     The    knowledge    of 
how  accurately  a  machining  op- 
eration can  be  performed  is  in- 
deed   invaluable   in   making  our 
manufacturing  design ;    but  when 
that  design  has  once  been  com- 
pleted, our  interest  shifts  to  the  - 
proper   functioning   of  the   com- 
pleted  mechanism.     Finally,   it  may   be  said   that   in  most 
cases   the   tolerances   originally   fixed   are   increased   during 
the  process  of  manufacturing  without  detriment  to  the  mech- 
anism.   It  is  rarely  that  a  tolerance  has  to  be  reduced. 

The  proper  minimum  clearances  can  be  determined  quite 
readily  and  definitely  for  most  cases  in  the  early  stages  of 
the  work — the  manufacturing  model  is  of  great  value  in  this 
respect — but  the  maximum  clearances  become  established 
only  after  extended  experience  with  the  particular  mechan- 
ism. In  many  cases  the  extreme  maximum  is  never  found, 
because  long  before  that  point  is  reached,  the  tolerances  have 
become  so  liberal  that  there  is  no  need,  from  the  standpoint 
of  economical  production,  to  increase  them  further. 

Component  Drawings 

Component  drawings  have  two  main  functions  to  perform. 
The  first  is  to  give  such  information  about  the  design  and 
the  tolerances  that  the  manufacture  of  the  product  can  begin. 
This  does  not  seem  like  a  very  difficult  task,  but  the  notation 
of  the  tolerances  on  component  drawings  has  created  new 
problems  of  interpretation  that  have  not,  as  yet,  been  fully 
solved.  At  the  present  time,  the  language  of  drawings  is 
not  altogether  clear  and  exact. 

The  first  tendency  in  introducing  tolerances  on  drawings 
seems  to  have  been  to  attempt  to  express  a  permissible  varia- 
tion on  every  dimension  given.  The  results  obtained  in  the 
shop  depend,  then  upon  the  particular  combination  of  dimen- 
sions used.  Different  organizations  using  different  com- 
binations  could   obtain   radically  differents   results;    and   of 


Gages  should  be  provided  only  when  their  use  will 
prove  more  economical  than  the  use  of  standard 
measuring  instruments.  When  the  total  production 
amounts  only  to  a  small  number  of  units  it  is  un- 
economical to  provide  special  gages.  The  extent  to 
which  gages  are  necessary,  therefore,  depends  in  a 
great  measure  on  the  amount  of  the  total  produc- 
tion. Furthermore,  gages  should  be  provided  to 
check  only  those  conditions  which  it  is  essential  to 
maintain.  In  many  cases  a  check  on  one  or  two 
points  is  sufficient  to  detect  errors.  Gages  are  a 
preventive  and  not  a  cure.  The  point  to  be  empha- 
sized is  that  they  should  be  provided  whenever  their 
use  will  result  in  the  production  of  more  or  better 
work  with  an  expenditure  of  the  same  or  less  effort. 


the  possible  number  of  dlfferenl   combinations  there  Is  no 

end. 

The  existence  of  a  tolerance  on  a  drawing  is  an  acknowl- 
edgment thai  variations  are  Inevitable  In  the  physical  dimen 
sions  of  the  product.  Any  dimension  given  on  such  a  draw- 
ing without  a  tolerance  should  not  be  construed  to  denote 
an  absolute  size  without  error,  but.  rather  to  indicate  either 
thai  the  permissible  variation  for  that  point  or  surface  is 
controlled  by  tolerances  given  on  other  CO-related  dimen- 
sions, or  that  the  dimension  is  so  relatively  unimportant 
that  no  attempt  had  been  made  to  determine  its  permissible 
variation. 

In  making  component  drawings,  the  effort  should  be  made 
to  so  give  the  dimensions  and  necessary  tolerances  that  it 
would  be  possible  to  lay  out  one,  and  only  one,  representa- 
tion of  the  "maximum  metal"  condition  and  one,  and  only 
one,  "minimum  metal"  condition.  If  such  lay-outs  were 
superimposed,  the  difference  between  them  would  represent 
the  permissible  variation  on  every  surface.  Any  condition 
of  the  product  which  fell  within  the  zone  thus  established 
could  be  considered  as  meeting  the  requirements  of  the  draw- 
ing. If  one  will  make  a  few  such  lay-outs,  it  will  soon  be 
clear  to  him  that  there  are  always  a  number  of  dimensions 
that  should  be  given  without  tolerances  if  we  desire  to  keep 
our  drawings  consistent  and  intelligible. 

Information  Recorded  on  Com- 
=  ponent  Drawings 

It  must  be  realized  at  the  start 
that  it  is  impossible  in  every 
case  to  give  on  one  component 
drawing  all  the  dimensions  that 
are  needed  to  construct  the  pat- 
terns, tools,  gages,  and  other 
manufacturing  equipment,  with- 
out introducing  many  inconsis- 
tencies. Certain  dimensions 
could  be  correct  if  one  set  of 
holding  points  and  one  series  of 
operations  were  to  be  used,  but 
would  be  incorrect  under  differ- 
ent conditions.  If  the  component 
drawings  are  made  so  that  they 
represent  the  proper  completed 
—  conditions — call  them  inspection 
gage  requirements  if  you  will — 
the  end  in  view  is  attained.  Any  figures  that  the  shop  de- 
sires to  use  are  correct  if  they  insure  this  result. 

It  is  impossible  to  amplify  this  point  without  entering 
into  a  prolonged  discussion  of  the  effect  of  using  different 
holding  or  registering  points  in  the  manufacturing  processes. 
Yet  it  may  be  of  interest  to  know  that  several  manufactur- 
ing plants  solve  this  problem  by  adding  operation  drawings, 
which  give  only  the  specific  dimensions  required  at  a  partic- 
ular operation.  Some  of  the  dimensions  are  duplicates  of 
those  on  the  component  drawing,  while  others  are  computed 
to  serve  their  restricted  purpose.  This  proves  an  effective 
means  of  recording  additional  information  required  in  the 
manufacturing  departments,  which  cannot  be  put  on  com- 
ponent drawings  without  danger  of  misuse. 

After  production  is  well  under  way,  the  component  draw- 
ings have  served  their  first  purpose.  In  the  meantime,  the 
actual  manufacturing  operations  have  made  available  a  store 
of  new  information  regarding  the  proper  conditions  to  be 
maintained.  It  should  be  the  second  function  of  the  com- 
ponent drawings  to  record  as  much  of  this  information  as 
possible.  Conflicting  information  or  misinformation  should 
be  eliminated  at  the  same  time;  in  short,  the  drawings 
should  be  revised  to  agree  with  actual  conditions  and  re- 
quirements. It  has  been  our  great  fault  in  the  past  to  neg- 
lect this  second  function  almost  entirely.  It  is  a  difficult 
task  to  make  the  component  drawings  represent  from  the 
first  conditions  that  must  be  maintained.  In  time,  the  shop 
will  discover  many  of  them,  often  after  bitter  experience, 
even  though   they  have  been   omitted  from   the   component 
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drawings.  Frequently,  however,  it  happens  that  this  in- 
formation does  not  make  its  way  back  to  the  office,  but  is 
retained  by  the  shop  men  among  themselves.  Often,  this  is 
the  fault  of  the  office,  which  is  prone  to  consider  such  in- 
formation as  criticism,  so  that  the  shop,  after  a  few  rebuffs, 
makes  no  further  attempt  to  pass  it  along.  It  is  most  essen- 
tial, however,  that  such  information  be  recorded  in  perma- 
nent form,  not  only  because  of  its  value  to  the  work  in 
hand,  but  also  because  of  its  helpful  application  to  new  work 
in  the  future. 

Dimensioning:  of  Component  Drawing's 

The  problem  of  the  proper  dimensioning  of  component 
drawings  is  strictly  a  mathematical  one.  There  are  a  few 
basic  principles  in  regard  to  it  which  are  as  fixed  and  simple 
as  Newton's  three  laws  of  motion,  but  are  even  more  difficult 
at  times  to  apply  correctly.  Whenever  either  of  the  two 
following  principles  is  violated,  trouble  will  inevitably  fol- 
low: 

(1)  In  interchangeable  manufacturing,  there  is  but  one 
dimension  (or  group  of  dimensions)  in  the  same  straight 
line  that  can  be  controlled  within  fixed  tolerances.  That  is 
the  distance  between  the  cutting  surface  of  the  tool  and  the 
locating  or  registering  surface  of  the  part  being  machined. 
Hence,  it  is  incorrect  to  locate  any  point  or  surface  with  tol- 
erances from  more  than  one  point  in  the  same  straight  line. 

(2)  Dimensions  should  be 

given  between  those  points  which  = 

it  is  essential  to  hold  in  a  spe- 
cific relation  to  each  other.  The 
majority  of  dimensions,  how- 
ever, are  relatively  unimportant 
in  this  respect.  It  is  good  prac- 
tice to  establish  locating  points 
in  each  plane,  and  to  give,  as  far 
as  possible,  all  such  dimensions 
from  these  common  locating 
points. 

There  are  also  a  few  other 
general  principles  which  it  is 
good  practice  to  follow.  Although 
violations  of  them  are  not  er- 
rors in  themselves,  they  lead  to 
many  unnecessary  errors.  In  all 
of  this  work  we  must  realize 
that  we  cannot  create  anything  — 

that  is  altogether  fool-proof;  the 

best  we  can  hope  to  accomplish  is  to  make  conditions  such 
that  little  or  no  excuse  remains  for  making  a  mistake.  The 
three  following  principles  are  of  this  order: 

(1)  The  basic  dimensions  given  on  component  drawings 
for  interchangeable  parts  should  be  the  maximum  metal 
sizes,  except  for  force  fits  and  other  unusual  conditions.  The 
direct  comparison  of  the  basic  sizes  should  check  the  "danger 
zone"  or  the  minimum  clearance  conditions  in  most  cases. 
It  is  evident  that  these  sizes  are  the  most  important  ones, 
as  they  control  the  interchangeability.  They  should  be  the 
first  determined  and,  once  established,  they  should  remain 
fixed  if  the  mechanism  functions  properly  and  the  design 
is  unchanged.  The  direction  of  the  tolerances,  then,  would 
be  such  as  would  increase  this  clearance.  For  force  fits, 
such  as  taper  keys,  etc.,  the  basic  dimensions  should  be 
those  which  determine  the  minimum  interference  (which  is 
the  "danger  zone"  in  this  case)  and  the  direction  of  the 
tolerances  for  this  class  of  work  should  be  such  as  would 
increase  this  interference. 

(2)  Dimensions  should  not  be  duplicated  between  the 
same  points.  The  duplication  of  dimensions  causes  much 
needless  trouble,  due  to  changes  being  made  in  one  place 
and  not  in  the  others.  It  causes  less  trouble  to  search  a 
drawing  to  find  dimensions  than  it  does  to  have  them  du- 
plicated and,  though  more  readily  found,  inconsistent. 

(3)  As  far  as  possible,  the  dimensions  on  companion 
parts  should  be  given  from  the  same  relative  locations.    This 


One  of  the  main  functions  to  be  performed  by  a 
drawing  is  to  give  such  information  about  the  de- 
sign and  the  tolerances  that  the  manufacture  of  the 
product  can  begin  in  the  shop.  This  does  not  seem 
like  a  very  difficult  task,  but  the  notation  of  toler- 
ances on  drawings  has  created  new  problems  of  in- 
terpretation that  have  not  as  yet  been  fully  solved. 
At  the  present  time,  the  language  of  drawings  is  not 
altogether  clear  and  exact.  An  attempt  is  often  made 
to  express  a  permissible  variation  on  every  dimen- 
sion given.  The  results  obtained  in  the  shop  depend, 
then,  upon  the  particular  combination  of  dimen- 
sions used.  When  different  combinations  are  used, 
radically  different  results  may  be  obtained,  and  the 
problem  that  at  first  appears  simple  will  be  found 
upon  further  consideration  to  require  profound  study. 


procedure  assists    in   detecting   interferences  and   other   im- 
proper conditions. 

If  careful  thought  is  given  to  these  component  drawings, 
much  time  and  effort  will  be  saved  later  in  the  shop.  If  they 
are  neglected,  all  the  future  work  will  suffer.  A  large  per- 
centage of  the  mistakes  made  in  the  manufacturing  depart- 
ments may  be  traced  back  to  improper  component  drawings. 

Specifications  for  Interchangeable  Manufacturing- 

The  information  that  can  be  included  on  component  draw- 
ings, except  in  the  case  of  a  very  simple  or  familiar  mech- 
anism, is  seldom  sufficient  in  itself  to  enable  the  manufac- 
turer to  proceed  intelligently  with  a  new  product.  It  is  very 
desirable  that  he  know  the  particular  purpose  for  which  the 
mechanism  is  to  be  made.  The  better  he  is  informed  on  this 
subject,  the  greater  service  he  can  render  in  promoting  its 
economical  manufacture  and  future  development.  Specifica- 
tions are  supposed  to  supplement  the  drawings  by  giving  all 
the  needed  additional  information  which  has  no  place  on  the 
drawings.  I  say  "supposed"  because  it  is  only  in  rare  cases 
that  the  specifications  commonly  met  with  give  all  the  desir- 
able information.  They  usually  deal  with  only  the  most 
exacting  requirements  and  make  no  mention  of  the  others, 
thus  establishing  a  severe  precedent  for  the  solution  of  all 
questions  in  regard  to  the  requirements,  important  and  un- 
important.     They    seldom    indicate    the    essential    object    in 

view,   namely,   the  economical 

-  production  of  mechanisms  which 
will  function  satisfactorily. 

Specifications  should  state  the 
end  to  be  accomplished,  and 
should  give  all  possible  informa- 
tion to  assist  in  the  attaining  of 
that  end.  Any  unusual  condi- 
tions should  be  explained  in 
detail.  A 1 1  exacting  require- 
ments should  be  specified  with 
the  reasons  for  the  same,  includ- 
ing requirements  of  functioning 
and  of  materials  to  be  used.  But 
they  should  not  stop  here.  The 
less  exacting  conditions  should 
be  noted  also.  If  a  certain  ma- 
terial is  specified,  and  the  chief 
consideration    is   economy,    it 

-  should  be  so  stated,  with  the 
substitution  allowed.  The  mate- 
rial that  might  be  most  economical  under  one  set  of  condi- 
tions might  be  otherwise  under  different  circumstances. 
Parts  which  are  detailed  on  the  drawings  but  for  which  com- 
mercial articles  can  be  substituted  should  be  so  designated. 
The  specifications  should  list  those  parts  which  must  be 
made  interchangeable  and  those  which  need  not  be.  A  de- 
scription of  the  tests  for  materials,  for  physical  dimensions, 
and  for  functioning  should  be  included.  In  fact,  any  in- 
formation that  will  assist  in  the  manufacture  of  the  product 
should  be  given.  Some  of  it  will  specify  the  results  to  be 
obtained;  more  of  it  should  be  information  to  assist  the 
manufacturer,  not  hard  and  fast  rules  which  he  must  follow 
regardless  of  consequences. 

Such  specifications  would  undoubtedly  be  far  from  com- 
plete at  first.  Provision  should  be  made  to  keep  them  abreast 
of  the  actual  progress  of  the  work.  The  shop  should  use 
them  as  a  place  to  record  as  much  of  the  experience  gained 
as  possible.  If  certain  methods  have  been  found  unsatis- 
factory, here  is  an  ideal  place  to  record  the  tact,  and  perhaps 
Save  a  duplication  of  the  mistake  in  the  future.  If  other 
methods  have  proved  satisfactory,  they,  too,  should  by  all 
means  be  recorded.  In  fact,  specifications  of  this  kind,  al- 
though they  would  in  time  become  voluminous,  would  be 
a  history  of  a  mechanism  and  furnish  valuable  data  to  as- 
sist in  developing  new  mechanisms. 

Written  specifications  are  held  in  low  esteem  by  the  ma- 
jority of  manufacturers.     They  do  without  written  specifica- 
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I  ions    for    the  1  r    mm    prodtlOtS, 
and    when    Obliged    In    meet    llii'm 

tor  contract  work,  Bud  them  an 

additional  annoyance  Mislead  of 
a  help.  This  is  due,  in  a  Large 
measure,  to  the  tact  that  this 
BUbject,  as  also  the  matter  of 
tolerances,  has  been  regarded  as 
an  end  in  itself  instead  of  as  a 
means  to  a  larger  end.  Manu- 
facturers do  have  specifications,  = 
although  they  are  seldom  called 

by  I  hat  name  and  are  seldom  written  or  grouped  together 
for  ready  reference.  Some  of  them  may  be  found  in  the  cost 
and  production  records,  some  in  the  shop  correspondence, 
but  most  of  tbem  are  carried  in  the  memories  of  the  fore- 
men and  older  employes  who  maintain  the  traditions  of  the 
shop. 

Gages  as  a  Necessary  Means  for  Checking  Results  Obtained 

Thus  far  we  have  been  discussing  those  elements  which 
form  the  groundwork  for  our  actual  manufacturing  opera- 
tions. We  have  developed  our  manufacturing  design,  have 
tested  it  with  our  manufacturing  model,  have  made  the  first 
guess  as  to  the  proper  manufacturing  tolerances,  have  re- 
corded all  suitable  and  available  information  on  our  com- 
ponent drawings,  and  have  partially  developed  the  specifica- 
tions to  supplement  these  drawings  by  recording  there  all 
further  information  available  that  will  assist  us  to  accom- 
plish our  main  purpose,  namely,  to  produce  satisfactory 
mechanisms  as  economically  as  possible.  We  must  now  con- 
sider the  means  of  carrying  on  the  work  of  actual  produc- 
tion and  the  facilities  that  should  be  provided  for  checking 
the  results. 

There  are  two  important  reasons  for  inspecting  the  pro- 
duct during  manufacture:  First,  spoiled  parts  must  be  elim- 
inated as  soon  as  possible  to  save  the  expenditure  of  useless 
effort  on  unserviceable  pieces.  Second,  the  completed  com- 
ponents must  be  checked  before  assembly  to  eliminate  the 
unserviceable  parts  and  thus  insure  the  proper  functioning 
of  the  mechanism.  For  these  purposes,  gages  are  extensively 
employed. 

A  gage  should  be  provided  whenever  its  use  is  more  econ- 
omical than  the  use  of  standard  measuring  instruments. 
For  example,  if  the  total  production  of  a  certain  mechanism 
amounts  to  about  a  dozen  units,  it  is  gross  extravagance  to 
provide  special  gages.  On  the  other  hand,  if  this  production 
amounts  to  several  thousand  units,  a  complete  set  of  gages 
is  both  desirable  and  necessary.  The  extent  to  which  gages 
are  necessary,  therefore,  depends  in  great  measure  upon  the 
amount  of  the  total  production.  Furthermore,  gages  should 
be  provided  to  check  only  those  conditions  which  it  is  essen- 
tial to  maintain.  The  nature  and  extent  of  the  gages  re- 
quired depend  upon  the  manufacturing  conditions.  In  many 
cases,  a  check  on  one  or  two  points  is  sufficient  to  detect  any 
unsatisfactory  results.  Under  varying  manufacturing  con- 
ditions different  faults  must  be  guarded  against.  Gages  are 
a  preventive  and  not  a  cure.  The  point  to  be  emphasized 
is  that  they  should  be  provided  whenever  their  addition  will 
result  in  the  production  of  more  or  better  components  with 
a  total  expenditure  of  the  same  or  less  effort. 

Main  Classes  of  Gages  — — — ^^^— ^— — — — — — ■ 


A  rigid  adherence  to  the  letter  but  not  to  the  spirit 
of  the  drawings  and  specifications  is  unwise,  as  it 
will  not  aid  in  the  acceptance  of  all  serviceable  ma- 
terial nor  in  the  ultimate  economy  of  manufacture. 
Inspectors  must  have  a  certain  amount  of  education 
and  experience  with  the  mechanisms  involved  or 
with  similar  mechanisms;  otherwise  the  inspection 
will   always  prove  a   hindrance  to  the   main    purpose. 


There  are  two  kinds  of  gages 
to  consider,  which,  for  want  of 
better  terms,  we  will  call  limit 
gages  and  functional  gages.  A 
limit  gage  is  one  that  checks  a 
specified  dimension  to  specified 
tolerances.  A  functional  gage 
is  one  that  checks  the  relation- 
ship of  several  dimensions  to 
insure  the  proper  functioning  of 
the    assembled    mechanism.      As 


The  operator  should  be  taught  to  maintain  the  estab- 
lished tolerances.  If  the  specified  tolerances  prove 
too  severe  in  practice  for  economical  production, 
they  should  be  corrected,  provided  the  functional  re- 
quirements of  the  mechanism  will  permit.  If  they 
are  not  too  severe,  there  is  no  excuse  for  not  adher- 
ing to  them.  The  practice  of  insisting  upon  the  op- 
erator's adhering  to  the  specified  tolerances  will  aid 
a    great   deal    in    producing  a   high    quality   of  work. 


with  all  other  manufacturing 
equipment,  the  exact  design  of 
a  gago  is  unimportant,  provided 
that  it  fulfills  its  purpose  in  a 
simple  and  efficient  manner. 

The  degree  of  accuracy  or  pre- 
cision required  depends  u  p  0  D 
the  extent  of  the  tolerances.  In 
all  cases,  on  limit  gages,  the 
variation  must  be  inside  the 
=  established  limits  of  the  com- 
ponent. The  dimensions  given 
on  component  drawings  are  limit  gage  sizes.  For  example, 
the  limits  given  for  the  diameter  of  a  stud  should  be  in- 
terpreted to  mean  that  such  diameter  must  be  made  to  satisfy 
ring  or  snap  gages  of  the  sizes  specified. 

As  yet  we  have  not  touched  upon  master  gages,  or  refer- 
ence gages,  as  they  are  variously  called.  A  master  is  a 
physical  standard  of  size  or  form  used  for  reference  pur- 
poses. It  is  needed  only  where  the  degree  of  precision  re- 
quired is  so  exacting  that  the  errors  which  are  inherent  in 
direct  measurements  with  standard  measuring  instruments 
will  be  great  enough  to  prevent  the  proper  functioning  of 
the  product.  If  a  manufacturing  model  is  carefully  devel- 
oped, few,  if  any,  masters  will  be  required.  For  simple 
dimensions  of  length,  it  is  usually  sufficient  to  establish  ref- 
erence pieces  of,  say,  tenth-inch  units.  For  important  func- 
tional contours,  masters  are  essential. 

Test  pieces  for  individual  gages  are  necessary  only  when 
the  amount  of  gage  checking  is  so  great  that  too  much  time 
is  consumed  by  using  standard  measuring  instruments,  or 
when  no  skilled  labor  is  available  for  this  checking.  Test 
pieces  are  therefore  desirable  for  checking  complicated  pro- 
file and  fixture  gages  that  receive  hard  usage,  but  they  are 
seldom  necessary  for  plain  plug,  ring,  and  snap  gages. 

Manufacturing'  Equipment 

We  must  also  provide  suitable  tools  and  equipment  with 
which  to  manufacture  our  product.  The  first  logical  step  to 
this  end  is  to  make  operation  lists,  planning  in  detail  the 
successive  operations,  and  specifying  the  type  of  machine, 
fixture,  tool,  and  gage  required.  These  operation  lists  are 
an  integral  part  of  the  specifications,  subject,  of  course,  to 
such  modifications  as  are  found  necessary.  Of  the  machines 
themselves  we  need  make  but  little  mention  at  this  time. 
Standard  machine  tools  are  now  on  the  market  for  making 
almost  every  variety  of  machining  cut.  Special  machines 
are  required  only  for  very  unusual  operations  or  for  ex- 
tremely large  productions  where  many  automatic  operations 
are  performed. 

The  design  of  the  fixture  and  the  tool  depends  to  a  great 
extent  upon  the  design  of  the  piece  to  be  machined.     Great 
care  should  be  taken  to  maintain  the  same  locating  or  reg- 
istering points  in  the  fixtures  as  are  used  for  the  gages.   The 
ideal  condition   is  to  have  the  registering  points  both  for 
fixtures   and   gages   identical  with   the   points   on   the   com- 
ponent drawings  from  which   the  surfaces   in  question  are 
dimensioned.     After   the   equipment   is    complete,   the    com- 
ponent drawings  should  be  checked  and  revised  where  neces- 
sary to  obtain  this  result. 
Another  factor  which  must  be  considered  in  the  design  of 
the    equipment    is    the    required 
;      rate  of  production.     In  the  case 
of  a  small  output,  the  cost  of  the 
equipment    amounts    to    a    large 
percentage   of  the  total  cost  of 
production.     As    the    output    in- 
creases,   the    proportionate    cost 
of  the  equipment  decreases,  thus 
making  it  desirable  to  refine  this 
equipment,    if    by    so    doing   the 
production  can  be  increased  with 
the  expenditure  of  less  produc- 
tive effort.     Here,  as  elsewhere, 
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it  is  a  question  of  balancing  the  cost  of  one  item  against  that 
of  another  and  of  selecting  the  most  economical  combination. 
In  most  cases,  except  with  some  automatic  machines  or  on 
very  large  work,  the  operator  spends  more  time  in  handling 
the  work  than  the  machine  takes  to  perform  the  machining 
operation.  Therefore,  whenever  the  rate  of  production  is 
high  enough  to  make  it  economical,  the  fixtures  should  be 
made  so  that  they  can  be  operated  rapidly,  even  though  this 
greatly  increases  the  initial  cost  of  the  equipment. 

Production  Problems  as  Related  to  Interchangeable 

Manufacturing- 

The  actual  production  consist  of  taking  the  raw  material 
and  passing  it  through  the  equipment  until  it  emerges  as  a 
finished  component.  The  production  problems  are  many  and 
varied.  Any  part  of  the  preceding  work  which  has  been 
slighted  or  left  undone  must  be  completed  here  in  addition 
to  the  many  tasks  which  are  involved  in  the  production  it- 
self. The  greatest  problem  involved  in  production  is  that 
most  uncertain  factor — human  nature.  The  present  tendency 
is  to  provide  equipment  that  can  be  operated  by  semi-skilled 
labor.  We  must  realize,  however,  that  we  cannot  make  our 
equipment  altogether  fool-proof.  As  noted  before,  we  can 
only  arrange  matters  so  that  little  or  no  excuse  remains  for 
making  mistakes. 

We  thoughtlessly  speak  of  unskilled  labor.  The  more  this 
problem  is  studied,  the  more  we  realize  that  there  is  no  place 
in  interchangeable  manufacturing  for  such  assistance.  That 
is,  there  is  no  task  so  elementary  but  that  better  and  more 
economical  results  can  be  obtained  by  a  certain  degree  of 
training  or  skill  in  the  operator.  We  try  to  subdivide  our 
productive  operations  into  the  most  elementary  tasks  so  that 
our  labor  can  be  readily  trained  to  perform  them  satisfac- 
torily. Each  manufacturer  is  forced  to  train  the  majority 
of  his  own  operators.  Naturally,  then,  the  shorter  the  time 
required  for  this  training,  the  sooner  the  results  will  show 
in  the  production.  On  the  other  hand,  the  less  skill  re- 
quired of  the  operator,  the  more  elaborate  and  complete  the 
equipment  must  be.  The  amount  of  supervision  required 
for  both  operators  and  equipment  is  also  greatly  increased, 
both  in  quantity  and  quality. 

In  any  case,  the  better  the  training  that  these  operators 
receive,  the  higher  is  the  quality  of  the  work  produced.  And 
the  matter  of  honest,  serviceable  quality  as  distinguished 
from  mere  appearance  is  more  appreciated  than  formerly. 
The  operator  should  be  taught  to  maintain  the  established 
tolerances.  If  the  specified  tolerances  prove  too  severe  in 
practice  for  economical  production,  they  should  be  corrected, 
provided  the  functional  requirements  of  the  mechanism  will 
permit.  If  they  are  not  too  severe,  there  is  no  excuse  for 
violating  them.  The  practice  of  adhering  to  the  specified 
tolerances  will  do  much  to  promote  a  high  quality  of  product. 

Inspection  of  Product  while  Work  is  in  Progress 

The  inspection  and  acceptance  or  rejection  of  the  compo- 
nents falls  logically  into  two  divisions.  The  first  is  the  shop 
inspection  which  is  made  while  the  material  is  in  process  of 
manufacture.  The  object  is  to  cull  out  defective  work  as 
soon  as  possible  and  also  to  detect  any  defects  in  the  equip- 
ment that  would  result  in  faulty  work.  If  the  percentage 
of  rejections  is  normal,  it  is  evident  that  the  requirements 
specified  and  the  manufacturing  facilities  provided  are  satis- 
factory. If  the  percentage  is  high,  it  is  evidence  of  improper 
conditions  somewhere  which  should  be  investigated,  and  the 
trouble  should  be  corrected  at  its  source.  Sometimes  an  er- 
ror occurs,  with  the  result  that  the  requirements  are  ex- 
ceeded on  a  large  number  of  parts.  Such  matters  should  be 
investigated  and  settled  according  to  their  merits.  If  the 
pieces  will  be  serviceable  and  can  be  completed  without  un- 
due cost,  the  factor  of  economy  will  play  a  large  part  in  the 
decision.  In  such  cases,  the  requirements  specified  should 
not  be  changed  unless  it  is  evident  that  such  a  change  will 
result  in  an  economic  benefit  in  the  future.  As  in  all  other 
cases,  ultimate  economy  is  our  goal. 


Final  Inspection 

The  second  division  of  the  inspection  is  the  final  examina- 
tion of  the  completed  parts.  The  object  of  this  inspection 
is  to  see  that  all  components  which  will  function  properly 
are  accepted  and  that  all  unserviceable  parts  are  rejected. 
This  inspection  is  largely  governed  by  the  requirements  of 
the  component  drawings — often  represented  by  gages — and 
by  the  specifications.  It  is  therefore  most  important  that 
the  drawings  and  specifications  give  as  nearly  as  possible 
the  limits  of  parts  which  will  function  properly.  Yet  we 
have  already  seen  that  these  drawings  and  specifications  are 
incomplete  at  the  beginning,  and  probably  will  always  be 
so,  to  a  certain  extent.  Therefore,  a  rigid  adherence  to  the 
letter  but  not  to  the  spirit  of  the  drawings  and  specifications 
is  unwise,  as  it  will  not  aid  in  the  acceptance  of  all  service- 
able material,  nor  in  the  ultimate  economy  of  manufacture. 
In  addition  to  the  written  requirements,  inspectors  must 
have  a  certain  amount  of  education  and  experience  with  the 
mechanisms  involved,  or  with  similar  mechanisms;  other- 
wise the  inspection  will  always  prove  a  hindrance  to  the, 
main  purpose. 

The  characteristic  needed  for  a  successful  inspector  is  a 
judicial  mind.  Since  the  requirements  are  laws,  the  inspec- 
tion should  equitably  enforce  them.  The  spirit  of  the  re- 
quirements should  be  enforced  in  those  cases  where  their 
exact  expression  is  incomplete.  If  the  essentials  are  always 
specified  definitely  and  completely,  it  will  be  a  fair  assump- 
tion that  incompletely  specified  conditions  are  relatively  un- 
important. Wherever  possible,  the  requirements  should  be 
revised  to  make  the  letter  and  the  spirit  agree,  but  the  at- 
tempt to  cover  every  minute  and  unimportant  detail  will 
prove  impossible  in  practice. 

The  functional  requirements  should  be  maintained  in  the 
final  inspection  strictly  according  to  the  specified  conditions. 
The  non-functional  requirements  should  be  handled  in  a 
more  judicial  manner,  each  case  being  decided  on  its  merits. 
As  a  matter  of  fact,  this  final  inspection  should  be  in  the 
nature  of  a  functional  inspection  only.  Little  attention 
should  be  given  here  to  the  non-essentials  other  than,  per- 
haps, a  visual  inspection  for  general  quality,  and  some  super- 
vision of  the  shop  inspection  to  see  that  proper  precautions 
are  taken  during  production  to  insure  a  good  product.  In 
all  cases,  the  main  effort  throughout  the  work  should  be  to 
establish,  define,  and  maintain  the  essential  conditions  first, 
letting  the  non-essentials  develop  in  practice.  No  secret, 
however,  should  be  made  of  the  fact  that  these  non-essen- 
tials are  left  to  work  out  their  own  salvation. 

The  final  and  complete  evidence  as  to  whether  or  not  we 
have  accomplished  our  purpose  is  furnished  after  we  have 
assembled  and  tested  our  mechanisms.  If  the  total  costs 
have  been  reasonable  and  the  completed  mechanisms  assem- 
ble properly  and  perform  satisfactorily  all  the  required  func- 
tions, it  is  conclusive  evidence  that  we  have  mastered  all 
essentials.  On  the  other  hand,  if  the  costs  are  excessive  or 
if  the  mechanism  fails  to  assemble  or  to  operate  properly 
after  being  assembled,  it  is  equally  conclusive  evidence  of 
failure. 


The  U.  S.  battleship  Idaho  is  the  largest  American  war 
craft  afloat.  The  principal  dimensions  of  the  vessel  are  as 
follows:  Length,  634  feet  6  inches;  beam.  07  feet  4%  inches; 
mean  draft,  30  feet.  The  loaded  displacement  is  34.000  tons, 
and  the  armament  consists  of  twelve  14-inch  50-caliber  guns. 
arranged  in  four  turrets,  of  three  each,  while  the  secondary 
battery  consists  of  twenty-two  5-inch  guns.  In  addition  it 
is  fitted  with  21-inch  torpedo  tubes,  and  numerous  small 
rapid-fire  guns,  including  four  3-inch  anti-aircraft  guns.  In- 
cluding armor  plate  and  guns,  the  total  cost  of  the  craft  is 
about  $18,000,000.  The  motive  power  is  furnished  by  Parsons 
geared  turbines,  having  a  total  of  32.000  horsepower,  which 
will  give  the  ship  a  speed  of  twenty-one  knots.  The  Idaho 
is  oil-burning,  and  the  steam  is  produced  by  a  battery  of 
twelve  boilers. 
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Fig.    1.      Pouring   Kinite   into   the   Molds 


The  Making  of  Kinite  Dies 


ANEW  material  known  as  "kinite,"  for  use  in  making 
blanking,  trimming,  and  forming  dies,  as  well  as  other 
tools,  has  recently  been  introduced  by  the  Kinite  Co., 
Milwaukee,  Wis.  This  material  consists  of  an  alloy  steel 
containing  chromium  and  cobalt,  but  no  tungsten,  and  has 
been  found  especially  adapted  for  making  dies  requiring 
great  resistance  to  abrasion  or  wear.  Trimming  dies  for  hot 
forgings,  for  example,  are  among  the  tools  for  which  the 
material  is  well  suited.  Furthermore,  the  material  is  prac- 
tically non-corrosive,  and  has  been  found  excellent  for  the 
making  of  glass  and  other  molds  requiring  a  high  heat- 
resisting  material. 

Molding  Kinite  Dies 

The  illustrations  Figs.  1,  3,  and  4  show  views  in  the  Kinite 
Co.'s  foundry,  illustrating  the  methods  used  in  producing 
kinite  dies.  The  basic  raw  material  used  is  made  in  the 
electric  furnace.  The  pigs,  or  ingots,  are  then  remelted  in 
crucible  furnaces  and  are  cast  in  specially  prepared  hard 
molds  which  are  made  very  close  to  the  finished  size  of  the 
required  blank  for  the  tool.  The  molds  are  made  2  per  cent 
larger  than  the  finished  size  of  the  tools  to  be  made,  this 
allowance  taking  care  of  both  the  machining  allowance  and 
the  reduction  of  the  casting 
when  cooling  in  the  mold. 
The  castings,  as  they  come 
from  the  molds,  have  the  ap- 
pearance of  forgings  rather 
than  castings.  The  material 
is  melted  at  a  temperature  of 
practically  3000  degrees  F., 
and  is  poured  at  nearly  that 
temperature. 

The  molds  are  made  from 
special  sand  mixtures  that 
will  resist  the  high  heat  of 
the  kinite  steel  when  poured, 
and  after  being  made,  the 
molds  are  baked  in  an  oven, 
shown  in  Fig.  3,  until  they 
are  very  hard.    For  solid  bars 
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made  from  kinite,  so-called  "permanent"  or  "chill"  molds 
are  used,  these  molds  themselves  being  made  from  kinite. 
The  kinite  blanks,  after  being  taken  from  the  molds,  are 
very  hard  and  cannot  be  cut  by  any  ordinary  steel  tools. 
They  can  be  ground,  however,  and  are  like  manganese  steel 
in  this  respect.  In  order  to  reduce  the  hardness  so  that 
the  blanks  may  be  machined,  they  are  pack-annealed,  sand 
being  used  for  the  packing  material.  In  annealing,  furnaces 
are  used  in  which  the  blanks  are  permitted  to  remain  for 
from  six  to  ten  hours  at  a  temperature  of  about  1900  de- 
grees F.  After  having  been  permitted  to  cool  slowly  in  the 
furnace,  the  blanks  are  removed  and  are  ready  to  be  ma- 
chined. 

Advantages  Obtained  by  the  Use  of  Kinite  Tools 

There  are  several  advantages  obtained  by  the  use  of  kinite 
in  place  of  ordinary  steel,  for  the  purposes  for  which  kinite 
is  suitable.  In  the  first  place,  the  machining  is  reduced 
from  30  to  50  per  cent,  according  to  the  design  and  peculiar 
shape  of  the  tool,  as  compared  with  dies  made  from  the 
solid.  There  is  less  waste  of  material,  and  the  danger  of 
spoiling  the  dies  by  cracking  in  hardening  is  practically 
eliminated.  There  is  practically  no  contraction  m  harden- 
ing, and  the  ordinary  precau- 
tions necessary  when  harden- 
ing steel  tools  are  not  re- 
quired. Different  dies  require 
somewhat  different  treatment 
in  hardening,  and  the  makers 
of  kinite  prefer  to  specify 
the  exact  hardening  temper- 
atures to  be  used  for  different 
classes  of  work,  in  order  to 
insure  that  in  every  individ- 
ual case  the  dies  will  be  prop- 
erly hardened.  The  tempera- 
ture range  for  hardening 
varies  from  1550  to  1840  de- 
grees F.  The  tools  should  be 
heated    slowly   and    should 
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Fig.   2.      Example   of  the   Small   Change   produced   in   hardening   Kinite 


then   soak   for   some   time  at 
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the  hardening  heat,  after  which  they  are  taken  from  the 
furnace  and  left  to  cool  in  air  free  from  draft.  No  drawing 
of  the  temper  is  required;  the  material  will  he  found  hard 
and  tough,  and  without  scale.  But  it  has  been  found  by  ex- 
periment that  by  drawing  the  temper  at  a  temperature  even 
as  high  as  1000  degrees  F.,  the  toughness  is  greatly  increased 
without  appreciably  decreasing  the  scleroscopic  hardness. 
As  an  instance  of  the  slight  change  that  takes  place  in 
hardening,  the  example  in  Fig.  2  is  shown,  which  gives  all 
the  dimensions  of  a  die  made  from  kinite  before  and  after 
hardening. 

When  Kinite  Ousrht  to  be  Used 

Kinite  is  recommended  by  the  makers  as  a  material  for 
dies  when  a  large  number  of  pieces  are  required  from  the 
same  dies,  because  of  the  long  wearing  qualities  of  the  ma- 
terial. It  is  stated,  as  compared  with  carbon  steel  dies,  from 
15  to  20  times  the  same  number  of  blanks  may  be  obtained 
between  grindings  under  favorable  conditions,  and  that  at 
least  from  10  to  12  times  is  a  conservative  estimate.  Kinite 
blanking  dies  have  proved  especially  advantageous  on  work 
made  from  stock  1/32  inch  thick  and  upward.  Drawing  dies 
are  also  advantageously  made  from  this  material,  because 
of  the  slight  wear  that  takes  place  in  the  die  when  in  service. 


Of  (lies  directly  from  a  less  expensive  grade  of  steel.     All 
cases  must  be  studied  on  their  merits  and  a  comparison  of 
all  factors  involved  must  be  made,  in  order  to  determin* 
saving  resulting  from  the  use  of  kinite  dii  ED.  O. 

*     •     * 

CHARACTERISTICS  OF  CHROME- 
NICKEL   STEEL 

The  writer  has  noted  with  considerable  interest  the  article 
entitled  "Characteristics  of  Chromium-Nickel  Steel"  on  page 
913  of  the  June  number  of  M.\<  jijm •kv.  The  article  is  rather 
an  arraignment  of  chrome-nickel  steels  as  a  class,  when 
a  matter  of  fact,  the  remarks  apply  to,  at  the  most,  two  of 
the  higher  chrome-nickel  types.  Great  care  is  required  in 
refining  any  high-grade  alloy  steel  in  order  to  secure  clean 
metal,  and  extra  pains  in  rolling  and  forging  well  repay  the 
expense  of  this  care  in  the  resultant  product.  None  of  the 
alloy  steels  will  weld,  and  all  of  them  are  likely  to  develop 
laps,  seams,  and  cold  shuts  if  improperly  handled.  The  state- 
ment that  chrome-vanadium  steel  will  machine  at  a  Brinell 
hardness  of  321  as  freely  as  chrome-nickel  of  the  same  carhon 
content  which  has  a  Brinell  hardness  of  241  is  not  borne 
out  by  the  facts.    At  a  meeting  of  the  American  Gear  Manu- 


Fig.   3.     Oven   for  drying   the   Molds 

Recently,  glass  molds  have  also  been  made  from  kinite. 
The  material  has  proved  suitable  for  this  purpose  because 
glass  shrinks  more  than  kinite  in  cooling,  so  that  the  objects 
made  will  come  loose  in  the  mold.  They  will  also  be  per- 
fectly smooth,  as  there  is  nothing  in  the  mold  to  stick  to 
the  glass.  Celluloid  and  similar  materials  have  also  been 
made  in  kinite  molds  to  advantage. 

The  tensile  strength  of  the  annealed  cast  kinite  blank  is 
from  45,000  to  55,000  pounds  per  square  inch  of  section,  and 
the  scleroscopic  hardness,  after  hardening,  will  vary  from 
75  to  95,  according  to  the  results  required. 

Cost  of  Kinite  Steel  Tools  Compared  with  the  Cost  of 
Ordinary  Steel  Tools 

The  cost  per  pound  of  kinite  is  higher  than  the  cost  of 
high-speed  steel,  but  the  reduction  in  machining  cost  is  so 
great  that  most  dies  can  be  made  more  cheaply  from  kinite 
than  from  high-speed  steel.  The  reduced  risk  in  hardening 
also  lessens  the  first  cost  of  kinite  dies,  as  failures  in  hard- 
ening seldom  if  ever  occur.  Where  only  a  small  number  of 
parts  are  to  be  made  from  a  pair  of  dies,  however,  it  is 
evident  that  it  will  not  pay  to  make  intricate  patterns  and 
molds,  and  in  that  case  it  may  be  cheaper  to  machine  a  pair 


Fig.  4.     General  View   in  Kinite  Foundry 

facturers  Association  in  Cleveland,  several  gear  makers  tes- 
tified that  they  found  chrome-vanadium  steel  more  difficult 
to  machine  than  chrome-nickel  steel.  The  inference  to  be 
drawn  from  the  article  is  that  chrome-nickel  steels  as  a  class 
require  more  care  all  the  way  through  in  the  handling  of  the 
metal,  and  also  are  machined  with  greater  difficulty  than 
chrome-vanadium  steels.  This  inference  is  not  borne  out 
by  the  experience  of  a  great  many  consumers  of  chrome- 
nickel  steel  who  prefer  it  to  chrome-vanadium. 

Reading,  Pa.  Tin:  Cabfenteb  Steel  Co. 

J.  H.  Pabkeb,  Vice-president  and   Metallurgist 


The  Bureau  of  Mines  recently  investigated  the  properties 
of  aluminum  dust  with  special  regard  to  inflammability.  It 
imports  that  aluminum  dust  burns  quietly  when  in  a  pile, 
but  if  this  burning  pile  is  disturbed  in  such  a  manner  as  to 
raise  a  cloud  of  the  dust,  the  burning  takes  place  with  ex- 
plosive violence.  Also,  if  a  dust  cloud  already  formed  and 
having  a  density  within  the  explosive  limits  is  ignited,  a 
violent  explosion  results.  When  the  dust  starts  to  burn  and 
water  is  added  to  the  mass,  hydrogen  will  be  liberated  and 
an  explosion  will  result. 


BASING  MANUFACTURING  PRACTICE  ON 
ESTABLISHED  FACTS 

A  comparison  of  present-day  manufacturing  practice  with 
the  methods  employed  in  earlier  days  of  the  machine-build- 
ing industry  shows  that  the  difference  is  not  altogether  the 
result  of  using  new  and  improved  types  of  machines  or  ma- 
terials. When  light,  slow-moving  machine  tools  were  re- 
placed by  powerful  designs  and  equipped  with  high-speed 
steel  cutting  tools,  it  was  a  foregone  conclusion  that  the 
machine  shop  had  begun  a  decided  forward  movement.  This 
advancement  has  been  due  not  only  to  improved  tool  equip- 
ment and  materials,  but  to  the  adoption  of  methods  based 
on  established  facts  instead  of  upon  the  experience  of  in- 
dividuals in  an  organization. 

The  article  in  this  number,  on  "Temperature  Indicating 
and  Controlling  Systems,"  deals  with  apparatus  which  is 
largely  intended  to  place  the  heat-treatment  of  steel  on  a 
scientific  basis  instead  of  operating  such  an  important  branch 
of  mechanical  work  solely  according  to  the  judgment  and  ex- 
perience of  workmen.  The  modern  idea  in  manufacturing 
enterprises  is  first  to  decide  what  is  the  best  practice  as  far 
as  this  can  be  determined  by  actual  tests  and  performance, 
which  enables  the  manufacturer  to  establish  the  practical 
means  of  applying,  without  variation,  whatever  methods 
have  been  standardized.  In  the  heat-treatment  of  steel,  as 
in  many  other  manufacturing  processes,  uniformity  is  vital. 
When  correct  temperatures  for  hardening  or  tempering  have 
been  determined,  it  is  essential  to  maintain  them  from  day 
to  day,  and  with  this  end  in  view  the  pyrometer  manufac- 
turers have  developed  some  very  effective  apparatus.  These 
different  forms  of  mechanically  and  electrically  operated  in- 
struments for  regulating  temperatures  according  to  what  is 
definitely  known  about  heat-treating  processes,  are  a  prac- 
tical illustration  of  the  constant  trend  in  industrial  organ- 
izations away  from  what  someone  thinks  is  right  to  what 
has  been  proved  to  be  right. 


A  NEEDED  IMPROVEMENT  IN  ME- 
CHANICAL BOOKS 

Users  of  mechanical  books  frequently  discover  that  they 
lack  many  valuable  essentials,  and  this  is  especially  the  case 
with  books  containing  mathematical  formulas  relating  to 
design.  Records  of  engineering  experience  are  often  so  writ- 
ten that  engineers  who  are  more  or  less  familiar  with  the 
subject  have  been  unable  to  obtain  any  real  information 
from  them.  Many  engineering  books  lack  numerical  exam- 
ples to  show  the  proper  application  of  the  formulas,  and  they 
also  lack  explicit  explanations  of  the  meaning  of  letters  and 
symbols  used  to  denote  lengths,  weights,  or  other  quantities. 
Writers  of  technical  articles,  especially  those  involving  for- 
mulas for  the  design  of  machinery  or  structures,  should 
make  it  a  rule  to  illustrate  every  formula  given  with  an 
example  showing  exactly  how  the  formula  is  used.  They 
should  also  be  careful  never  to  use  a  symbol  in  a  formula 


unless  the  meaning  of  the  symbol  has  been  plainly  stated. 
In  some  instances  writers  of  technical  text-books  use  the 
symbols'  in  one  place  only,  and  then  continue  in  the  re- 
mainder of  the  book  to  employ  formulas  in  which  these 
symbols  are  used.  This  practice  should  be  discouraged. 
When  a  book  is  intended  for  ready  reference,  the  user  can- 
not be  expected  to  look  through  the  whole  work  to  find  the 
meaning  of  the  symbols.  The  engineer  who  does  technical 
writing  should  train  himself  to  state  everything  that  he 
writes  just  as  clearly,  simply  and  directly  as  possible.  These 
criticisms,  of  course,  also  apply  to  the  writing  of  articles 
for  mechanical  journals  and  to  the  presentation  of  papers 
before  engineering  societies,  because  the  same  principles  ap- 
ply as  in  the  writing  of  engineering  books. 


NEW  DEVELOPMENTS  IN  MACHINE 
TOOL  DESIGN 

During  the  war  period,  American  machine  tool  builders 
were  so  busy  meeting  the  demand  for  their  product  that  lit- 
tle time  could  be  given  to  designing  improvements  on  exist- 
ing machines,  or  to  experiments  with  entirely  new  develop- 
ments. But  since  the  armistice,  the  thought  and  attention 
of  designers  and  manufacturers  have  been  turned  to  im- 
provements and  developments  that  will  continue  the  leader- 
ship of  American  machine  tools.  There  are  several  reasons 
for  a  decided  advance  at  this  time.  The  extreme  conditions 
in  factories  producing  war  materials  have  brought  out  de- 
fects in  the  design  and  construction  of  machine  tools  which 
were  not  evident  before.  Many  new  ideas,  which  could  not 
be  immediately  developed,  occurred  to  those  responsible  for 
past  advances  in  machine  tool  design  and  construction,  and 
there  is  now  time  for  working  out  these.  There  have  already 
been  some  radical  departures  from  existing  designs,  and  it 
is  certain  that  many  new  developments  will  be  recorded. 

Present  conditions  are  favorable  for  results,  as  manufac- 
turers now  are  inclined  to  experiment  thoroughly  with  new 
ideas  suggested  by  their  experience  during  the  war;  and  the 
keener  competition  which  they  all  anticipate  increases  the 
necessity  for  saving  wherever  possible.  Two  tendencies  are 
strongly  in  evidence  in  the  designs  that  have  already  ap- 
peared. One  is  the  strengthening  of  machines  to  secure 
greater  accuracy,  because  of  freedom  from  vibration  and 
chatter,  and  to  obtain  greater  capacity  for  heavy  cuts.  The 
other  tendency  is  toward  simplicity  of  drive  and  operation, 
our  war  experience  having  shown  that  machines  which  are 
simple  to  operate  can  be  handled  by  men  and  women  with 
little  or  no  training. 

There  is  no  doubt  that  the  development  of  machine  tools 
is  proceeding  along  the  best  lines  to  insure  greater  accuracy, 
capacity,  and  simplicity  of  operation.  Present  machine  tool 
developments  differ  in  this  respect  from  some  of  the  earlier 
periods,  when  the  greatest  efforts  seem  to  have  been  con- 
centrated on  producing  such  refinement  in  design  and  so 
many  additional  features  that  the  idea  of  simplicity  of  op- 
eration was  almost  lost  sight  of. 
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A  Task  for  the  Bureau  of  Standards 


AN  experienced  machine  shop  foreman  once  said  that  a 
good  mechanic  knows  how  to  slight  work.  This  was 
the  foreman's  way  of  saying  that  mechanical  work 
should  not  be  done  better  than  is  necessary,  nor  should  time 
be  wasted  on  that  which  does  not  contribute  to  commercial 
value.  Polishing  a  metal  surface  to  improve  its  appearance 
may  make  an  article  more  salable  and  for  that  reason  may 
be  useful  work,  but  when  machine  parts  are  made  more  ac- 
curate than  they  need  to  be,  time  and  money  are  wasted— 
a  fact  well  known  to  experienced  manufacturers  of  machin- 
ery and  tools.  If  an  automatic  screw  machine  will  turn  out 
a  finished  piece  every  thirty  seconds  that  is  within  0.003 
inch  of  a  given  diameter,  and  if  this  piece  is  as  satisfactory 
in  a  mechanism  as  one  that  is  hand-lapped  but  does  not  vary 
0.0005  inch,  the  uselessness  of  the  lapping  operation  is  ap- 
parent. 

Relation  between  Accuracy  of  a  Product  and  its  Cost 

Many  manufacturers  who  did  war  work  for  the  United 
States  and  other  governments  have  come  to  realize,  as  never 
before,  the  vital  relation  between  accuracy  and  cost.  When 
work  on  government  contracts  first  started,  the  exceedingly 
small  tolerances  that  were  demanded  crippled  production. 
On  their  own  work  as  well,  many  manufacturers  delay  pro- 
duction because  the  degree  of  accuracy  considered  necessary 
is  not  based  upon  the  actual  requirements. 

There  are  several  reasons  why  tolerances  or  allowable  er- 
rors are  often  smaller  than  they  should  be.  Designers  usually 
err  on  the  side  of  safety,  and  unfortunately  some  govern- 
ment work  is  under  the  supervision  of  men  who  do  not 
realize  that  the  tolerances  given  on  a  drawing  may,  if  too 
small,  increase  the  production  cost  from  several  hundred  to 
several  thousand  per  cent.  Frequently,  those  who  set  the 
limits  of  accuracy  know  that  small  tolerances  are  safe  and 
while  the  unnecessary  accuracy  may  greatly  increase  the 
manufacturing  cost,  nothing  definite  is  ever  determined  on 
this  point;  but  if  the  tolerances  are  too  large,  there  will 
soon  be  trouble,  and,  therefore,  the  safe  plan  is  considered 
the  better  one.  That  this  procedure  is  common  is  to  be  ex- 
pected, because  there  is  little  definite  information  or  data 
on  tolerances  available  at  the  present  time.  Another  reason 
why  tolerances  are  often  too  small  is  that  many  manufac- 
turers believe  that  they  are  capable  of  producing  work  on  a 
manufacturing  basis  more  accurately  than  is  practicable  by 
the  use  of  ordinary  tool  equipment.  One  large  manufactur- 
ing concern  believed  that  a  tolerance  of  0.0002  inch  could 
be  maintained  without  difficulty  on  screw  threads  required 
in  large  quantities  on  a  certain  war  contract.  The  result 
was  no  production  and  absolute  failure  to  fulfill  the  contract. 

Why  Accuracy  of  Machine  Parts  should  be  Based  upon 
their  Operating:  Requirements 

In  almost  every  form  of  mechanism  there  are  certain  clear- 
ance spaces  between  different  movable  parts,  and  tightly 
fitting  pieces  are  also  assembled  in  fixed  relation  to  one 
another.  The  clearances  in  the  bearings  of  a  crude  device 
like  a  wheelbarrow  can  be  quite  large  and  not  cause  trouble, 
but  in  the  action  of  a  rifle,  they  must  be  very  much 
smaller.  Reducing  the  clearances  means  greater  accuracy; 
it  also  means  greater  expense  because  of  the  increased  ac- 
curacy required.  Consequently,  a  competent  manufacturer 
aims  to  construct  a  mechanism  that  is  only  as  accurate  as 
it  needs  to  be  to  operate  satisfactorily.  Greater  refinement 
is  a  drag  on  production,  and  the  effect  is  sheer  waste  when- 
ever the  rate  of  production  is  reduced  on  account  of  the  ac- 
curacy demanded.  Of  course  in  many  cases  the  extreme  al- 
lowable error  is  not  essential  to  economical  production,  as 


for  example,  when  the  most  efficient  type  of  machine  tool 
obtainable  will  maintain  in  the  product  greater  accuracy 
than  is  actually  required. 

Can  tolerance  data  be  placed  on  record  that  will  be  of  y 
value  to  the  machine-building  industry?  We  believe  that 
this  can  and  should  be  done  and  that  it  is  a  job  big  enough 
and  important  enough  to  engage  the  attention  of  the  Bureau 
of  Standards  which  is  now  so  well  organized  and  equipped 
for  research  work.  The  manufacturers  of  the  country  need 
reliable  information  which  represents  first-class  practice  in 
various  lines.  While  the  clearances  and  resulting  tolerances 
for  any  mechanism  should  be  based  upon  the  functioning 
of  that  particular  mechanism,  reliable  tolerance  data  which 
have  proved  satisfactory  for  different  classes  of  mechanisms 
will  be  invaluable.  The  cooperation  of  manufacturers  is 
necessary  in  the  collection  of  such  data,  because  it  must  rep- 
resent what  has  been  found  from  experience  to  be  reliable. 
An  essential  part  of  this  work  is  the  task  of  sifting,  clas- 
sifying, and  checking  such  data,  and  while  many  difficulties 
would  doubtless  be  encountered,  the  direct  value  of  classified 
tolerances  to  the  machine  and  tool  manufacturers,  would 
greatly  overshadow  the  cost  of  the  work.  The  meager  in- 
formation on  tolerances  that  now  exists  is  scattered  and 
needs  to  be  collected  and  verified. 

Kind  of  Tolerance  Data  that  would  be  of  Great  Value 
to  Manufacturers 

When  a  company  is  organized  to  manufacture  some  pro- 
duct, such  as  gasoline  motors,  for  example,  if  the  tolerances 
are  on  record  which  have  proved  satisfactory  for  this  class 
of  work,  they  would  be  extremely  valuable  as  a  guide  and 
usually  be  directly  applicable.  Such  data  for  various  other 
general  types  or  classes  of  machinery  could  be  obtained 
either  directly  from  manufacturers  or  as  the  result  of  ex- 
perimental and  research  work  when  necessary.  While  it 
could  not  be  absolutely  standardized  and  classified,  modifica- 
tions to  suit  special  conditions  could  easily  be  made.  The 
great  need  is  for  tolerance  data  representing  good  average 
practice.  In  the  article  on  "Principles  of  Interchangeable 
Manufacture,"  by  Major  Buckingham,  which  begins  on  page 
1024  of  this  number,  attention  is  called  to  the  fact  that  in 
most  cases  the  tolerances  originally  adopted  are  increased 
during  the  process  of  manufacture  without  detriment  to  the 
mechanism.  It  is  also  pointed  out  that  tolerances  rarely 
need  to  be  reduced,  as  the  mistake  is  usually  in  the  other 
direction. 

While  tolerances  for  manufactured  products  have  been 
emphasized,  this  is  not  the  only  subject  which  needs  atten- 
tion. Data  covering  tolerances  on  gages  and  allowances  for 
different  classes  of  fits  would  also  have  great  commercial 
value,  as  well  as  educational  work  concerning  approved  meth- 
ods of  expressing  tolerances  on  drawings  and  the  standard- 
ization of  all  practice  which  tends  to  promote  the  manufac- 
turing of  machinery  on  an  interchangeable  basis. 

Various  branches  of  the  Department  of  Commerce,  espe- 
cially the  Bureau  of  Standards,  have  done  remarkable  work 
in  assisting  the  manufacturers  of  the  country  who  have  been 
requested  repeatedly  to  use  more  extensively  the  new  and 
greatly  improved  facilities  which  have  been  provided  at 
Washington.  Machinery  suggests  this  subject  of  tolerances 
and  the  standardization,  wherever  possible,  of  practice  af- 
fecting interchangeable  manufacture.  Lack  of  definite  knowl- 
edge about  necessary  accuracy  greatly  delayed  our  war  prep- 
arations and  illustrated  forcibly  the  truth  of  the  old  fore- 
man's remark  about  knowing  how  and  when  tj  eliminate 
useless  effort. 
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Disposing  of  Government  Machine  Tools 


In  order  to  prevent  the  flooding  of  the  market  with  ma- 
chinery ;ind  tools  in  B  manner  that  would  upset  the  in- 
dustrial conditions  In  general,  the  office  ol  the  Director 

Of    Sales    was   rivaled    by    the   1  !o\  mi  men  I    with    authority   to 

make  sales  tor  the  War  Department  of  machinery,  tools,  and 
other  products  oo  longer  needed  by  the  Government  By  a 
War  Department  order  dated  January  17,  1919,  C.  W.  Hare, 
then  assistant  director  of  munitions,  was  appointed  director 
of  sales.  The  materials  to  be  sold  by  the  War  Department 
are  classified  under  the  following  sections:  Contractors'  and 
railroad  equipment'  and  building  material  section;  plant 
facilities  section;  machine  tool  section;  motor  vehicles,  ve- 
hicles, and  aircraft  section;  quartermaster  stores  section; 
ordnance  and  ordnance  stores  section;  and  war  materials 
and  scrap  section. 

The  office  of  the  Director  of  Sales  is  not  intended  to  he  a 
selling  agency,  but  merely  to  exercise  general  supervision 
over  the  disposal  of  the  surplus  war  material  and  to  for- 
mulate sales  policies  and  methods  of  sale,  and  to  fix  the  price 
at  which  the  commodities  should  be  sold.  The  actual  selling 
is  done  by  the  several  bureaus  of  the  War  Department,  in 
one  of  four  different  ways,  viz.:  (1)  For  cash  at  auction; 
(2)  to  the  highest  bidder  on  sealed  proposals;  (3)  at  current 
market  prices  (no  sale  at  the  current  market  price  shall  be 
made  except  under  continuously  maintained  competitive  con- 
ditions and  with  full  publicity);  (4)  by  negotiations  under 
competitive  conditions,  provided  the  price  obtained  is  not 
less  than  a  price  fixed  by  appraisal,  or  is  the  highest  of  not 
less  than  three  independent  competitive  bids. 

The  Machine  Tool  Section 

The  machine  tool  section  which  is  now  headed  by  Charles 
E.  Hildreth  (present  address:  Chief,  Machine  Tool  Section, 
Office  Director  of  Sales,  P.  S.  &  T.,  General  Staff,  War  De- 
partment, Washington,  D.  C),  was  created  early  in  January 
of  this  year  to  gather  information  relating  to  the  sale  of 
the  machine  tools  in  the  hands  of  the  War  Department.  The 
first  work  to  be  done  was  to  take  an  inventory  of  the  ma- 
chine tools  to  be  disposed  of,  and  to  make  an  appraisal  of 
the  machines  to  be  sold.  In  order  to  determine  a  plan 
whereby  the  appraisal  could  be  readily  made  in  a  uniform 
manner,  the  machine  tool  section  took  up  the  question  early 
in  February  with  the  several  bureaus  of  the  War  Depart- 
ment, and  later  with  the  War  Industries  Readjustment  Com- 
mittee of  the  American  Society  of  Mechanical  Engineers, 
consisting  of  G.  K.  Parsons,  of  New  York,  a  consulting  en- 
gineer; Erik  Oberg,  of  New  York,  editor  of  Machinery;  and 
Frederick  A.  Scheffler,  of  New  York,  a  supervising  engineer. 
As  a  result  of  these  cooperative  efforts,  a  graphical  chart  for 
appraisals  was  adopted^late  in  May  at  a  conference  in  New 
York  participated  in  by  the  members  of  the  War  Industries 
Readjustment  Committee  and  Majors  C.  E.  Fitch  and  G.  B. 
Dusinberre  of  the  Ordnance  Department,  and  C.  E.  Hildreth, 
chief  of  the  machine  tool  section,  and  V.  C.  Kylberg,  assis- 
tant chief  of  the  machine  tool  section.  Guided  by  this  chart, 
the  person  making  the  inventory  also  makes  an  appraisal  of 
the  condition  of  the  machine  tool  inventoried,  working  in 
conjunction  with  three  practical  machine  men  at  the  plant. 
This  appraisal  shows  the  service  value  of  the  machinery. 
With  this  information  the  section  will  have  a  uniform 
method  of  arriving  at  selling  prices  from  a  price  chart  which 
has  been  especially  prepared  for  the  purpose. 

Chart  for  Appraisal  of  Machine  Tools 

The  chart  shown  in  Fig.  1  is  used  in  the  appraisal  of  ma- 
chine tools.    The  object  of  the  chart  is  to  determine  the  ser- 


vice value  of  a  machine  tool  that  has  been  in  use  for  a  cer- 
tain number  of  years.  The  directions  outlined  in  the  follow- 
ing are  given  by  the  Government  for  use  iii  connection  with 

this  chart  : 

"In   using  this   chart,   ascertain    from   the   best,   sources,  as 

completely  as  practicable,  preferably  from  shop  superinten- 
dents, foremen,  United  States  inspectors,  or  plant  records, 
for  each  tool  or  group  of  tools:  Actual  time  of  use  in  years; 
average  number  of  hours  per  day  in  use;  class  of  usage  and 
upkeep. 

"Reduce  the  actual  time  of  use  to  the  equivalent  standard 
eight-hour-day  usage  by  the  reduction  factor  obtained  from 
the  chart  Fig.  2. 

"Enter  main  chart  with  equivalent  years  of  use  on  base 
line,  read  vertically  to  appropriate  curve,  then  horizontally 
to  left  for  percentage  of  condition.  This  percentage  is  to  be 
recorded  on  inventory  card  unless  altered  in  accordance  with 
the  next  paragraph. 

"Examine  the  tool  for  evidences  of:  (1)  Exceptionally  good 
care,  maintenance,  and  operation.     If  justified,  the  percent- 
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Fig.   1.     Chart  for  determining  the  Remaining  Service  Value  of  Used 
Machine  Tools 

age  derived  under  preceding  paragraph  may  be  increased, 
but  not  to  exceed  5  per  cent.  .(2)  Abuse  or  exceptionally 
poor  care,  either  in  usage,  upkeep,  handling  or  storage.  If 
justified,  the  percentage  derived  from  preceding  paragraph 
may  be  decreased,  but,  in  general,  not  more  than  10  per  cent. 
The  use  of  the  "overworked"  curve  will  cover  most  cases. 
(3)  Broken  or  missing  standard  parts  or  equipment.  This 
can  be  taken  care  of  by  an  appropriate  reduction  ,from  the 
percentage  previously  determined  unless  cost  of  replacement 
can  be  estimated  with  reasonable  accuracy,  which  is  prefer- 
able. (4)  The  percentage  determined  by  the  directions  in 
the  preceding  paragraph,  as  altered  by  the  directions  (1), 
(2),  and  (3),  is  to  be  entered  on  the  inventory  card,  and 
noted  in  "Remarks"  with  brief  statement  of  reasons  for  the 
exercise  of  special  action. 

"Original  cost,  market  price,  obsolescence,  amortization 
and  demand  are  not  to  be  considered  in  using  this  chart, 
but  are  separate  factors  in  price  determination." 

Example — Assume  that  a  machine  has  been  used  six  years, 
having  had  normal  use  and  upkeep.  By  locating  six  years 
on  the  bottom  scale  in  Fig.  1,  and  following  the  vertical  line 
from  this  point  to  the  curve  marked  "normal  use  and  up- 
keep," and  by  following  the  horizontal  line  from  the  point 
of  intersection  with  this  curve  until  it  reaches  the  scale  to 
the  left,  it  will  be  found  that  the  service  value  of  this  ma- 
chine is  57.5  per  cent. 
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Reduction  Factor  Chart 

The  chart  shown  in  Fig.  2  is  used  in  conjunction  with 
the  chart  shown  in  Fig.  1  to  obtain  uniformity  of  results  in 
those  cases  where  machines  are  operated  longer  than  eight 
hours  per  day,  which  is  the  working  time  upon  which  the 
chart  Fig.  1  is  based.  Having  determined  the  number  of 
hours  per  day  at  which  the  tool  has  been  operated,  locate 
this  number  on  the  scale  at  the  bottom  of  the  chart  Fig.  2, 
follow  the  vertical  line  to  the  curve  in  the  chart,  and  from 
the  point  of  intersection  with  the  curve  follow  the  horizontal 
line  to  the  scale  on  the  side,  on  which  the  reduction  factor 
is  read  off.  This  reduction  factor  is  multiplied  by  the  time 
in  years  that  the  machine  has  actually  been  used  in  order  to 
obtain  the  number  of  years  of  eight  hours  per  day  equivalent 
to  the  number  of  actual  years  at  a  greater  number  of  hours 
per  day. 

Example — A  machine  tool  has  been  operated  for  a  term 
of  2  years  at  16  hours  per  day.  From  the  chart  in  Fig.  2 
the  reduction  factor  is  found  to  be  2.25.  By  multiplying 
this  factor  by  2,  which  is  the  period  of  actual  use,  the  result 
of  4%  is  obtained,  which  is  the  equivalent  number  of  years 
on  an  eight-hour  basis,  and  is  the  time  that  should  be  used 
in  reading  off  results  from  the  main  chart  Fig.  1. 

How  the  Inventory  and  Appraisal  Information  will  be  Used 

With  the  information  arrived  at  through  its  inventory 
form  and  appraisals  system,  the  machine  tool  section  will  be 
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Fig.   2.     Chart  for  obtaining  Reduction  Factor  for  converting   Actual 
Time  of  Use   to   Equivalent   Standard   Eight-hour  Day 

in  position  to  recommend  sales  policies  and  methods  and 
proceed  to  the  establishment  of  prices.  Having  fixed  the 
price  on  the  machinery,  the  section  will  then  catalogue  it. 
As  each  tool  is  inventoried,  appraised,  and  priced,  it  will 
be  listed  with  each  of  the  zone  or  district  offices  of  the  War 
Department,  so  that  each  of  the  sales  offices  will  be  in  a 
position,  whether  the  machinery  desired  is  in  its  territory 
or  elsewhere,  to  furnish  to  prospective  purchasers  complete 
information  as  to  the  number  of  each  tool  on  hand  at  any 
time,  their  location,  their  condition,   and   prices. 


WILLYS  OVERLAND  CO.'S  TRAINING  COURSE 

The  Willys  Overland  Co.  of  Toronto  has  established  a  de- 
partment in  its  automobile  factory  for  the  technical  train- 
ing of  its  employes.  The  men  enter  this  course  of  training 
only  at  their  own  request  and  old  employes  while  in  train- 
ing are  paid  within  10  per  cent  of  their  former  wages.  Men 
may  enter  or  leave  the  training  department  at  any  time. 
They  may  return  to  their  old  positions  or,  if  successful  in 
their  training  work,  they  will  be  promoted  to  better  jobs  at 
higher  wages,  receiving  at  once  the  standard  rate  for  the 
new  work  for  which  they  have  qualified.  Training  is  of- 
fered in  general  machine  work  covering  various  types  of  ma- 
chines that  are  used  in  production,  toolmaking  and  diemak- 
ing,  blueprint  reading,  applied  mathematics,  and  other  tech- 
nical courses,  including  a  course  in  foremanship. 


WILL  THE  SMALL  TOWN  REGAIN  ITS 
INDUSTRIAL  IMPORTANCE? 

In  the  early  development  of  the  industries  in  the  United 
States,  most  of  the  factories  were  located  where  water  power 
could  be  obtained  for  the  driving  of  machinery.  Hence  small 
towns  sprung  up  along  the  rivers  throughout  New  Kngland; 
many  of  these  towns  have  retained  their  industrial  import- 
ance while  others  have  become  less  important,  the  industries 
— no  longer  depending  upon  the  water  power — having  moved 
to  larger  cities.  During  recent  years,  however,  there  has 
been  a  tendency  to  locate  new  industries  in  small  towns  on 
account  of  the  many  advantages  that  the  small  town  offers 
as  compared  with  the  large  cities,  especially  in  industries 
requiring  skilled  labor.  The  labor  supply  in  the  smaller 
community  is  generally  more  stable,  and  a  better  class  of 
labor  is  attracted  because  the  living  conditions,  at  the  pres- 
ent time,  are  generally  better  in  smaller  communities.  There 
is  a  chance  for  the  working  man  to  own  his  home,  which  is 
seldom  the  case  in  the  larger  center.  Furthermore,  there  is 
less  competition  for  the  available  labor,  so  that  the  labor 
turnover  is  less,  and  the  difficulties  met  with  in  a  large 
floating  labor  supply  are  absent. 

These  and  many  other  advantages  are  being  recognized 
by  manufacturers  in  the  machine  building  field,  and  there 
is  now  a  tendency  for  many  industries  to  establish  them- 
selves in  smaller  towns.  This  tendency  is  being  aided  in 
some  instances  by  a  public-spirited  movement  on  the  part  of 
the  business  men  already  established  in  these  smaller  com- 
munities. Danbury,  Conn.,  offers  an  interesting  example  of 
this.  Here  the  Danbury  Industrial  Corporation  has  been 
formed  by  the  leading  business  men  of  the  town  with  a  view 
to  attracting  and  offering  inducements  to  new  industries  to 
establish  themselves  in  the  town.  The  Danbury  Industrial 
Corporation  is  incorporated  and  capitalized  with  a  view  to 
aiding  new  industries  in  starting  business.  In  some  in- 
stances land  is  furnished  free  and  buildings  will  be  erected 
subject  to  long-term  mortgages.  Meanwhile,  efforts  are  made 
to  make  the  living  conditions  for  the  labor  of  the  town  as 
satisfactory  as  possible  and  to  make  the  community  a  desir- 
able location  for  new  industries.  The  whole  movement  was 
brought  under  way  by  the  efforts  of  but  a  few  men,  although 
it  now  embraces  practically  all  the  leading  business  men  in 
the  town.  It  is  likely  that  the  example  of  Danbury  will  be 
followed  by  other  small  towns. 

If  in  addition  to  the  inducements  for  the  location  of  the 
industries  in  these  smaller  towns  an  effort  is  made  to  aid 
the  workers  to  purchase  and  own  their  own  homes,  facilities 
being  provided  for  making  this  as  easy  as  possible,  the  move- 
ment is  one  of  the  most  important  in  the  industrial  life  of 
the  country;  because  nothing  would  promote  industrial  peace 
more  than  the  improved  living  conditions  made  possible  by 
having  large  numbers  of  men  own  their  own  homes  in  small 
communities  where  their  interests  would  be  closely  identified 
with  the  common  interests  of  the  community. 
*  ♦  * 
HISTORY  OF  PRICES  DURING  THE  WAR 

The  War  Trade  Board  is  now  publishing  a  history  of  prices 
during  the  war  which  covers  thoroughly  the  whole  field  of 
prices,  from  the  beginning  of  1913  to  the  end  of  191S.  in  fifty- 
four  representative  trades.  The  bulletins  are  designed  to  meet 
the  needs  of  business  men  in  each  important  trade  and  in- 
dustry and  will  be  issued  in  fifty-four  bulletins,  the  first  three 
of  which  are  general  and  the  remainder  covering  specific 
trades.  The  first  bulletin  will  be  a  general  summary;  the 
second  will  be  entitled  "International  Price  Comparisons": 
and  the  third  "Government  Control  over  Prices."  Of  the 
other  bulletins  those  of  especial  interest  to  the  machine- 
building  and  allied  trades  will  be  No.  33,  "Iron,  Steel  and 
Their  Products";  No.  34,  "Ferro-alloys,  Non-ferrous  and  Rare 
Metals";  and  No.  35,  "Coal  and  Coke."  These  bulletins  may 
be  obtained  by  applying  to  the  War  Trade  Board.  Wash- 
ington, D.  C. 
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Promoting   Cooperation   between   Employer 

and  Employe 

By   G.    E.    RANDLES,   Vice-president,    Foote-Burt  Co.,   Cleveland,  Ohio 


IN  the  effort  thai  has  been  made  to  establish  friendly  rela- 
tions between  employers  and  employes  during  recent 
years,  man}  now  Ideas  have  come  to  the  front.  Some  of 
these  have  been  good  and  have  produced  the  desired  effect, 
but  man]  Of  the  new  ideas  contain  dangerous  elements  and 
will  not  accomplish  the  results  that  are  expected.  Too  great 
enthusiasm  in  accepting  new  ideas  in  dealing  with  labor 
may  be  just  as  objectionable  in  its  effects  as  too  great  con- 
servatism. In  putting  the  new  ideas  of  welfare  work  into 
force,  many  managers  have  approached  the  man  in  the  shop 
through  channels  and  in  ways  that  the  shop  man  does  not 
fully  appreciate  nor  understand,  and  he  is  likely  to  mis- 
construe the  motives  behind  this  welfare  work. 

Difference  between  Past  and  Present  Relations  of 
Employer  and  Employes 

The  employers  of  the  old  generation  who  are  gradually 
disappearing,  came  up  through  the  ranks  and  had  a  thor- 
ough understanding  of  the  ideas,  thoughts,  and  conditions 
of  the  men  working  at  the  bench.  If  differences  arose,  they 
could  comprehend  the  men's  point  of  view  and  could  speak 
to  them  in  a  language  which  the  shop  men  understood.  Dif- 
ferences were,  therefore,  more  easily  adjusted  and  mutual 
understanding  and  good  will  was  promoted. 

Quite  a  number  of  the  managers  of  the  new  generation 
are  of  a  different  type.  The  young  men  now  assuming  the 
duties  of  leadership  generally  have  received  a  different  kind 
of  education  and  pass  into  industrial  work  not  by  the  slow 
process  of  working  from  the  bottom  up,  but  by  being  in- 
jected immediately  somewhere  near  the  top.  These  men  do 
not  have  the  shop  man's  point  of  view  and  do  not  generally 
understand  his  thoughts  and  aspirations.  They  may  mean 
well,  but  their  ignorance  of  the  actual  conditions  that  sur- 
round the  man  working  at  the  bench  make  it  difficult  for 
them  to  apply  themselves  to  the  problems  they  have  to  meet 
in  the  most  effective  manner.  They  do  not  speak  the  lan- 
guage of  the  shop  man  and  are  not  able  to  meet  him  on 
common  ground.  There  is  always  a  gulf  between  them  and 
the  shop  men  that  is  difficult  to  cross  when  differences  arise, 
and  the  result  is  often  friction  and  labor  unrest. 

In  order  to  show  their  good  will  toward  labor,  these  men 
are  prone  to  adopt  a  great  many  plans  for  the  benefit  of  the 
worker,  but  these  plans  are  conceived  not  from  the  work- 
ing man's  point  of  view  but  from  the  point  of  view  of  a 
man  who  has  been  brought  up  and  educated  along  entirely 
different  lines.  Much  of  the  so-called  welfare  work,  there- 
fore, is  not  appreciated  by  the  men  whom  it  is  intended  to 
benefit,  and  sometimes  these  efforts  do  more  harm  than  good. 

"What  the  Employe  Appreciates  is  Fair  Treatment  and  an 
Opportunity  to  Meet  the  Employer  on  Common  Ground 

There  is  no  way  of  expressing  better  what  the  employe 
expects,  and  has  a  right  to  expect,  than  to  say  that  he  should 
be  given  a  "square  deal,"  that  is,  he  should  be  dealt  with 
in  a  manner  that  will  help  him  to  retain  his  self-respect 
and  develop  his  qualities  as  a  producer  by  making  him  feel 
that  he  is  cooperating  and  working  with  his  employer  toward 
a  common  end.  Scientific  plans  of  profit-sharing  and  bonus 
systems  may  and  do  involve  a  great  measure  of  justice,  but 
they  are  often  too  intricate  and  difficult  to  understand  to 
appeal  to  the  average  workman;  and  when  he  does  not  un- 
derstand the  plan  of  payment  he  is  likely  to  believe  that 
the  plan  is  so  devised  as  to  deprive  him  of  some  of  his 
earnings  rather  than  to  add  to  them.    The  simpler  the  plan 


of  wage  payment  the  better,  because  in  every  case  a  man 
will  be  better  satisfied  working  under  conditions  which  he 
fully  comprehends. 

Furthermore,  it  is  not  the  money  reward  alone  that  is 
appreciated.  The  war  proved  that  many  firms  were  able  to 
retain  their  men  in  spite  of  the  fact  that  they  were  not  able 
to  pay  the  high  wages  that  munition  manufacturers  were 
in  a  position  to  pay.  The  reason  for  this  was  that  the  men 
appreciated  the  fair  treatment  that  they  received  'at  the 
hands  of  their  employers  and  valued  the  assurance  of  a  job 
when  the  war  was  over,  as  they  knew  from  past  experience 
that  they  would  not  be  discharged  at  a  moment's  notice. 
The  manager  or  superintendent  who  takes  pains  to  know 
his  employes  by  name  and  who  speaks  to  them  as  he  passes 
through  the  shop  does  more  to  create  good  will  than  the 
man  who  sits  in  his  office  planning  an  elaborate  system  of 
welfare  work.  Nothing  is  appreciated  more  by  the  men  in 
the  shop  than  to  be  recognized  as  being  necessary  parts  of 
the  whole  organization  that  works  toward  a  common  end. 

Keynote  of  Proper  Understanding-  between  Employer 
and  Employes 

Briefly  stated,  the  essential  of  a  proper  understanding  be- 
tween employer  and  employes  is  an  endeavor  to  meet  on 
common  ground.  If  a  conference  is  necessary  between  the 
men  and  the  firm  in  order  to  adjust  differences,  such  a  con- 
ference should  be  held  right  in  the  shop  where  the  men  feel 
at  home.  By  bringing  them  up  into  a  handsomely  furnished 
executive  office  a  note  of  discord  is  immediately  introduced. 
The  men  will  speak  their  minds  freely  and  honestly  when 
they  feel  at  home.  Unusual  surroundings  prevent  them 
from  expressing  the  opinions  they  would  otherwise  be  able 
to  state  clearly.  The  employer  must  learn  to  see  all  ques- 
tions from  the  shop  men's  point  of  view  in  addition  to  his 
own.  If  by  education  and  training  he  has  not  had  the  op- 
portunity to  learn  to  do  this,  he  is  at  a  great  disadvantage 
as  compared  with  the  man  who  has  risen  from  the  ranks; 
but  even  with  this  handicap  it  is  possible  for  him,  if  he 
really  wants  to  do  so,  to  acquire  enough  of  that  point  of 
view  so  that  he  can  deal  with  his  men  in  a  manner  that  will 
appeal  to  them,  and  to  learn  to  speak  to  them  in  a  language 
that  they  will  understand. 

*     *     * 

CAMPAIGN  FOR  TRAINING  INDUSTRIAL 
WORKERS 

The  Department  of  Labor  is  conducting  a  campaign  to 
impress  upon  employers  the  necessity  of  properly  training 
men  for  the  work  that  they  are  to  do.  It  is  pointed  out  that 
by  proper  training,  the  efficiency  of  American  factories  may 
be  greatly  increased  and  the  labor  turnover  materially  re- 
duced. Both  of  these  factors  would  tend  to  create  greater 
profits,  making  it  possible  to  maintain  present  wage  scales 
and  at  the  same  time  secure  greater  returns  on  invested 
capital.  Many  of  the  larger  firms  have  adopted  extensive 
methods  for  the  training  of  employes  with  a  view  to  in- 
creasing the  individual  efficiency  of  each  worker,  and  con- 
sequently the  total  efficiency  of  the  whole  establishment. 
This  is  a  subject  that  may  well  be  studied  by  employers  in 
general.  Each  plant  would  have  to  decide  upon  a  course 
suited  to  its  own  needs,  and  in  general  it  is  possible  for 
every  plant,  even  the  smallest,  to  adopt  some  policy  and 
method  whereby  better  training  can  be  given  to  the  em- 
ployes for  the  work  for  which  they  are  hired. 


July,  1919 


MACHINERY 


L037 


Conditions  in  the  Machine  Tool  Trade 


THE  conditions  in  the  machine  tool  trade  are  reported 
by  many  manufacturers  to  be  gradually  improving.  In- 
quiries are  plentiful  and  more  orders  have  been  placed 
during  the  past  two  months  than  during  any  of  the  previous 
months  of  the  year.  Buyers  have  apparently  come  to  realize 
that  the  price  reductions  made  are  final  and  that  no  further 
reductions  are  to  be  expected.  In  fact,  some  manufacturers 
intimate  that  the  reductions  made  in  some  instances  were 
too  great,  and  that  an  increase  in  price  in  certain  lines  is 
likely,  if  the  present  conditions  in  the  labor  and  material 
markets  remain  unchanged. 

Activities  in  the  Automobile  Trade 

The  automobile  trade  continues  to  remain  the  most  import- 
ant buyer  of  machine  tools.  Activities  in  the  Detroit  district 
in  planning  and  executing  automobile  projects  are  encourag- 
ing to  the  trade.  It  is  estimated  that  about  $50,000,000  will 
be  spent  during  the  year  for  new  plant  and  equipment  in 
the  automobile  field  alone  in  this  district.  The  tendency  is 
to  employ  automatic  and  semi-automatic  machines  to  an  ever- 
increasing  extent,  the  Ford  plant  probably  leading  along 
these  lines.  It  is  more  apparent  than  ever  that'  it  is  the 
purpose  of  the  automobile  builders  to  decrease  the  first  cost 
of  automobiles  so  that  in  spite  of  higher  costs  of  labor  and 
material,  the  cost  of  cars  may  be,  if  possible,  brought  down 
to  the  level  of  1916.  Whether  this  can  be  done  or  not  is 
problematical,  but  the  increased  facilities  for  manufactur- 
ing that  are  in  evidence  everywhere  in  the  large  automobile 
plants  will  necessarily  tend  to  decrease  the  cost  of  auto- 
mobiles. 

Disposal  of  Government  Machine  Tools  Abroad 

As  mentioned  in  the  June  number  of  Machinery  in  the 
review  of  conditions  in  the  machine  tool  trade,  on  page  972, 
American  machine  tools  owned  by  the  United  States  Gov- 
ernment have  been  sold  in  Belgium  at  10  per  cent  below  the 
current  market  price,  it  also  being  reported  that  in  some 
instances  payments  have  been  extended  over  a  period  of  as 
much  as  three  years.  The  Cincinnati  machine  tool  builders 
have  protested  against  this  policy  of  the  Government  and 
have  sent  a  telegram  signed  by  twenty  machine  tool  builders 
to  the  senators  and  congressmen  from  Ohio.  This  telegram 
reads  as  follows:  "Please  do  what  you  can  to  prevent  dump- 
ing of  government  machine  tools  on  foreign  markets,  as  it 
will  seriously  affect  every  tool  plant  in  Cincinnati  and  the 
country  at  large.  Truck  manufacturers  stopped  this,  why 
can't  we?  If  the  surplus  machines  must  be  disposed  of,  why 
not  arrange  that  Germany  and  Austria  absorb  them  in  their 
initial   requisitions?" 

Disposal  of  Government-owned  Machine  Tools  in  the 
United  States 

The  plans  for  the  disposal  of  the  government-owned  ma- 
chine tools  in  the  United  States  are  progressing  under  the 
direction  of  Charles  E.  Hildreth  and  V.  C.  Kylberg,  and 
definite  plans  have  been  made  for  determining  the  service 
value  of  used  machine  tools,  so  that  the  price  at  which  these 
tools  are  to  be  sold  can  be  properly  ascertained.  The  details 
of  this  plan  are  outlined  in  the  article  "Disposing  of  Gov- 
ernment Machine  Tools,"  on  page  1034  in  this  number,  where 
charts  are  also  shown  that  have  been  prepared  for  deter- 
mining the  service  value  remaining  in  a  machine  tool  that 
has  been  used  for  a  certain  number  of  years  under  various 
conditions. 

The  Caldwell  Bill,  which  was  introduced  in  the  last  ses- 
sion of  Congress  and  which  contained  provisions  for  lend- 
ing the  government-owned  machine  tools  to  educational  in- 
stitutions, but  which  failed  of  passage  at  that  time,  has  been 


reintroduced  by  Congressman  Caldwell.  The  bill  is  known 
as  H.  It.  3143  and  is  defined  as  "a  bill  to  provide  for  further 
educational  facilities  by  requiring  the  War  Department  to 
lend  certain  machine  tools  and  scientific  instruments  not  in 
use  for  government  purposes,  to  trade  and  technical  schools 
and  universities,  and  for  other  purposes."  This  bill  is  iden- 
tical with  the  bill  that  was  introduced  into  the  last  Con- 
gress with  the  exception  that  it  includes  scientific  instru- 
ments. The  bill  is  referred  to  the  Committee  of  Military 
Affairs  and  those  wishing  to  urge  the  passage  of  the  bill 
should  write  to  Julius  Kahn,  Chairman  of  the  House  Military 
Affairs  Committee,  Washington,  D.  C,  as  well  as  to  their 
senators  and  congressmen.  While  there  has  been  some  crit- 
icism of  the  provisions  of  this  bill  and  its  practicability, 
both  in  military  and  machine  tool  circles,  it  is  certain  that 
if  the  proposition  were  properly  handled,  much  good  could 
result  from  the  passage  of  the  bill,  and  there  is  every  reason 
to  urge  its  passage.  While  it  may  not  entirely  solve  the 
problems  of  the  present  machine  tool  situation,  it  would  tend 
to  aid  in  establishing  proper  mechanical  educational  facil- 
ities; and  that  in  itself  is  an  extremely  valuable  object, 
particularly  at  a  time  when  there  is  so  much  complaint  of 
the  lack  of  skilled  mechanical  labor  as  there  is  at  the  present 
time. 

Foreig-n  Trade  Aspects 
Many  machine  tool  builders  find  the  foreign  trade  inactive, 
largely  on  account  of  the  restrictions  upon  imports  enforced 
by  the  French  and  Italian  Governments.  The  English  trade 
now  appears  to  flow  unobstructed,  as  does  also  the  trade 
with  Belgium.  The  Scandinavian  trade  has  also  revived  to 
some  extent.  The  lack  of  shipping  facilities,  of  course,  has 
interfered  considerably  with  the  foreign  trade.  The  trade 
with  Belgium  is  improving,  because  sailings  to  Antwerp  are 
becoming  more  frequent  and  cargo  space  is  less  difficult  to 
engage.  It  is  stated  that  shipments  destined  to  Belgium  can 
now  be  taken  care  of  with  reasonable  promptness.  Licensed 
cargoes  to  Denmark  can  now  move  freely,  but  although  a 
number  of  extra  steamers  have  been  placed  on  the  direct 
routes  to  Sweden  and  Norway,  space  is  difficult  to  secure 
owing  to  the  heavy  demand.  There  is  no  lack  of  shipping 
space  for  commercial  cargo  to  France,  but  the  French  Gov- 
ernment's embargo  obstructs  some  of  the  trade. 

Scarcity  of  Skilled  Labor 

Throughout  New  England  there  is  a  scarcity  of  skilled 
labor  in  the  machine  industries.  Manufacturers  state  that 
they  are  unable  to  obtain  skilled  mechanics,  and  even  men 
trained  to  operate  one  type  of  machine  only  are  scarce.  It 
is  true  that  there  are  men  out  of  employment  in  all  the 
industrial  centers,  but  these  are  men  without  any  trade 
training  and  apparently  unwilling  to  learn  a  trade.  They 
demand  journeymen  wages  for  unskilled  labor  and  are  not 
willing  to  go  into  the  shops  with  a  view  to  acquiring  thor- 
ough training  in  the  operation  of  one  line  of  machines  or  in 
all-around  machine  work. 

In  several  industrial  centers  in  Connecticut  manufacturers 
have  been  unable  to  obtain  enough  men  for  night  gangs  in 
cases  where  present  conditions  warrant  running  the  shops 
at  night.  Under  these  conditions,  of  course,  wages  remain 
at  their  previous  high  level,  and  while  unemployment  is 
reported  in  the  newspapers  and  through  various  other  chan- 
nels, it  should  be  understood  that  this  refers  only  to  labor 
lacking  entirely  any  training  in  a  specific  trade.  The  prob- 
lem of  unskilled  labor  is  acute,  and  the  reluctance  of  un- 
skilled men  to  accept  a  reduced  wage  while  being  taught  a 
trade  is  one  of  the  most  serious  industrial  problems  that 
confront  the  manufacturer  at  the  present  time. 
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Semi-annual  Meeting  of  the  A.  S.  M.  E. 


Tiik  spring  meeting  of  the  American  Society  of  Me- 
chanlcal  Engineers,  held  In  Detroit,  June  18  to  19,  was 
anuBuallj  well  attended,  and  at  the  professional  ses- 
sions, papers  covering  many  varied  phases  of  mechanical 
engineering  were  presented.  One  of  the  Important  sessions 
was  held  on  Monday,  June  16,  when  the  Committee  on  Aims 
.imi  Organization  of  the  society  made  its  report  covering 
many  important  aspects  of  the  society's  activities.  A  special 
research  session,  an  industrial  relations  session,  a  gas  power 
session,  a  fuel  session,  and  a  general  session  were  held 
throughout  the  meeting,  and,  in  addition,  arrangements  were 
made  for  visiting  the  Burroughs  Adding  Machine  Co.'s  plant, 
the  Ford  Motor  Co.,  the  Morgan  &  Wright  Co.,  the  Ford 
Eagle  plant,  and  the  Connors  Creek  plant  of  the  Detroit 
Edison  Co. 

Of  the  papers  read  before  the  meeting,  those  of  particular 
interest  in  the  machine-building  field  were  as  follows:  "The 
Present  Condition  of  Research  in  the  United  States,"  by 
Arthur  M.  Greene,  Jr.;  "Research  Work  on  Malleable  Iron," 
by  Enrique  Touceda;  "Reports  of  Sub-committees  on  Bearing 
Metals  and  on  Lubrication";  "The  Organization  and  Conduct 
of  an  Industrial  Laboratory,"  by  A.  D.  Little  and  H.  E. 
Howe;  "Industrial  Personnel  Relations,"  by  Arthur  H. 
Young;  "The  Status  of  Industrial  Relations,"  by  L.  P.  Al- 
ford:  "Certain  Aspects  of  the  Management  Problem,"  by 
Magnus  W.  Alexander;  "Production  of  Liberty  Motor  Parts 
at  the  Ford  Plant,"  by  W.  F.  Berner;  "Crude-oil  Motors  vs. 
Steam  Engines  in  Marine  Practice,"  by  J.  W.  Morton;  "A 
Suggested  Formula  for  Rating  Kerosene  Engines,"  by  D.  L. 
Arnold;  "Standards  of  Carburetor  Performance,"  by  O.  C. 
Berry;  "Mechanical  Lifts,  Past  and  Present,  and  a  New 
Method  for  their  Balancing,"  by  Lieutenant  J.  F.  Robbins; 
and  "General  Equations  for  the  Design  of  Butt-riveted 
Joints,"  by  A.  A.  Adler. 

Summary  of  Reports  and  Papers 

The  sub-committee  on  bearing  metals  presented  a  report, 
the  substance  of  which  was  to  indicate  that  it  is  impractic- 
able to  conduct  laboratory  service  tests  which  will  give  gen- 
eral satisfaction,  and  that  much  more  can  be  learned  from 
the  study  of  failures  and  by  studying  old  bearings  together 
with  their  journals.  The  report  of  the  sub-committee  on 
lubrication  dealt  briefly  with  the  effect  of  pressure  upon 
viscosity,  with  the  effect  of  temperature  on  viscosity,  and 
with  adhesion  and  absorption.  The  report  merely  points  out 
some  of  the  problems  that  definitely  await  solution  and  does 
not  attempt  to  present  any  final  statement  regarding  them. 

The  Status  of  Industrial  Relations 

At  the  annual  meeting  of  the  Society  in  1912,  a  report  was 
presented  by  the  sub-committee  on  administration,  on  "The 
Present  State  of  the  Art  of  Industrial  Management."  This 
report  was  replete  with  information  upon  the  broad  aspect 
of  the  management  problem  as  it  then  existed  in  the  in- 
dustries of  the  country.  During  the  seven  years  that  have 
intervened  since  the  preparation  of  this  report,  the  question 
has  been  studied  from  many  different  angles  and  has  come 
to  be  viewed  in  quite  a  different  light  from  that  in  which 
it  was  regarded  when  the  original  report  was  prepared.  In 
consequence,  the  committee  on  meetings  and  program  ap- 
pointed L.  P.  Alford  a  committee  of  one  to  prepare  a  new 
report  upon  the  subject  for  presentation  at  the  session  on 
industrial  relations  at  the  Detroit  meeting. 

This  report  not  only  comprises  a  review  of  the  new  aspects 
of  the  problem  which  have  recently  developed,  but  also  a 
historical  summary  of  the  progressive  stages  in  the  develop- 
ment of   industrial   relations   since   the  period    immediately 


following  the  Civil  War.  It  has  proved  to  be  inevitable  that 
after  any  great  economic  disturbance  like  that  produced  by 
the  Civil  War,  or  the  present  period  of  unreel  following  the 
world  conflict  in  Europe,  there  should  be  unrest  and  un- 
certainty in  the  field  of  labor  and  employment  ;  and  it  thus 
seems  appropriate  at  this  time  to  outline  briefly  the  most 
Important  transitions  which  have  occurred  in  this  field  from 
the  time  of  the  Civil  War  up  to  the  present. 

Design  of  Riveted  Butt  Joints 

In  the  paper  on  the  design  of  riveted  butt  joints,  the 
Schwedler  graphical  method  of  designing  riveted  joints  is 
analyzed  and  a  general  equation  is  derived  for  determining 
the  pitch  of  the  rivets  in  any  row  and  for  determining  the 
efficiency  of  the  riveted  joint.  The  design  of  cover  plates 
is  also  considered.  The  equations  are  exemplified  by  calcula- 
tions of  actual  joints,  using  commercial  dimensions. 

The  Organization  and  Conduct  of  an  Industrial  Laboratory 

During  the  war,  industrial  research  in  the  United  States 
was  naturally  stimulated,  and  as  a  result  there  now  exists  a 
deeper  interest  than  heretofore  in  the  applications  of  science 
to  manufacturing  processes.  New  laboratories  will  un- 
doubtedly be  built  and  many  old  ones  reorganized  in  order 
to  render  more  efficient  service.  It  was  the  purpose  of  this 
paper  to  point  out  the  organization  and  conduct  of  such  a 
research  laboratory.  The  authors  first  outlined  the  aims 
of  a  research  organization,  following  which  the  divisions  of 
the  laboratory  were  enumerated  and  discussed,  the  labora- 
tories of  Arthur  D.  Little,  Inc.,  being  taken  as  a  type.  The 
methods  of  management,  writing  of  reports  and  the  commer- 
cial organization  of  the  laboratory  were  also  discussed  at 
some  length,  and  the  paper  concluded  with  a  description  of 
the  building  and  equipment  best  suited  to  carry  on  this  work. 

The  Present  Condition  of  Research  in  the  United  States 

This  paper,  by  the  chairman  of  the  research  committee  of 
the  society,  dealt  with  the  conditions  under  which  research 
is  now  being  carried  on  in  the  United  States.  The  author 
first  discussed  research  in  its  relation  to  the  technical  school 
and  gave  a  list  of  the  universities  having  mechanical  en- 
gineering laboratories.  Engineering  experiment  stations 
were  next  considered,  lists  being  given  of  the  stations  and 
of  those  which  publish  research  bulletins.  Cooperative  re- 
search and  the  research  activities  of  the  Government  were 
next  presented,  and  finally  the  author  considered  commercial 
and  industrial  research  work,  giving  in  connection  there- 
with lists  of  the  private  research  laboratories  in  the  country 
and  of  companies  having  their  own  research  facilities. 

The  Production  of  Liberty  Motor  Parts  at  the  Ford  Plant 

This  paper  dealt  with  the  production  of  Liberty  motor 
cylinders  and  connecting-rod  crankshaft  bearings  as  carried 
on  at  the  Ford  Motor  Co.'s  plant  at  Detroit.  The  contract 
made  with  the  United  States  Government  called  for  5000 
motors  and  these  were  to  be  produced  at  the  rate  of  50  per 
day  of  eight  hours.  To  do  this,  important  developments  in 
the  methods  of  manufacture  were  brought  about  by  the  pro- 
duction department  of  the  Ford  Motor  Co.  One  of  these  was 
the  method  of  producing  cylinders  from  tubing.  Six  opera- 
tions were  necessary,  which  were  described  in  detail.  The 
methods  used  to  produce  connecting-rod  crankshaft  bearings 
likewise  resulted  in  a  great  saving  of  time.  Twenty-one  op- 
erations were  found  necessary  for  this  work  and  a  complete 
description  of  each  was  given.  The  paper  concluded  with 
an  explanation  of  the  method  of  installing  bearings  in  the 
upper  and  lower  halves  of  the  Liberty  motor  crankcase. 
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Inspection  and  Adjustment  of  Lathes 

Alignment  Tests  between  Different  Parts  and  Calculations  for  Determining  the  Amount 
of  Metal  to  Remove  for  a  Given  Adjustment  when  Fitting  the 
Carriage  or  Headstock  to  the  Bed 
BY  JAMES  FORREST 


NOW  that  the  war  is  over,  manufacturers  are  more  at 
liberty  to  give  the  long-deferred  but  desirable  atten- 
tion to  machinery  which  has  been  called  upon  to  pro- 
duce for  twenty-four  hours  a  day  in  the  past  few  years. 
Some  of  the  machines  used  in  producing  munitions  will  be 
of  no  further  use,  but  a  great  number  of  certain  kinds  will 
serve  their  useful  purpose  for  many  years,  if  given  the 
necessary  overhauling.  Methods  of  testing  lathes  and  of 
correcting  errors  discovered  by  the  tests  will  be  described 
in  the  following,  and  will  serve  as  an  index  of  procedure 
for  those  buying  machines  which  have  no  guarantee  of 
accuracy,  and  also  for  those  who  have  inaccurate  ones  in 
their  possession.  While  all  machine  tools  should  be  kept 
as  accurate  as  possible,  there  are  some  machines,  as  in  the 
tool-room,  the  accuracy  of  which  is  a  vital  necessity,  it  being 
a  well-known  fact  that  the  work  of  a  machine  will  always 
be  slightly  less  accurate  than  the  machine  itself,  due  to  lost 
motion,  deflection,  dirt,  etc. 

There  are  five  principal  generating  axes  or  planes  on  a 
lathe,  each  of  which  must  be  accurate  in  relation  to  all  the 
others,  so  that  the  machine  may  turn  out  proper  work,  with 
surfaces  parallel  and  at  right  angles  to  each  other.  These 
are  in  order:  The  plane  of  the  ways,  the  plane  of  the  cross- 
slide,  the  axis  of  the  headstock  spindle,  the  concentricity 
of  the  headstock  center  with  the  head  spindle  bearings,  and 
the  axis  of  the  head  and  tailstock  centers. 

The  Lathe  Bed 

The  bed  of  the  lathe  is  the  base  for  all  the  other  align- 
ments. Each  part  will  be  treated  in  the  proper  sequence, 
and  each  additional  part  which  is  made  correct,  can  then 
be  used  as  a  basis  for  bringing  the  remaining  parts  into 
alignment.  The  bed  of  the  lathe  is  subject  to  more  wear 
inimical  to  its  function  than  any  other  part  of  the  machine, 
for,  by  the  very  nature  of  the  use  of  the  lathe  for  a  stand- 
ardized output,  this  wear  will  be  localized  at  some  points 
and  will  also  be  increased  by  the  accumulation  of  chips  and 
dirt  dropping  onto  its  upper 
surface.  The  bed  ought  to  be 
made  of  close-grained  homo- 
geneous iron,  with  as  hard  a 
surface  as  can  be  worked, 
and  care  should  be  exercised 
in  the  design  so  that  no 
strains  occur  as  the  result  of 
thick  and  thin  metal  sections. 

When  the  beds  come  off  the 
planing  machine,  they  are  as- 
sembled upon  their  legs  and 
set  up  on  a  perfectly  level 
floor.  All  handling  operations 
on  machine  tools  should  be 
performed  in  a  careful  man- 
ner, especially  on  long  mem- 
bers like  lathe  beds,  which 
are  easily  sprung.  The  bed 
should  be  scraped  to  a  master 


Fig:.  1. 


straightedge  on  all  surfaces  that  affect  the  accuracy  of  the 
work  produced  by  the  machine,  to  an  alignment  in  which 
the  spots  from  the  marking  lead  are  from  3/16  to  1/4  inch 
apart,  a  thin  even  coat  of  the  marking  material  being  put 
on  the  straightedge.  In  most  scraping  operations,  the  ten- 
dency is  to  use  too  much  "marker,"  and  this  should  be 
avoided  as  it  is  misleading  instead  of  guiding.  After  the  bed 
is  scraped  up  straight,  it  is  used  as  the  basis  for  aligning 
the  other  parts,  and  it  must  be  set  up  on  the  erecting  floor, 
absolutely  level  and  true,  while  the  other  members  are 
being  put  into  place;  otherwise  all  the  close  work  to  follow 
will  go  for  nothing  when  the  machine  is  put  into  operation. 

The  Compound  Rest 

The  next  part  to  be  considered  is  the  carriage  and  its 
cross-slide,  with  the  compound  rest.  The  bottom  of  the 
compound  rest  slide  may  be  scraped  up  to  a  bearing  on  a 
surface  plate,  and  then  its  V-shaped  ways  and  those  of  the 
swivel  base  scraped  together.  When  the  parts  have  been 
properly  fitted  to  each  other,  the  compound  slide  should 
run  with  exactly  the  same  grip  or  tightness,  from  one  end 
of  the  swivel  base  to  the  other,  with  absolutely  no  shake. 
It  is  partly  upon  the  excellence  of  the  workmanship  on 
the  parts  supporting  the  tool,  from  the  compound  rest  down 
to  the  carriage,  that  the  accuracy  of  the  lathe  depends. 
Even  if  each  individual  member  has  been  fitted  with  the 
best  of  care,  there  will  be  a  certain  appreciable,  accumu- 
lative "give"  as  the  tool  takes  the  pressure  of  the  cut,  and 
this  must  be  reduced  to  a  minimum  by  excellence  of  work- 
manship. 

The  next  point  of  importance  is  to  see  that  the  swivel 
base  teat  fits  its  socket  in  the  cross-slide.  When  there  is  the 
least  shake  between  these  parts,  the  graduation  marks  are 
misleading,  because  when  the  bolts  are  loosened  to  enable 
the  rest  to  be  rotated,  it  will  rotate  about  a  center  c  (see 
view  A,  Fig.  1),  until  the  lost  motion  is  taken  up.  When 
bringing  the  surface  of  the  swivel  base  to  a  bearing  on  the 

cross-slide,  care  should  be 
taken  to  have  the  base  bear 
hardest  at  the  outer  circular 
surface  b,  and  the  bearing 
should  gradually  be  made 
lighter  toward  the  center. 
This  is  to  make  certain  of 
utilizing  the  full  value  of  the 
swivel  base  diameter  in  giv- 
ing stability  to  the  toolpost 
and  eliminating  deflection  and 
chatter.  The  final  relation  of 
the  surfaces  is  shown  exag- 
gerated in  the  cross-section 
B.  the  amount  of  hollow  at 
A'  being  0.0005  inch. 

The  bottom  surface  of'  the 
cross-slide  can  be  scraped  up 
to  a  surface  plate  in  the  same 
manner  as  the  compound 


(A  and  B)   Diagrams  illustrating  Points  on  fitting  Swivel  Base 
(C)    Section  of   Carriage   Bearing  Surface 
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Fig.    2.     Method  of   testing-   Position  of   Carriage 

pest,  and  then,  in  turn,  have  its  V-ways  scraped,  together 
with  the  V-ways  on  the  carriage.  When  the  operation  is 
completed,  the  pull  for  moving  the  slide  from  one  end  of 
the  carriage  to  the  other,  should  be  the  same  throughout. 
There  should  also  be  a  good  bearing  all  over  the  surfaces 
in  contact.  When  the  scraping  is  finished  there  should  be 
just  the  slightest  trace  of  a  lighter  bearing  at  e  than  at  d, 
(see  view  B),  for  the  same  purpose  of  insuring  rigidity  as 
in  the  case  of  the  swivel  base,  the  principle  being  that  the 
force  required  to  tip  over  a  column  increases  as  the  base  is 
made  wider. 

Scraping1  the  Carriage  to  the  Bed 

The  carriage  is  now  ready  to  be  scraped  down  to  the  bed, 
during  which  process  it  is  set  to  bring  the  cross-slide  ways 
exactly  at  right  angles  to  the  bed.  The  best  method  of  doing 
this  is  by  the  use  of  a  dial  indicator  fastened  to  the  end 
of  a  swinging  arm  which  is  attached  to  a  hardened  spindle 
working  on  one  cross-slide  V-way  on  the  carriage,  as  shown 
in  Fig.  2.  By  making  this  arm  long  enough,  the  error  can 
be  multiplied  to  any  amount,  but  an  arm  of  the  dimensions 
shown  can  be  used  to  bring  the  error  to  within  0.0005  inch 
in  the  width  of  the  carriage,  and  by  making  it  the  same 
length  as  the  carriage,  much  multiplying  and  dividing  can 
be  saved  when  calculating  the  errors. 

In  order  to  make  sure  that  faced  work  will  come  within 
the  inspection  limits,  it  will  be  found  necessary  in  practice 
to  give  the  carriage  an  initial  counter-clockwise  position  on 
the  bed,  of  about  0.001  inch  or  0.0015  inch  in  its  own  length, 
from  the  90-degree  position.  This  allowance  is  made  to  off- 
set the  tendency  to  clockwise  rotation  of  the  carriage  as  the 
tool  feeds  in  when  facing,  caused  by  the  gradually  increas- 
ing length  of  the  lever  arm  between  the  point  of  application 
of  the  cut  and  the  lock  between  the  carriage  and  the  bed. 
If  the  carriage  were  set  exactly  at  right  angles  to  the  axis 
of  the  bed,  the  faceplate  would  show  a  tendency  to  be  con- 
vex, at  the  final  test,  the  slightest  evidence  of  which  is  not 
allowable. 


CONVEX  SURFACES 
IN  CONTACT 


CONCAVE  SURFACES 
IN  CONTACT 
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Fig.   3,     Examples  illustrating   why  Lathe   must   face   Surfaces   either 
Flat  or  slightly  Concave  and  not  Convex 


To  toil  Mi'  faceplate,  B  .straightedge  is  placed  across  it 
and  the  surface  muat  !><•  between  the  limits  of  perfect  Hat- 
ae  and  a  concavity  of  o.ooi  inch  in  24  inches.  This  is  to 
Insure  thai  any  work  faced  on  the  lathe  will  Irave  a  tendency 
to  boar  around  the  outer  edge,  for  the  previously  explained 
purpose  Of  rigidity  and  stability.  Fig.  3  illustrates  the  dif- 
ference  between  two  surfaces  machined  on  lathes  with  con- 
cave  and  convex  errors.  When  the  surfaces  of  the  coupling 
arc  convex  as  at  A,  no  amount  of  tightening  of  the  bolts  will 
make  a  stable  connection,  and  the  axis  of  one  part  most 
likely  will  be  out  of  line  with  the  other.  At  B  the  clamping 
of  the  bolts  causes  a  pressure  between  the  parts  at  the  outer 
edges,  making  a  rigid  connection,  able  to  resist  strain,  and 
the  shafts  are  also  held  in  alignment. 

Suppose  when  the  indicator  arm  is  swung  over  to  the  side 
opposite  the  headstock  (as  shown  in  Fig.  2)  the  dial  reading 
is  0.006  inch  positive  (a  positive  reading  being  one  to  the 
right  of  the  zero  mark,  and  a  negative  reading  one  to  the 
left),  and  when  the  arm  is  swung  over  to  the  side  nearest 
the  headstock  the  reading  is  0.004  inch  negative.  These 
readings  would  show  that  the  carriage  must  be  rotated  dur- 
ing the  scraping  process  0.005  inch  counter-clockwise  in  its 
length  L  to  bring  it  exactly  square,  but  since  the  final  posi- 
tion should  be  0.001  inch  counter-clockwise,  it  must  be  swung 
around  0.006  inch,  or  0.003  inch  at  each  corner. 

In  determining  the  exact  amount  to  be  removed  by  file  or 
scraper,  a  calculation  involving  the  angle  of  the  ways  on 
the  bed  is  necessary.  For  example,  in  the  section  shown  at 
C,  Fig.  1,  the  amount  x  to  be  scraped  off  at  one  end  =  2 
(0.003  X  sin  45  degrees  =  0.0042  inch,  and  this  will  taper 
off  to  zero  at  the  opposite  end. 

When  the  carriage  has  been  scraped  to  the  correct  posi- 
tion and  the  ways  have  a  bearing  all  over,  so  that  a  0.0015- 
inch  "feeler"  will  not  enter  at  any  point,  the  cross-slide, 
compound  rest,  and  apron  can  be  mounted  in  place. 

Adjustment  of  the  Headstock 

The  headstock  is  the  next  part  to  be  adjusted.  When  the 
headstock  is  in  its  final  position,  the  axis  of  the  spindle 
should  be  from  0.003  to  0.005  inch  higher  at  the  faceplate 
end  than  at  the  opposite  end,  measured  at  the  center  lines 
of  the  bearings,  as  the  spindle  will  gradually  wear  down  to 
a  horizontal  position  due  to  the  weight  of  the  faceplate, 
chuck,  and  work,  at  the  large  end.  Laterally  the  spindle 
axis  should  be  theoretically  in  exact  line  with  the  axis  of 
carriage  motion  on  the  bed,  but  it  will  be  necessary  in 
practice  to  give  the  headstock  an  initial  rotation  clockwise 
of  about  0.001  or  0.0015  inch  in  its  length  of  bearing  on  the 
bed;  this  allows  for  yield  and  spring  due  to  tool  pressure, 
so  that  faced  work  will  be  flat  or  slightly  concave. 

A  test  arbor  is  made  up,  as  shown  in  Fig.  5,  to  fit  the 
spindle  nose.  It  is  preferable  to  have  a  number  of  these  for 
the  use  of  the  workmen  who  make  the  adjustments,  and  a 
master  for  the  use  of  the  inspector  on  the  final  test.  If 
there  is  any  reason  to  doubt  the  accuracy  of  a  test  bar,  one 
set  of  readings  may  be  taken  with  the  lathe  spindle"  and  test 
bar  in  a  certain  position,  and  another  set  after  they  have 
been  rotated  180  degrees.  When  these  two  sets  of  readings 
have  been  algebraically  added  and  averaged,  this  average 
will  be  a  true  reading,  irrespective  of  any  error  in  the  test 
bar.  It  is  well  to  make  a  point  of  always  testing  this  way  to 
remove  all  chance  of  error.  This  testing  is  done  with  a  dial 
indicator,  and  if  the  test  rings  on  the  bar  are  spaced  in 
even  feet  or  inches  from  the  center  line  of  the  lathe  bear- 
ings, much  calculation  will  be  eliminated. 

Suppose  the  reading  at  ring  A  is  11.764  inches  and  at  B 
is  11.763  inches,  as  measured  by  a  micrometer  height  gage 
from  the  bed  to  the  indicator,  after  the  slide  rest  has  been 
run  back,  the  height  gage  being  adjusted  until  the  indicator 
reads  the  same  as  it  did  when  on  top  of  the  test  bar;  then 
the  distance  from  the  bed  to  the  center  line  at  A  =  11.764 
—  1.750  =  10.014  inches  and  at  B  =  11.763  —  1.750  =  10.013 
inches,  showing  a  slope  down  of  0.001  inch  in  2  feet,  or  about 
0.0014  inch  in  2  feet  9  inches  instead  of  a  rise  of  0.004  inch, 
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which  is  the  amount  required.     Therefore,  the  end  C  of  the 
headstock  has  to  be  lowered  an  amount  equal  to 

39   (0.004  +  0.0014) 


33 
=  0.006  inch,  to  bring  it  within  the  limit  of  alignment  with 
respect  to  the  horizontal  plane  of  the  bed. 

A  reading  is  now  taken  with  the  indicator  in  contact  with 
the  side  of  the  arbor  in  a  horizontal  plane,  and  if,  for  ex- 
ample, the  reading  at  ring  B  is  0.0015  inch  negative,  and  at 
ring  A  0.001  inch  positive,  showing  a  counter-clockwise  rota- 
tion of  the  headstock  of  0.0025  inch  in  2  feet  or  nearly  0.004 
inch  in  3  feet  3  inches,  then  altogether  the  headstock  must 
be  swung  clockwise  0.004  -f  0.001  =  0.005  inch  and  the  ends 
C  and  D  must  be  moved  0.0025  inch  toward  back  and  front, 
respectively.  If  the  headstock  bearing  on  the  bed  is  flat, 
as  shown  in  Fig.  4,  there  will  be  no  difficulty,  as  the  amount 
to  be  removed  is  the  actual  quantity  calculated;  but  if  the 
headstock  rests  upon  V-ways,  some  further  calculation  is 
necessary  to  know  how  much  metal  to  remove  from  each 
surface,  in  order  that  the  least  total  amount  will  be  removed 
to  attain  the  desired  alignment  in  both  directions.  In  this 
case,  the  rise  and  fall  of  the  axis  vertically  and  its  rotation 
horizontally  are  not  independent,  and  an  error  in  one  direc- 
tion cannot  be  corrected  without  causing  a  movement  in  the 
other. 

If  the  previous  dimensions  are  applied  to  the  headstock 
shown  in  Fig.  6,  the  end  FH  must  be  lowered  0.006  inch, 
and  moved  toward  the  back  0.0025  inch.  The  end  KG  must 
be  kept  the  same  height  and  moved  toward  the  front  0.0025 
inch.  Since  the  headstock  cannot  be  rotated  without  chang- 
ing its  vertical  height,  the  metal  must  be  removed  from  the 
proper  surfaces  to  help  attain  the  desired  change  in  both 
vertical  and  horizontal  directions.  The  end  FH  has  to  be 
lowered  0.006  inch  below  GK,  so  that  for  each  0.001  inch 
that  GK  comes  down,  the  end  FH  has  to  come  down  0.007 
inch.  The  total  rotation  horizontally  is  0.005  inch  so  that 
the  amount  to  be  removed  from  surfaces  Kl,  Gl,  F2,  and  272, 
must  give  this  rotation  and  at  the  same  time  be  propor- 
tioned so  as  to  cause  the  end  FH  to  drop  0.006  inch  more 
than  end  KG. 

Let  X  =  the  amount  which  end  GK  has  to  drop ;  then  X  + 
0.006  =  the  amount  which  the  end  FH  has  to  drop,  and  the 

total  rotation  0.005 

total  drop  =  or  2X  +  0.006  =  

tan30deg.  0.577 

0.005 
and  X  -  —  0.003  inch  =  0.0013  inch,  which  will 

0.0013 


2  X  0.577 

move  the  end  GK  to  the  front  an  amount  =  - 

tan  60  deg. 
=  0.0008  inch.    The  end  FH  drops  0.0073  inch,  at  the  same 
0.0073 


time  moving  back 


=  0.0042  inch. 


tan  60  deg. 

The  actual  thickness  of  metal  to  be  removed  from  surfaces 
Kl  and  Gl,  to  move  the  end  GK  to  the  front  0.0008  inch,  is 
0.0008  X  2  cos  30  deg.  =  0.0014  inch.  Similarly,  the  actual 
thickness  of  metal  to  be  removed  from 
surfaces  F2  and  HI  =  0.0042  X  2  cos 
30  deg.  =  0.0072  inch.  The  reason  for 
using  the  multiplier  2  is  that  in  removing 
a  certain  amount  of  metal  from  the  slop- 
ing surfaces,  the  amount  must  be  doubled 
to  get  the  required  rotation.  If  the 
amount  only  equaled  the  required  rota- 
tion multiplied  by  the  cosine  of  the  angle 
of  the  ways,  the  headstock  would  move 
over  the  proper  amount  provided  it  were 
kept  the  same  vertical  height,  as  shown 
in  dotted  lines  in  Fig.  7;  but  in  dropping 
down  on  the  ways,  it  slides  back  half  way 
again,  and  so  for  every  0.001  inch  that 
it   must   be   moved   over,   an   amount   of 
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Fig.   4.      Headstock   with   Flat  Bearing   on  Bed 

the  metal  equal  to  0.001  X  2  X  cos  30  degrees  must  be  re- 
moved. The  dimensions  marked  at  F,  H,  G,  and  K,  respect- 
ively, in  Fig.  6  are  those  which  would  be  marked  on  the 
headstock  for  the  guidance  of  the  man  making  the  adjust- 
ments. 

It  will  happen  sometimes  that  the  required  vertical  ad- 
justment is  so  great  that  it  is  not  possible  to  make  it  at  the 
same  time  as  when  swinging  around.  As  an  instance,  sup- 
pose GK  has  to  be  lowered  0.007  inch  and  the  headstock  has 
to  be  rotated  0.002  inch  counter-clockwise.  In  this  case  the 
entire  0.002  inch  should  be  removed  from  surfaces  G2  and 
K2,  to  throw  all  of  its  effect  into  lowering  the  end  GK.  The 
amount  to  remove  from  G2  and  K2  =  0.004  X  cos  30  deg.  = 
0.0034  inch,  and  this  allows  the  headstock  end  to  drop  0.002 
X  cot  30  deg.  =  0.0034  inch.  The  headstock  is  now  square, 
but  there  is  a  further  drop  required  of  0.007  —  0.0034  =  0.0036 
inch,  and  the  equivalent  to  be  removed  from  surfaces  Gl, 
G2,  Kl,  K2  =  0.0036  inch  X  sin  30  deg.  =  0.0018  inch.  The 
marking  on  the  various  surfaces  for  the  removal  of  metal  is 
in  this  case,  Fl  =  0.000  inch,  F2  =  0.000  inch,  HI  =  0.000 
inch,  H2  =  0.000  inch,  Gl  =  0.0018  inch,  G2  =  0.0052  inch, 
Kl  —  0.0018  inch,  K2  =  0.0052  inch. 

Use  of  One  Surface  as  Basis  for  Establishing-  Another  Surface 
In  most  cases  of  final  adjustment  of  the  headstock  and 
tailstock,  there  will  be  such  a  small  amount  of  metal  to  re- 
move that  it  would  not  be  advisable  to  set  the  part  up  on 
the  machine  to  remove  it,  for,  in  all  likelihood,  there  would 
be  the  same  correction  to  make  again.  The  best  way  to  re- 
move these  small  amounts  is  to  do  it  by  hand,  by  means  of 
file  and  scraper.  This  is  generally  accomplished  by  remov- 
ing what  the  mechanic  thinks  is  the  proper  amount,  trying 
the  piece  in  the  machine  again,  then  taking  off  a  little  more, 
and  so  on  until  the  proper  fit  and  alignment  are  attained, 
but  this  is  at  best  a  slow  and  uncertain  way  of  performing 
a  job  of  this  kind.  It  is  astonishing  how  many  men  who  are 
otherwise  good  mechanics,  do  not  understand  the  proper  way 
to  do  work  of  this  kind.  The  important  point  is  not  to 
destroy  any  plane  surface  which  has  been  generated  by  a 
machine  until  it  has  been  used  as  a  basis  to  establish  an- 
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other  surface,  ii'  we  have  s  surface  ah,  Fig,  7,  and  wish  to 
Lower  <;  to  o  an  amounl  equal  to  0.008  lnoh|  and  6  to  d,  an 
amounl  equal  to  0.002  inch,  by  starting  a  die  along  tho  top 
surface  from  one  end  to  the  other  we  destroy  our  base,  and 
can  only  guess  at  what  we  have  removed,  and  will  have  to 
keep  "ii  trying  the  piece  Id  place  often  enough  to  insure 
that  we  do  not  remove  too  much.  The  proper  method  is  to 
remove  a  section  al  a  aboul  8  i  Inch  wide  and  0.008  inch 
deep,  a  section  at  end  b  0.002  inch  deep,  and  at  the  center, 
— if  it  is  a  long  piece  of  work— a  notch  should  be  cut  wide 

0.008  -f  0.002 

enough  to  get  a  Ule  in  and  of  a  depth  =  = 

2 
0.005  inch.  These  three  new  bases,  by  means  of  a  straight- 
edge and  feeler  gage,  or  a  micrometer  depth  gage,  are  scraped 
until  they  are  the  proper  distances  from  the  surface  ab;  then 
nb  can  be  destroyed,  as  there  is  now  a  means  of  establishing 
the  new  plane  cd.  By  this  means  angles  can  be  changed 
too,  and  even  if  the  base  surface  is  not  correct,  just  as  satis- 
factory results  can  be  accomplished  as  if  it  were,  so  long 
as  the  amount  of  error  is  known. 

Here  is  a  story  which  shows  an  application  of  the  same 
principle  in  another  trade:  Hugh  Miller,  in  "My  Schools  and 
Schoolmasters,"  tells  about  his  uncle,  who  had  the  reputa- 
tion of  being  the  best  stonemason  in  the  British  Isles.  He 
happened  along  one  day,  after  tramping  from  Aberdeen,  in 
front  of  one  of  the  fine  buildings  under  construction  at  the 
time  in  Edinburgh,  and  on  which  there  were  about  eight  or 
ten  masons  engaged  in  hewing  large  stone  pillars.  Each 
mason  had  a  pillar  to  himself  on  which  he  had  already 
worked  for  several  days.  The  foreman  was  not  inclined  to 
hire  such  a  seedy  looking  tramp  as  the  uncle  seemed  to  be, 
but  was  finally  persuaded  to  let  him  try  his  hand  on  a  pillar. 
The  first  day  he  did  not  remove  his  long  overcoat  but  spent 
the  time  viewing  and  examining  the  stone  from  all  angles, 
to  the  great  amusement  of  all  the  other  masons.  The  second 
day  he  took  off  his  overcoat  and  chalked  and  marked  the 
stone  from  end  to  end,  and  on  the  third  day  he  started 
in  at  his  stonecutting  and  finally  beat  all  the  other  masons 
by  a  week's  time,  much  to  the  delight  of  the  foreman  who 
had  been  observing  the  careful  preparation  made  by  the 
stranger,  and  by  this  time  had  guessed  that  his  workman 
could  be  no  other  than  the  famous  stonemason. 

Suppose  a  headstock  is  marked  as  shown  in  Fig.  4  with 
0.004  inch,  0.000  inch,  0.001  inch,  and  0.003  inch,  to  come  off 
corners  A,  B,  C,  and  D,  respectively;  then  the  procedure 
would  be  as  follows:  As  the  sum  of  A  and  G,  and  of  B  and 
D,  are  not  equal,  it  is  apparent  that  either  the  headstock  or 
the  bed  itself  is  warped,  and  a  corresponding  allowance  must 
be  made  to  eliminate  rocking.    A  straightedge  must  be  placed 


Fig.  6.     Headstock  having  V-shaped  Bearing  Surfaces 


Fig.   7.      (A)    Section  of  V-shaped  Way.      (B)    Method   of  establishing   a 
Surface  from  a  Base  Surface 

across  the  bed  where  AG  fits  and  where  BD  fits,  to  determine 
what  relations  exist  between  one  side  and  the  other.  It  may 
be  that  A  has  to  be  0.003  inch  lower  than  C  and  parallel  to 
it,  or  perhaps  it  has  to  be  tapered  off  to  meet  G.  The  straight- 
edge is  also  put  across  from  B  to  D  on  the  headstock  on  two 
test  pieces,  to  determine  the  relation  between  the  opposite 
sides  on  the  pieces  to  be  fitted,  and  by  means  of  measure- 
ments with  an  inside  micrometer,  any  combination  of  rela- 
tions can  be  measured  for  determining  the  exact  amount  of 
metal  that  it  is  necessary  to  remove  at  any  particular  point 
to  correct  the  error. 

Tests  for  the  Headstock[Spindle 

After  the  headstock  has  been  brought  into  proper  align- 
ment laterally  and  vertically,  a  test  for  accuracy  is  made  by 
means  of  a  revolving  test  bar  in  the  headstock  spindle.  A 
collar  is  turned  up  on  the  test  bar  at  a  distance  of  12  inches 
from  the  spindle  nose,  at  which  point  the  inspection  card 
calls  for  an  error  of  not  more  than  0.0005  inch.  The  latter 
is  wholly  a  matter  of  spindle  accuracy  and  these  limits  must 
be  adhered  to  when  grinding  it. 

The  lathe  center  is  then  put  in  place  and  tested  also  while 
rotating.  It  may  happen  in  the  case  of  a  new  spindle,  that 
while  being  rotated  in  its  bearings,  the  test  bar  and  the,  lathe 
center  will  both  show  a  variation.  This  may  result  from  im- 
proper setting  of  the  center  which  was  used  when  grinding 
the  spindle,  caused  by  carelessness  in  removing  dirt  or  burrs. 
In  this  case  all  that  can  be  done  to  save  the  spindle  from 
rejection,  will  be  to  make  the  center  taper  hole 
true  with  the  outside,  if  the  latter  is  all  right. 
This  can  be  done  by  putting  a  taper  reamer  in 
the  center  hole  and  rotating  it  while  pressure  is 
applied  to  make  it  cut  from  the  side  of  the  hole, 
which  will  remedy  the  error.  » 

At  this  point  the  lathe  should  be  put  under 
power  and  run  for  three  or  four  hours,  the  bear- 
ings being  watched  at  the  same  time.  Then  as  a 
final  test  of  the  accuracy  of  the  headstock  and 
cross-slide  the  faceplate  is  put  on  and  the  finish 
cut  taken  across  it;  the  faceplate  when  finished 
should  lie  between  the  limits  of  perfect  flatness 
and  0.001  inch  concavity  in  24  inches,  no  convex- 
ity being  allowed. 

Alignment  of  Tailstock 

The  tailstock  is  brought  into  alignment  in  the 
same  manner  as  the  headstock.  The  indicator 
readings  in  this  case  are  taken  from  the  tail- 
spindle  itself,  which  is  extended  for  this  purpose. 
The  limits  of  error  are  the  same  as  for  the  head- 
spindle,  namely  0.001  inch  in  12  inches  vertically 
and  laterally.     In  fitting  the  tailstock,  there  not 
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only  must  be  enough  metal  removed  from  its  sliding  sur- 
faces on  the  bed  to  align  the  axis  in  both  directions,  but  the 
axis  must  also  measure  the  same  height  from  the  bed  as  the 
center  line  of  the  rear  headstock  spindle  bearing.  This  can 
be  tested  conveniently  by  setting  the  indicator  on  the  head- 
spindle  nose  and  then  running  the  carriage  along  to  bring 
the  indicator  on  top  of  the  tail-spindle,  making  allowance 
for  difference  in  diameter  by  means  of  a  gage. 

Locating  the  Zero  Marks 

The  compound  rest  swivel  base  will  have  been  graduated 
in  degrees  before  being  put  on  the  carriage,  and  a  simple 
method  of  marking  the  zero  is  as  follows:  Place  the  dial  in- 
dicator, which  is  held  in  the  toolpost,  in  contact  with  the 
faceplate  which  has  been  faced  off,  and  put  the  compound 
rest  exactly  at  the  middle  of  its  total  travel  in  either  direc- 
tion. It  is  assumed  that  the  compound  rest  slide  has  been 
set  by  the  eye,  or  by  measurement  with  a  scale,  as  nearly 
parallel  with  the  faceplate  as  possible.  Next  move  the  car- 
riage cross-slide  until  the  indicator  is  at  the  center  of  the 
headstock  spindle.  If  the  compound  rest  alone  is  now  moved 
back  and  forth  between  its  extremes  of  travel,  with  the  in- 
dicator touching  the  faceplate,  and  adjustment  made  by 
shifting  the  swivel  base  until  the  indicator  reading  is  the 
same  at  both  extremes,  the  zero  mark  on  the  swivel  base 
will  be  in  the  proper  place  for  putting  the  index  mark  on 
the  carriage  cross-slide.  If  desired,  a  mark  can  be  put  on 
all  four  quarters  at  the  same  time. 

To  locate  the  zero  mark  on  the  tailstock,  set  the  indicator, 
which  is  held  in  the  toolpost,  against  the  nose  of  the  head- 
stock  spindle  and  then  run  the  carriage  along  the  bed  until 
the  indicator  touches  the  tailstock  spindle.  The  tailstock 
body  can  be  moved  backward  and  forward  on  its  support, 
until  the  difference  between  the  second  reading  and  the  first 
is  the  same  as  the  difference  between  half  the  headstock 
spindle  diameter  and  half  the  tailstock  spindle  diameter. 
Where  there  are  a  large  number  of  lathes  to  test,  it  is  better 
to  have  a  gage  made  equal  to  this  dimension  and  to  indicate 
to  zero  in  both  cases.  When  the  tailstock  is  set  in  the  proper 
place  on  its  support,  the  zero  mark  can  be  struck  at  each 
end. 

The  zero  mark  on  the  taper  attachment  is  located  as  fol- 
lows: After  tightening  the  taper  attachment  anchor  on  the 
lathe  bed,  slack  off  the  locking  nut  on  the  cross-slide,  and 
run  the  carriage  until  the  center  line  of  the  cross-slide  ways 
is  at  the  center  of  the  taper  attachment  swivel.  When  this 
position  has  been  located  approximately  by  the  eye,  the 
center  may  be  determined  accurately  by  finding  the  exact 
position  at  which  the  cross-slide  remains  stationary,  when 
the  taper  attachment  swivel  is  swung  back  and  forth  by 
hand  between  its  maximum  angles.  When  the  central  posi- 
tion of  the  carriage  is  found,  clamp  the  locking  nut,  and 
while  leaving  the  taper  attachment  loose,  run  the  carriage 
to  the  extreme  end  of  the  attachment.  The  swivel  will  thus 
be  pulled  into  the  correct  position  for  marking  the  zero 
line  at  both  its  ends  in  the  center  of  the  graduated  arcs. 
As  a  final  test,  after  the  marks  have  been  scribed,  run  the 
carriage  to  the  opposite  end  of  the  taper  attachment  with- 
out loosening  the  clamping  nuts,  and,  if  everything  has  been 
set  properly,  the  zero  marks  will  not  move  from  their  posi- 
tion. 

*     *     * 

BRITISH  GOVERNMENT  REPORT  ON 
MACHINE  TOOLS 

The  British  Ministry  of  Reconstruction  has  issued  a  report 
which  enumerates  the  manufactured  products  previously  im- 
ported that  British  manufacturers  are  now  in  a  position  to 
make.  The  report  on  machine  tools  and  small  tools  presents 
a  list  of  machines  and  tools  not  made  in  sufficient  numbers 
in  England  and  suggests  that  British  manufacturers  make 
precision  grinding  machines,  and  drilling  and  boring  ma- 
chines. It  is  also  suggested  that  the  Government  prevent 
foreign  competition  from  hampering  the  production  of  the 
new  machine  tools. 


HARDENING  THE  INTERIOR  SURFACE 
OF  SMALL  HOLES 

BY   8.   B.   ROYAL 

Difficulty  is  often  experienced  in  hardening  the  interior 
surface  of  small  holes,  such  as  shown  at  E  in  the  small 
piercing  die  in  the  accompanying  illustration.  When  such 
work  is  hardened  in  the  usual  manner,  the  outside  of  the 
die  may  become  glass  hard  while  the  interior  surface  of  the 
holes  will  harden  only  at  the  ends  of  the  die,  the  water  that 
is  used  in  quenching  not  passing  through  the  hole  in  suf- 
ficient volume  to  harden  it  throughout  its  entire  length. 
Hence  the  die  will  need  to  be  rehardened  almost  every  time 
it  is  reground  in  order  to  keep  the  cutting  edge  hard  enough 
to  last  a  reasonable  length  of  time. 

The  use  of  the  device  shown  in  the  illustration  should 
be  readily  understood.  The  part  A  has  a  hole  in  it  through 
which  the  water  may  pass,  and  is  screwed  to  a  pipe  or 
otherwise  conveniently  fastened  directly  over  the  hardening 


Device   for   holding'   and   quenching   Parts   for   hardening   the   Interior   of 
Holes 

barrel.  The  lower  part  or  holder  B  is  fastened  inside  the 
tin  cup  C  which,  in  turn,  is  attached  to  the  wooden  handle 
D.  When  the  work  is  placed  in  the  cupped  part  of  holder 
B,  as  shown,  the  water  will  force  its  way  through  the  hole 
in  A  and  into  the  hole  in  the  die.  The  red-hot  piece  should 
be  held  securely  in  position  in  the  cup  of  the  holder  by 
means  of  part  A.  By  employing  this  device,  no  trouble  will 
be  experienced  in  hardening  the  interior  surfaces  of  holes 
throughout  their  entire  length,  because  the  water  does  not 
touch  the  outside  of  the  die  and  cannot,  therefore,  dissipate 
any  of  the  heat  before  passing  through  the  hole.  Parts  A 
and  B  should  be  made  of  brass,  and  it  is  preferable  to  use 
a  brass  cup  G,  although  a  tin  can  cut  in  halves  may  answer 
equally  well.  A  drainage  hole  must  be  provided,  of  course, 
in  the  bottom  of  the  cup  to  permit  the  water  to  run  off. 
♦  *  * 
In  the  research  work  on  magnetic  steel  conducted  in  Ger- 
many during  the  war,  one  of  the  points  investigated  was 
the  substitution  of  chromium  steel  for  tungsten  steel.  Bar 
magnets  of  chromium  steel,  stored  for  a  year  without  being 
exposed  to  any  disturbance,  kept  their  magnetic  moment 
constant  within  0.3  per  cent. 
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Second  of  Two  Articles  Describing  Methods  of  Milling  Motor  Car  Engine  Parts— This  Installment 
Deals  with  Milling  Operations  on  Cylinder  Blocks  and  Cylinder  Heads 


THE  milling  operations  which  must  be  performed  on 
cylinder  blocks  of  the  "Super-Six"  and  "Essex"  motors 
built  by  the  Hudson  Motor  Car  Co.,  of  Detroit,  Mich., 
are  performed  on  multiple-spindle  milling  machines  built  by 
the  Beaman  &  Smith  Co.,  of  Providence,  R.  I.  Two  machines 
are  used  for  this  work.  The  first  step  is  to  set  up  three  pairs 
of  cylinder  block  castings  on  a  machine  equipped  with  a 
single  table  and  a  string  of  fixtures.  This  machine  has  two 
side-heads  mounted  on  the  housings,  each  of  which  carries 
an  inserted-tooth  milling  cutter  of  sufficient  size  to  face  off 
the  exhaust  manifold  seats  and  the  valve  chamber  cover. 
It  will  be  apparent  from  Fig.  9  that  each  of  the  three  fix- 
tures provides  means  of  holding  two  cylinder  blocks,  so  that 
this  operation  may  be  performed  simultaneously  on  six  cast- 
ings by  cutters  carried  on  the  opposed  spindles  of  the  side- 
heads.  For  the  performance  of  this  milling  operation,  each 
cylinder  block  casting  is  located  against  three  fixed  points 
A,  B,  and  C,  on  the  vertical  face  of  the  fixture.  Then  to  as- 
sist in  supporting  the  work,  there  are  eight  spring  plungers 
D  equipped  with  locking  screws  which  hold  them  rigidly  in 
place  after  engaging  the  casting;  and  the  final  clamping  is 
accomplished  by  means  of  two  straps  E  which  are  provided 
with  handwheels  as  illustrated.  These  straps  have  compres- 
sion springs  beneath  them,  so  that  they  are  raised  out  of 
contact  with  the  work  when  the  handwheels  are  unscrewed. 

Before  straps  E  are 
tightened,  a  yoke  F  is 
placed  over  the  two 
castings  at  opposite 
sides  of  the  vertical 
plate  of  the  fixture, 
and  the  screw  of  this 
yoke  is  tightened  to 
draw  both  castings 
firmly  back  against 
their  fixed  locating 
points,  A,  B,  and  C. 
While  the  yoke  is 
still  over  the  castings, 
the  screws  which 
clamp  spring  plungers 
D  are  tightened  and 
the  handwheels  that 
clamp  straps  E  are 
also  turned  down.  In 
this  way,  assurance  is 
obtained  that  the  two 
castings  are  accurate- 
ly located  at  opposite 
sides    of    the    fixture; 


Fig.   9.     Work-holding  Fixture  and  Method  of  setting  up   Work   on  Beaman   &   Smith 
Multiple-spindle  Milling  Machine  for  First  Operation  on  Hudson  Cylinder  Blocks 


and  after  they  have  been  tightened  up,  the  yoke  F  may  be 
removed  without  any  danger  of  the  work  springing  out  of 
place.  When  performing  this  milling  operation  on  cylinder 
blocks  for  the  "Essex"  motor,  the  surface  to  be  milled  is 
approximately  19  inches  long  by  9^  inches  wide.  Owing  to 
the  hardness  of  the  metal,  the  rate  of  feed  employed  is 
rather  lower  than  that  called  for  by  average  practice, 
namely,  6  inches  per  minute;  and  the  cutting  speed  em- 
ployed is  63  feet  per  minute.  Operating  under  these  condi- 
tions, the  production  attained  for  an  eight-hour  working  day 
is  130  cylinder  blocks.  On  the  "Super-Six"  blocks,  the  sur- 
face to  be  milled  is  29%  inches  long  by  9  inches  wide,  and 
on  this  job,  70  cylinder  blocks  are  milled  in  an  eight-hour 
working  day. 

Following  the  usual  practice  in  milling  large  sized  pieces 
of  work,  the  surface  machined  during  the  first  operation  on 
the  Hudson  cylinder  blocks  is  made  the  locating  point  for 
the  second  operation.  A  close  view  of  one  work-holding 
fixture  and  of  the  roughing  cutters  on  the  machine  used  for 
performing  this  second  operation  is  shown  in  Fig.  10;  and 
Fig.  12  illustrates  a  view  of  the  complete  machine  in  order 
to  show  the  manner  in  which  each  section  of  the  divided 
table  is  brought  back  to  the  starting  end  of  the  machine 
ready  to  be  loaded  for  the  next  operation.  On  this  machine, 
rough-  and  finish-milling  operations  are  performed  on  the 

three  faces  of  the  cyl- 
inder block,  to  which 
the  crankcase,  intake 
manifold,  and  cylinder 
head  will  be  bolted. 
The  machine  is  provi- 
ded with  two  sets  of 
three  cutters.  One  set 
of  cutters  performs 
the  rough-milling  op- 
eration on  three  faces 
of  the  work,  and  then 
the  table  and  work- 
holding  fixture  mount- 
ed upon  it  carry  the 
cylinder  block  between 
the  second  set  of  cut- 
ters that  performs  the 
finish-milling  opera- 
tion on  the  same  faces. 
In  speaking  of  the 
design  of  multipie- 
spindle  or  so-called 
"planer  type"  milling 
machines,    m  e  n,t  i  o  n 
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was  made  of  the  fact 
that  the  number  of 
parts  which  must  be 
milled  per  day  is  an 
important  factor  in 
assisting  the  designer 
to  reach  a  conclusion 
in  regard  to  the  most 
desirable  type  of  ma- 
chine to  construct  for 
handling  a  specified 
class  of  work.  It  will 
be  recalled  that  men- 
tion was  made  of  the 
desirability  of  using 
less  complicated  and 
therefore  less  expen- 
sive machines  for 
handling  the  work 
where  a  high  rate  of 
production  is  not  an 
important  considera- 
tion. This  was  the 
reason  why  the  de- 
signer   decided    to 


Fig.  10. 


Work-holding:  Fixture  and  Method  of  setting-  up  Work  for  Second   Operation 
on  Hudson  Cylinder  Blocks 


ing  is  taken  from  the 
jjilo  and  lowered  into 
the  fixture.  The  ideal 
•  dure  would,  of 
course,  be  to  have  the 
castings  taken  direct- 
ly off  the  first-opera- 
tion machine  and  car- 
ried over  to  the  sec- 
ond machine,  syn- 
chronizing the  si 
of  the  two  machines 
so  that  their  produc- 
tion would  be  equal. 
This  procedure  has 
been  found  impractic- 
able in  the  present 
case,  however,  because 
the  first  machine  pro- 
duces much  more  rap- 
idly than  the  second 
one,  and  hence  the 
necessity  of  accumu- 
lating a  reserve  of 
castings     around     the 


build  a  relatively  simple  machine  for  performing  the  first 
operation  on  Hudson  cylinder  blocks,  which  is  equipped 
with  a  single  set  of  roughing  cutters  and  a  plain  table  upon 
which  a  string  of  work-holding  fixtures  is  mounted.  The 
reason  for  deciding  upon  the  use  of  a  machine  of  this  type 
was  primarily  that  the  first  operation  of  milling  the  seats 
for  the  exhaust  manifold  and  for  the  valve  chamber  cover 
plate  is  shorter  than  that  performed  on  the  second  machine, 
and  owing  to  the  higher  rate  of  production,  it  is  needless 
to  take  advantage  of  the  continuous  operation  feature  of  the 
divided-table  machine  in  order  to  increase  production.  As 
a  matter  of  fact,  the  machine  used  for  the  first  operation  is 
able  to  accumulate  work  more  rapidly  than  it  can  be  taken 
care  of  by  the  second  machine. 

With  this  preliminary  explanation  of  the  reasons  govern- 
ing the  selection  of  two  different  types  of  machines  for  per- 
forming the  first  and  second  operations  on  Hudson  cylinder 
blocks,  a  description  can  be  given  of  the  routine  which  is 
followed  in  setting  up  and  removing  work  from  the  divided- 
table  machine  on  which  the  second  operation  is  performed. 
As  each  section  of  the  table  carries  its  work  between  the 
second  set  of  milling  cutters,  which  performs  the  finishing 
operation,  the  fixture  is  unloaded  and  picked  up  by  a  trolley 
hoist  that  carries  it  around  to  the  starting  point  on  the  mill- 
ing machine  bed.  The 
two  machines  on 
which  the  first  and 
second  operations  are 
performed,  are  set  up 
with  the  beds  end  to 
end  and  with  the 
tables  running  in  the 
same  direction.  As 
the  fixtures  on  the 
first  machine  are  un- 
loaded, the  milled 
castings  are  picked  up 
with  a  trolley  hoist 
and  carried  off  to  a 
pile  which  is  built  up 
near  the  starting  end 
of  the  machine  on 
which  the  second  op- 
eration is  performed. 
Then  as  each  table  is 
brought  back  to  the 
starting  point  and 
lowered  onto  the  bed, 
a  cylinder  block  cast- 


Fig-,  n. 


machine  on  which  the  second  operation  is  performed. 

The  machine  on  which  the  second  operation  is  performed 
is  equipped  with  four  work-holding  fixtures  and  two  sets  of 
three  milling  beads,  one  head  of  each  set  being  mounted  on 
the  cross-tail  and  one  on  each  of  the  housings.  Cutters  cur- 
ried by  these  heads  provide  for  rough-milling  the  faces  to 
which  the  cylinder  head,  the  crankcase,  and  the  intake  mani- 
fold are  bolted.  There  is  a  similar  set  of  cutters  mounted 
on  a  second  housing  to  provide  for  the  performance  of  finish- 
milling  operations  on  the  same  faces  of  the  work.  In  order 
to  explain  the  design  of  the  work-holding  fixtures  on  this 
machine,  attention  is  directed  to  Fig.  10,  where  it  will  be 
seen  that  there  are  three  finished  faces  A  which  support  the 
work  from  the  surface  of  the  exhaust  manifold  seat  and 
valve  chamber  seat,  which  were  milled  during  the  first  op- 
eration. This  provides  for  holding  the  cylinder  block  in  a 
horizontal  position;  but  as  the  top  and  bottom  surfaces  of 
the  block  are  to  be  milled,  it  is  important  to  have  the  cast- 
ing located  in  such  a  way  that  these  surfaces  will  be  ac- 
curately aligned  with  other  faces  of  the  work.  This  location 
is  accomplished  by  means  of  two  blocks  B  which  engage 
fixed  points  cast  in  the  valve  chamber  of  each  cylinder  block 
for  that  purpose.  The  casting  is  held  back  against  these 
blocks  B  by  means  of  hooks   C  which   engage  the  casting. 

and  it  is  drawn  to  the 
desired  location  by 
screws  that  are  ma- 
nipulated from  the  op- 
posite side  of  the  fix- 
ture. The  casting  also 
rests  against  the  head 
of  screw  D  which  pro- 
vides for  supporting 
the  end  thrust.  After 
being  located  in  this 
way,  the  casting  is 
clamped  down  in  the 
fixture  by  means  of 
two  straps  E.  This 
operation  is  accom- 
plished at  a  speed 
of  65  feet  per  minute 
with  a  feed  of  11 
inches  per  minute, 
and  the  rate  of  pro- 
duction obtained  ia 
150  cylinder  blocks  in 
an  eight-hour  w  o  r  k  ^ 
i  n  g  day. 


Ingersoll    Multiple-spindle   MilUng-   Machino   with   Interlocking-   Cutters    which 
produce   Sharp   Fdges  required   on  Hinkley   Cylinder   Blocks 
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Practice  of  iimkitw  Motors  Oorporatloa  In  Milling 
Oj  tinder  Blocks 

The  Hlnkley  Motors  Corporation,  of  Detroit,  Mich.,  is  en- 
ad  in  tiu«  manufacture  of  motor  truck  engines  which  are 
Furnished  with  i  cylinder  block  thai  requires  the  faces  on 
which  tin"  cylinder  head,  orankcase,  and  the  manifold  and 
valve  chamber  cover  arc  mounted  to  be  machined  In  such 
.1  way  that  the  edges  of  the  block  are  sharp.    This  feature 

Of  the  work  would  not  present  an  unusual  condition  in  ma- 
chining were  it  not  for  the  desirability  of  finishing  all  of 
these  three  faces  at  a  single  operation.  The  obvious  method 
of  procedure  in  handling  this  job  was  to  decide  upon  the  use 
of  a  multiple-spindle  type  of  milling  machine,  but  to  provide 
lor  employing  such  an  equipment  special  means  bad  to  be 
provided  to  produce  sharp  edges  at  the  intersection  of  the 
finished  faces  of  the  work  and  still  avoid  interference  of  the 
milling   cutters.     A   multiple-spindle   milling   machine   built 


ecu  that  the  wedge  haped  block  i  is  carried  on  a  croBS- 
slide  so  that,  it  may  bo  drawn  hack  by  screw  j>  to  provide 
for  pulling  the  entire  cylinder  block  backward  to  bring  the 
bosses  cast  under  the  flange  into  .(intact  with  two  fixed 
slops  which  are  best  shown  at  E  in  Fig.  11.  Jacks  F,  located 
in  the  Bide  walla  Of  the  fixture,  come  into  engagement  with 
the  ends  of  i  be  casting  to  provide  for  supporting  the  thrust 
Of  the  milling  cutters  and  also  to  locate  the  work  in  the 
required  endwise  position. 

To  provide  for  holding  the  work  down  in  the  fixture,  there 
are  four  straps  G  which  engage  each  corner  of  the  work.  It 
will  be  seen  that  two  of  these  straps  have  cylindrical  shaped 
ends  which  enter  holes  in  the  casting,  while  the  straps  at 
the  opposite  side  are  tightened  down  onto  the  top  of  the 
same  bosses  which  are  engaged  on  their  inner  sides  by  pins 
E.  It  will  be  apparent  that  the  two  straps  which  engage 
bosses  under  the  flange  of  the  cylinder  block  are  fastened 


Fig.  12. 


Complete  View  of  Machine  partially  illustrated  in  Fig.   10,  showing  the  Method  of  returning  a  Table  Section  to  the  Starting  Point  on  the 

Bed  of  the  Machine 


by  the  Ingersoll  Milling  Machine  Co.,  of  Rockford,  111.,  was 
selected  for  performing  this  operation  and  the  sharp  edges 
required  on  the  work  were  obtained  by  the  use  of  inter- 
locking milling  cutters  which  are  arranged  as  shown  in  Figs. 
11  and  13.  Such  a  method  of  tooling  up  the  machine  pro- 
vided for  finishing  the  work  to  the  desired  form;  but  care 
had  to  be  taken  to  design  the  milling  cutters  with  their 
teeth  so  spaced  in  relation  to  the  speed  of  each  cutter  that 
there  would  be  freedom  from  interference  of  the  teeth. 

In  order  to  understand  the  method  of  setting  up  cylinder 
block  castings  in  the  work-holding  fixtures  that  are  used  on 
this  machine,  attention  must  be  given  to  both  of  the  illus- 
trations in  order  to  see  the  way  in  which  the  operating  mem- 
bers of  these  fixtures  are  arranged  at  both  sides  of  the  mill- 
ing machine  table.  The  rough  castings  are  dropped  into 
place  in  the  fixture  and  held  on  three  suspension  points  A, 
two  of  which  are  fixed  plugs,  while  the  third  is  a  wedge- 
shaped  block  that  enters  the  space  between  the  outer  walls 
of  adjacent  cylinders.  In  addition,  four  spring  plungers  B 
engage  the  work,  and  these  are  locked  by  screws  C.     It  will 


with  a  C-latch  H  which  goes  under  the  clamping  nut.  The 
hole  in  the  strap  is  of  sufficient  size  to  pass  the  nut/  so  that 
it  is  merely  necessary  to  slightly  loosen  the  nut,  after  which 
the  latch  may  be  swung  back  and  the  strap  lifted  over  the 
nut.  The  other  two  straps  have  compression  springs  beneath 
them,  and  the  work  can  be  disengaged  after  these  straps 
have  been  slightly  loosened  without  requiring  them  to  be 
removed  from  the  fixture.  These  provisions  are  the  means 
of  saving  considerable  time  in  loading  and  unloading  the 
fixture.  In  performing  milling  operations  on  these  cylinder 
blocks,  five  castings  are  set  up  on  the  machine  table,  follow- 
ing the  usual  routine  employed  in  operating  such  machines. 
It  requires  thirty  minutes  to  feed  five  castings  between  the 
cutters  which  run  at  a  speed  of  75  feet  per  minute.  The 
rate  of  feed  employed  is  about  5  inches  per  minute,  and  75 
cylinder  blocks  are  produced   in  a  nine-hour  working  day. 

Milling:  Packard  Cylinder  Blocks 

In  machining  cylinder  blocks  for  motor  cars  built  by  the 
Packard  Motor  Car  Co.,  of  Detroit,  Mich.,  quite  a  different 
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method  of  procedure 
is  followed  from  that 
which  has  been  out- 
lined in  preceding  de- 
scriptions of  the  work 
done  in  several  other 
well-known  factories. 
At  the  Packard  plant, 
rough  cylinder  blocks 
are  first  delivered  to 
a  combination  milling 
and  cylinder  boring 
machine  built  by  the 
Beaman  &  Smith  Co., 
of  Providence,  R.  I. 
Two  castings  are  set 
up  on  this  machine, 
which  is  designed  in 
such  a  way  that  pro- 
vision is  made  for 
boring  four  cylinders 
in  one  of  these  cast- 
ings and  simultane- 
ously milling  the 
crankcase  face  of  the 


Fig.    13. 


Opposite   Side   of   Multiple-spindle   Milling   Machine   shown   in   Fig.    11. 
Illustration  shows  Adjusting  Screws  on  the  Fixture 


two  dowel-pin  holes 
are  drilled,  which  will 
be  utilized  in  the 
engine  assembling  de- 
partment for  lining 
n|i  bolt  holes  in  the 
cylinder  block  and 
crankcase.  Locating 
pins  A  on  the  fixture 
enter  these  dowel 
holes  when  setting  up 
the  work  on  the  mill- 
ing machine  shown  in 
Figs.  14  and  15.  The 
usual  practice  is  fol- 
lowed of  employing 
the  previously  milled 
surface  on  the  work 
to  support  it  for  the 
performance  of  sub- 
sequent milling  opera- 
tions, and  for  this 
purpose  nine  finished 
pads  B  are  provided. 
The  casting  is  held 


other  cylinder  block  casting.  After  both  of  these  operations 
have  been  performed  on  the  work,  the  castings  are  trans- 
ferred to  a  multiple-spindle  drilling  machine  built  by  the 
Baush  Machine  Tool  Co.,  of  Springfield,  Mass.,  which  pro- 
vides for  drilling  all  of  the  holes  that  are  required  in  the 
crankcase  face.  As  soon  as  this  operation  is  completed  on 
each  casting,  it  is  slid  off  the  table  of  the  drilling  machine 
onto  a  gravity  carrier  along  which  the  castings  run  to  a 
Beaman  &  Smith  multiple-spindle  milling  machine,  on  which 
the  remaining  milling  operations  are  performed  on  the  work. 
This  machine  is  equipped  with  four  milling  cutters  so  that 
the  seats  for  the  valve  chamber  cover,  the  intake  manifold, 
the  cylinder  block  cover,  and  the  exhaust  manifold  may  be 
milled  simultaneously.  There  is  nothing  particularly  un- 
usual about  the  equipment  of  this  machine,  with  the  pos- 
sible exception  of  the  fact  that  a  two-spindle  side-head  is 
mounted  on  one  of  the  housings  to  provide  for  driving  two 
cutters  used  for  milling  the  valve  cover  seat  and  the  intake 
manifold  seat  at  different  levels. 

A  marked  departure  from  the  usual  practice  has  been 
made  in  designing  the  work-holding  fixtures  used  on  this 
machine.  Such  a  departure  would  naturally  be  expected, 
however,  when  consideration  is  given  to  the  fact  that  the 
cylinder  blocks  delivered  to  this  machine  have  been  bored 
and  milled  on  the  crankcase  face,  and  that  all  of  the  holes 
have  been  drilled  in  this  face  of  the  work,  while  in  the  case 
of  other  cylinder  block  milling  fixtures  which  have  been  de- 
scribed, the  work  is  set  up  on  the  machine  in  the  condition 
in  which  the  castings  are  delivered  from  the  foundry.  While 
drilling  holes  in  the  crankcase  face  of  these  cylinder  blocks, 


down  at  one  side  by  means  of  two  bolts  C,  which  pass 
through  holes  drilled  in  the  flange  of  the  crankcase  face; 
and  at  the  opposite  side  there  are  three  straps  D  which  bear 
upon  the  upper  surface  of  the  same  flange.  All  of  these 
clamping  members  are  located  at  the  base  of  the  work,  and 
it  is  necessary  to  also  afford  means  of  steadying  the  work 
to  prevent  pressure  of  the  cutters  applied  near  the  top  of 
the  castings  from  setting  up  chatter  and  vibration.  This 
result  is  attained  by  providing  two  split  chucks  E  which  fit 
into  the  bored  cylinders  at  opposite  ends  of  the  block.  By 
tightening  the  nuts  located  at  the  top  of  chucks  E,  tapered 
blocks  inside  of  these  chucks  are  drawn  downward,  thus 
expanding  the  chucks  and  causing  them  to  obtain  a  firm 
grip  on  the  work.  With  an  equipment  of  this  kind,  the  fix- 
tures may  be  loaded  with  very  little  loss  of  time.  The  work 
is  fed  to  the  milling  cutters  at  a  rate  of  8  inches  per  minute 
and  the  cutters  are  geared  to  give  a  cutting  speed  of  60  feet 
per  minute.  Operating  under  these  conditions,  the  rate  of 
production  attained  is  from  45  to  50  cylinder  blocks  in  a 
nine-hour  working  day.  Four  cylinder  blocks  are  set  up  on 
the  machine  for  each  traverse  of  the  table. 

Milling-  Continental  Cylinder  Heads 

In  machining  the  heads  for  automobile  engines  built  by 
the  Continental  Motors  Corporation,  of  Detroit,  Mich.,  it  is 
necessary  to  mill  the  bottom  face  which  is  bolted  to  the  cyl- 
inder block  and  also  face  off  the  bosses  at  the  top  surface 
of  the  head.  For  the  performance  of  these  two  operations 
an  Ingersoll  four-spindle  milling  machine  is  used,  which  is 
equipped  with  fixtures  of  the  type  shown  in  Fig.   16.     Two 


Fig.  14.     Work-holding  Fixture  and  Cutters  used  for  machining  Packard 
Cylinder  Blocks  on  Beaman  tc  Smith  Multiple-spindle  Milling  Machine 


Fig.    15.     View   from   Opposite   Side   of   Multiple-spindle   Milling  Machine 
shown  In  Fig.   14,  showing  Further  Details  of  Cutters  and  Fixture 
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oastini  .in-  ci  up  mi  the  top  <>r  ttiis  fixture  to 
provide  tor  tacinf  off  the  bosses;  and  after  this 
h.i  been  done,  the  two  pieces  of  wors  arc  turned 
onrer  and  bolted  ii>  the  Bides  <>i'  the  same  Dxture 
ready  tor  i  second  operation  that  provldet  for 
milling  the  lower  Burface  of  the  bead  which  en- 
the  nulled  top  line  oi  the  cylinder  block, 
u  is  Important   to  provide  the  required  amount 

Of  clearance  in  the  combust  ion  chambers  Of  these 

cylinder  beads,  and  tor  this  reason  the  work  is 

located  by  means  of  two  hardened  plugs  A  wbicb 
project  up  into  the  combustion  chambers.  These 
two  plugs  are  supported  at  their  lower  ends  by 
a  rocker  arm.  BO  that  they  can  adjust  themselves 
tor  slight  variations  in  the  castings.  Two  other 
supporting  pads  B  rest  against  the  under  side 
of  the  flange  on  the  work.  The  castings  are  held 
in  the  fixture  between  two  knurled  stops  C  and 
two  knurled  straps  D,  the  latter  also  being  used 
to  hold  the  castings  on  the  side  of  the  fixture 
for  the  performance  of  the  second  operation.  In 
setting  up  two  castings  on  the  top  of  this  fixture 
for  the  first  milling  operation,  it  is  highly  im- 
portant to  have  the  work  held  down  tight  against 
the  locating  points  of  the  fixture,  and  assurance 
that  this  result  is  attained  is  secured  by  the  use 
of  yokes  E  that  have  a  hook  at  each  end  which 
grip  pins  provided  in  the  fixture  for  that  pur- 
pose. Then  capstan  screw  F  is  tightened  down 
onto  the  work  to  force  it  firmly  against  the  locating  points 
of  the  fixture.  When  the  casting  has  been  located  in  this 
way,  sjtraps  D  are  tightened,  and  after  the  work  has  been 
set  up  in  this  manner,  yokes  E  may  be  removed  with  perfect 
assurance  that  the  work  will  not  spring  out  of  place. 

After  the  first  operation  has  been  performed  on  castings 
mounted  in  the  two  stations  at  the  top  of  the  fixture,  they 
are  set  up  at  the  sides  of  the  fixture,  location  being  accom- 
plished from  the  milled  faces  of  the  bosses  on  the  castings, 
which  come  into  engagement  with  five  fixed  stops  G.  As 
previously  mentioned,  straps  D  also  secure  the  work  at  the 
side  of  the  fixture,  these  straps  forcing  the  casting  down 
against  knurled  stops  H.  It  will,  of  course,  be  quite  obvious 
that  each  fixture  as  it  passes  under  the  milling  cutters  is 
loaded  with  four  cylinder  head  castings,  two  of  which  have 


Fig:.    16. 


Fig-.   1", 


Beaman  &  Smith  Multiple-spindle  Milling  Machine  equipped  with  an 
Indexing  Tahle  for  miUing  Hudson  Cylinder  Heads 


Arrangement  of  Cutters  and  Design  of  Work-holding  Fixture  used  on  IngersoU 
Multiple-spindle  Machine  for  milling  Continental   Cylinder  Heads 

the  first  operation  performed  on  them  while  the  second  op- 
eration is  being  performed  on  the  other  two  castings.  Con- 
sequently, two  cylinder  heads  are  finished  as  each  fixture 
passes  under  the  cutter.  Before  leaving  the  description  of 
this  fixture  design,  attention  is  called  to  the  fact  that  there 
are  two  setting  points  I  and  J  that  are  used  with  a  "feeling 
gage"  1/16  inch  in  thickness  for  locating  the  cutters  at  the 
time  the  machine  is  being  set  up.  This  operation  is  per- 
formed at  a  cutting  speed  of  102.6  feet  per  minute,  with  a 
feed  of  4  inches  per  minute.  The  rate  of  production  ob- 
tained for  the  performance  of  both  operations  on  the  cyl- 
inder heads  is  12  per  hour.  Two  men  are  employed  to  load 
and  unload  the  fixtures. 

Milling'  Hudson  "Super-Six"  and  "Essex"  Cylinder  Heads 

For  the  performance  of  milling  operations, 
on  the  water-jacketed  head  of  the  Hudson 
"Super-Six"  motor,  it  is  necessary  to  take  one 
facing  cut  over  the  top  of  the  head,  and  a 
roughing  and  finishing  cut  over  the  surface 
which  comes  into  engagement  with  the  milled 
top  of  the  cylinder  block.  For  the  perform- 
ance of  these  operations,  use  is  made  of  a 
special  three-spindle  Beaman  &  Smith  milling 
machine  which  is  equipped  with  an  indexing 
table  fitted  with  six  work-holding  fixtures. 
This  equipment,  which  is  shown  in >  Fig.  17, 
has  the  advantage  of  allowing  milling  opera- 
tions to  be  performed  on  three  castings  car- 
ried in  the  fixtures  at  one  end  of  the  table 
while  the  operator  is  engaged  in  removing 
milled  cylinder  heads  and  substituting  other 
castings  in  the  fixtures  at  the  opposite  end  of 
the  table.  Then  it  is  merely  necessary  to 
withdraw  the  locking  pin  and  rotate  the  table 
through  180  degrees  in  order  to  bring  the 
next  castings  into  the  operating  position. 
With  an  equipment  of  this  kind,  there  is  very 
little  idle  time  of  either  the  machine  or  its- 
operator. 

With  this  preliminary  statement  as  a  basis 
of  discussion,  a  detailed  description  can  be- 
given  of  the  way  in  which  the  machine  is  op- 
erated and  the  method  of  setting  up  castings* 
in  the  fixtures.    It  will  be  apparent  that  lever 
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E  provides  for  withdrawing  the  locking  bolt  when  it  is  re- 
quired to  index  the  table  to  bring  the  next  set  of  castings 
into  the  operating  position.  The  first  operation  performed 
on  the  work  consists  of  milling  the  top  face  of  one  cylinder 
head,  and  there  are  two  castings  set  up  on  the  table  for  this 
operation,  one  of  which  is  shown  under  the  left-hand  spindle 
of  the  machine,  while  the  other  casting  will  be  set  up  diagon- 
ally opposite,  that  is,  at  the  right-hand  end  of  the  front  row 
of  fixtures.  After  this  operation  has  been  performed  on  the 
top  of  the  casting,  it  is  removed  from  the  first  fixture,  turned 
over  and  set  up  in  the  middle  fixture  of  the  same  row,  so 
that  at  the  next  traverse  under  the  cutters  it  is  ready  to 
have  the  roughing  cut  taken  on  its  under  surface  that  comes 
into  contact  with  the  top  of  the  cylinder  block.  Then  when 
the  table  is  again  indexed  to  provide  for  resetting  the  work, 
this  casting  is  moved  over  to  the  position  shown  at  the  ex- 
treme left  in  the  front  row  of  fixtures,  and  thus  is  in  place 
for  taking  the  finishing  cut.  The  cutters  which  perform  the 
roughing  and  finishing  operations  on  the  under  side  of  the 
cylinder  heads,  are  set  at  levels  which  differ  by  approxi- 
mately 0.020  inch,  so  that  suitable  provision  is  made  for  tak- 
ing a  finishing  cut  of  average  depth.  It  will  be  understood 
that  all  three  fixtures  are  loaded  before  the  table  is  traversed 
under  the  cutters,  so  that  the  milling  of  one 
head  is  completed  for  each  traverse  movement 
of  the  table. 

The  design  of  the  fixtures  used  for  milling 
opposite  sides  of  these  castings  is  essentially 
the  same.  The  casting  is  dropped  into  place 
in  the  fixture,  where  it  is  supported  by  three 
pads  A,  and  a  pin  B  provides  for  carrying 
the  end  thrust.  Sidewise  location  of  the  cast- 
ing is  accomplished  by  means  of  three  screws 
C,  two  fixed  screws  being  provided  at  one  side 
of  the  fixture  and  an  adjustable  screw  at  the 
opposite  side.  For  holding  the  work  down  in 
the  fixture,  use  is  made  of  straps  D  which 
are  provided  with  round-pointed  ends  to  enter 
the  core-support  holes  in  the  castings.  It  will 
be  apparent  that  at  one  end  of  the  fixture 
there  are  two  straps  D,  while  at  the  opposite 
end  there  is  a  strap  provided  with  two  points 
to  enter  the  core-support  holes  in  the  work. 
At  one  end  of  the  fixture  there  are  compres- 
sion springs  beneath  these  straps,  while  at 
the  opposite  end  the  strap  is  slotted  so  that 
the  round  points  may  be  withdrawn  from  the  core-support 
holes  in  the  work  after  slightly  loosening  the  bolts.  The 
milling  cutters  used  for  the  performance  of  this  operation 
run  at  52  feet  per  minute,  and  a  rate  of  feed  of  9  inches  per 
minute  is  employed.  On  the  "Essex"  head,  the  surface  milled 
is  19  by  8%  inches  in  size,  and  on  the  "Super-Six"  the  sur- 
face to  be  milled  measures  1%  by  29  inches.  The  rate  of 
production  obtained  is  85  cylinder  heads  in  an  eight-hour 
working  day. 

*     *     * 

DOUBLE  AND  COMPOUND  ANGLES 

BY  THOMAS  A.  REILLY 

Referring  to  the  article  appearing  in  the  March  number 
of  Machinery,  which  comments  on  an  article  on  "Double 
and  Compound  Angles"  in  the  November  number,  the  writer 
wishes  to  refute  a  statement  made  in  the  second  article. 
This  statement  reads:  "The  previous  article  described  the 
method  of  laying  out  compound  angles  on  an  elevation  draw- 
ing, and  is  not  applicable  to  lay-out  work  in  the  shop,  as 
its  use  is  limited  to  problems  encountered  in  construction 
drawing." 

Some  years  ago  the  writer  was  engaged  in  bench  work. 
Owing  to  the  amount  of  work  requiring  the  measurement 
of  double  and  compound  angles  which  was  encountered,  it 
was  found,  by  standardizing  the  method  of  doing  this  work 
as  previously  explained,  that  matters  were  greatly  simplified 
because  it  enabled  one  to  get  down  to  the  solution  of  the 
problem  immediately.     It  is  not  claimed  that  the  method  is 


original  or  new,  but  it  has  been  passed  on  so  many  times 
that  it  was  thought  worth  while  to  have  it  become  more 
generally  known.  Stress  is  laid  upon  the  fact  that  it  is 
applicable  to  any  problem  of  this  nature  and  enables  one  to 
work  out  clearly  the  necessary  figures,  with  a  minimum 
chance  of  error. 

*     *     * 

BENT  NUT  TAPPER 

BY  HOWARD  M.   BOOART 

For  tapping  large  quantities  of  nuts,  the  familiar  bent- 
tap  method  may  be  used  to  good  advantage.  The  arrange- 
ment that  is  shown  in  the  accompanying  illustration  was 
devised  for  use  in  tapping  about  a  million  nuts,  which  were 
required  to  have  a  full  sharp  thread.  The  chuck  was  at- 
tached to  the  headstock  of  a  speed  lathe.  It  consists  of  the 
two  members  A  and  B,  fastened  together  as  shown,  in  each 
of  which  there  is  an  annular,  semicircular  groove,  forming  a 
hole  for  holding  the  bent  tap  C.  The  headstock  is  mounted 
on  a  channel  iron  D,  which  also  serves  as  a  track  on  which 
the  rollers  of  the  carriage  E  may  travel.  The  vise  F  is 
mounted  on  the  carriage,  and  is  actuated  by  a  handle  H 
and  a  toggle-joint  lever  G  which  fulcrums  on  stud  J.     The 
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Device  for  holding  and  tapping  Nuts  by  the  Use  of  the  Bent-tap  Method 


nuts  are  thus  clamped  in  the  vise  when  the  carriage  is 
moved  forward  by  means  of  the  handle,  and  brought  into 
contact  with  the  end  of  the  tap.  Cutting  fluid  is  supplied 
through  the  tube  K,  so  that  the  tap  and  vise  are  effectually 
cleared  of  all  chips,  which  greatly  expedites  the  work. 

In  operation,  the  shank  of  the  bent  tap  is  loaded  with 
tapped  nuts,  like  a  magazine,  and  these  support  the  tap 
when  it  is  at  work.  After  a  nut  is  placed  in  the  vise  and 
the  carriage  is  moved  forward,  the  continued  pressure  of 
the  hand  on  the  handle  forces  the  nut  over  the  tap  and  onto 
the  shank,  and  simultaneously  ejects  one  nut  from  the  bent 
end  of  the  tap.  Reversing  the  pressure  of  the  handle  returns 
the  carriage  and  opens  the  vise  for  reloading.  On  work 
where  the  quantity  of  production  will  warrant  its  use,  the 
bent-tap  method  of  tapping  will  save  much  time. 


The  average  output  per  man  per  year  in  the  coal  fields  of 
France  before  the  war  was  about  two  hundred  and  fifty  tons, 
while  in  the  United  States  it  is  nearly  a  thousand.  France 
had  a  normal  coal  production  of  about  forty  million  tons 
and  a  consumption  of  about  sixty  million  tons  a  year,  the 
balance  being  adjusted  by  coal  supplied  from  England  and 
Germany.  Seventy  per  cent  of  the  coal  produced  in  France 
was  obtained  from  the  northern  part,  which  is  part  of  the 
area  captured  by  the  Germans,  and  the  mines  in  part  of 
this  area  have  been  destroyed.  Outside  of  man  power,  coal 
will  be  the  greatest  need  of  France  for  the  next  few  years. 
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ELEMENTS  OF  COSTS  IN  DESIGNING 
SPECIAL  MACHINERY  ' 

BT    r     I     JOllNHOK 

The  two  principal  factors  thai  contribute  to  the  initial 
costs  of  a  machine  are  ad  pattern  work.    The  time 

consumed  for  these  processes  In  creating  a  new  machine 
often  exceeds  the  time  consumed  In  the  much  me  shop  for 
the  actual  construction  work.  The  machining  of  parts  which 
are  special  tn  character  must  be  done  on  time  work  and 

without    the  aid   Oi   many   special   tools,  jigs,  and  fixtures. 

Costs  [or  designing  work  and  drawings  cannot  always  be 
estimated  with  a  great  degree  of  accuracy.  Much  depends 
upon  how  the  problem  is  handled,  in  addition  to  the  amount 
of  special  knowledge  that  the  designer  from  his  experience 
is  able  to  apply  to  the  work  at  hand,  and  the  nature  of  the 
design  either  complicates  or  simplifies  the  problem. 

Adapting  Standard  Designs  to  Special  Machines 

In  certain  cases  the  various  elements  or  principles  of  con- 
struction for  a  machine  are  common.  Their  practical  value 
for  the  respective  functions  for  which  they  are  intended  is 
known;  therefore  the  designing  work  consists  largely  of 
adapting  them  to  form  a  new  combination.  Machine  tool 
builders,  as  a  rule,  have  confined  themselves  to  producing 
machines  which  adhere  to  a  type  and  for  which  there  is  a 
universal  demand.  Such  machines  may  be  built  in  quan- 
tities by  time-saving  and  cost-reducing  methods.  The  general 
demand  that  has  been  created  during  the  past  few  years 
for  machines  of  great  productive  capacity  has  resulted  in 
developing  new  standard  types.  The  general  development 
of  machine  tools  has  tended  toward  quantity  production  at 
the  lowest  manufacturing  costs  by  means  of  machines  which 
may  be  operated  by  unskilled  labor.  It  has  been  difficult 
to  secure  sufficient  skilled  workmen  to  maintain  the  degree 
of  accuracy  generally  required  in  producing  the  various 
parts  that  make  up  many  products;  consequently  machines 
must  be  devised  that  will  give  the  results  and  production 
demanded. 

A  standard  design  is  a  perfected  arrangement  resulting 
from  experience,  and  its  use  will  conserve  time,  expense  and 
effort,  and  will  eliminate  the  element  of  uncertainty  as  to 
its  practical  value.  For  special  machinery,  generally  in- 
tended for  a  single  purpose  or  operation,  the  work  may  in- 
volve new  problems  that  will  result  in  mechanisms  or  pro- 
cesses which  are  in  the  nature  of  inventions  and  for  which 
considerable  time  may  be  required  to  develop  practical  de- 
signs. "Work  that  is  special  in  nature  is  expensive  and  time- 
consuming.  In  original  machine  designs,  the  adapting  of 
standard  parts  cannot  always  be  extensively  accomplished, 
especially  in  the  early  stages  of  the  design. 

Factors  Affecting'  the  Initial  Cost 

A  perfected  arrangement  at  the  outset  is  practically  im- 
possible, for  designs  must  be  developed  and  eliminated  until 
a  suitable  arrangement  is  finally  decided  upon.  This  proce- 
dure is  particularly  true  Nin  the  development  of  small,  com- 
plicated mechanisms.  The  first  machine  is  generally  a  more 
or  less  experimental  one,  and  possibilities  for  reducing  its 
manufacturing  costs  cannot  be  determined  until  its  operat- 
ing principles  have  been  practically  demonstrated.  The  cost 
of  patterns  and  of  machining  the  parts  can  best  be  estimated 
from  developed  designs  and  detail  drawings,  and  the  de- 
signer's practical  knowledge  will  greatly  influence  the  ul- 
timate costs. 

It  is  evident  that  conditions  and  circumstances  must  gov- 
ern what  the  possibilities  are  for  reducing  costs  by  introduc- 
ing standard  parts  into  the  design  of  the  first  machine.  If 
in  developing  the  design,  the  use  of  such  parts  or  units  does 
not  work  out  in  satisfactory  proportion  to  other  details, 
or  if  it  becomes  necessary  to  consume  much  time  in  assim- 
ilating them  into  the  general  construction,  then  the  object 
of  economy  is  defeated. 


An  Item  of  expense  that  is  often  attached  to  work  of  this 
kind,  is  added  when  the  problem  of  design  is  handled  in- 
dividually by  more  than  one  designer.  Kach  man,  in  turn, 
as  lie  takes  up  Hie  work,  cannot,  begin  where  the  preceding 
designer  left  off,  but  must  study  all  the  data  and  details 
connected  with  the  problem  in  order  to  proceed  intelligently, 
and  it  is  nearly  always  true  that  changes  in  various  points 
will  result.     This  causes  additional  delay  and  expense. 

Cost  Reduction  by  Utilizing  Standard  Parts  in  the  Design 

Sometimes  the  work  of  designing  a  machine  will,  to  some 
extent,  consist  of  adapting  perfected  mechanisms  or  of  devel- 
oping new  arrangements  which  are  to  be  adapted  to  a  stand- 
ard type.  In  cases  of  this  kind,  it  is  often  possible  to  utilize 
standard  designs,  patterns,  and  stock  parts  in  producing  a 
new  machine.  This  is  particularly  true  if  the  concern  has 
previously  designed  and  constructed  machines  to  a  great 
extent  for  its  own  use.  When  the  various  elements  are  not 
entirely  unknown,  the  work  of  estimating  time  and  costs 
may  be  accomplished  by  comparison  with  previous  records 
and  results.  Machines  so  designed  are  to  a  great  extent 
evolutions  resulting  from  experience  in  producing  various 
parts  that  make  up  a  product,  and  consequently  have  a  low 
percentage  of  failures. 

A  study  of  the  operating  principles  of  successful  machines 
and  mechanical  devices  that  may  be  incorporated  into  the 
design  in  question  is  quite  necessary.  Costs  in  certain  cases 
may  be  materially  reduced  by  purchasing  standard  parts, 
such  as  clutches,  gears,  racks,  pulleys,  handwheels,  bushings, 
etc.  By  developing  preliminary  designs  drawn  to  a  small 
scale  previous  to  laying  out  the  machine,  a  designer  who 
possesses  knowledge  of  the  general  requirements  and  funda- 
mental principles  of  machines  which  are  similar  to  the  type 
that  he  is  to  develop,  can  determine  what  the  possibilities 
are  for  assimilating  them  into  the  general  construction. 

The  designer  who  handles  a  specific  problem  may  be  a 
specialist  along  certain  lines,  because  of  long  training  in 
this  particular  class  of  work,  and  is  thoroughly  acquainted 
with  many  of  the  details  involved,  such  as  the  manufacturing 
requirements,  machining  facilities,  special  tools  which  may 
be  utilized,  etc.  Consequently,  the  factors  involved  are  such 
that  the  work  is  carried  out  on  an  economic  basis.  Similar 
standardized  conditions  will  apply  to  the  manufacturer  who 
specializes  in  a  certain  line  of  machine  tools,  for  he  can 
economize  in  expense  and  time  necessary  to  construct  a  spe- 
cial machine  if  the  type  required  is  like  his  regular  product. 

Cost  of  Specially  Designed  Machines  Used  for  Ordinary 
Machine  Operations 

The  first  costs  for  a  special  machine  will  in  many  cases 
determine  whether  or  not  it  will  return  a  percentage  of 
profit  great  enough  to  warrant  its  construction  for  some 
particular  purpose.  Under  other  circumstances  first  costs 
may  be  of  secondary  importance.  A  new  type  of  machine 
may  be  of  great  benefit  because  of  the  possibilities  it  offers 
for  utilizing  unskilled  labor.  The  demand  for  a  product 
will,  in  some  instances,  warrant  the  expenditure  of  consider- 
able capital  in  the  prospect  of  shortening  the  work  and  ulti- 
mately effecting  a  saving.  In  every  case,  however,  the  time 
consumed  in  designing  and  constructing  a  machine  will  be 
an  important  factor,  which  will  control  its  costs  to  a  great 
extent,  as  well  as  the  benefits  derived  from  its  use. 

Special  machines  for  common  shop  operations  such  as 
drilling,  milling,  grinding,  tapping,  turning,  etc.,  as  a  gen- 
eral rule  will  not  involve  new  construction  principles.  In 
carrying  out  the  design  of  such  machines  under  conditions 
where  standard  designs  do  not  exist,  the  designer  is  com- 
pelled by  necessity  to  develop  the  general  arrangement 
throughout.  Ideas  are  drawn  from  personal  experience, 
precedent,  and  by  collaboration  with  others  who  are  inter- 
ested in  the  project. 

It  is  evident  from  what  has  been  stated  that  the  design  of 
standard  type  machines  embodying  special  features  is  by 
far  the  most  econemical  from  the  viewpoint  of  initial  costs. 
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A  Detailed  Review  of  the  Methods  Used  by  the  R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati,  Ohio, 

in  Making  Time  Studies  and  Setting  Bonus  Rates,  together  with  a  Description  of  the 

Method  by  which  the  Individual  Efficiency  of  Each  Man  is  Recorded 


THE  object  of  the  system  employed  by  the  R.  K.  LeBlond 
Machine  Tool  Co.  for  studying  the  time  required  for 
performing  different  operations  is  to  arrive  at  an  equi- 
table basis  for  the  compensation  of  labor  and  to  make  it 
possible  to  pay  each  man  in  proportion  to  his  individual 
effort  and   ability. 

Briefly  described,  the  system  consists  of  determining,  by 
means  of  actual  experiments  or  performance  of  the  work 
in  the  shop,  an  accurate  estimate  of  the  time  in  which  it 
can  be  done.  After  this  has  been  done,  a  "standard  time" 
is  set  which,  in  reality,  is  the  maximum  time  allowed  for 
doing  the  work.  If  a  man  performs  the  operation  in  less 
than  the  standard  time,  he  will  be  paid  a  "premium  rate" 
for  each  hour  or  fraction  of  an  hour  saved.  A  "bonus 
time"  is  also  established  which  is  a  certain  amount  less 
than  the  standard  time.  If  a  man  performs  an  operation 
in  less  than  the  bonus  time  his  performance  is  considered 
exceptionally  good  and  he  is  paid  a  "bonus  rate"  for  each 
hour  or  fraction  of  an  hour  saved;  this  bonus  rate  is  larger 
than  the  premium  rate.  Furthermore,  a  record  is  kept  in 
the  form  of  a  chart  indicating  each  man's  premium  and 
bonus  earnings,  this  chart  being  a  record  of  his  individual 
efficiency  and  value  in  the  plant.  The  methods  whereby 
the  results  outlined  above  are  obtained  and  the  details  of 
the  system  as  worked  out  in  the  LeBlond  plant  will  be 
dealt  with  in  this  article. 

Time-study  Methods 

When  a  new  job  is  to  be  put  through  the  shop,  the  rout- 
ing department  first  issues  a  routing  card,  giving  the  va- 
rious operations  to  be  performed 

on  the  piece,  and  this  card  is  ^ "■ 
sent  to  the  time-study  depart- 
ment. The  time-study  man  first 
goes  over  the  routing  card  to 
determine  if  the  order  of  opera- 
tions or  the  methods  specified 
for  performing  them  could  be 
improved.  In  case  he  believes 
that  improvements  are  possible, 
he  makes  suggestions  to  the 
routing  department,  and  after 
these  suggestions  have  been 
either  adopted  or  rejected  in  a 
conference  between  the  time- 
study  man  and  the  routing  man, 
the  actual  time  study  begins. 

Fig.    1    shows    an    example    of 


the  sheet  used  for  recording  time  studies.  In  this  case  a 
time-study  is  made  of  the  boring  and  recessing  operations 
on  a  blank  for  a  composite  gear.  The  sheet  contains  a  draw- 
ing of  the  piece  to  be  made,  together  with  the  dimensions. 
It  gives  the  name  of  the  piece,  the  identifying  piece  number 
or  symbol,  the  lot  number  to  which  the  piece  belongs,  the 
material  from  which  it  is  made,  and  the  operations  to  be 
performed,  of  which  the  time  study  is  a  record.  It  further 
gives  the  initials  of  the  time-study  man,  the  name  of  the 
workman  who  performed  the  operations  at  the  machine  dur- 
ing the  test,  the  department  number  in  which  the  time  study 
was  made,  the  machine  number  on  which  it  was  performed, 
and  the  date.  In  other  words,  it  gives  a  complete  record  of 
all  the  data  that  may  ever  be  required  to  determine  how  and 
when  the  time-study  test  was  performed.  Whenever  pos- 
sible, the  time  study  is  made  on  the  same  machine,  or  at 
least  on  the  same  kind  of  machine,  as  will  be  later  used  for 
regularly  performing  the  same  operation. 

The  workman  selected  for  performing  the  work  for  the 
time  study  should  be  an  average  man,  neither  too  fast  nor 
too  slow.  If  it  appears  that  he  is  working  too  fast  for  con- 
tinuous performance  during  the  time-study  test,  a  note  is 
made  of  this  fact  in  the  space  provided  for  special  notes  at 
the  bottom  of  the  sheet.  The  value  of  the  time-study  record 
depends  largely  upon  the  harmonious  cooperation  between 
the  time-study  man  and  the  workman.  The  former  must 
take  care  not  to  antagonize  the  man  who  performs  the  work. 
Should  there  be  any  differences  of  opinion  between  the  time- 
study  man  and  the  man  working  at  the  machine,  the  former 
should  appeal  to  the  foreman  rather  than  attempt  to  assert 

any   authority   of  his   own. 


The  methods  of  time  study  for  the  setting  of  bonus 
rates  based  upon  a  scientific  study  of  the  operations 
to  be  performed  have  not  been  applied  to  any  con- 
siderable extent  in  machine  tool  plants  until  quite 
recently.  At  the  present  time,  however,  a  great 
number  of  manufacturers  of  machine  tools  have  ev- 
idenced an  interest  in  this  subject,  it  being  recog- 
nized that  the  efficiency  of  the  plant  can  be  greatly 
increased  by  common-sense  methods  of  time  study 
and  rate  setting.  It  is  possible  to  develop  a  system 
for  this  work  that  does  not  include  all  the  red  tape 
that  is  generally  thought  to  accompany  scientific 
management.  An  example  of  such  a  system  is  found 
at  the  plant  of  the   R.   K.  LeBlond   Machine  Tool   Co. 


Speeds  and  Feeds  for  Time  Study 

In  performing  the  time  study, 
it  is  of  importance  that  the  ma- 
chines be  run  at  the  proper 
speeds  and  feeds.  Some  classes 
of  machines  are  provided  with 
plates  fixed  to  them  that  show 
in  tabulated  form  the  speeds 
that  are  obtainable  from  the 
various  steps  on  the  cone  or 
from  various  gear  combinations 
in  the  speed-box.  Many  ma- 
chines, however,  are  not  pro- 
vided with  such  tables,  in  which 
case  the  time-study  man  should 
provide  cards  for  his  department 


1052 


MACHINERY 


July,  1919 


Symbol  DM-l>053-S  N.m,         „/„A.     ?£ 


Material  ^o^  &V.  <?.,?■  £■    Tajff^  ^SPlk   ~HF< 


Operation     (S p^u    j.    Q^c^i-0^ Machine  No.  /£i/.  Dep't.    Z        Workman     (3 .  cf^U^-i33 


for  every  inaeli  ine  th.it  Lackfl  BUCh  a  table,  ami. on  tliese  eanls 
should  lie  tabulated  the  speeds  obtainable  from  the  various 
steps  on  the  cone  or  from  the  various  settings  of  the  speed- 
box  levers.  The  time  study  man  should  ask  the  operator  to 
make  all  the  ohangei  of  speeds  and  feeds  and  should  not  do 
this  himself.  In  determining  the  highest  cutting  speeds 
and  feeds  allowable,  it  Is  belter  to  work  from  slow  speeds 
upward  until  the  maximum  speed  has  heen  reached,  than  to 
work  from  too  high  speeds  downward.  By  following  this 
method  there  is  less  likelihood  of  arousing  antagonism  on 
the  pari  of  the  operator,  who  naturally  would  be  opposed  to 
the  adoption  of  high  speeds  and  feeds  which  would  prove 
impracticable.  Furthermore,  better  results  can  be  obtained 
by  using  tools  and  cutters  at  a  safe  cutting  speed  than  by 
overcrowding  them,  because,  when  grinding  tools  too  often, 
more  time  is  lost  in 
regrinding  and  re- 
setting than  is  saved 
by  the  higher  cut- 
ting speeds. 

In  determining  the 
actual  time  required 
for  the  various  mo- 
tions or  unit  opera- 
tions, a  standard 
stop-watch  is  used. 
When  the  men  know 
that  the  object  of 
the  time  study  is 
merely  to  place  them 
all  on  an  equitable 
basis,  so  that  each 
will  receive  a  just 
wage,  and  when  they 
further  realize  that 
the  method  is  not 
used  to  decrease 
their  wages  or  un- 
duly speed  up  their 
work,  no  objection 
will  be  raised  on  the 
part  of  the  men.  It 
is  important,  how- 
ever, not  to  begin 
time  studies  in  a 
plant  without  mak- 
ing the  men  thor- 
oughly familiar  with 
the  object  and  meth- 
ods of  time  study 
and  rate  setting,  and 
it  is  also  of  impor- 
tance that  the  oper- 
ators be  favored  in 
every    case    where 
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Fig.  1.     Sheet  used  for  recording:  Time  Studies 


there  is  any  doubt  as  to  ,the  time  or  rate,  so  that  there  never 
can  be  any  charge  of  unfairness.  The  opposition  of  labor 
to  time-study  methods  is  due  largely  to  the  unwise  and  tact- 
less means  by  which  the  method  has  been  introduced  in 
many  plants,  and  also  to  the  fact  that  it  has  often  been  used 
as  a  means  for  favoring  the  employer  only.  When  the  sys- 
tem is  installed  and  employed  with  a  view  to  benefiting  the 
employer  and  the  employe  alike,  and  when  this  purpose  has 
been  made  thoroughly  clear  to  the  men,  no  difficulties  are 
likely  to  be  experienced. 

A  Detailed  Time  Study 

The  time  study  in  Fig.  1  shows  the  record  of  four  consecu- 
tive tests,  the  time  in  minutes  being  recorded  in  the  columns 
provided,  as  indicated.  The  times  given  are  the  stop-watch 
readings  after  every  unit  operation  and,  as  the  four  tests 
were  made  continuous,  the  readings  continue  from  column 
to  column  so  that  the  actual  time  for  each  unit  operation  is 
obtained  by  subtracting  the  reading,  as  recorded,  from  the 


aezl  previous  reading.  After  thb  ^ests  have  been  made,  the 
average  time  in  which  each  operation  was  performed  is 
recorded  in  the  column  provided,  and  minimum  times  are 
also  recorded  where  these  differ  from  average  time.  Then 
the  bonus  time  is  set  as  indicated  in  the  column  headed 
"Bonus,"  this  time  being  as  nearly  as  possible  equal  to  the 
average  time  except  that  it  is  given  in  round  numbers.  In 
the  case  illustrated  in  Fig.  1  the  bonus  time  is  7  minutes. 
The  standard  time  is  then  determined  by  adding  40  per  cent 
to  the  bonus  time;  hence,  in  the  present  case,  the  standard 
time  will  be  9.8  minutes  per  piece.  As  indicated,  the  time- 
study  sheet  also  gives  the  speeds  and  feeds  and  the  tools 
used.  In  addition,  it  gives  the  set-up  time  required,  which 
is  one  of  the  factors  that  must  be  taken  into  consideration 
when  determining  the  premium  or  bonus  earnings. 

It  is  of  consider- 
able Interest  to  note 
that  previous  to  a 
time  study  having 
been  made  of  the 
piece  illustrated  in 
Fig.  1,  when  this 
piece  was  made  at 
day  rates,  the  time 
required  for  each 
piece  in  a  lot  of  fifty 
was  32.9  minutes. 
After  a  time  study 
had  been  made  and 
the  operations  prop- 
erly specified,  to- 
gether with  the  tool- 
ing equipment,  it  was 
found  that  the  time 
required  on  a  lot  of 
fifty  was  reduced  by 
one  operator  to  less 
than  one-fifth,  or  6.2 
minutes  each. 

Compensation     under 

Standard  and  Bonus 

Time  Systems 

Under  the  system 
of  wage  payment 
used  by  the  R.  K. 
L  e  B  1  o  n  d  Machine 
Tool  Co.,  every  ma- 
chinist is  guaranteed 
a  certain  hourly  rate, 
and  he  receives  this 
rate  whether  he  com- 
pletes a  job  in  stand- 
ard time  or  not.  If 
he  completes  a  j  o  b 
in  less  than  stand- 
ard time,  however,  he  receives  a  premium  rate,  and  if  he 
completes  it  in  less  than  bonus  time  he  receives  a  bonus  rate 
per  hour  saved.  An  example  will  best  illustrate  how  the 
system  works.  Assume  that  the  hourly  rate  of  a  man  is  45 
cents.  Assume  further  that  the  standard  time  for  100  pieces 
is  6  hours  18  minutes.  Then  the  bonus  time  for  100  pieces 
would  be  4  hours  30  minutes. 

First  assume  that  a  man  requires  7  hours  for  finishing 
this  job.  In  that  case  he  would  simply  be  paid  his  hourly 
rate  of  45  cents  an  hour,  which,  for  7  hours  would  give  him 
a  total  of  $3.15. 

Now  assume  that  the  job  is  finished  in  5  hours  3  minutes. 
In  that  case  the  man  would  be  paid  his  hourly  rate  for  5 
hours  and  3  minutes,  plus  a  premium  rate  for  the  time  saved 
above  standard  time.  The  standard  time  is  6  hours  18  min- 
utes, and  the  time  saved,  therefore,  1  hour  15  minutes.  The 
day  rate  for  5  hours  3  minutes  at  45  cents  an  hour  would 
give  him  $2.27.  To  this  would  be  added  the  premium  rate 
for  1  hour  15  minutes.     Assume  the  premium  rate  to  be  24 
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cents  an  hour.  The  premium  earned  then 
would  be  30  cents,  which  added  to  $2.27 
gives  the  man  a  total  of  $2.57  in  5  hours  3 
minutes,  or  an  hourly  rate  of  about  51  cents. 

Now  assume  that  an  exceptional  man 
would  be  able  to  finish  the  work  in  3  hours 
33  minutes.  This  is  nearly  1  hour  less  than 
the  bonus  time,  which  was  set  at  4  hours 
30  minutes.  Hence  the  man  is  entitled  to 
the  bonus  rate  for  the  time  saved.  The 
bonus  rate  is  50  per  cent  higher  than  the 
premium  rate,  so  that  with  a  premium  rate 
of  24  cents  an  hour,  the  bonus  rate  would 
be  36  cents  an  hour.  In  the  example  used 
as  an  illustration,  then,  the  man  would  re- 
ceive, in  the  first  place,  his  hourly  rate  for 
3  hours  33  minutes,  and  he  would  then  re- 
ceive the  bonus  rate  for  the  difference  be- 
tween 6  hours  18  minutes  and  3  hours  33 
minutes,  which  is  2  hours  45  minutes.  His 
total  earnings  in  this  case  would  be:  Hourly 
rate  (45  cents)  for  3  hours  33  minutes, 
equal  to  $1.60,  plus  bonus  rate  (36  cents  per 
hour)  for  2  hours  45  minutes,  equal  to  99  cents,  giving  him 
a  total  of  $2.59,  or  an  hourly  rate  for  the  3  hours  33  minutes 
that  he  required  to 
finish  the  job  of 
about  73  cents. 

The  figures  used 
in  the  foregoing  ex- 
ample are  wholly  as- 
sumed, but  have  been 
employed  to  illus- 
trate the  principle 
of  increased  earn- 
ings with  increased 
efficiency.  It  shows 
how  a  man  may  in- 
crease his  hourly  or 
daily  pay  by  more 
than  50  per  cent  by 
increased  application 
to  his  work  or  by 
inherent  natural 
ability.  It  shows 
how  the  bonus  sys- 
tem will  pay  an  ex- 
ceptional wage  for 
exceptional  work. 

One  of  the  evils  that  have  tended  to  prevent  the  universal 
acceptance  of  either  piece  rates  or  bonus  systems  of  wage 
payments  has  been  that  employers  have  too  readily  reduced 
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Form   for  recording  AU   Operations  performed  on   a  Certain  Piece,   Departments 
in  which  they   are   performed,   and  Time   allowed 
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the  piece  or  bonus  rates  when  it  was  found  that  some  one 
employe  would  earn  an  exceptionally  high  wage  under  the 

rates  set.  The  R.  K. 
LeBlond  Machine 
Tool  Co.  has  made  it 
a  rule  that  standard 
and  bonus  times  and 
rates,  when  once 
established,  will  be 
in  force  for  two 
years,  but  the  provi- 
sion is  made  that 
they  may  be  changed 
in  case  the  company 
installs  improved 
machinery  and  facil- 
ities, or  devises  im- 
proved methods  or 
tools.  The  system  of 
wage  payment  out- 
lined above  has  been 
in  force  for  about 
eight  years,  and,  as 
a  matter  of  fact,  no 
rates  have  ever  been 
changed  during  the 
two-year  period  for  which  they  were  established.  This  is  a 
highly  important  principle  because  there  doubtless  has  been 
no  one  thing  that  has  more  frequently  caused  unrest  and  dis- 
satisfaction than  the  cutting  of  piece  or 
bonus  rates  as  soon  as  the  men  were  able 
to  earn  good  wages. 

In  setting  the  bonus  time,  an  effort  is 
made  to  obtain  the  kind  of  finish  that  will 
be  required  by  the  inspection  department. 
Should  it  be  found,  after  the  bonus  time  has 
been  set  and  the  work  is  passing  through 
the  shop,  that  the  inspection  department  re- 
quires a  better  finish  than  that  allowed  for 
by  the  bonus  time  determined  by  the  time- 
study  man,  a  modification  will  be  made  in 
the  time  to  allow  a  better  finish  to  be  ob- 
tained. 

How  the  Results  of  the  Time  Study  are 
Made  Use  of  in  Wage  Payment 

As  soon  as  the  bonus  and  standard  times 
have  been  established  by  the  time-study  de- 
partment, the  accounting  department  is 
given  a  record  of  the  operation,  together 
with  the  bonus  and  standard  times,  for  the 
purpose  of  figuring  the  payroll  for  the  shop. 
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The  shop  is  ai. ii  furnished  with  an  in 
■truotlon  card  covering  the  operation 
recorded  mi  tin'  tlme-etud;  sheet.  Thie 
card,  as  shown  in  Pig.  2,  specifies  the 
type  of  machine  ana  the  tools  ami  equip 

mont    required    'or    the    work,    anil    gives 

such  information  as  is  necessary  for 
properlj  performing  the  work,  it  also 
gives  the  time  allowed  lor  sot-up  and  the 
bonus  and  standard  times.  This  card  is 
kepi  in  a  tile  in  the  department  where 
the  work  is  done,  anil  the  foreman,  the 
operator,  and  the  time-keeper  all  have 
access  to  it. 

A  form  is  provided,  as  shown  in  Fig.  3, 
for  recording  all  the  operations  to  be  per- 
formed on  a  certain  piece,  together  with 
the  departments  in  which  these  opera- 
tions are  performed  and  the  set-up,  bonus, 
and  standard  times  allowed.  This  card  is 
kept  as  a  record  by  the  accounting  de- 
partment and  furnishes  the  means  used 
by  this  department  in  determining  wages 
to  be  paid. 

Fig.  4  shows  the  premium  time  ticket 
which  is  filled  out  by  the  department  in 
which  the  work  is  performed  and  which 
is  returned  to  the  time-study  man  each 
week  (after  passing  through  the  neces- 
sary channels  in  the  accounting  department  for  payment  of 
premiums)  in  order  to  show  how  actual  performance  com- 
pares with  the  time  set.  Should  it  prove  that  on  any  one 
operation  the  workman  is  constantly  requiring  more  than 
the  standard  time,  so  that  he  cannot  earn  any  premium,  then 
there  will  be  an  investigation  of  the  conditions,  and  if  it  is 
found  that  the  time  allowed  is  too  short,  a  change  will  be 
made  in  the  standard  and  bonus  times  allowed. 

The  system  also  includes  a  statement  from  the  accounting 
department  of  premium  earnings,  as  shown  in  Fig.  5,  which 
is  given  to  the  man  each  week  in  his  pay  envelope,  and  a 
form  as  shown  by  Fig.  6,  which  is  the  inspector's  report  and 
which  is  sent  by  him  to  the  accounting  department  authoriz- 
ing premium  payments.  The  premium  time  ticket,  Fig.  4, 
is  held  by  the  accounting  department  until  the  inspector's 
ticket,  Fig.  6,  is  received,  after  which  the  premiums  are 
figured  and  paid.  The  reason  for  holding  up  the  payment 
until  receiving  the  inspector's  report  is  obvious,  because  the 
men  are  held  responsible  for  spoiled  work.  They  are  paid 
premium  earnings  on  the  total  number  of  good  parts  pro- 
duced in  the  total  time  only,  and  the  value  of  the  time  con- 
sumed in  machining  spoiled  parts  is  deducted  from  the  pre- 
mium earnings. 

Permanent  Records  of  Time-study  Department 

Fig.  7  shows  a  sheet  that  indicates  how  the  time-study 
department  records  unit  times 
for  operations  for  future  use. 
When  a  sufficient  amount  of 
unit  times  are  thus  tabulated, 
it  is  not  necessary  to  make 
a  time  study  in  the  shop  of 
every  operation,  but,  instead, 
the  bonus  times  may  be  taken 
directly  from  the  records  and 
entered  upon  the  time-study 
sheet,  Fig.  1.  This  record  is 
made  up  from  past  time 
studies  and  represents  an 
average  of  a  great  many  ac- 
tual observed  results.  In  ap- 
plying the  system  there  is,  of 
course,  an  effort  made  to 
adopt  a  standard  feed  and 
speed  for  similar  kinds  of 
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stock  tor  similar  operations,  and  by 
recording  these  speeds  and  feedB, 
together  with  the  basic  bonus  times,  as 
has  been  done  under  the  heading  "Grind- 
ing Time"  in  Fig.  7,  it  is  possible  always 
to  specify  the  speeds  and  feeds  to  be  used 
in  order  to  meet  the  bonus  time.  These 
tabulated  bonus  times  save  a  great  deal 
of  time  in  that  they  eliminate  unneces- 
sary time  studies  for  standard  move- 
ments and  operations. 

It  will  be  seen  by  referring  to  the  sec- 
tion devoted  to  grinding  time  that  by 
dividing  the  table  according  to  the  char- 
acter of  the  stock  to  be  ground  and  the 
quality  of  grinding,  as  well  as  with  re- 
gard to  the  diameter  to  be  ground,  unit 
times  can  easily  be  established.  These 
are  for  one-inch  length  of  stock,  and  to 
find  the  time  required  for  grinding  any 
length  and  any  diameter  it  is  only  neces- 
sary to  multiply  the  factor  given  for  a 
one-inch  length,  opposite  the  specified 
diameter,  by  the  total  length  of  the  piece 
to  be  ground.  Of  course,  the  setting-up 
and  handling  time  must  then  be  added. 
It  has  been  found  possible  to  carry  the 
system  of  time  study  into  the  assembling 
department,  so  that  premium  and  bonus 
rates  are  paid  for  rapidity  in  the  bench  work  and  other  op- 
erations in  assembling  as  well. 

Record  of  Individual  Efficiency 

Fig.  8  shows  a  chart  on  which  the  individual  efficiency  of 
every  man  in  the  shop  is  recorded.  The  diagram  has  three 
lines  constituting  the  record.  The  number  of  hours  gained 
over  standard  time  is  indicated  by  the  full  black  line.  This 
line  is  always  above  the  basic  line,  which  shows  the  stand- 
ard time  allowed  for  the  work.  The  dotted  line  shows  the 
number  of  hours  in  excess  of  the  standard  time.  This  line 
naturally  will  always  be  below  the  basic  standard-time  line. 
There  is  also  a  dash-and-dot  line  shown,  which  indicates  the 
value,  in  dollars,  of  defective  work.  It  is  evident  that  the 
highest  efficiency  is  indicated  when  there  is  no  defective 
work  and  no  line  for  hours  in  excess  of  standard  time,  and 
when,  in  addition,  the  full  line  indicating  number  of  hours 
gained  on  standard  time  comes  high  above  the  basic  line. 
By  comparing  all  three  factors  as  they  ordinarily  would 
appear  on  the  record,  the  value  of  a  man  to  the  company 
may  easily  be  determined. 

Special  Inducements  for  Attendance  and  Punctuality 

In  addition  to  the  premium  and  bonus  rates  paid  when- 
ever work  is  completed  in  less  than  standard  or  bonus  time, 
an  attendance  bonus  of  10  per  cent  of  the  total  earnings  of 

the  employe  is  paid  every 
three  months,  providing  the 
employe  is  neither  late  nor 
absent  for  any  reason  during 
that  period.  Should  there  be 
a  few  instances  of  lateness  or 
absence  due  to  justified 
causes,  an  attendance  bonus 
will  still  be  paid,  but  the  bo- 
nus is  a  smaller  percentage 
of  the  total  earnings.  All  em- 
ployes participate  in  this  bo- 
nus if  their  attendance  ex- 
ceeds  90  per  cent  of  the  total 
working  hours.  During 
the  past  year  there  were 
eleven  employes  who  had  a 
perfect  attendance  record  for 
the  whole  year. 


Inspector's   Report  which  is  sent  to  Accounting  Department  to 
authorize   Premium   Payments 
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DHPABTMBNT  NO.   6— hash     BONU8    mm 

Allow 

HANDLING      TIME 

GRINDING     TIME 

Qrlndlng 

o.ooh  i., 

Hard- 
ened 

0.020 

Stock 

Inch 

1 

Mlu. 

Table 

Stock 

Mil,. 

Mln. 

Inches 

K  P  M 

Pet 

Per 

1 
1 

Spring  dog 

Inches 

Iij.  li 

in.  i, 

IlMh 

0.00 

to  1  a 

457 

88 

1/  001 

0.20 

0.2S 

Put  ou  dog 

Thread   dog   nr   driver 

0.09 

9  n,  io  n   io 

:;:,2 

88 

0.001 

0.23 

0.28 

.spin  <>r  M-reu   clomping  dog 

0.12 

.•',   i  to  18   16 

829 

88 

0,001 

0.25 

0.32 

7/8  to  US  '16 

270 

83 

0.001   1/4 

0.27 

Soft  stock — short  lengths 

0.09 

Grind  round  steel 

1  to  1  1/H 

228 

83 

0.001  1/2 

0.28 

0.37 

Soft  stock — long  lengths 

0.20 

1  3/16  to  1   7    16 

186 

75 

0.001  1/2 

0.30 

0.40 

Hardened  stock 

0.15 

1  1/2  to  1   13/10 

100 

75 

0.001  1/2 

0.35 

0.45 

ITS!,,  2  1/16 

186 

67 

o  oi/i  1/2 

0.45 

0 .55 

Short  lengths 
Long  lengths 

0.06 

2  3    8  to  2  9/10 

121 

69 

o.ooi  i/a 

0.66 

0.68 

Oil  centers 

0.08 

2  5/8  to  3 

100 

59 

0.001  1/2 

0.00 

0.75 

to    15   16 

270 

75 

0.001  1/2 

0.33 

Grease  centers 

Heavy  parts 

0.30 

1   to  1  11/16 

160 

07 

0.001  1/2 

0.40 

1  .'!    1   tO  2  S    16 

121 

59 

0  01/1    1    -i 

0.50 

Short  lengths   by   hand 

0.10 

Grind  round  cast  iron 

2  3/8  to  2  15/16 

SO 

51 

0  001    1    2 

Put  in  machine 

Long  lengths  by   band 

0.16 

::  to  8  18  16 

76 

51 

0.001    1/2 

0.72 

Large  or  heavy  parts  with  hoist 

0.85 

3  7/8  to  4  11/16 

59 

40 

0  001    1    2 

0.85 

4  3/4  to  5  7/16 

50 

27 

0.001  1/2 

1.00 

Move   table  and   locate 

Small  wheel 
Large  wheel 

0.17 
0.30 

Width 

Width 

Set  stops  and  locate 

Wheel 

0.40 

of 
Wheel 

of 

Wheel 

3"  dia.  or  less — 1/16"  to  3"  long 

0.17 

1  1/4  to  1  7/16 

196 

Hand 

0.25 

0.35 

Measure  with  mlcromet 

■r     :s"   dia.   or  less — 3  1/16"  to  6"  long    1 

0.20 

Hough-spot  round  steel 

1  1/2  to  1  13/16 

160 

Hand 

0.30 

0.40 

3"  dia.   or  less— 6  1/16"  to  12"  long 

0.25 

1  7/8  to  2  3/16 

135 

Hand 

0.35 

0.48 

2  1/4  to  2  9  16 

121 

Hand 

0.40 
.1/ 

0.55 

tirliitit ry 

Fig.  7.     Record  of  Unit  Times  for  Operations  made  by  Time-study  Department  for  Future  Use 


HENRY  HINDLEY,  THE  INVENTOR  *OF 
THE  HINDLEY  WORM-GEAR 

There  have  been  many  different  statements  made  in  the 
engineering  press  with  regard  to  the  inventor  of  the  Hindley 
worm  and  gear.  In  a  paper  read  before  the  Yorkshire  Philo- 
sophical Society  in  England,  by  John  Scott,  some  interesting 
information  is  given,  based  upon  a  thorough  investigation 
into  original  sources.  Henry  Hindley  was  a  noted  clock- 
maker  in  York,  England.  He  came  to  York  about  1730,  after 
having  served  his  apprenticeship,  it  is  believed,  in  Man- 
chester.   He  died  in  1771  at  about  seventy  years  of  age. 

One  of  his  clocks  is  still  in  the  Guildhall  in  York,  and  an- 
other in  the  Lord  Mayor's  House  of  the  same  city.  Both 
clocks  are  keeping  good  time  after  188  years  of  service.  An- 
other Hindley  clock  is  installed  at  Clifton  Castle.  This  clock 
goes  for  one  year  with  one  winding.  It  shows,  besides  the 
time  of  the  day,  also  the  date  of  the  month,  and  is  so  ar- 
ranged that  it  shows  the  correct  date  irrespective  of  the 
number  of  days  in  each  month.  It  even  has  a  correction  for 
leap  years. 

Hindley's  name  has  passed  down  in  mechanical  history 
not  only  as  a  clockmaker,  but  also  as  the  inventor  of  the 
Hindley  dividing  engine,  which  was  one  of  the  first  devices 
for  accurately  dividing  a  circle  into  any  number  of   equal 


parts.     In   this   device,   he   made   use   of   the   worm-gearing 
which  has  later  been  known  by  his  name. 

About  1785,  John  Smeaton,  also  a  York  man,  wrote  a  paper 
to  the  Royal  Society  in  which  he  stated  that,  in  the  autumn 
of  1741,  he  was  first  introduced  to  Henry  Hindley,  who  had 
showed  him  his  divi&ing  engine,  "at  that  time  furnished 
with  a  dividing  plate,  with  a  great  variety  of  numbers  for 
cutting  the  teeth'Of  clock  wheels,  and  also  for  more  nice  and 
curious  purposes  furnished  with  a  wheel  about  13  inches 
in  diameter,  very  stout  and  strong,  and  cut  into  360  teeth, 
to  which  was  applied  an  endless  screw  adapted  thereto;  the 
threads  of  this  screw  were  not  formed  upon  a  cylindric  sur- 
face, but  upon  a  solid,  the  sides  of  which  were  terminated 
by  arcs  of  circles;  the  whole  length  contained  fifteen  threads, 
and  as  every  thread  on  the  side  next  the  wheel  pointed  to- 
wards the  center  thereof,  the  whole  fifteen  were  in  contact 
together,  and  had  been  so  ground  with  the  wheel  that  to  my 
great  astonishment  I  found  the  screw  would  turn  with  the 
utmost  freedom,  interlocked  with  the  teeth  of  the  wheel,  and 
would  draw  the  wheel  round  without  any  shake  or  sticking, 
or  the  least  sensation  of  inequality." 

Further  historical  information  relating  to  this  eminent 
early  mechanic  could  doubtless  be  obtained  from  the  York- 
shire Philosophical  Society,  York,  England,  or  from  John 
Scott,  56  Thorpe  St.,  Scarcroft  Road,  York,  England. 


Fig.   8.     Chart  recording  Individual  Efficiency  of   Workmen 
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Efficiency 

in  the 

Gage-Making 

Department 

By  C.  B.  Cole 


The  Operation  and  Management  of  a  Gage-making  Department  on  a  Time- 

Money-saving  Basis 


and 


IN  order  to  maintain  an  efficient  and  economical  gage- 
making  department,  the  executive  in  charge  must  be 
thoroughly  familiar  with  the  class  of  work  for  which  his 
department  is  required  to  make  gages.  He  must  not  only 
possess  executive  ability  and  experience  but  he  must  also 
understand  the  problems  encountered  by  the  workmen  in 
his  department  and  be  capable  of  rendering  such  assistance 
as  they  may  require.  The  assistance  required  may  be  in  the 
nature  of  solving  gage-making  problems,  or  in  the  selection 
of  tools  and  equipment;  but  whatever  its  character  the  exec- 
utive should  always  be  ready  to  assist  his  workmen  with 
practical  advice  and  help.  The  men  employed  on  all  im- 
portant work  in  the  gage-making  department  must  not  only 
be  careful  and  expert  workmen  but  they  should  also  be  ex- 
perienced gage-makers  who  have  learned  the  art  of  gage- 
making  by  actual  experience  in  making  gages. 

Importance  of  Complete  Equipment  in  Gage  Department 

The  equipment,  lay-out  and  location  of  the  gage-making 
department  are  all  factors  of  great  importance.  The  depart- 
ment should  have  the  best  and  most  complete  tool  equip- 
ment that  can  be  afforded.  In  some  gage-making  depart- 
ments the  number  of  machines  available  is  altogether  too 
small  in  proportion  to  the  number  of  workmen.  It  is  prefer- 
able for  a  gage  department  to  be  a  trifle  over  supplied  with 
machines  than  otherwise.  When  the  men  have  to  wait  their 
turn  for  a  machine,  time  is  lost  and  discipline  destroyed. 
As  gage-making  requires  very  close  work,  it  is  important 
that  the  gage  department  be  so  located  that  good  light  will 
be  obtained.  The  most  satisfactory  location  as  regards  light- 
ing is  that  in  which  the  majority  of  the  windows  face  in 
the  direction  of  the  north. 

Assignment  of  Work 

Since  all  men  do  not  have  the  same  ability,  it  is  necessary 
for  the  successful  executive  to  know  the  ability  of  each  in- 
dividual workman.  He  can  then  select  men  for  certain 
classes  of  gage  work,  knowing  that  these  men  will  be  able 
to  complete  the  work  successfully  in  a  reasonable  length  of 
time.  It  naturally  requires  some  time  for  an  executive  to 
determine  the  class  of  work  for  which  each  man  is  best 
adapted,  but  it  is  nevertheless  good  policy  for  him  to  endeav- 
or to  give  his  men  the  work  for  which  they  are  best  fitted. 
It  has  been*  said  that  a  man  who  hires  out  as  a  gage-maker 
and  toolmaker  should  be  able  to  do  any  class  of  gage  or 
tool  work,  but  this  attitude  does  not  usually  result  in  at- 


taining efficient  and  economical  production  of  gages.  There 
are  usually  a  few  men  in  every  tool-room  who  are  capable 
of  handling  any  class  of  work  that  may  be  assigned  to  them; 
such  men,  however,  are  the  exception. 

Practical  Designs 

The  executive  in  charge  of  the  gage  department  should  be 
consulted  by  the  gage  designer  on  designs  that  involve  dif- 
ficult gaging  problems,  so  as  to  eliminate  any  unnecessary 
work  in  making  the  gage.  A  gage  designer  is  not  always 
thoroughly  practical.  In  this  connection,  the  writer  recalls 
a  certain  gage  that  was  designed  to  have  twenty-one  gaging 
points,  and  was  to  be  made  solid,  the  over-all  dimensions 
being  3V2  inches  wide,  4  inches  long,  and  %  inch  thick.  A 
practical  gage-maker  would  have  seen  the  serious  mistake 
of  designing  a  gage  in  this  manner.  A  solid  gage  having 
such  a  large  number  of  gaging  points,  presents  a  difficult 
mechanical  problem.  One  of  the  objections  is  that  the  man 
making  the  gage  may  accidentally  spoil  it  on  one  gaging 
dimension,  which  would  mean  that  the  entire  gage  would 
have  to  be  remade.  Even  if  the  gage-maker  successfully 
completed  this  gage,  it  would  not  be  practical  for  produc- 
tion or  inspection  purposes,  for  when  any  one  of  the  gaging 
points  became  worn,  the  gage  would  then  be  useless. 

The  idea  that  the  gage  designer  had  in  mind  in  designing 
this  gage  in  one  solid  piece,  was  to  do  away  with  all  opera- 
tions that  he  believed  to  be  unnecessary  in  making  the  gage 
as  well  as  in  using  it.  It  was  the  designer's  purpose  to 
eliminate  lost  motion  resulting  from  the  necessity  of  picking 
up  more  than  one  gage,  as  well  as  to  provide  against  the 
workman's  forgetting  to  use  one  or  more  of  the  gages  and 
thereby  increasing  the  chances  of  scrapping  the  product. 
The  idea  of  reducing  the  number  of  gages  is,  however,  com- 
mendable. The  gage  finally  evolved  was  composed  of  several 
individual  units  assembled  in  a  solid  base,  so  that  if  one 
part  of  the  gage  became  spoiled,  it  could  be  easily  replaced 
with  another  section,  without  the  loss  of  the  entire  gage, 
thereby  saving  the  cost  of  a  new  gage  as  well  as  much  val- 
uable time. 

Selection  and  Development  of  the  Personnel 

The  personnel  of  the  gage  department  should  be  selected 
with  great  care.  The  executive  should  personally  interview 
each  new  applicant  and  try  to  judge  from  his  appearance 
and  conversation  the  qualifications  he  possesses.  A  man  may 
be  very  proficient  on  ordinary  tool  work,  but  he  may  not 
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be  able  to  produce  satisfactory  gages.  A  personal  interview 
with  the  applicant  would  eliminate,  in  most  cases,  the  pos- 
sibility of  hiring  an  applicant  to  do  work  for  which  he  Is 
not  qualified.  It  was  a  rather  difficult  matter  during  the 
war  to  secure  the  proper  men  for  this  class  of  work,  owing 
to  the  great  shortage  of  skilled  mechanics,  and  to  the  fact 
that  prior  to  the  war  the  number  of  gage-makers  was  lim- 
ited. To  meet  this  demand  a  considerable  number  of  men 
had  to  be  trained.  It  was  found  that  some  of  the  best  gage- 
makers  were  developed  from  comparatively  young  toolmakers 
who  had  taken  an  active  interest  in  shop  mathematics.  The 
young  toolmakers,  as  a  rule,  were  ambitious  and  produced 
very  good  results  on  this  class  of  work. 

The  great  shortage  of  skilled  men  also  made  it  necessary 
to  employ  specialists  in  the  gage  department.  These  spe- 
cialists operated  milling  machines,  lathes,  drilling  machines 
and  grinders,  for  roughing  out  gages,  etc.  Other  specialists 
were  developed  for  cutting  threads  on  thread  gages.  These 
men  were  generally  exceptionally  skilled  lathe  hands,  who 
had  the  necessary  amount  of  patience  and  a  sufficient  knowl- 
edge of  the  lathe  to  enable  them  to  cut  very  close  threads 
with  a  perfect  finish.  By  employing  these  specialists,  it  was 
possible  to  produce  gages  at  a  lower  cost  and  in  larger  quan- 
tity than  if  all  the  roughing  out  work  had  been  done  by  the 
gage-makers.  Apprentices  were  also  used  for  this  roughing 
out  work,  and  it  gave  them  an  excellent  opportunity  to 
acquire  a  trade,  and  also  to  become  acquainted  with  dif- 
ferent classes  of  accurate  work.  Apprentices  were  also  em- 
ployed for  marking  and  stamping  gages,  as  it  is  a  costly 
proposition  to  use  skilled  men  on  this  work  when  a  boy 
can  be  quickly  taught  to  do  it  satisfactorily. 

Care  and  Use  of  Equipment 

The  employment  of  a  reliable  man  on  the  power  hacksaw 
in  a  gage  department  results  in  real  economy,  owing  to  the 
saving  that  can  be  made  by  training  this  man  to  cut  off 
material  without  too  much  waste,  and  also  in  training  him 
in  the  proper  use  of  the  hacksaw  blades.  The  amount  of 
loss  through  unnecessary  breaking  of  these  blades  and  in 
not  moving  the  vise  in  the  machines  so  as  to  obtain  the  full 
use  of  the  cutting  surface  of  the  blades,  may  be  considerable. 
A  good  man  on  the  power  saws  will  also  prevent  gage-makers 
from  losing  hours  of  time  by  being  obliged  to  wait  for  a 
piece  of  stock  to  be  cut  off.  A  capable  executive  will  see 
that  the  material  is  cut  off  and  ready  to  go  with  the  blue- 
prints, whenever  he  has  a  man  ready  to  take  another  job. 

If  possible,  the  machine  tools  that  are  used  by  the  gage- 
makers  should  be  set  apart  for  their  use  only,  as  this  tends 
to  insure  accuracy.  If  required  to  work  to  very  close  limits, 
a  man  is  usually  very  careful  of  the  way  in  which  he  uses 
the  machine  by  which  he  hopes  to  obtain  this  accuracy.  On 
the  other  hand,  when  these  machine  tools  are  allowed  to  be 
used  by  toolmakers  or  by  men  from  other  departments,  their 
accuracy  is  soon  impaired.  This  is  particularly  true  of  bench 
lathes  that  are  used  for  small  grinding  jobs,  etc.,  for  too 
much  care  cannot  be  taken  to  keep  these  machines  up  to  a 
high  standard  of  efficiency,  as  they  are  almost  invaluable  in 
producing  good  gage  work. 

The  grinding  attachments  for  external  and  internal  work 
should  be  cleaned  and  thoroughly  oiled  at  frequent  intervals, 
and  all  spindles  and  fixtures  that  are  made  to  do  special 
jobs  should  be  kept  in  a  cabinet  set  aside  for  this  purpose. 
It  is  surprising  to  find  the  variety  of  uses  that  can  be  made 
of  these  special  fixtures,  with  slight  alterations,  thus  lower- 
ing the  costs  in  making  gages. 

The  practice  of  keeping  special  laps  in  a  proper  place,  so 
as  to  have  a  record  showing  the  number  and  size  of  laps, 
instead  of  throwing  them  into  the  junk  pile  and  allowing 
them  to  accumulate,  will  result  in  saving  both  time  and  ma- 
terial. If  this  care  is  taken,  it  will  be  unnecessary  for  the 
gage-maker  to  look  around  for  a  piece  of  stock  from  which 
to  make  a  lap,  or  to  requisition  material  from  the  stock- 
room, for  in  all  probability  a  lap  that  is  suitable  for  his 
needs  or  that  can  be  made  so,  will  be  found  in  the  department. 


Measuring  Equipment 

The  measuring  equipment  In  a  gage  department  should 
be  of  the  very  best  and  should  be  kept  checked  up  to  close 
standards  in  order  to  maintain  its  accuracy.  The  use  of 
Johansson  blocks  in  a  gage  department  will  lower  produc- 
tion costs  considerably  if,  instead  of  following  the  pr;t 
of  making  size  blocks  for  different  jobs,  the  Johansson  blocks 
are  kept  where  they  will  be  available  for  use  by  all  the  gage- 
makers.  The  objection  that  some  concerns  have  to  the  use 
of  Johansson  blocks  is  that  the  cost  is  very  high  and  that 
they  will  become  damaged  and  worn  in  a  short  time  if  the 
gage-makers  are  permitted  to  use  them  on  the  bench's.  How- 
ever, it  is  often  the  case  that  the  cost  of  making  ordinary 
size-blocks — for  which  there  is  generally  no  further  use  after 
the  job  is  finished — in  a  few  months  greatly  exceeds  the  cost 
of  a  set  of  Johansson  blocks. 

The  proper  marking  and  stamping  of  gages  before  harden- 
ing, saves  considerable  time  that  would  be  lost  if  the  gages 
had  to  be  marked  after  they  were  finished.  The  use  of  acid 
for  marking  finished  gages,  when  not  neatly  done,  den 
from  the  appearance  of  the  gage.  When  acid  is  used  care- 
lessly and  the  finished  portions  of  the  gage  are  not  protected 
by  a  covering  of  vaseline,  unnecessary  work  will  be  caused 
in  removing  discolorations  caused  by  the  acid  fumes,  and  in 
some  cases  it  will  result  in  a  spoiled  gage.  In  some  cases 
an  electric  etching  machine  will  be  found  the  most  satisfac- 
tory means  of  properly  marking  gages. 

Stock  and  Production  Records  for  Promoting-  Efficiency 
The  rough  stock  and  materials  used  for  making  gages  can- 
not always  be  kept  in  the  sizes  wanted.  A  great  saving  of 
time  and  labor  can  be  effected  by  having  the  gage  designers 
confine  their  over-all  dimensions  to  as  near  standard  sizes 
as  possible,  especially  on  square  bar  stock  or  on  a  standard 
size  of  flat  stock.  In  all  but  the  very  large  factories,  a  great 
amount  of  stock  cannot  be  carried  conveniently.  In  the 
medium-sized  plant,  a  method  which  could  be  used  would  be 
to  have  the  drafting  department  make  up  a  bill  of  material 
for  the  number  of  gages  which  are  wanted,  or  which  might 
be  ordered,  and  have  this  bill  of  material  checked  up  in 
regard  to  the  stock  available  in  the  factory  for  making  these 
gages.  If  this  stock  were  not  on  hand,  it  could  be  ordered 
in  advance,  so  as  to  be  ready  for  use  when  needed.  In  this 
way  the  time  and  material  saved  by  having  this  stock  as 
near  the  sizes  required  as  possible,  would  be  very  large. 

The  keeping  of  a  proper  record  of  all  gages  that  have  to 
be  made  in  the  department  is  very  important  and  tends  to 
promote  efficiency  in  actual  production.  An  index  card  file 
for  each  order  of  gages  that  would  have  to  be  made  in  the 
department  is  valuable.  These  cards  should  contain  spaces 
giving  information  regarding  the  receipt  of  the  order,  blue- 
prints, material,  date  started  and  date  completed,  and  should 
have  proper  spaces  for  use  in  following  up  the  gage  through 
the  various  processes  in  the  department.  These  cards  should 
contain  the  man's  name  or  other  means  of  identification,  and 
should  show  the  date  for  which  the  gage  is  promised.  This 
data  will  enable  the  executive  to  keep  an  accurate  record  of 
the  making  of  each  gage.  The  information  is  especially  val- 
uable in  case  it  should  be  rejected  by  the  inspection  depart- 
ment, as  it  gives  the  executive  an  idea  of  the  actual  time 
spent  in  making  the  gage.  This  record  is  also  a  great  aid 
in  determining  the  priority  of  the  gages,  and,  in  addition, 
it  thoroughly  familiarizes  the  executive  with  the  men  in  his 
department. 

As  the  reconstruction  problems  continue  to  be  settled, 
more  importance  will  be  attached  to  the  gage  department 
than  ever  before.  During  the  war,  it  became  apparent  that 
the  only  way  in  which  manufacturers  could  secure  inter- 
changeability  and  lower  the  final  assembly  costs,  was  by 
having  proper  gages  and  using  them  correctly.  In  this  re- 
spect it  will  be  necessary  for  the  progressive  manufacturer 
either  to  establish  his  own  gage  department  or  to  have  gages 
made  by  an  outside  concern  that  specializes  in  this  class  of 
work. 
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Tooling  Equipment  for  an  Automobile  Piston-ring 

My    THOMAS  ORCHARD 


THE  plston-rlng  for  which  the  tooling  equipment  here 
described  was  required,  la  of  a  very  simple  typo,  being 
merely  spill  on  each  side  and  then  pccncd  until  sprung 
together,  in  the  process  of  splitting  this  type  Of  ring,  each 
side  may  be  milled  Independently)  the  last  operation  breaking 
the  rinK  In  splitting  these  rings,  an  attempt  was  made  to 
perform  both  of  the  operations  al  one  time.  This  was  ac- 
oompllshed  by  designing  a  fixture  for  holding  the  ring  and 
also  a  special  multiple-spindle  milling  head  having  a  capacity 
for  holding  two  cutters. 

The  design  of  the  special  milling  head  is  illustrated  in 
Figs.  1.  U,  3,  and  4.  The  head  is  placed  on  the  overhanging 
arm  of  the  milling  machine  and  power  is  transmitted  to  it 
by  s  shank  and  coupling  on  the  milling  machine  spindle, 
which  drives  the  spindle  and  cutter  A.  The  gear  O,  Pig.  4, 
on  this  spindle  meshes  with  an  idler  gear  B  which,  in  turn, 


Fig.   1.     Multiple-spindle  Milling  Head  for  Use  in  splitting  Piston-rings 

drives  gear  H  on  the  spindle  that  carries  cutter  G.  It  will 
be  seen  that  Fig.  4  is  a  sectional  view  taken  through  the 
cutter-spindles  and  the  idler  gear  spindle.  It  will  also  be 
noted  that  the  gear  train  is  encased  in  the  housing  D  in 
which  suitable  bearings  are  installed  to  carry  the  cutter- 
spindles.  The  special  fixture  for  holding  the  ring  is  clearly 
shown  in  Pigs.  5  and  6.  The  piston-ring  R  is  placed  on  a 
locating  plug  P  on  the  special  fixture,  which  is  securely 
fastened  to  the  machine  table.  The  ring  is  then  clamped 
in  place  and  fed  up  between  the  cutters  as  illustrated  in 
Pig.  5.  With  this  arrangement  the  ring  is  split  on  both 
sides  simultaneously  by  simply  raising  the  fixture — a  method 
that  is  somewhat  more  rapid  than  making  the  fixture  sta- 
tionary and  raising  and  lowering  the  milling  machine  table. 
The  locating  plug  P  which  carries  the  piston-ring  is  dove- 
tailed as  shown  in  the  plan  view,  and  the  travel  is  regulated 


in  the  dovetailed  way  of  the  stand  M,  by  operating  handle 
//,  which  Is  fulcrumed  at  O.  The  amount  of  travel  of  plug 
P  Is  governed  by  the  adjustable  stop  8.  The  clamp  C,  which 
holds  the  piston-ring  on  the  locating  plug,  must  be  cut  away 
to  prevent  any  interference  with  the  lower  cutter  which  is 
directly  above  the  clamp.  The  correct  position  of  this  clamp, 
which  is  of  the  C-type,  is  determined  by  a  small  stop-pin  T, 
pressed  Into  the  locating  plug.  After  the  work  has  been 
placed  in  the  fixture  and  the  clamp  positioned  against  the 
stop-pin,  the  nut  is  tightened  by  means  of  handle  D.  It 
should  be  noted  that  this  nut  must  be  threaded  so  that  the 
handle  will  clear  the  cutter  when  the  work  is  clamped  In 
position.  The  arrangement  is  clearly  shown  in  Fig.  6,  which 
is  an  end  view,  looking  in  the  direction  of  the  arrow,  Pig.  5. 
Owing  to  the  fact  that  the  piston-ring  must  be  completely 
split   in   one  operation,    it  was  necessary    in   designing   the 
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Fig.  2.     Sectional  View,  showing  Method  of  adjusting  Cutters 

milling  head  to  drop  one  cutter  below  the  other  in  order  to 
eliminate  any  interference,  as  shown  in  Figs.  1  and  3.  The 
same  relative  position  of  the  cutters  must  be  maintained 
after  grinding;  the  method  of  doing  this  is  quite  simple,  as 
shown  in  Fig.  2.  The  spindles  on  which  the  gears  and  cut- 
ters are  mounted  pass  through  a  plate  E  which  may  be  ad- 
justed from  the  outside  of  the  case  by  means  of  two  set- 
screws  F.  After  the  cutters  have  been  ground  and  replaced 
on  their  spindles,  the  lower  set-screw  F  is  loosened  until  the 
cutters  are  properly  adjusted  vertically,  the  top  set-screw 
then  being  brought  down  against  the  adjusting  plate  and 
the  plate  clamped  to  the  inside  of  the  case  by  means  of  the 
nut  N,  Fig.  1.  This  adjusting  is  done  with  the  gears  always 
in  mesh,  the  plate  swinging  on  center  K.  The  case  may 
contain  oil  for  all  the  inside  mechanism,  inlet  and  drain 
plugs  being  provided  for  this  purpose. 
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Fig.  3.     Side  Elevation  of  the  Multiple-spindle  Milling  Head  used  for 
splitting  Piston-rings 


Fig.  4.     Sectional  View  through  the  Gear  Centers,   showing  Construction 
of  Drive   for   Two-cutter   Milling  Head 
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Fig.  5.     Plan  and  Front  View  of  Fixture  for  holding  the  Rings  during 

the   Splitting   Operation,    showing   Means   for   looating   the   Work 

and  Relative  Position  of   Cutters 


Fig.  6.     End  View  of  Fixture  illustrated  in  Fig.  5,   showing  Clamping 
Arrangement 
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Fig.   7.     Arrangement  for  clamping  Piston-rings  on  Arbor  preparatory 

to  grinding.     This  Fixture  provides  for  holding  Six  Rings 

at  One   Time 
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The  holding  arrangement  used  tor  the  grinding  operation 
on  the  plston-rlng  la  Bhown  In  Pig.  7.  The  bousing,  or 
collar,  /'  Is  slipped  over  as  arbor,  and  the  rings  are  sprung 
Into  it.  agalnsl  the  shoulder  Q  on  the  plug  //.  This  plug  is 
beld  in  plaoe  on  the  arbor  by  means  of  a  tapered  pin  as 
shown.  After  six  rings  have  been  sprung  Into  the  collar 
thr\  are  secured  agalnsl  the  shoulder  by  means  of  the  damp 
./.  Tin*  clamping  force  Is  transmitted  througb  a  washer  S 
by  moans  of  the  spherical  ended  nut  /;.  This  nut  has  a 
coarse  Acme  thread  which  is  cut  away  on  opposite  sides, 
as  are  also  the  threads  on  the  arbor.  This  arrangement 
allows  the  entire  clamping  device  to  be  removed  by  a  quarter 
turn  of  the  nut.  After  the  piston-rings  are  thus  securely 
elainped  in  position  on  plug  //,  the  rings  are  exposed  for 
grinding  by  pulling  the  housing  back  on  the  arbor  until  the 
spring-backed  ball  B  enters  the  groove  M,  where  this  part 
of  the  fixture  remains  until  the  grinding  is  finished  and  an- 
other set  of  rings  is  ready  to  be  loaded. 
*     *     * 

CONTINUOUS  MILLING  FIXTURE 

By  DONALD  A.  HAMPSON 

The  primary  object  of  continuous  milling  is  to  eliminate 
the  loading  and  unloading  time.  On  some  designs  this  sav- 
ing of  time  does  not  amount  to  much  on  account  of  unavoid- 
able gaps  between  the  work  pieces,  and  the  use  of  large  cut- 
ters which  do  not  work  continuously.     An  arrangement  in 
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DIAGRAM  OF  CUTS 

Loaded  Or  Unloaded  on  a  conveniently  located  work  -tahle. 
The  illustration  shows  only  one  holder  m  place,  and  allowB 
a  view  oi  the  base  casting  K  and  the  dovetail  fastening 
device.  The  holders  are  slid  in  against  the  stop  G  and 
locked  by  means  of  the  slide  F,  which  is  actuated  by  the 
cam  lever  M.  The  arrangement  allows  the  holder  to  he 
easily  changed,  and  the  setting  is  simple  and  positive.  The 
cutters  are  high-speed  end-mills,  with  screw  shanks,  which 
is  an  inexpensive  construction  and  allows  the  cutters  to  be 
changed  easily  or  to  be  removed  when  it  is  necessary  to  re- 
grind  them.  The  average  cut  removes  about  1/1 G  inch  of 
metal,  and  care  must  be  exercised  on  a  wall  of  such  thin 
section  to  obtain  a  good  finish  and,  at  the  same  time,  a  sur- 
face that  will  be  perfectly  flat. 

The  feed  is  the  fundamental  factor  of  the  continuous  op- 
eration; four  loads,  two  for  each  holder — or  a  total  of  eight 
castings — constitute  a  cycle  of  operations.  By  referring  to 
the  diagram  of  cuts  (in  which  a  full  line  represents  a  work- 
ing load  and  a  broken  line  an  empty  load),  it  will  be  seen 
that  for  the  first  cut  two  loaded  holders  are  placed  in  the 
fixture  and  the  cut  taken  to  the  right.  After  the  table  has 
passed  the  central  position  as  shown  at  (1),  the  holder  in 
the  advanced  position  is  removed  and  replaced  with  a  loaded 
holder.  This  replacement  takes  place,  of  course,  while  the 
cut  is  being  taken  on  the  work  in  the  other  holder,  and 
when  the  table  has  arrived  at  the  extreme  end  of  its  travel 
the  feed  knocks  off  and  it  is  necessary  to  stop  the  machine 
while  a  loaded  holder  is  placed  in  the  position 
nearest  to  the  cutter  (see  cut  No.  2).  The 
feed  is  then  thrown  in  and  the  table  starts  in 
the  reverse  direction  for  taking  the  second 
cut.  When  the  table  has  again  arrived  in  the 
central  position,  shown  at  (3)  the  operator 
feeds  the  work  by  hand  across  the  narrow 
stop  8  and  onto  the  work  in  the  second  holder. 
While  the  cut  is  being  taken  on  the  work  in 
this  holder,  the  other  holder  containing  the 
finished  pieces  is  removed  and  replaced  so 
that  at  the  completion  of  the  fourth  cut  (see 
diagram)  it  will  be  necessary  to  stop  the  ma- 
chine again  and  replace  the  holder  nearest 
to  the  cutter.  A  cycle  of  operations  has  now 
been  completed  and  eight  pieces  have  been 
machined.  It  will  be  noted  that  only  two 
short  stops  were  required,  one  at  the  right- 
hand  and  the  other  at  the  left-hand  extreme 
travels  of  the  table  for  the  purpose  of  replac- 
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Clamping  Fixture  for  Continuous  Milling  on   a  Plain  Milling  Machine 


ing  the  loaded  holder.    This  arrangement  per- 


which  the  gaps  between  the  work  pieces  is  practically  elim- 
inated and  the  diameter  of  the  cutter  is  only  slightly  larger 
than  is  required  to  cover  the  work  is  shown  in  the  accom- 
panying illustration. 

A  plain  milling  machine  having  a  reversible  table  feed  is 
selected  for  the  operation,  which  consists  of  milling  the 
gray  iron  casting  A  at  the  end  toward  the  cutter.  Previous 
to  milling,  the  low  bearing  strip  N  is  smoothed  off  on  a  disk 
grinder,  and  the  end  which  bears  against  stop  K  is  ground 
to  provide  bearing  surface.  Three  holders  B  are  used,  each 
of  which  has  a  capacity  for  two  pieces.  The  pieces  are 
clamped  in  the  holders  by  means  of  the  clamp  J  and  the 
slotted  strap  C,  this  arrangement,  of  course,  being  provided 
for  each  piece,  although  only  one  piece  is  shown  clamped  in 
the  illustration.  The  castings  are  held  securely  against 
stop  K  by  means  of  the  handwheel  D,  through  the  medium 
of  two  hook-shaped  prongs  which  extend  upward  and  engage 
in  the  opening  of  the  casting.  The  end  of  one  of  these 
prongs  is  shown  at  L.  Two  stops  S  are  provided  on  each 
holder,  one  at  each  end,  although  only  one  is  required  at  a 
time,  depending,  of  course,  upon  the  direction  of  the  hori- 
zontal cutter  thrust.  A  slight  clearance  is  allowed  between 
the  stops  and  the  work  to  facilitate  loading.  The  clamping 
arrangement  takes  care  of  the  upward  and  downward  thrust 
of  the  cutter.  The  purpose  is  to  keep  two  of  the  three  holders 
constantly  at  work  in  the  machine  while  the  third  is  being 


mits  the  operator  to  perform  hand  operations  on  the  castings 
while  the  machine  is  in  operation,  or  if  the  quantity  of  work 
requires,  one  man  can  easily  operate  several  machines.  Am- 
ple time  is  available  for  reloading  and  unloading  the  extra 
holder,  which  is  done  on  the  auxiliary  working  table. 

The  loading  time  loss  is  very  slight,  the  cutter-on  and 
cutter-off  loss  amounting  to  about  eight  times  the,  diameter 
of  the  cutter  per  cycle,  which  is  not  great  when  the  small 
diameter  and  consequent  high  speed  of  the  cutter  is  con- 
sidered. No  trouble  is  experienced  with  clogging  chips,  as 
they  drop  clear  of  the  holders  and  leave  them  free  from  this 
objectionable  feature.  For  the  quality  of  work  required, 
this  device  gave  better  results  than  any  other  method  and 
produced  more  than  the  standard  continuous  milling  meth- 
ods that  were  previously  tried.  The  actual  time  devoted 
to  milling  was  small  and  would  compare  favorably  with  that 
required  on  a  special  machine  designed  for  this  purpose;  in 
addition  the  initial  investment  was  very  small. 
*     *     * 

The  Bureau  of  Labor  Statistics,  Department  of  Labor, 
Washington,  D.  C,  announces  that  the  wholesale  prices  in 
the  United  States  of  all  commodities  in  September,  1918, 
were  107  per  cent  over  the  average  for  the  year  1913.  In 
Canada,  the  greatest  rise  was  115  per  cent  over  the  figures 
in  1913;  and  in  the  United  Kingdom,  133  per  cent  above  the 
1913  average.    In  France,  the  increase  was  235  per  cent. 
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Combined  Stresses 

By  VICTOR   M.   SUMMA,   Examining  Engineer,   American   Brake  Co.,   St.   Louis,   Mo. 


RANKINE'S  formulas1  for  the  composition  of  tensile  or 
compressive  stress  S,  and  of  shearing  stress  S»,  acting 
simultaneously    and    normally    to    each    other    on    the 
same  particle  of  a  strained  body,  are: 


P,  =  1/2  (8  +  V82  +  iS\)  and  P2  =  1/2  V  S2  +  iS\, 
in  which  P,  is  the  maximum  resultant  effect  in  tension  or 
compression,  and  P2  that  in  shear. 

These  general  and  fundamental  equations  of  Rankine  can 
be  made  to  assume  various  forms,  which  are  often  easier  to 
use,  though  more  limited  in  application.  Two  of  them  are  the 
well-known  formulas  for  bars  of  circular  section  subjected 
to  combined  bending  moment  M,  and  twisting  moment  T,  as 
given  in  the  following: 


Equivalent  bending  moment  Me  =  1/2  M  +  1/2   V  M2  +  T2 


Equivalent  twisting  moment  T*  =  M  +   V  M2  +  712 
These   formulas,   it  must   be   remembered,   give   only   the 
maximum  tensile  or  compressive  stress.    There  are  also  two 
more  (not  as  well  known,  though  just  as  important),  giving 
the  maximum  shearing  stress,  as  follows: 

Equivalent  bending  moment  MKa  =  1/2  V  M 2  +  T2 


Equivalent  twisting  moment  Te,  =  V  M2  +  T2 
In  this  article  Rankine's  general  equations  are  applied  to 
the   special  cases  of  square  and  rectangular  bars,  as  it  is 


Fig.   1,     Diagram  for  obtaining  Plain  and  Polar  Modulus  of  Section 
in  Square  and  Rectangular  Bars 

believed  that  the  formulas  thus  derived  will  find  useful  ap- 
plications in  connection  with  offset  levers  and  brake  beams. 

Square  Bars 
The  section  moduli  for  square  bars,  as  shown  in  Fig.  1  at 

a3  2 

A,  are  Z  —  and  Zp  =  —  a3,  Z  being  the  rectangular  or  plain 

6  9 

modulus  of  section,   and   ZP  the   polar  modulus   of  section. 
Then,  calling,  as  usual,  M  and  T  the  bending  and  twisting 
moments,  respectively, 

6M  97' 

S  = and  8,  =  

a3  2a3 

Substituting  these  values  in  the  formula  P,  =  1/2   (S  + 


V S2  +  iS\),  we  have: 
P 
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P*  =  1/2 


1/2 

W 

1 V  M2  +  2.257™  1=  —  (M  +  V  AT  +  2.257*) 

a3         a3  )       a3 


'See  also  Machinery.  August,  1914,  "Compound  Stresses":  March.  1916. 
"Formulas  for  Combined  Bending  and  Torsional  Stresses";  December,  1917, 
"Combined  Twisting  and  Bending  Moments";  and  April.  1918,  "Twisting 
and   Bending   Moments   in   Square   and    Rectangular   Bars." 


P,= 


M  +  V  M 2  +  1' 


a3 


Dividing  the  terms  of  this  fraction  first  by  2  and  then  by 
9/2,  we  have: 


P,= 


1/2  M  +  1/2  V  M2  +  2.257*       1/2  M  +  1/2  V  M1  +  2.2Wr 


and 


/. 


(1) 


Pi  = 


2/9  M  +  2/9  V  M2  +  2.257'2       2/3  M  +  2/3  J.257" 


2  a3 
—  X  — 
9         3 


(2) 


Also  since  the  value  of  P2  in  the  original  equations  is 
equal  to  P,  minus  the  term  outside  the  radical,  it  can  be 
written: 


(3) 


p 

f/2  V  M2  +  2.257* 

Z 

1> 

2/3  V  M2  +  2.257* 

(4) 


Rectangular  Bars 


In  cases  of  rectangular  members,  it  must  be  remembered 
that  the  polar  modulus  of  section  shown  in  Fig.  1  at  B  has 
two  values,  namely,  Zp  =  2/9  ab2,  or  2/9  ba2,  depending  upon 
whether  the  fibers  under  examination  are  those  along  side  a 
or  along  side  b.  In  the  illustration,  the  normal  lines  to 
these  sides,  which  are  limited  by  them  and  the  two  parabolas, 
represent  stresses  at  the  points  where  the  normals  are  raised, 
and  the  segments  m  and  mv  their  greatest  values,  correspond- 
ing respectively  to  2/9  ab"  and  2/9  ba2. 

ba2 

Also,  since  the  modulus  of  section  for  flexure  is  Z  = , 

6 
and  the  extreme  horizontal  segment  at  the  foot  of  m,  is  the 
maximum  stress  corresponding  to  it,  it  is  easily  seen  that 
the  maximum  combined  effect  occurs  at  the  middle  of  sides 
b.     In  other  words,  the  moduli  of  section  from  which  the 

ba2 
stresses  S  and  Ss  are  to  be  figured  are  Z  =  and  ZP  = 

2/9  ba2;  or,  6 

6M  9T 

S  =  and  S,  = 

ba2  2b<f 

Now,  by  comparing  the  stresses  thus  obtained  with  those 
for  square  bars,  it  is  found  that  the  only  difference  is  in  the 
denominators.  Therefore,  if  in  Formulas  (1),  (2),  (3), 
and  (4),  ba2  is  substituted  for  a3,  the  following  equations 
are  obtained: 


P>  = 


1/2  M  +  1/2  V  M2  +  2.257*    1/2  M  +  1/2  V  M3  +  2.257* 
ba2  Z 


Ps 


2/9  M  +  2/9  V  M2  +  2.257*        2/3  M  +  2/3  V  iP  +  2.257* 


2         ba2 

—  X 

9  3 


1/2  V  M3  +  2.257* 


2/3  \    M2  +  2.257* 


Z  Zv 

which  are  the  same  as  the  formulas  for  square  bars. 
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Thus,   oare   being   taken    In  ig    between    the 

\. dues  of  /,,  for  rectaii  •  Zf  for  square 
Motions,  we  oan  write,  In  general,  the  following  expressions 
for  the  maximum  Btresses  of  both: 

1/2  M  +  1    I  \     U-  -f-  2.257"         2/3  if  +  2/3  V  M'  +  2.25T' 
P, 

/  ZP 

maximum  unit  stress  in  tension  or  ion 


1/2  V  J 


2/3  V  M'  +  2.257™ 


P 


/  Zp 

maximum  unll  stress  in  Bhear 

Example  I  A  square  shaft  is  subjected  to  a  bending  mo- 
ment of  100.000  Inch-pounds  and  at  the  same  time  to  a  tor- 
sional moment  Of  80,000  inch-pounds.  Find  the  size  of  the 
cross-section  required  to  withstand  the  combined  moments 
safely,  assuming  the  working  unit  stresses  of  the  material 
as  12,000  pounds  per  square  inch  in  tension  and  9600  pounds 
per  square  inch  in  shear. 

a3 

Let  a  be  the  side  of  the  required  square.    Then,  Z  =  — 

6 
which,  by  substituting  with  the  other  values  for  P„  gives: 


12,000 


50,000  +  1/2  VIOO.OOO2  +  2.25  X  80.0002 


Hence, 

300,000  +  3  V  10,000,000,000  +  14,400,000, 00~0 

a3  =  ■ 

12,000 

V  24,400 

a3  =  25  4 =  25  +  39.05  =  64.05 

4 
Therefore  a  =  4  inches. 

Similarly,  as  it  was  specified  not  to  exceed  9600  pounds 
per  square  inch  in  shear,  we  must  ascertain  what  value  a 
would  take  in  such  a  case. 
Thus,  by  using  the  first  expression  for  the  value  of  P2: 


9600  = 


1/2  V  100.0002  +  2.25  X  80,000s 


Hence, 


3  V  24,400,000,000         3  X  1562 


=  48.8 


9600  96 

Therefore  a  =  3.66  inches,  which  shows  that  the  side  of 
the  required  shaft  must  be  4  inches,  as  found  by  the  first 
assumption. 

Example  2 — An  ordinary  lever,  as  shown  at  C,  Fig.  2,  has 
an  offset  equal  to  3  inches.  Assuming  the  data  to  be  as 
shown  in  the  illustration,  it  is  required  to  find  the  stresses 
at  sections  A-A  and  B-B. 

For  section  A-A,  M  =  8000   X  10  =  80,000  inch-pounds; 

1X6' 

T  =  8000  X  3  =  24,000,  inch-pounds;  and  Z  =  =  6; 

6 
2 
ZP  =  —  X  1  X  62  =  8. 
9 
Then,  using  either  one  of  the  two  expressions  for  Px  and 
P2,  we  have,  by  substitution: 


Pi  = 


40,000  +  1/2  V  80,0002  +  2.25  X  24,0002 


P1  =  6666  + 


Pl  =  6666  + 
1000  X  87.8 


1000  V  802  4-  2.25  X  242 


12 


12 


=  6666  +  7317  =  13,983  pounds 


per  square  inch  in  tension  or  compression. 
Using  the  second  expression,  in  conjunction  with  ZP  =  8, 


l\ 


2/3  X  80,000  4  2/3  V  80,000'  4-  2.25  X  24,000' 


8 


—  13,983 


pounds  per  square  Inch. 

Similarly,   for  the  maximum   unit  shear,  we   would   have: 

1/2  V  80,000'  4-  2.25  X  24,000'  1000  V  80'  +  2.26  X  24' 

Pa= = 

6  12 

=  7317  pounds  per  square  inch 

Consider  now  the  section  at  B-B.  In  this  connection  let 
us  assume  that  the  arms  for  the  moments  of  the  8000  pounds 
per  square  inch  force  with  respect  to  the  plane  of  cross-sec- 
tion B-B  and  of  axis  X-X  perpendicular  to  it  at  its  center 
of  gravity  are  as  shown  at  D,  Fig.  2;  then  we  have:  M  = 
8000  X  5  =  40,000  inch-pounds;  T  =  8000  X  1  =  8000  inch- 

1  X  42  8  2  32 

pounds;  and  Z  =  =  — ;    ZP  =  X  1  X  4'  =  

6  3  9  9 

Hence,  as  before: 


Px  = 


20,000  4-  1/2  V  40,000s  +  2.25  X  8000' 


8 


P, 


3  X  20,000 


+ 


16 


X  1000   V  402  +  2.25  X  82 


15,330  pounds  per  square  inch  in  ten- 


Pt  =  7500  4-  7830 
sion  or  compression. 

Similaiiy,  P2  =  7830  pounds  per  square  inch  in  shear. 

From  these  two  examples  it  will  be  realized  that  there  is 
a  broad  field  of  usefulness  for  these  new  formulas;  and  since 
they  are  so  much  like  those  for  circular  bars,  they  may  be 
given  in  the  following  table  in  a  convenient  form: 

Members  Subjected  to  Combined  Bending-  and  Twisting- 
Moments 

Circular  Sections 

Equivalent  bending  moment  (for  tension  or  compression): 


Me  =  1/2  M  +  1/2  VHP  +  T2 


Fig.   2.     Example  of  Combined   Stresses  in   Offset  Lever 

Equivalent  twisting  moment  (for  tension  or  compression) 

Tt  =  ¥+   VM*  4-  T2 
Equivalent  bending  moment  (for  shear): 


we  have: 


Mes  =  l/2  VM2  +  T* 
Equivalent  twisting  moment  (for  shear) : 

Tes  =  V  M2  +  T2 
Of  these  formulas,  those   for  the  equivalent  bending  mo- 
ment are  much  easier  to  apply,  and  of  course  should  have 
preference  over  those  for  the.  equivalent  twisting  moment. 
Square  and  Rectangular  Sections 
Equivalent  bending  moment  (for  tension  or  compression): 

Me  =  1/2  M  +  1/2  VM2  +  2.25T2 
Equivalent  twisting  moment  (for  tension  or  compression): 

Te  =  2/31  +  2/3  VM2  +  2.25T2 
Equivalent  bending  moment   (for  shear): 

Mes  =  1/2  v'Af!4-2.25772 
Equivalent  twisting  moment  (for  shear): 
TeH  =  2/3  VM2  +  2.25T2 
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The  Making  of  Patterns  for  Webbed  and    Flanged   Wheels  as  well  as  for   Wheels 
with  Arms — Methods  Used  for  Molding  Wheels  without  Complete  Patterns 


THE  making  of  patterns  for  wheels  of  different  designs 
is  a  common  job  in  pattern  shop  work.  There  are  two 
general  classes  of  wheels;  one  has  the  plate  or  solid 
center  and  is  called  a  webbed  wheel,  and  the  other  has  spokes 
or  arms.  In  the  web  design,  holes  are  sometimes  cut  through 
the  web  to  decrease  the  weight  of  the  wheel,  and  armed 
wheels  of  wide  face  are  frequently  provided  with  a  double 
set  of  arms;  the  latter  type  of  wheel,  when  it  is  made  very 
long,  is  generally  called  a  drum. 

Webbed  Wheels 

In  building  webbed  wheels  with  segment  rims,  as  is  the 
usual  practice,  the  segments  should  run  in  continuous  courses 
to  form  the  face,  a  recess  being  turned  in  the  central  course 
to  receive  the  web  which  is  circular  in  form.  This  construc- 
tion is  to  prevent  the  end  and  side  wood  of  the  web  from 
projecting  through  the  rim  and  causing  under-cuts  or  pro- 
jections as  the  result  of  the  shrinkage  of  the  web.  Wide 
webs  are  often  put  together  with  open  joints  to  counteract 
the  effects  of  expansion  and  contraction.  The  web  should  fit 
the  recess  turned  to  receive  it  and  should  be  glued  and  nailed 
in  place  as  at  A,  Fig.  1,  and  the  segments  should  be  con- 
tinued to  make  the  full  width  of  the  face,  as  shown  at  B. 
The  exposed  side  of  the  wheel  is  turned  to  size  both  inside 
and  out;  it  is  then  rechucked  and  the  cope  side  is  finished 
with  a  recess  turned  to  receive  the  loose  cope  hub  as  shown 
at  C.  This  forms  a  thick  edge  on  the  cope  hub,  which  is  not 
easily  broken. 

If  there  are  to  be  ribs,  those  on  the  cope  side  should  be 
loose  (not  attached  to  the  hub)  and  a  dowel-pin  put  through 
one  of  the  ribs  to  keep  the  cope  ribs  in  line  with  those  on 
the  drag  side.  These  ribs  are  sometimes  checked  into  a 
turned  hub  as  at  A,  Fig.  2,  but  this  does  not  always  make  a 
strong  job.  If  there  are  four  ribs,  it  is  preferable  to  halve 
them,  and  if  more  than  four,  they  may  be  extended  to  the 
center  and  the  hub  formed  by  filling  in  the  corners  with 
blocks  running  the  op- 
posite way  of  the  grain 
as  illustrated  at  B,  C, 
and  D.  With  the  excep- 
tion of  the  case  shown 
at  A,  these  methods  do 
not  provide  fillets  where 
the  hub  joins  the  web,  and 
none  of  them  provides 
fillets  where  the  ribs  join 
the  web  or  at  the  inside 


ends.  The  fillets  are  often  left  to  the  molder,  but  if  they 
are  required  on  the  pattern,  the  hub  fillet  will  have  to  be 
turned  as  a  raised  boss,  and  pieces  will  have  to  be  fastened 
to  the  web  and  the  inside  of  the  rim  to  form  them  as  shown 
at  A,  Fig.  3.  The  grain  of  the  wood  is  usually  made  to  run 
in  the  direction  indicated  in  the  illustration;  the  fillets  are 
sometimes  fastened  to  the  loose-  ribs  and  lift  away  with 
them,  but  this  results  in  feather  edges  and  is  not  satisfac- 
tory. When  the  ribs  are  very  long,  they  are  sometimes  kept 
in  the  proper  position  by  being  tongued  into  the  fillet  pieces 
at  the  ends  as  at  B.  The  groove  should  be  given  plenty  of 
taper  so  that  the  loose  cope  will  lift  away  freely. 

Flanged  Wheels 

A  wheel  with  a  flange  on  one  edge  is  built  in  the  same 
manner  as  a  straight-faced  wheel,  except  that  the  segment 
courses  for  the  flanges  should  be  made  larger  to  form  the 
flange,  which  should  be  in  two  courses  to  give  strength.  If 
the  flange  is  very  thin,  a  single  course  with  splined  joints 
will  make  a  good  job.  If  the  wheel  has  flanges  on  each  edge, 
however,  it  will  have  to  be  built  differently,  as  such  wheels 
are  usually  made  in  a  three-part  flask,  and  the  pattern  will 
have  to  be  parted  accordingly.  There  are  three  ways  in 
which  this  may  be  done.  The  first  way  is  by  parting  the 
pattern  through  the  center  of  the  web  as  at  A,  Fig.  7,  a  pin 
being  turned  in  the  cope  half  and  a  recess  for  the  pin  in  the 
drag;  this  is  the  usual  method  of  making  sheave  patterns 
(see  view  B)  and  link-chain  wheel  patterns.  The  second 
way  is  to  leave  the  web  solid  and  turn  a  rabbet  to  the  rim 
center  to  receive  the  cope  side,  as  shown  at  C.  The  third 
plan  is  to  make  one  of  the  flanges  a  loose  ring  as  at  D. 
These  different  methods  all  have  their  advantages.  Method 
A  is  usually  chosen  for  small  wheels,  and  those  turned  from 
solid  pieces  are  always  made  in  this  way. 

Coring  is  another  method  of  making  flanged  wheels, 
sheaves,  and  chain  wheels.     It  has  the  advantage  of  giving 

a  solid  pattern  that  is 
easy  and  cheap  to  con- 
struct, and  is  perhaps 
the  better  way  of  doing 
the  job  if  the  face  of  the 
pulley  or  the  groove  In 
the  sheave  is  to  be  ma- 
chined. A  core-print  is 
built  on  the  rim  of  the 
pulley  or  sheave  as  shown 
by  the  dotted  lines  at  B, 


of  the   r  i  m   at  the  rib 


Fig-.   1.      Method  of  constructing'  a   Webbed   Wheel   Pattern 


Fig.  7.     The  print  should 
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Fig.   2.     How  Ribs  may  be  fitted  to  Hub 

extend  to  the  center  of  the  round  edge  of  each  flange,  and 
the  core-box  E  should  be  a  segment  that  divides  the  print 
into  equal  parts.  For  a  sheave,  the  segment  or  part  core  is 
made  in  halves  which  must  be  pasted  together  to  complete 
each  part  or  section.  This 
is  the  most  economical  meth- 
od, although  each  segment 
may  be  made  complete  by  a 
full  box  parted  through  the 
center  or  by  forming  one  half 
of  the  core  with  a  strickle. 
The  core-print  should  project 
beyond  the  rim  far  enough  to 
balance  that  portion  of  the 
core  that  projects  into  the 
mold. 

Wheels  with  Arms 

When  making  patterns  for 
armed  wheels,  which  are 
those  having  spokes  radiat- 
ing  from    the   center,   the 

spokes    are    worked    to    form  lg" 

usually  before  they  are  assembled,  and  are  fastened  to  the 
rim  by  being  built  in  during  the  turning  process  or  after  the 
rim  is  finished.  The  assembled  arms  are  called  a  "spider," 
and  there  are  a  number  of  ways  of  fastening  them  together 
at  the  hub  or  center. 

Hub  Joints  for  Spiders 

In  making  spiders,  the  stock  must  be  wide  enough 
to  make  the  fillets  in  the  corners  near  the  hub  and 
also  where  the  arms  join  the  rim.  If  a  four-armed 
spider  is  required,  it  is  usually  made  of  two  pieces 
with  a  cross-lap  joint  at  the  center  as  at  A,  Fig.  5, 
but  care  must  be  exercised  not  to  make  the  shoulder 
joints  too  tight  a  fit,  as  there  is  likelihood  of  spring- 
ing the  stock  away  from  a  straight  line.  If  the 
spider  is  to  have  six  arms,  these  may  be  made  of 
three  pieces  of  stock  joined  at  the  center  in  the 
following  manner:  The  face  side  of  each  piece  is 
marked  and  the  lines  for  checking  are  laid  off  on 
the  face  of  arm  a  (see  view  B)  and  the  back  of  6; 
these  lines  should  be  at  an  angle  of  60  degrees  with 
the  side  of  the  stock,  and  the  distance  between  the 
lines  should  be  equal  to  the  width  of  the  arm 
pieces.  The  marking  gage  is  next  set  to  two-thirds 
the  thickness  of  the  stock  and  both  a  and  6  are 
gaged  from  the  face  side  on  the  edges  for  cutting 
away  the  stock  between  the  60-degree  lines  on  the 
face  of  a  and  the  back  of  b;  arms  o  and  b  can  then 
be  put  together  and  the  lines  for  c  laid  out.  The 
check  for  arm  c  is  one-third  the  thickness  of  the 


itOCk,   gaged    l'n>m    tin-    iacc    ■  >1"    the   assembled    pice         When 

arm  o  Is  cut,  it  maj   be  pul   Into  place,  and  the  lines  to  fit 

the  angles   where  ./  and   h  join  can  be  marked   on   the  back 

"I     '.    which     IS    then    ear''l    I'rom    the    tare    side    with    the    last 

gage  Betting,  which  equals  one-third  of  the  thickness.    The 

lace  sides  in  the  illustration  arc  designated   by  /. 

To  fit  and  join  spiders  having  an  odd  number  of  arms, 
it  is  most  convenient  to  lay  out  the  arm  centers  and  miters 
on  a  stiff  and  true  lay-out  board;  the  board  should  be  true, 
because  the  spider  is  to  be  assembled  on  it  finally.  The 
center  lines  should  be  drawn  on  the  board  well  beyond  the 
arm  ends,  so  that  the  arms,  which  have  a  center  line  on  one 
face  and  on  the  outer  ends,  may  be  set  to  them  (see  view 
C,  Fig.  5).  As  soon  as  the  arms  are  jointed,  they  should  be 
Eastened  to  the  board  by  toe-nailing  through  the  sides  and 
ends,  and  the  central  miters  should  be  drawn  together  with 
pinch-dogs.  Each  joint  should  be  numbered  and  a  mark 
placed  on  the  end  of  one  arm  and  the  board,  so  that  they 
may  be  returned  to  their  proper  positions  when  being  glued. 
The  best  way  to  secure  the  central  miters  is  with  a  feather 
or  spline  in  each  joint,  although  this  is  often  dispensed  with, 
the  butt  joints  being  glued  and  the  spider  being  glued  and 
screwed  to  the  drag  hub.  When  the  arms  have  all  been  fit- 
ted, they  should  be  laid  out  and  band-sawed  so  as  to  leave 
as  little  hand  finishing  as  possible. 

Tapering-  Spider  Arms 

Spider  arms  usually  taper 
from  the  hub  to  the  fillet 
where  they  join  the  rim.  This 
taper  must  be  laid  out  on 
each  edge  of  the  arm  if  it  is 
to  be  worked  by  hand,  but  if 
it  is  to  be  tapered  on  the 
jointer  the  laying  out  may  be 
dispensed  with.  Where  there 
is  a  bead  on  the  inside  of  the 
rim,  the  taper  extends  to  the 
end,  but  if  the  wheel  or  pul- 
ley has  no  inside  bead,  the 
taper  stops  short  of  the  end 
to  provide  stock  for  a  fillet. 
This  necessitates  rechucking 
the  job  to  turn  the  fillet  on 
the  under  side;  consequently  it  is  probably  more  economical, 
in  most  cases,  to  extend  the  taper  to  the  end  of  the  arm 
and  then  apply  leather  fillets  where  the  arm  joins  the  rim 
of  the  pattern.  The  tapering  part  is  sometimes  formed  on 
small  spiders  by  turning,  but  this  is  dangerous  work  and  is 
not  to  be  recommended.  The  safety-first  rule  should  always 
be  followed  even  though  the  work  may  require  a  longer  time. 


Methods  of  forming  FiUets 


LOOSE  SIDE 


BOTTOM  BOARD'        SECT|0N    a.b 

A 


SECTION  a-b 


Machinery 


Fig.  4.     Core-boxes  used  for  forming  Wheel  Holds 
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Working-  Spider  Arms  to  Form 

In  almost  every  case  it  will  be  found  more  economical  to 
work  the  arms  to  form  before  fastening  them  to  the  rim, 
and  unless  the  spider  is  very  small,  the  arms  should  be 
formed  before  the  spider  itself  is  assembled.  The  arms  of 
pulleys  and  flywheels  are  generally  elliptical  in  cross-section, 
which  is  usually  shown  at  the  hub  and  rim  ends  on  the 
drawing  with  the  dimensions  giving  the  widths  and  thick- 
nesses. If  the  section  is  elliptical  and  the  proportion  of 
width  to  thickness  is  about  2  to  1,  an  elliptical  section  for 
marking  out  the  templet  may  be  secured  by  turning  a  cyl- 
inder equal  in  diameter  to  the  thickness  of  the  arm,  and 
cutting  and  planing  it  at  an  angle  until  the  angled  section 
at  the  center  equals  the  arm  width. 

The  arm  section  may  be  laid  out  as  shown  at  D,  Fig.  5, 
by  first  drawing  a  square  section  of  the  arm,  and  from  the 
center  scribing  a  circle  equal  to  the  width  of  the  arm.  The 
curvature  of  the  sides  is  made  equal  to  radius  r.  A  section 
of  the  arm  at  each  end  should  be  laid  out  full  size,  and  lines 
tangent  to  the  section  curve  drawn  at  the  corners  of  the 
square  section.  These  lines  are  next  transferred  to  the  arms 
at  the  points  corresponding  to  the  sections  and  are  connected 
by  straight  lines;  the  arms  are  then  chamfered  as  at  A,  Fig. 
6.  Templets  are  used  while  working  the  section  at  each  end 
to  form,  and  the  space  between  these  sections  is  worked 
in  a  straight  line  with  a  spoke-shave  and  small  plane.  A 
straightedge  that  will  just  reach  between  the  templet  posi- 
tions may  be  used  for  testing  this  part  of  the  work.  This 
same  plan  is  followed  in  the  working  of  levers  and  other 
patterns  that  have  cross-sections  of  a  similar  shape. 

Where  the  fillet  on  the  end 
joins  into  the  bead,  it  should 
be  left  full  and  finished  after 
the  spider  is  in  place.  When 
the  arms  are  finished,  they 
are  reassembled  with  glue  and 
fastened  to  the  board  until 
dry.  If  the  arms  have  been 
tapered  to  the  ends,  pieces 
corresponding  to  the  taper 
will  have  to  be  fastened  un- 
der the  ends  to  bring  them 
level.  A  hand-screw  should 
be  used  on  the  end  of  each 
arm  to  draw  it  down,  and  it 
is  a  good  plan  to  screw  the 
other  end  to  the  board. 


CROSS  LAP  JOIST 


Fastening-  Spiders  to  Rims 


Fig.   6. 


The  best  way  to  fasten  a 
spider  in  place  is  to  check  it  in  when  building  the  rim  as 
shown  at  B,  Fig.  6,  but  this  construction  costs  a  little  more 
than  to  notch  the  rim  as  at  C.    In  the  latter  case,  the  spider 


Fig.   5.     Construction  of  Patterns  having  Arms   or  Spokes 

arms  are  fastened  by  screws  and  sometimes  with  dowels 
from  the  outside  of  the  rim.  If  there  is  no  bead,  or  if  the 
rim   is  too  thin  for  checking,   the   spider  will   have  to  be 

fastened  through  the  rim, 
and  the  fillets  iormed  by 
fastening  hard  wood  pieces 
at  the  end  of  the  arm  as  at 
D,  with  the  grain  running  at 
right  angles  to  the  grain  in 
the  arm.  Spiders  for  double- 
armed  pulleys  are  made  in 
this  way  and  are  held  in 
place  with  loose  skewers  fit- 
ting holes  bored  through  the 
rim  into  the  end  of  each  arm. 
The  rims  of  bevel  gears, 
owing  to  their  shape,  often 
afford  but  little  chance  to 
fasten  the  spider  which  can 
only  be  notched  in  a  short 
distance,  and  they  must  not 
be  fitted  or  clamped  too  tight- 
ly, as  it  is  an  easy  matter  to 


(A)   Arm   and   Spoke  roughly  formed.      (B,   C,   and  D)    Methods 
of  attaching  Arms   or  Spokes  to  Rims 


spring  the  rim.  Standard  pulley  patterns  are  usually  made 
with  a  metal  spider  and  rim,  and  the  spider  is  not  fastened 
to  the  rim,  as  it  is  possible  to  make  several  widths  of  rim 
from  the   same   pattern   when   the   spider   is   loose. 
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Fig.  7.     Pattern  Work  on  Flanged  Wheels 


Wheels  Made  without  the  Use  of  a  Pattern 

Many  wheels  of  different  kinds  are  made  without 
a  whole  pattern,  and  in  some  cases  with  no  pattern 
at  all,  the  arms  being  formed  by  cores  and  the  rim 
by  a  sweep.  This  is  the  cheapest  method  of  mak- 
ing a  wheel  from  the  pattern  shop  standpoint,  but 
it  results  in  an  increased  cost  for  molding.  Small 
wheels  may  be  made  by  making  a  plain  cylindrical 
pattern  corresponding  to  the  outside  diameter  and 
face  width  of  the  wheel  to  be  made.  If  the  hubs 
are  to  come  flush  with  the  edges  of  the  rim,  a  cope 
and  drag  print  is  placed  on  the  pattern,  but  if  the 
hubs  are  short,  the  core-prints  may  be  placed  in 
the  arm  box.  It  sometimes  happens  that  the  hubs 
project  beyond  the  rim,  in  which  case  bosses  will 
have  to  be  placed  on  the  cope  and  drag  sides  to 
make  up  for  the  part  not  formed  by  the  core.  A 
print  is  sometimes  provided  on  the  drag  to  locate 
the  arm  cores,  but  they  may  be  set  by  measurement. 


L066 


MACHINERY 


July,  1919 


Another  w;i\  of  forming  the  rim,  and  the  one  most  com- 
monly  used,  la  bj   mea  egmenl  or  pari  pattern  thai 

is   moved    in   a   circle  as  each   BectiOD   Of   the   mold    is   rammed, 

its  movement  raided  by  a  bar  connecting  it  with  a 

central  pin  driven  into  the  sand  bed.  I<\>r  a  small  wheel,  an 
entire  arm  is  made  in  a  COr<  l>o\  as  illustrated  at  A,  Fig.  4. 
This  core-DOX  must  embrace  a  sector  of  tho  circle  correspond- 
ing t0  the  QUmber  <>l  arms  ID  the  wheel;  If  there  are  to  I"' 
three  or  four  arms,  the  sector  must  include  a  third  or  a 
fourth  of  the  circle,  as  ihe  case  may  be.  The  arm  is  patted 
at  the  rim  lillet  and  draws  through  the  side  of  the  box  at 
the  hub  center  In  the  direction  indicated  by  the  arrow.  The 
side  of  the  box  that  forms  the  inside  of  the  rim  is  loose  to 
draw  the  opposite  way.  These  cores  are  usually  fastened 
together  before  being  set   into  the  mold. 

The  arm  boxes  for  larger  wheels  are  made  with  a  half 
arm  as  at  />',  fastened  to  the  bottom  board.  This  box,  which 
is  rectangular  in  form,  must  be  wide  enough  to  allow  about 
two  inches  each  side  of  the  arm  or  to  embrace  a  sector  of 
the  hub  corresponding  to  the  number  of  arms.  The  depth 
of  the  box  equals  half  the  depth  of  the  deepest  part  of  the 
wheel,  and  as  the  sides  may  be  given  a  generous  amount  of 
draft,  there  is  no  necessity  for  partings  at  the  corners.  By 
cutting  the  arm  across  at  the  fillets  at  each  end  and  screw- 
ing it  to  the  bottom  board  so  that  it  may  be  removed  readily, 
the  same  box  may  be  used  for  several  sizes  by  making  new 
arms  and  ends  at  the  rim.  Such  a  wheel  would  have  the 
same  size  hubs  and  the  same  arm  sections  as  the  one  for 
which  the  box  was  made.  In  making  the  wheel,  the  molder 
sets  the  cores  on  a  circular  iron  plate  (two  half  cores  being 
fastened  together  to  form  each  arm)  to  center  lines  which 
regulate  the  spacing  of  the  arms.  The  space  between  the 
arm  cores  is  filled  in  with  green  sand  to  form  the  inside  of 
the  rim  between  the  cores.  A  segment  of  rim  reaching  from 
core  to  core  is  used  to  hold  the  sand  in  place.  This  space 
is  sometimes  finished  by  a  sweep,  turning  on  a  central  spin- 
dle, in  which  case  it  is  usual  to  sweep  the  outside  in  the 
same  way,  and  sometimes  the  outside  is  made  in  loam  with 
the  brickwork  built  on  an  iron  ring.  The  plate,  with  the 
arm  cores,  is  lifted  away  while  the  outside  is  being  made, 
and  instead  of  a  sweep,  segment,  or  part  pattern,  a  number 
of  segment  cores  are  sometimes  used  for  this  purpose;  but 
this  method  does  not  give  the  best  results,  as  the  rim  will 
be  uneven  and  not  true  unless  the  cores  are  made  and  set 
exactly  right.  • 

*  *     * 

AUTOMOBILES  IN  AMERICA  AND  ABROAD 

There  is  a  motor  vehicle  registered  in  the  United  States 
for  every  twenty -four  persons;  in  Canada  the  proportion  is 
probably  one  to  each  fifty;  in  England  one  to  two  hundred; 
in  Denmark  one  to  three  hundred  and  in  France,  Belgium, 
Holland,  Switzerland,  and  Germany  about  one  to  every  four 
hundred.  In  1917  it  was  estimated  that  Italy  had  one  car 
to  each  1000  of  the  population;  Portugal  to  each  1690;  Spain 
to  each  1900;  Austria-Hungary  to  each  2650;  and  Russia  to 
each  5000.  In  Australia  there  was  one  car  for  each  140  of 
the  population,  and  in  South  America  as  a  whole,  one  for 
each  1430.  Many  a  minor  city  in  the  United  States  has  more 
cars  than  the  whole  of  China  or  Japan.  France  for  many 
years  headed  the  list  of  automobile  exporting  nations,  fol- 
lowed by  Great  Britain,  the  United  States,  Italy,  Germany, 
and  Belgium.  In  the  United  States  the  domestic  require- 
ments were  so  great  that  the  majority  of  the  cars  were  ab- 
sorbed at  home.  European  motor  builders  have  doubled, 
tripled,  and  multiplied  their  plant  and  equipment  ten  times 
in  four  years  and  yet  their  combined  capacity  is  still  the 
merest  fraction  of  our  own.  There  is  an  increasing  demand 
in  England  for  light  inexpensive  machines.  It  is  stated  that 
one  factory  intends  to  manufacture  within  one  year  as  many 
cars  as  the  entire  British  output  for  1914.  The  price  of  this 
car  is  expected  to  be  approximately  from  $600  to  $750. 

*  *     * 

The  man  who  says  he  can't  is  generally  right  about  it. 


METHOD    OF  DETERMINING  ANGLE   FOR 
MILLING  RADIAL  V-GROOVES 

lly   ADOI.PH   MOSB8 

A  method  of  deriving  the  formula  for  determining  the 
angle  at  which  to  set  the  index-head  when  milling  radial 
V-Shaped  grooves  is  illustrated  in  the  accompanying  dia- 
gram. It  is  required  to  find  the  angle  of  elevation  x,  when 
the  number  of  grooves  to  be  cut  and  the  included  angle  of 
the  cutter  are  known.     Referring  to  the  diagram, 

Angle  x  —  angle  HJK 
JK      JK     EG 


Cos  x  = 


But 


HJ 


EG  =  cot  —  X  EF 
2 


and 


EF  =  BC  —  r   I  tan 


Therefore, 


EG  =  cot  —  X  r    (  tan 
2 


and 


Cos  x 


360  deg. 

In 
360  deg. 


2n 


V  I        360  deg. 

cot  —  X  r   (  tan 

2  \  2n 


y     I        180  deg. 

=  cot  —  (  tan 

2     \  n 


V=ANGLE  OF  CUTTER 
n  =  NUMBER  OF  GROOVES 
r=RADIUS  OF  BLANK 
JC  =  ANGLE  OF  ELEVATION 


Machinery 


Diagram  showing  Derivation  of  Formula  for  finding  Angle   of  Elevation 

The  foregoing  formula  is  similar  to  that  found  on  page 
192  of  "Planing  and  Milling"  (Machinery's  Mechanical  Li- 
brary) for  determining  the  angle  for  setting  the  index-head 
when  milling  the  end  teeth  in  end-mills.  < 


LARGE  WELDING  JOB 

An  interesting  welding  job  was  recently  accomplished  by 
the  Metal  &  Thermit  Corporation,  New  York  City,  on  the 
cast-steel  stern  frame  of  the  U.  S.  army  transport,  Northern 
Pacific.  The  weld  is  said  to  be  the  largest  marine  weld  ever 
made.  The  section  welded  was  entirely  broken  through  as 
a  result  of  the  severe  strain  to  which  the  frame  was  sub- 
jected when  the  transport  ran  aground  last  winter  in  a  dense 
fog  off  Fire  Island.  The  stern  frame  was  broken  just  above 
the  upper  rudder  lug  where  the  casting  was  hollow,  and 
measured  almost  two  feet  in  diameter.  The  walls  of  the 
casting  at  this  point  were  about  3  inches  thick.  The  weld, 
which  required  1400  pounds  of  thermit,  and  which  was  made 
without  removing  the  casting  from  the  ship,  obviated  the 
delay  and  expense  which  would  have  been  entailed  by  the 
alternative  of  purchasing  and  installing  a  new  casting. 
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Important  Phase  of  the  Employment  Question 

Methods  of  Dealing  with   Employes  which  Insure  the  Maximum  of  Efficiency  Coupled 
with  Friendly  Relations  between  Employer  and  Employe 

By  J.  J.   HARTLEY,   Factory  Manager,   Borg  &  Beck  Co.,   Chicago,  111. 


THE  company  with  which  the  writer  is  connected  has 
happened  to  require  the  services  of  additional  men  dur- 
ing the  past  two  months,  and  even  though  the  plant  is 
not  conveniently  situated  with  respect  to  the  manufacturing 
center  of  the  city,  eligible  applicants  have  numbered  fully 
seventy-five  for  every  opening  we  have  had  to  offer.  Ninety- 
five  per  cent  of  all  the  men  who  applied  were  under  forty- 
five  years  of  age,  and  probably  ninety-eight  per  cent  of  the 
total  were  eligible  for  employment,  as  based  on  our  method 
of  selecting  men.  We  have  not  tried  to  hire  men  at  pre-war 
rates,  but  on  the  other  hand,  have  offered  and  are  now  pay- 
ing a  liberal  guaranteed  hourly  rate  to  all  our  production 
workers.  They  are  frankly  told,  when  being  hired,  that 
they  will  ultimately  be  given  piece-work,  and  that  the  time 
allowances  made  will  permit  the  average  man  to  make  fifty 
cents  per  hour  or  better.  When  it  is  stated  that  this  ar- 
rangement applies  to  intelligent  men  having  limited  or  no 
previous  experience,  we  feel  we  are  fair.  This,  we  believe, 
is  recognized  by  our  men,  and  particularly  by  those  who 
have  thus  far  been  given  piece-work.  These  men  have  made 
good  from  the  start,  and  in  most  cases  average  more  on  a 
weekly  basis  than  fifty  cents  per  hour. 

The  writer,  having  personally  interviewed  the  majority  of 
these  applicants,  obtained  from  some  of  them  information 
which  strongly  indicated  that  some  employment  agents  have 
been  endeavoring  to  hire  good  intelligent  workers  at  a  much 
lower  ^hourly  rate  than  the  increased  high  cost  of  living 
justifies.  It  would  seem  that  the  safest  and  fairest  policy 
for  the  employer  to  pursue  is  to  consider  carefully,  and  to 
fix  a  definite  schedule  of  wages  and  salaries  that  will  be  fair 
to  the  employe,  for  a  fair  deal  is  always  quickly  recognized 
by  the  majority  of  workers  in  manufacturing  industries. 

The  Personal  Equation  in  the  Hiring-  of  Help 

It  always  requires  a  man  with  knowledge,  gained  by  years 
of  experience  in  supervision,  to  hire  men,  and  probably  there 
never  was  a  more  opportune  time  than  this — during  the  re- 
construction period — for  the  superintendent  or  factory  man- 
ager to  assume  the  duties  of  employment  agent.  The  man 
with  the  important  responsibilities  of  hiring  help,  to  be  suc- 
cessful, should  receive  an  applicant  in  a  cheerful  and  sym- 
pathetic manner.  The  man  who  offers  his  skill  and  labor 
directly  is  entitled  to  the  same  courtesy  and  consideration 
as  the  salesman,  who  offers  labor  for  sale  indirectly  in  the 
form  of  a  finished  product. 

It  is  not  good  business,  nor  fair,  to  greet  a  man  with  the 
notice  "No  help  wanted"  when  he  comes  at  loss  of  time  and 
money  to  offer  his  services.  We  owe  him  the  courtesy  of  an 
interview,  and  if  we  cannot  employ  him,  we  might  at  least 
offer  him  an  explanation  as  to  why  we  cannot.  The  hiring 
of  and  dealing  with  employes  is  of  first  importance.  A  few 
manufacturing  concerns  have  fortunately  recognized  this 
fact,  and  they  first  locate  the  men  of  apparently  the  right 
qualifications,  hire  them,  and  then  see  to  it  that  they  are 
not  easily  discharged,  unless  conditions  justify  such  dis- 
missal. It  is  safe  to  say  that  the  employment  department 
records  in  such  establishments  will  always  reflect  credit  and 
profit,  resulting  from  minimum  help  turnover,  which  almost 
invariably  prevails   in  establishments  of  this  kind. 

The  Piece-work  System  and  the  Average  Man 

The  next  thing  of  importance  after  hiring  men  is  to  pro- 
vide them  with  a  means  of  earning  maximum  compensation 


through  their  own  individual  effort,  which  can  best  be  ac- 
complished by  paying  them  a  given  price  per  unit,  rather 
than  for  the  hours  and  minutes  worked  within  the  daily 
schedule.  Superintendents  and  foremen,  experienced  in 
placing  their  employes  under  the  price-per-piece  system,  com- 
monly called  "piece-work,"  will  doubtless  agree  that  a  large 
majority  of  workmen  will  increase  their  own  production  at 
least  30  per  cent  and  also  the  quality  of  their  output,  under 
the  piece-rate  system.  When  once  started  and  accustomed 
to  piece-work,  these  men,  if  treated  fairly  through  proper 
time-study  methods  and  price  allowance,  will  invariably  be- 
come strong  advocates  of  the  piece-work  system,  and  rarely 
ever  thereafter  will  they  be  satisfied  to  work  under  the 
straight  hourly  rate,  because  under  the  piece-rate  system 
they  are  usually  able  to  earn  from  30  to  40  per  cent  more. 

Probably  the  main  factor  in  retarding  a  more  general 
adoption  of  the  piece-work  system  has  been  the  lack  of 
thorough  methods  of  making  time  studies,  and  the  failure 
to  take  into  account  all  conditions  which  arise  during  the 
course  of  a  seasonably  long  period  of  work.  On  the  basis  of 
fairness  time  allowances  and  piece  prices  should  be  set, 
under  which  a  workman  can  average  earnings  over  the  en- 
tire period  of  his  employment  on  one  or  more  jobs,  equal 
to  or  better  than  the  stated  rate.  Before  setting  the  price, 
it  is  desirable  to  tell  a  man  the  minimum  average  wages  it 
is  reasonably  sure  he  can  earn  by  fair  effort,  and  to  assure 
him  at  the  same  time  that  the  price  will  stand  without  revi- 
sion downward  as  long  as  the  conditions  prevail  under 
which  the  time  studies  and  price  allowances  were  deter- 
mined. He  should  further  be  assured  that,  if  by  extra- 
ordinary effort  he  can  double  his  earnings,  no  obstacle  will 
be  placed  in  his  way. 

As  competitive  employers,  we  must  base  our  production 
costs  on  average  man  quality.  If  the  total  man  force  is 
divided  into  five  classes,  which  will  ultimately  be  determined 
under  a  cost-per-unit  system,  the  middle  or  average  man 
will  be  found  whose  qualifications  are  equal  to  the  price  we 
are  willing  to  pay  and  the  stipulated  minimum  earnings  we 
are  willing  he  should  make.  It  is  interesting  to  note,  from 
production  records,  that  the  earnings  of  the  men  in  the  two 
lower  classes  will  usually  offset  the  greater  earnings  of  the 
men  in  the  two  higher  classes,  thus  effecting  an  average 
earning  for  the  whole,  equal  to  that  of  the  average  man. 

Fairness  in  Setting  Piece-work  Rates 

In  making  time-studies  and  setting  piece  prices,  the  man 
who  is  going  to  produce  regularly  should  always  perform 
the  operations  under  the  time-study  man,  no  matter  whether 
he  be  a  man  of  the  first  or  the  fifth  class,  and  he  should  be 
properly  and  thoroughly  trained  before  he  is  given  piece- 
work. It  used  to  be  the  practice  to  employ  specialists  or 
expert  men  as  demonstrators.  This  practice  may  still  pre- 
vail in  some  plants,  but  it  has  been  found  unsatisfactory 
and  misleading  by  numerous  concerns  that  are  today  mak- 
ing time  studies  with  the  regular  operator,  and  thus  obtain- 
ing most  satisfactory  results. 

*     *     * 

It  is  not  essential  that  any  kind  of  parking  for  steam  en- 
gines be  screwed  up  ti^ht.  When  the  rod  is  in  good  condi- 
tion, the  packing  can  be  made  sufficiently  tight  by  screwing 
up  the  gland  nuts  with  the  fingers  while  the  packing  is  cold; 
and  when  steam  is  applied  to  the  cylinder  and  around  the 
rod,  the  packing  will  become  steam-tight. 
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PUNCH  AND  DIE  FOR  CUTTING  AND 
PUNCHING  T-IRON    * 

B]    i  '    LLTBBS 

The  sequence  of  punch  press  operations  performed  on  T- 
Iron  liars  in  the  process  ol  making  beams  tor  reinforcing 
purposes,  is  Indicated  at    i.  /»'.  and  0  in  Pig.   i.    The 
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Fig.   1.     T-iron  Bar  after  Each  Successive  Operation 

used  in  these  operations  are  of  unusual  design,  and  although 
the  cutting-off  dies  employed  in  the  first  two  operations  do 
not  produce  a  perfectly  clean  cut,  sufficient  accuracy  is  ob- 
tained to  meet  the  requirements,  and  the  work  is  accom- 
plished rapidly  and  economically. 

The  first  operation  consists  of  cutting  the  bars  to  the 
length  indicated  at  A.  The  punch  and  die  employed  for  this 
purpose  is  shown  in  Pig.  2.  The  hardened  and  ground  tool 
steel  shearing  punch  C  is  secured  in  holder  D  by  means  of 
the  fillister-head  screws  E.  The  die  F  is  made  of  hardened 
and  ground  tool  steel,  and  is  fastened  in  a  slot  cut  across 
the  bolster  plate  G  by  fillister-head  screws  H.  The  heel  block 
I  is  also  hardened  and  ground  and  seated  in  a  slot  in  the 
bolster  plate  G,  being  held  in  position  by  the  fillister-head 
screws  J.  The  punch  and  die  when  in  operation  cuts  at  two 
points  M  and  N.  The  stress  on  the  punch,  which  results 
from  this  action,  has  a  tendency  to  move  the  punch  side- 
wise,  but  this  tendency  is  resisted  by  the  heel  block  /,  and 
the  proper  alignment  is  thus  maintained.     A  piece  of  T-iron 
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Fig-.   2.      Cutting-off  Punch  and  Die 

is  shown  at  A  in  position  to  be  cut  off.  The  bolster  plate  G 
is  made  of  cast  iron  and  is  fastened  with  bolts  to  the  punch 
press  bed.  The  punch-holder  is  pinned  to  the  ram  of  the 
press  at  L  in  order  to  prevent  the  punch  from  turning  while 
in  operation. 


Kim.-  ed  ■•■  Dies  Employed  tor  Angular  Cut 

At  n,  Kin.  i.  'in'  T-lron  Is  shown  after  the  second  oper- 

atlon  ii;is  i d  performed,  which  consists  "i  cutting  off  an 

angular  shaped  piece  at  each  end.  it.  is  obvious  that  t1 
ruts,  which  arc  Indicated  at  <>,  cannot  be  made  in  an  or- 
dinary Bhearing  or  cutting-off  die;  on  account  of  the  lack  of 
space  near  \  caused  by  the;  angle  formed  by  the  edges  0 
and  the  surface  /'.  The  special  chisel-edged  punch  and  die 
shown  in  Fig.  '.'<  was  therefore  designed  and  built  to  cut  the 
ends  as  Indicated.  The  chisel  edges  of  the  punch  and  die 
are  set  to  allow  a  clearance  of  3/32  inch  between  them  when 
the  punch  is  at  the  end  of  its  downward  stroke.  The  edges 
of  the  punch  and  die  sink  into  the  metal  but  a  short  distance 
before  the  piece  snaps  off.  The  sharp  burrs  which  remain 
on  the  edge  of  the  broken  section  are  then  removed  by  filing. 
As  will  be  seen  by  referring  to  Fig.  3,  the  punch  and  die 
are  aligned  by  means  of  guide  pins  A.  These  pins  are  made 
of  hardened  and  ground  tool  steel  and  are  pressed  into  the 
cast-iron  bolster  plate  B.  The  pins  A  are  a  close  sliding  fit 
in  the  holes  bored  in  the  punch-shoe  C. 

The  chisel-edged  punch  L  and  die  M  are  identical  in  shape, 
and  after  being  hardened  and  ground,  are  drawn  to  a  light 
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Fig.  3.     Chisel-edged  Punch  and  Die  for  cutting  off  Ends  of  T-iron  Web 

straw  color.  Screws  E  hold  the  punch  and  die  in  slots  which 
are  cut  across  their  respective  shoes  as  shown  in,  section. 
The  gage  or  guide  F  is  made  of  hardened  tool  steel,  and  is 
seated  in  a  slot  cut  diagonally  across  the  bolster  plate  B, 
being  held  in  position  by  means  of  dowel-pins  H  and  fillister- 
head  screws  G.  In  the  plan  view,  the  bolster  plate  and 
chisel-edged  die  are  shown  with  the  T-iron  in  place  previous 
to  being  cut  off.  The  opening  X  allows  the  scrap  to  drop 
through  and  into  a  receptacle  underneath  the  press. 

Dies  for  Punching-  Slots  and  Holes 
At  G  and  D,  Fig.  1,  the  T-iron  is  shown  as  it  appears  after 
the  third  operation.  The  perforating  and  slotting  punch  and 
die  employed  for  this  operation  is  shown  in  Fig.  4.  The  T- 
iron  A  is  shown  in  the  proper  position  for  punching.  It 
will  be  seen  by  referring  to  the  illustration  that  the  die- 
shoe  G  is  slotted  to  allow  the  T-iron  to  slide  freely  within 
it,  and  at  the  same  time  the  slot  acts  as  a  guide.  The  stop 
J  is  attached  to  the  shoe  at  the  end  of  the  T-slot  as  shown. 
This  construction  makes  it  possible  to  use  very  short  punches, 
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Fig.   4.     Punch  and   Die  employed  for  slotting-  and  perforating   T 

which  are  necessary  in  this  case,  as  the  thickness  of  the 
metal  exceeds  the  diameter  of  the  punch.  Set-screws  E  hold 
the  punches  in  place,  and  they  may  be  readily  removed  from 
the  punch-holder  B  by  means  of  the  holes  F. 

The  punch-holder  B  and  die-shoe  C  are  made  of  cast  iron. 
The  punches  are,  of  course,  made  from  hardened  and  ground 
tool  steel,  and  are  drawn  to  a  color  between  a  purple  and  a 
blue.  The  bushings  or  dies  G  are  made  of  hardened  and 
ground  tool  steel  and  are  pressed  into  the  counterbored  holes 
of  the  die-shoe  C.  One  of  these  slotted  bushings  is  shown  in 
detail  at  X.  The  stripper  plate  H  is  made  of  machine  steel 
and  is  held  in  place  on  the  shoe  C  by  means  of  cap-screws  /. 
*     *     * 

BRITISH  GOVERNMENT  PLAN  FOR 
INDUSTRIAL   RESEARCH 

The  British  Government  has  placed  a  fund  of  $5,000,000  at 
the  disposal  of  the  Research  Department  to  enable  it  to  en- 
courage the  industries  to  Undertake  research.  The  details 
of  the  scheme  were  published  in  a  recent  number  of  En- 
gineering. The  Advisory  Council  for  Scientific  and  Indus- 
trial Research  has  recommended,  after  consultation  with 
manufacturers  and  others,  that  the  new  fund  should  be  ex- 
pended on  a  cooperative  basis  in  the  form  of  liberal  con- 
tributions by  the  department  matching  the  sums  raised  by 
voluntary  associations  of  manufacturers  established  for  the 
purpose  of  research.  By  this  method,  the  systematic  devel- 
opment of  research  and  the  cooperation  of  science  with  in- 
dustry will  be  carried  out  under  the  direct  control  of  the 
industries  themselves. 

It  is  hoped  that  the  cooperation  of  the  firms  concerned  in 
any  one  industry  may  enable  research  work  to  be  under- 
taken that  could  not  have  been  dealt  with  by  individual 
firms.  If  the  firms  in  an  industry  which  are  engaged  in 
the  production  of  similar  articles,  or  if  firms  in  different 
industries  which  make  use  of  the  same  raw  or  semi-manu- 
factured materials,  will  combine  to  impro.ve  those  articles 
or  materials,  to  discover  new  processes,  or  to  increase  the 
efficiency  of  existing  processes,  the  department  will  con- 
tribute liberally  to  a  joint  fund  for  this  purpose.  The  fund 
for  each  industry  will  be  expended  by  a  committee  or  board 
appointed  by  the  contributing  firms  in  that  industry,  and 
the  results  obtained  will  be  available  for  the  benefit  of  the 
contributing  firms.  It  is  anticipated  that  each  firm  sub- 
scribing to  research  organization  will  have  the  following 
privileges: 

1.  It  will  have  the  right  to  ask  technical  questions  and 
to  have  them  answered  as  fully  as  possible  within  the  scope 
of  the  research  organization  and  its  allied  associations. 

2.  It  will  have  the  right  to  recommend  specific  subjects 
for  research,  and  if  the  committee  or  board  of  the  research 
organization  of  that  industry  considers  the  recommendation 
of  sufficient  general  interest  and  importance,  the  research 
will  be  carried  out  without  further  cost  to  the  firm  making 
the  recommendation,  and  the  results  will  be  available  to  all 
the  firms  in  the  organization. 


3.  It  will  have  the  right  to  the  use  of  any 
patents  or  secret  processes  resulting  from  all 

rches    undertaken,    either    without    pay- 
ment few  licenses  or  for  a  nominal  payment. 

4.  It  will  have  the  right  to  ask  for  a  spe- 
cific piece  of  research  to  be  undertaken  for 
its  sole  benefit  at  cost  price,  and  if  the  gov- 
erning committee  or  board  approves,  the  re- 

0L_     A  search  will  be  undertaken. 

No  firm  outside  of  the  organization  will 
have  any  of  these  rights.  Several  of  the  as- 
sociations have  established  bureaus  of  infor- 
mation which  give  to  each  of  their  members 
technical  information  relating  to  the  industry, 
and  translate  copies  of  foreign  publications 
that  relate  to  their  particular  industry.  The 
results  of  researches  conducted  by  any  re- 
ron  search  association,  will  belong  to  the  associa- 

tion itself,  which  will  hold  them  in  trust  for  the  benefit  of 
its  members.  The  Government  will  have  the  right  of  veto 
in  case  it  is  proposed  to  communicate  the  results  of  research 
to  a  foreign  corporation  or  individual,  and  the  right,  after 
consultation  with  an  association,  of  communicating  the  re- 
sults of  its  discoveries  to  other  industries  if  it  seems  ad- 
visable to  do  so. 

*     *     * 

SURFACE  TABLE  FOR  LAYING  OUT 
SMALL  WORK 

By   AUGU8T  J.   LEJEUNE 

The  accompanying  illustration  shows  a  surface  table  that 
has  been  very  useful  in  laying  out  small  work,  especially 
when  making  tools  and  gages.  This  table  is  not  likely  to 
be  subjected  to  the  rough  treatment  generally  given  the 
ordinary  surface  plate  and  can,  therefore,  be  relied  upon  for 
greater  accuracy.  The  top  A  is  made  of  steel  about  %  inch 
thick  and  6  inches  square,  which  is  hardened,  ground,  and 
lapped  to  a  true  surface.  Great  care  should  be  taken  in 
finishing  the  surface  and  edges  of  the  top  so  that  the  surface 
of  the  work  may  be  tested  by  comparison  and  tested  for 
accuracy  with  the  squaring  instruments.  The  legs  B  have 
5/16-inch  threaded  ends  that  are  screwed  into  the  top,  and 
are  pointed  at  the  opposite  ends  so  that  the  table  can  be  set 
firmly  on  the  bench.  A  %-inch  hole  is  drilled  through  the 
center  of  the  table  top,  into  which  any  projection  may  be 
inserted,  thus  allowing  the  piece  to  lie  perfectly  flat  while 
laying  out  the  work  upon  the  opposite  side.  A  small  angle- 
iron  C,  is  finished  all  over  and  attached  to  the  table  by  means 
of  clamp  D.  This  facilitates  the  laying  out  of  work  which 
cannot  be  handled  on  a  flat  surface,  another  clamp  being 
used  to  hold  the  work  against  the  side  of  the  angle-iron. 
A  V-slot,  which  has  an  included  angle  of  90  degrees,  and 
which  is  about  5/16  inch  wide  on  the  face  of  the  angle-iron, 
is  milled  in  the  angle-iron  to  permit  the  holding  of  cylin- 
drical stock. 
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CONTRACTS  OF  SALE 

Hv  OniU  Oi  BKTOiOOX 

Tiit>  Interesting  point  in  oontraota  ol  om  a  legal 

standpoint,  is  generall]    confined  to  .1  consideration  <>t'  the 
effect   of  warranties  which  are  niado  concerning  the  quality 

and   durability   ol    the  article  sold.     This  applies  with  special 
force    to   conlraiis    of    sale    involving   machinery. 

Warranties  In  Contiuets  of  Sale  Pertaining  to  Machinery 

The  manufacturer  generally  has  printed  forms  which  he 
uses  in  his  business  dealings  with  customers  and,  as  the 
courts  have  pointed  out,  the  choice  of  language  used  is  his 
own.  Usually  the  warranties  are  contained  in  these  printed 
forms  whhh  also  expressly  set  forth  the  liabilities  of  both 
parties  with  respect  to  the  purchase.  These  contracts  are 
usually  drawn  up  along  the  following  lines:  There  is  a  gen- 
eral warranty  that  the  machine  will  perform  the  work  for 
which  it  is  intended,  that  it  is  made  of  good  material,  is 
durable  if  used  with  reasonable  care,  and  will  do  the  work 
tor  which  it  is  intended  as  well  as  any  other  machine. 

Generally,  the  remainder  of  the  contract  deals  with  what 
might  be  termed  a  special  warranty  which  states  that,  if 
the  machine  should  fail  to  work  well,  the  purchaser  shall 
give  notice  and  the  seller  shall  make  it  do  good  work,  and 
that,  if  the  seller  should  fail  to  do  this,  then  the  purchaser 
may  return  the  machine  and  receive  all  cash  or  notes  given 
in  payment  therefor.  There  is  usually  a  further  clause  which 
sets  forth  that  a  certain  specified  use  of  the  machine  shall  be 
deemed  an  acceptance  of  it  upon  the  part  of  the  purchaser, 
and  as  a  compliance  with  the  warranty  on  the  part  of  the 
manufacturer  or  seller. 

How  Language  of  the  Warranty  Affects  Liability  of 
Manufacturer  and  Purchaser 

The  language  used  in  contracts  of  sale  becomes  of  vital 
importance  when  legal  action  is  taken  by  either  party  to 
recover  damages  or  to  substantiate  a  claim.  The  question 
then  arises:  What  have  the  parties  meant  by  the  language 
used?  The  fact  that  the  manufacturer  has  composed  the 
written  form  of  the  contract  in  most  instances  is  a  trivial 
one,  but  at  the  same,  time  it  is  a  point  that  the  courts  do 
not  fail  to  take  into  consideration.  It  can  be  said  with 
reasonable  certainty  that,  in  the  construction  of  such  a 
contract,  the  fact  that  the  manufacturer  has  produced  the 
form  and  used  his  own  language  may  react  against  him.  If 
there  is  any  uncertainty  or  a  double  meaning  in  the  contract 
as  worded,  it  is  invariably  construed  against  the  manufac- 
turer, because  it  was  his  own  language  which  caused  the 
uncertainty. 

The  courts  take  a  view  that  is  not  altogether  in  keeping 
with  the  rules  applying  to  the  construction  of  contracts  gen- 
erally. They  hold  that  such  contracts  of  sale  as  mentioned 
above  limit  the  warranty,  and  furnish  the  purchaser  his  only 
remedy  in  case  of  breach  thereof.  It  is  elementary  in  the 
law  of  contracts  that  the  court  will  construe  the  language 
of  the  contract  according  to  the  intention  of  the  parties,  and 
this  intention  is  gathered  from  the  language  used  in  the 
agreement  as  a  whole,  and  from  such  surrounding  facts  and 
circumstances  as  are  relevant  to  it;  but  when  one  party 
has  had  the  choice  of  language  used  in  the  agreement,  he 
is  likely  to  lose  in  case  there  is  an  instance  of  doubtful  con- 
struction. The  courts  do  not  always  adopt  the  view  of  in- 
tent, however,  but  often  hold  that  the  contract  of  sale  limits 
the  warranty,  and  they  point  to  it  as  the  only  remedy  that 
the  purchaser  has,  even  though  it  might  have  been  the  in- 
tention of  the  parties  that  he  should  have  other  remedies 
not  enumerated  in  the  printed  form  of  the  contract. 

Cases  Illustrating  Decisions  of  the  Court 
In  two  North  Carolina  cases  it  was  specifically  held  that, 
if  a  contract  of  sale  has  conditions  attached  to  it  concern- 
ing warranty,  such  conditions  are  fatal  to  recovery  for  a 
breach,  or  to  the  right  to  assert  damages  for  it,  if  the  pur- 
chaser has  failed  to  comply  with  the  conditions.  In  a  Ken- 
tucky case,  it  was  held  that  if  the  vendee  of  property  had 


agreed  in  the  contract  of  sale  to  return  the  property  in  case 
there  was  a  breach  of  warranty,  the  return  of  the  article 
was  the  only  condition  upon  which  he  could  demand  fulfill- 
ment of  the  warranty. 

In  a  Minnesota  Case,  Where  the  warranty  of  a  machine 
was  absolute  and  unconditional,  it  was  held  that  the  pur- 
chaser's right  to  rely  upon  it  was  not  affected  by  an  agree- 
ment to  notify  the  seller  so  that  the  latter  might  have  an 
opportunity  to  reined  \  the  defect,  nor  did  the  purchaser's 
right  depend  upon  any  offer  to  return  the  machine  for  breach 
of  warranty.  A  purchaser  has  a  right  of  action  for  his 
damages,  or,  when  he  is  sued  upon  notes  given  for  the  pur- 
chase price,  he  may  counterclaim  the  amount  of  his  damage. 
The  last  case  mentioned  is  one  that  made  its  decision  along 
lines  which-,  it  seems,  would  be  in  conformity  to  the  rules 
of  law  governing  the  construction  of  contracts  generally. 

In  a  Georgia  case,  the  warranty  stated  that  a  certain  ma- 
chine sold  was  "well  made,  of  good  material,  and  durable, 
when  used  with  proper  care.  If  upon  one  day's  trial  the 
machine  should  not  work  well,  the  purchaser  shall  give  im- 
mediate notice  . . .  and  allow  sufficient  time  to  send  a  person 
to  put  it  in  order.  If  it  cannot  then  be  made  to  work,  the 
purchaser  shall  return  it  at  once  . . .  and  all  cash  and  notes 
received  in  settlement  will  be  refunded.  Continuous  use  of 
the  machine,  or  failure  to  notify  or  return  the  machine  as 
agreed,  shall  be  deemed  an  acceptance  of  the  machine  by 
the  purchaser.  No  agreement  or  order  other  than  that 
printed  in  this  order  is  binding."  It  was  held  in  construing 
this  warranty  as  attached  to  a  contract  of  sale,  that  it 
limits  the  remedy  of  the  purchaser  to  that  prescribed  in 
the  contract;  and  where  the  purchaser  fails  to  give  notice 
or  to  return  the  machine,  he  cannot  allege  the  breach  of 
warranty  as  a  defense  to  an  action  for  the  purchase  price. 

In  speaking  of  a  case  arising  in  Illinois,  the  court,  in 
determining  another  case,  said:  "It  is  well  settled  that 
where  one  seeks  to  enforce  a  warranty  imposing  mutual 
and  dependent  obligations  and  covenants,  he  who  seeks  to 
enforce  it  must  show  compliance  on*  his  part  before  he  can 
insist  upon  performance  by  his  adversary.  The  clause  in 
the  warranty  relative  to  notice  and  return  are  material  and 
substantial  parts  of  it,  and  for  the  protection  of  the  seller, 
and  the  purchaser  is  no  more  at  liberty  to  disregard  them 
than  he  is  any  other  clause  in  the  contract.  When  appellant 
made  this  contract  he  agreed  that  he  would  satisfy  himself 
within  one  day  whether  the  machine  worked  to  his  satis- 
faction and  filled  the  warranty,  and  further  that  if  he  did 
not,  he  would  at  once  give  the  notice  required  by  the  con- 
tract, and  that  if  he  failed  to  give  such  notice,  such  failure 
should  operate  as  an  acceptance  of  the  machinery  and  as  a 
fulfillment  of  the  warranty." 

Duty  of  Manufacturers  and  Sellers  of  Machinery  under 
Warranty  Clauses 

Under  the  law  of  contracts  of  sale,  there  is  one  point  that 
indicates  a  very  plain  duty  to  manufacturers  and  sellers  of 
machinery  under  warranty  clauses  in  these  contracts.  It  is 
that  the  courts  generally  construe  such  conditions  „as  are 
made  precedent  to  the  remedy  for  a  breach  of  the  warranty, 
in  favor  of  the  manufacturer,  provided  there  is  no  uncer- 
tainty about  the  language  used  or  the  agreement  of  the  par- 
ties. If  the  purchaser  has  failed  to  perform  his  portion  of 
the  contract,  as  refers  to  notice  or  the  return  of  the  ma- 
chinery, the  manufacturer  is  of  course  relieved  because  his 
own  liability  depends  upon  these  conditions,  which  must  be 
fulfilled  on  the  part  of  the  purchaser  before  the  liability  of 
the  seller  of  the  machinery  comes  into  being. 

The  effect  of  these  contracts  must  be  apparent  to  all.  There 
may  be  an  actual  breach  of  the  warranty  and  it  may  have 
existed  all  the  time,  yet  the  manufacturer,  under  the  rul- 
ing of  the  courts,  cannot  be  held  for  it,  unless  the  purchaser 
has  conducted  himself  in  the  manner  set  out  in  the  war- 
ranty itself.  There  is,  however,  the  duty  of  caution  and 
care  resting  upon  the  manufacturer  or  seller,  both  as  to  the 
agreement  and  as  to  the  language  used.  The  language  must 
be  clear,  concise  and  definite  enough  to  be  perfectly  plain. 
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Fig.   1.     Apparatus  used  for  welding  Gas  Tanks — Note  the  Work-holding  Stands  and   Overhead  Connection  with  Blowpipes 

Tank  Welding  by  the  Oxy-Acetylene  Process 


By  CHARLES  C.  PHELPS 


THE  oxy-acetylene  process  of  welding  has  been  used  so 
extensively  and  effectively  for  repair  work  of  various 
kinds  that  such  apparatus  is  sometimes  considered  to 
belong  exclusively  to  this  field.  However,  the  fact  is  that 
the  application  of  the  oxy-acetylene  method  of  welding  has 
given  such  good  results  on  many  classes  of  work  done  on  a 
manufacturing  basis  that  the  autogenous  process  is  now  be- 
ing utilized,  and  on  an  increasing  scale,  for  making  many 
different  products.  Contracts  recently  completed  for  the  Gov- 
ernment by  the  Ireland  &  Matthews  Mfg.  Co.,  of  Detroit, 
Mich.,  are  good  examples  illustrating  the  application  of  the 
oxy-acetylene  method  of  welding  to  duplicate  work  required 
in  large  quantities.  The  first  contract  was  for  25,000  naval 
floats  which  were  made  of  pressed  steel  parts  welded  to- 
gether by  the  oxy-acetylene  process.  Upon  completion  of  this 
large  order  and  after 
severe  tests,  the  Gov- 
ernment accepted  all 
the  tanks  with  the  ex- 
ception of  thirty-four, 
which  were  rejected 
owing  to  defective 
welds.  This  remark- 
able record  was  sur- 
passed by  the  work 
done  on  the  next  con- 
tract undertaken  for 
the  Government, 
which  involved  the 
production  of  25,000 
toxic  gas  tanks,  a 
number  of  which  are 
shown,  ready  for  ship- 
ment, in  Fig.  2.  These 
tanks  underwent  a 
more  drastic  test,  with 
only  six  rejections. 
When  the  first  con- 


Fig.  2.     A  Few  of  the  25,000  Gas  Tanks  which  were  welded  by  the   Oxy-acetylene  Process 


tract  was  taken,  on  May  8,  1918,  the  Ireland  &  Matthews 
Mfg.  Co.  had  no  welding  equipment  whatsoever.  They  in- 
stalled an  Oxweld  low-pressure  duplex-type  acetylene  gen- 
erator, having  a  carbide  capacity  of  200  pounds  per  charge, 
and  started  production  about  three  weeks  later.  The  acet- 
ylene was  conveyed  through  pipes  to  the  blowpipes  and  the 
oxygen  was  supplied  from  Linde  cylinders  connected  to  the 
pipe  line  by  a  special  manifold.  About  one  hundred  welding 
stations  were  installed.  The  welding  proceeded  so  rapidly 
that  it  was  soon  found  that  the  generator  could  not  meet  the 
demand  for  acetylene,  and  another  one  of  500  pounds  carbide 
capacity  was  installed. 

Construction  of  the  Gas  Tanks 

The  toxic  gas  tanks  are  8  inches  in  diameter  and  18  inches 

in  height.  The  top  and 

body  of  each  tank  was 
made  from  a  blank  of 
hot-rolled  steel  26 
inches  in  diameter 
and  0.084  inch  thick, 
drawn  in  four  opera- 
tions. The  bottom  was 
made  from  a  blank  of 
hot-rolled  steel  10  't 
inches  in  diameter 
and  0.140  inch  thick, 
drawn  in  three  opera- 
tions. The  bottom 
piece  was  pressed  in- 
to position  and  its 
flange  welded  to  the 
bottom  edge  of  the 
tank  shell  by  means 
of  a  blowpipe  fitted 
with  a  No.  5  welding 
head.  A  nipple  or 
spout    was    welded    in 
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the    tOP    Of    tin-    lank.       TIm       Wt       made    from    a    piece    Of    -'s 

inch  round  bar  steel  milled  to  hexagonal  shape  on  one  end 
and  drilled  and  threaded  to  receive  a  ■crew  cap.  The  bole  la 
the  top  of  the  tank  was  flrsl  beveled  and  the  nipple  was  then 
pressed  Into  tins  opening,  leaving  as  annular  V-groove  that 

Tilled    uilli    metal    limn    a    steel    welding    rod.   a   blowpipe 
litted  with  a   No.  8   Welding  head  being  used   Tor  the  purpose. 

Each  tank  was  fitted  with  straps  to  assist  in  carrying  it. 
These  Straps   were  made  of  band   iron,   •'-,    and   %  inch  wide. 

Speed  of  Welding 

The  average  accomplishment  of  each  operator  was  fifty-five 
tanks  welded  per  day  of  9%  hours.  The  length  of  the  bottom 
weld  was  approximately  25  inches  and  of  the  nipple  weld 
6%  inches,  making  a  total  length  of  welding  per  tank  of 
about  31%  inches.  Therefore,  the  daily  accomplishment  was 
55  times  this  figure,  that  is,  about  1732  inches  or  over  144 
feet,  and  the  average  hourly  accomplishment  was  over  15 
linear  feet  of  weld.  This  is  remarkably  rapid  work  con- 
sidering the  fact  that  the  girls  who  did  the  welding  had  not 
had  training  in  this  work  prior  to  the  war  emergency.  Fur- 
thermore, the  speed  of  operation  was  not  accomplished  at 
the  expense  of  quality.  This  is  attested  to  by  the  fact  that, 
after  subjecting  each  tank  first  to  an  air  pressure  of  200 
pounds  per  square  inch  and  then  to  an  additional  kerosene 
oil  test  which  involved  a  hydraulic  pressure  of  400  pounds 
per  square  inch,  there  were  only  six  rejections  due  to  defec- 
tive welds  out  of  a  total  lot  of  25,000  tanks. 

The  25,000  naval  floats  previously  referred  to  were  some- 
what similar  in  construction  to  the  tanks  and  of  the  same 
height,  although  2  inches  greater  in  diameter.  The  naval 
floats,  however,  were  subjected  to  a  much  less  rigid  test, 
namely,  150  pounds  air  pressure. 

Arrangement  of  Apparatus 

Many  special  appliances,  devised  to  facilitate  the  welding 
operations,  undoubtedly  contributed  to  the  excellent  perform- 
ance record  at  this  plant.  While  welding  the  bottom  of  each 
tank  it  was  supported  on  rollers  (as  shown  in  Fig.  1)  which 
permitted  turning  the  tank  easily  as  the  work  progressed, 
so  that  the  blowpipe  could  be  applied  from  the  most  favor- 
able direction.  While  welding  in  the  nipple,  the  tank  was 
held  in  a  vertical  position  on  a  stand  arranged  to  swivel,  so 
that  the  work  could  always  be  swung  to  exactly  the  desired 
position.  This  stand  was  adjustable,  permitting  the  work 
to  be  held  at  the  height  most  convenient  for  each  operator. 
The  hose  leading  to  the  blowpipes  was  supported  overhead, 
thus  reducing  to  a  minimum  the  weight  borne  by  the  oper- 
ator's hand.  When  not  in  use,  the  hose  and  blowpipes  were 
hooked  up  out  of  the  way  of  the  operators. 

In  addition  to  the  float  and  toxic  gas  tank  contracts,  this 
equipment  has  been  used  in  making  various  parts  of  welded 
tubing  for  airplane  motors,  aero  bombs,  trench  mortar  shells 
and  gas  shells  and  it  is  now  employed  in  the  regular  pro- 
duction of  welded  steel  manifolds  for  motor  cars,  axle  hous- 
ings and  for  salvaging  stampings. 

The  importance  of  absolute  gas-tightness  for  such  vessels 
as  toxic  gas  tanks  is  apparent,  as  a  defect  might  permit  the 
escape  of  a  deadly  gas  at  the  most  inopportune  time  with 
disastrous  consequences.  Oxy-acetylene  welding  was  relied 
upon  to  make  joints  that  were  perfectly  gas-tight,  and  these 
withstood  the  rigid  tests.  It  is  of  interest  to  note  that  this 
same  process  was  applied  not  only  in  making  most  of  the 
toxic  gas  vessels  of  all  varieties  that  were  produced  in  this 
country  during  the  war,  but  also  in  constructing  the  ap- 
paratus in  which  the  poison  gases  were  made. 


A  director  of  the  Marconi  Co.  states  that  experiments  on 
a  new  type  of  wireless  telephone  are  so  far  advanced  that  it 
will  shortly  be  possible  to  speak  between  London  and  New 
York,  while  the  establishment  of  a  regular  commercial  ser- 
vice by  wireless  telephone  between  London  and  New  York 
early  next  year  is  expected. 


AMERICAN  ENGINEERING  STANDARDS 
ASSOCIATION 

The  American  Engineering  Standards  Issoclatlon,  29  w. 
89th  St.,  Mew  York  City,  has  been  formed  hy  the  American 
institute  of  Electrical  Engineers,  the  American  Institute  of 
Mining  and  Metallurgical  Engineers,  the  American  Society 
of  Civil  Engineers,  the  American  Society  of  Mechanical  En- 
gineers, and  the  American  Society  for  Testing  Materials,  in 
cooperation  with  the  War,  Navy,  and  Commerce  Departments 
at  Washington.  The  objects  of  the  association  are  as  fol- 
lows : 

1.  To  unify  and  simplify  the  methods  of  arriving  at  en- 
gineering standards,  to  secure  cooperation  between  various 
organizations,  and  to  prevent  duplication  of  standardization 
work. 

2.  To  promulgate  rules  for  the  development  and  adoption 
of  standards. 

3.  To  receive  and  pass  upon  recommendations  for  stand- 
ards submitted,  but  not  to  initiate,  define,  or  develop  the 
details  of  any  particular  standard. 

4.  To  act  as  a  means  of  intercommunication  between  or- 
ganizations and  individuals  interested  in  the  problems  of 
standardization. 

5.  To  give  an  international  status  to  approved  American 
engineering  standards. 

6.  To  cooperate  with  similar  organizations  in  other  coun- 
tries and  to  promote  international  standardization. 

Several  important  organizations  interested  in  standardiza- 
tion will  be  invited  to  appoint  representatives.  Any  organ- 
ization may  request  the  association  to  approve  standards 
which  it  has  formulated,  or  to  approve  committees  that  it 
has  appointed,  and  by  so  doing  becomes  a  Sponsor  Society. 
Such  a  request  is  entirely  at  the  option  of  the  organization 
that  has  formulated  or  expects  to  formulate  the  standard. 
At  the  request  of  the  Sponsor,  approval  of  the  standards  is 
given  when  they  are  the  substantially  unanimous  conclu- 
sions of  a  committee  made  up  as  follows: 

1.  Sectional  committees  dealing  with  standards  of  a  com- 
mercial character  (specifications,  shop  practices,  etc.)  shall 
be  made  up  of  representatives  of  producers,  consumers,  and 
general  interests,  no  one  of  these  interests  to  form  a  major- 
ity. A  producer  is  a  person,  or  the  representative  of  a  firm 
or  corporation,  directly  concerned  in  the  production  of  the 
commodity  involved.  A  consumer  is  a  person,  or  the  rep- 
resentative of  a  firm  or  corporation,  that  uses  the  commodity 
involved,  but  is  not  directly  concerned  with  its  production. 
General  interests  include  independent  engineers,  educators, 
and  persons  who  are  neither  consumers  nor  producers,  as 
defined  above. 

2.  Sectional  committees  dealing  with  standards  of  a  sci- 
entific or  of  a  non-commercial  character  shall  consist  of  per- 
sons who  are  specially  qualified,  without  regard  to  their 
affiliations. 

The  association  acts  only  to  bring  together  those  inter- 
ested in  a  common  object,  and  when  they  have  completed 
their  work,  will  at  their  request,  certify  that  it  has  been 
done  in  such  a  manner  as  to  justify  the  adoption  of  a  certain 
standard.  In  addition  to  this  work  in  assisting  in  the  selec- 
tion of  committees  and  certifying  that  their  work  has  been 
done  under  proper  conditions,  the  association  will  act  as  a 
bureau  of  information  regarding  standardization.  It  will 
collect  information  regarding  existing  standards  and  the 
bodies  that  have  formulated  and  adopted  them.  This  will 
enable  it  to  promptly  give  necessary  information  to  those 
who  select  a  committee  to  formulate  a  new  standard  or  re- 
vise an  old  one.  It  will  also  enable  it  to  furnish  informa- 
tion desired  by  the  working  committees  regarding  what  has 
been  or  is  being  done  along  similar  or  related  lines.  It  will 
establish  relations  with  similar  bodies  in  other  countries 
and  can  do  much  to  promote  the  acceptance  of  international 
standards.  It  is  possible  to  secure  international  acceptance 
of  American  standards  more  easily  through  such  a  body 
than  in  any  other  way. 
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TABLE  1.    STRAIGHT-SIDED  INSERTED-TOOTH  MILLING 
CUTTERS 


TABLE  2. 


STAGGER-SIDED  INSERTED-TOOTH  MILLING 

CUTTERS 


Dia.  of 

No.ol 

A, 

0. 

D. 

B, 

F, 

G. 

Inches 

Teeth 

Inches 

Inches 

Inch 

Inch 

Inch 

Inch 

5 

14 

4  1/2 

1  15/16 

0.261 

5/8 

1/4 

7/8 

6 

16 

5  1/2 

2  7/16 

0.314 

5/8 

1/4 

7/8 

7 

18 

6  1/2 

2  7/8 

0.366 

3/4 

5/16 

1 

8 

20 

7  1/2 

3  3/8 

0.418 

3/4 

5/16 

1 

9 

22 

8  3/8 

3  27/32 

0.470 

3/4 

5/16 

1 

10 

24 

9  3/8 

4  9/32 

0.523 

13/16 

3/8 

11/8 

11 

26 

10  3/8 

4  25/32 

0.575 

13/16 

3/8 

11/8 

12 

28 

113/8 

5  9/32 

0.627 

13/16 

3/8 

11/8 
Ma 

Dia.  of 
Pins, 
Inch 


5/16 
5/16 

3/8 
3/8 
3/8 
7/16 
7/16 
7/16 


Inserted-tooth  Milling  Cutters 


By  WALTER  P.  LOTZ 

INSERTED-TOOTH  milling  cutters  are  now  in  general  use 
in  most  machine  shops.  Many  shops  make  their  own  in- 
serted-tooth cutters;  therefore,  this  article  should  be  of 
great  assistance  to  machinists  and  toolmakers  who  are  re- 
quired to  make  various  types  of  inserted-tooth  cutters.  The 
proportions  of  the  cutters  given  in  the  accompanying  tables 
have  proved  satisfactory  upon  actual  trial  and  may  be  used 
for  high-speed  milling  on  heavy-duty  milling  machines. 
There  may  be  occasion  to  differ  slightly  from  the  dimensions 
given  in  the  tables,  but  this  will  occur  only  occasionally. 
The  designs  described  may  be  used  on  almost  any  kind  of 
work. 

The    straight-sided    inserted-tooth    milling    cutter    shown 


with  Table  1  is  one  of  the  most  useful  types  of  milling  cut- 
ters, as  it  may  be  employed  for  straddle-milling,  face-milling 
and  also  for  milling  slots.  For  straddle-milling,  when  two 
cutters  of  this  type  are  employed,  the  sides  of  the  cutters 
that  face  each  other  after  mounting  may  be  used  until  they 
are  dull;  then  their  position  on  the  arbor  may  be  reversed 
so  that  the  two  outer  sides  of  the  cutters  (which  are  still 
sharp)  face  each  other  and  thus  form  a  practically  new 
cutter.  This  feature  saves  many  trips  between  the  grinding 
machines  and  the  milling  machines  for  sharpening  the  cutters. 
Sometimes  this  feature  of  double  service  for  the  cutters  may 
not  be  recommended,  and  in  such  cases  it  is  advisable  to 
have  the  cutting  edges  on  only  one  side  of  the  blades.    For 


TABLE  3. 


INSERTED-TOOTH  PACE  MILLING 
CUTTERS 


Dia.  of 
Cutter, 
Inches 


6 

7 

8 

9 

10 

11 

12 


No.  of      A, 
Teeth    Inches 


if, 
is 

20 
22 
24 
26 

28 


5  1/2 

6  1/2 

7  1/2 

8  3/8 

9  3/8 
10  3/8 
113/8 


O, 

Inches 


2  7/16 

2  7/8 
5  3/8 

3  27/32 

4  9/32 

4  25/32 

5  9/32 


D, 

Inch 


E. 
Inch 


0.314 
0.366 
0.418 
0.470 
0.523 
0.575 
0.627 


5/8 

3/4 

3/4 

3/4 

13/16 

13/16 

13/16 


F, 
Inch 


1/4 
5/16 
5/16 
5/16 
3/8 
3/8 
3/8 


Inch 


7/8 

1 

1 

1 
11/8 
11/8 
11/8 


Dia.  of 
Pins, 
Inch 


5/16 
3/8 
3/8 
3/8 
7/16 
7/16 
7/16 


Machinrry 


TABLE  4.    INSERTED-TOOTH  FACE  MILLING  CUTTERS 
WITH  SHANK 


Dia.  of 
Cutter, 
Inches 


2  1/2 
3 

3  1/2 
4 

4  1/2 
5 


No.  of       A, 
Teeth   Inches 


8 
10 

10 
12 
12 
14 


2  1/8 

2  1/2 
3 

3  1/2 
4 

4  1/2 


O. 

Inch 


D, 

Inch 


13/16 
1 
11/4 
17/16 
1  11/16 
1  15/16 


0.131 
0.157 
0.183 
0.209 
0.235 
0.261 


E, 
Inch 


1/2 
1/2 
1/2 
1/2 
1/2 
5/8 


F, 
Inch 


1/4 
1/4 
1/4 
1/4 
1/4 
1/4 


o. 

Inch 


Dia.  of 
Pins, 
Inch 


3/4 
3/4 
3/4 
7/8 
7/8 
7/8 


1/4 
1/4 
1/4 
1/4 
1/4 
5/16 

ilachinrry 
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milling  a  Blot,  a  cutter  such  aa  shown  In  the  llluatration 
accompanying  Table  1  maj  be  uaed;  when -.the  cutter  in 
ground  and  becomes  under  Ize,  everj  other  blade  may  !»• 
moved  out  on  one  side  ami  the  remaining  bladea  moved  ou1 
on  the  opposite  side,  producing  a  cutter,  ball  of  the  bladea 
of  which  are  cutting  on  our  aide  while  the  remaining  bladee 
are  cutting  on  the  opposite  Bide.  This  alteration  will  com- 
pensate tor  the  under-sizing  and  will  bring  the  cutter  back 

to    us    former   size. 

There  are  Instances  when  the  inner  sides  and  bottom  of 

the  work  are  to  he  milled,  and  in  BUCh  eases  it  is  advisable 
to  use  two  cutters  which  are  arranged  so  that  the  blades 
interlock  with  one  another.  The  Ueyway  in  the  hole  of  one 
cutter  should  accordingly  be  advanced,  bringing  the  blades 
out  of  line  with  each  other  and  thus  allowing  them  to  inter- 
lock. It  will  be  noted  that  the  tapered  pins  are  placed  at 
an  angle  of  5  degrees,  while  the  cutter  blades  are  straight, 
and  also  that  the  angle  of  the  pins  is  constant  for  all  types 
of  cutters. 

The   illustration   accompanying  Table   2  shows  a  stagger- 
sided   inserted-tooth  milling  cutter,  the  design  of  which  is 

TABLE  5.    INSERTED-TOOTH  FACE  MILLING  CUTTERS  FOR 
THREADED  SPINDLE 


Dia.  of 

Cutter, 

No.  of 

A, 

C, 

D, 

B, 

F, 

G, 

Pins, 

Inches 

Teeth 

Inches 

Inches 

Inch 

Inch 

Inch 

Inch 

Inch 

5 

14 

4  1/2 

1 15/16 

0.261 

5/8 

1/4 

7/8 

5/16 

6 

16 

5  1/2 

2  7/16 

0.314 

5/8 

1/4 

7/8 

5/16 

7 

18 

6  1/2 

2  7/8 

0.366 

3/4 

5/16 

1 

3/8 

8 

20 

7  1/2 

3  3/8 

0.418 

3/4 

5/16 

1 

3/8 

9 

22 

8  3/8 

3  27/32 

0.470 

3/4 

5/16 

1 

3/8 

10 

24 

9  3/8 

4  9/32 

0.523 

13/16 

3/8 

11/8 

7/16 

11 

26 

10  3/8 

4  25/32 

0.575 

13/16 

3/8 

11/8 

7/16 

12 

28 

113/8 

5  9/32 

0.625 

13/16 

3/8 

11/8 

7/16 

Machinery 

similar  to  the  straight-sided  cutter,  except  that  the  blades 
are  staggered.  A  cutter  of  this  type  produces  a  shearing 
cut  with  a  minimum  amount  of  chatter,  and  is  used  mainly 
for  milling  slots  or  grooves  in  solid  masses  of  metal.  This 
cutter  is  kept  up  to  size  in  the  same  manner  as  that  em- 
ployed for  the  straight-sided  cutter.  In  using  this  type  of 
cutter  for  interlocking,  all  the  teeth  on  one  cutter  may  be 
faced  in  one  direction  and  all  those  on  the  other  cutter  in 
the  opposite  direction,  using  a  spacing  collar  and  spacing 
shims  for  obtaining  adjustments.  For  milling  inside  faces 
or  slots,  it  is  advisable,  if  there  is  room,  to  use  two  inter- 
locking cutters  of  either  the  straight-sided  or  staggered 
types  rather  than  one  cutter,  for  by  properly  adjusting  the 
distance  between  the  cutters  on  the  arbor,  the  desired  width 
can  be  more  easily  obtained.  In  regrinding  a  single  cutter, 
it  is  customary  to  place  the  cutter  on  the  grinding  machine 
arbor  and  regrind  the  blades  after  they  have  been  set  ahead 
and  reclamped.  Such  a  cutter  may  run  very  true  in  the 
grinding  machine,  but  when  placed  on  an  arbor  in  the  mill- 
ing machine  it  may  run  out  and  cut  large.  This  difficulty 
may  be  overcome  by  grinding  the  cutter  on  the  arbor  taken 
directly  from  the  milling  machine.  The  cutter  will  then  be 
ground  while  in  the  same  position  that  it  will  occupy  while 
in  the  machine,  thus  producing  a  true  running  cutter. 


The  Inserted-tooth   face-milling  cutter,  as  shown   in  the 

illustration  accompanying  Table  :'.,  is  another  type  which  is 

Hi  ami  can   I"-  employed  On  almost  any  class  of  face-  or 

Blab-milling,     The  blade:    arc     ,  t   al   an  angle  which  produces 

bearing  cut  similar  to  that  produced  by  the  stagger-sided 

cutler.      This    cutter    operate!    with    a    minimum    amount    of 

chatter,  The  Inserted-tooth  face-milling  cutter  shown  in  the 
illustration  accompanying  Table  4  is  a  type  which  has  a 
shank  that  fits  the  tapered  hole  in  the  spindle  of  either  a 
vertical  or  a  horizontal  milling  machine,  while  that  shown 
in  the  illustration  accompanying  Table  5  has  a  hole  which 
is  threaded  to  suit  the  nose  or  spindle  end  of  either  a  ver- 
tical or  a  horizontal  milling  machine.  These  face-  or  end- 
milling  cutters  may  be  used  for  almost  any  kind  of  end- 
facing  operations.  In  using  a  continuous  circular  milling 
fixture  on  a  vertical  milling  machine,  these  cutters  will  also 
give  very  satisfactory  results. 

*     *     * 

STUDENTS'  COURSE  FOR  GRADUATES 
OF  TECHNICAL  SCHOOLS 

For  a  number  of  years  the  Westinghouse  Electric  &  Mfg. 
Co.,  East  Pittsburg,  Pa.,  has  been  training  college  graduates 
for  its  commercial  and  engineering  departments.  Well  qual- 
ified men  are  selected  for  definite  work  and  are  trained  by 
intensive  methods  for  such  predetermined  positions.  Em- 
phasis is  laid  on  the  selection  of  men  with  the  proper  char- 
acteristics for  the  line  of  work  they  desire.  For  some  types 
of  work  certain  characteristics  must  predominate  and  for 
others  these  particular  characteristics  are  not  so  important. 
The  basic  qualities  of  character  are  considered  rather  than 
experience  or  skill.  One  point  on  which  stress  is  laid  is  the 
necessity  of  an  early  determination  of  the  kind  of  work  de- 
sired, as  a  means  of  avoiding  waste  of  time  and  in  order  to 
get  the  proper  preparation  for  the  ultimate  position. 

Specific  intensive  training  is  given  for  commercial,  design, 
manufacturing,  and  application  engineering.  The  student  is 
segregated  for  some  particular  branch  as  soon  as  he  demon- 
strates his  fitness  and  expresses  a  desire  for  this  particular 
work.  The  course  covers  a  period  of  approximately  twelve 
months,  which  is  divided  into  shop  experience  and  intensive 
study.  During  the  first  period  of  the  course  there  are  short 
assignments  in  different  manufacturing  sections,  bearing  a 
definite  relation  to  the  position  in  which  the  man  will  ul- 
timately be  placed,  and  weekly  class  conferences  accompany 
this  shop  period.  This  shop  training  is  followed  by  a  short 
period  of  full-time  intensive  study  adapting  the  student  to 
the  particular  work  in  which  he  is  to  be  engaged.  This  is 
conducted  under  the  immediate  supervision  of  the  depart- 
ment heads.  After  completion  of  the  intensive  study  period, 
the  student  is  taken  into  the  regular  organization  of  the 
company  in  the  department  for  which  his  entire  training  has 
been  shaped  to  prepare  him. 


SUMMER  MEETING  OF  THE  SOCIETY  QF 
AUTOMOTIVE  ENGINEERS 

The  summer  meeting  of  the  Society  of  Automotive  En- 
gineers was  held  at  Ottawa  Beach,  Mich.,  June  23  to  27.  It 
was  one  of  the  biggest  meetings  of  the  society,  and  a  great 
many  features  made  it  both  interesting  and  valuable  to  the 
visiting  members.  Besides  the  usual  professional  sessions, 
there  was  an  exhibit  of  tanks  in  action  and  more  than  a 
million  dollars  worth  of  other  ordnance  automotive  equip- 
ment. There  were  also  several  German  war  trucks,  sur- 
rendered under  the  armistice  terms  and  just  received  in  this 
country.  These  trucks  have  steel  tires  and  many  other  novel 
features  that  proved  of  great  interest.  Four  separate  ses- 
sions were  held  during  four  consecutive  days — one  devoted 
to  trucks  and  fuel,  one  to  passenger  cars,  one  to  engines  and 
tractors,  and  one  to  aircraft  and  tanks.  In  addition,  there 
was  a  lecture  on  wireless  telephony,  accompanied  by  a  de- 
monstration, by  E.  H.  Colpitts,  assistant  chief  engineer  of 
the  Western  Electric  Co. 
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NOTES   ON   BABBITT  AND   BABBITTED 
BEARINGS' 

BY  JESSE  L.  JONES2 

Bearings  fail  because  of  warping  or  deformation;  hence 
tenacity  is  desirable  in  a  bearing  metal,  especially  at  high 
temperatures.  The  Brinell  test  is  commonly  regarded  as  a 
measure  of  tenacity;  in  fact,  it  has  recently  been  proposed 
to  substitute  for  the  term  Brinell  hardness  number  the  ex- 
pression tenacity  number.  Brinell  tests  at  progressively  In- 
creasing temperatures  showed  that  the  lead-base  babbitt  has 
a  better  resistance  to  deformation  at  the  working  tempera- 
tures than  babbitts  with  a  tin  base.  The  tests  were  made 
on  disks  4  inches  in  diameter  and  1%  inch  thick  of  the  fol- 
lowing composition: 

Antimony,  Copper,  Lead,  Tin, 

Babbitt                    Per  Cent  Per  Cent  Per  Cent  Per  Cent 

A 8  2  0  90 

B 8  1/3  8  1/3  0  831/3 

C 14  0  78  8 

The  disks  were  heated  by  an  electric  hot  plate,  the  tem- 
perature being  controlled  by  suitable  rheostats.  Pyrometer 
leads  were  soldered  in  the  center  of  each  disk.  The  disks 
were  well  insulated  to  prevent  radiation  loss  and  were  held  at 
the  desired  temperature  for  several  minutes  to  guard  against 
variation.  The  tests  were  made  on  the  bottom  surface  of  the 
disks  after  a  light  machine  cut  was  taken  to  secure  a  per- 
fectly planed  surface.  The  Brinell  hardness  numbers  obtained 
at  the  various  temperatures  were  plotted  and  the  results  are 
shown  by  the  curves  given  in  Fig.  1.  At  35  degrees  C.  the 
hardness  of  the  babbitts  A  and  C  is  identical,  but  above  this 
temperature  the  lead-base  babbitt  has  the  higher  hardness 
number.  The  curves  of  babbitts  B  and  C  are  almost  parallel 
and  not  very  far  apart.  Complete  results  from  various  test 
floors,  covering  a  number  of  gears  and  a  variety  of  motors, 
confirm  the  superiority  of  the  lead-base  babbitt.  In  one 
case  where  it  was  necessary  to  reline  one  hundred  bearings 
containing  babbitt  A  in  a  month,  it  was  necessary  to  reline 
only  about  six  bearings  that  contained  the  lead-base  bab- 
bitt C.  As  a  result,  the  lead-base  babbitt  was  substituted 
for  all  classes  of  machines  and  the  tin-base  babbitt  A  elimi- 
nated altogether. 

1Abstract    of    a    paper    read    at    the    Institute    of    Metals    Division    of    the 
American    Institute   of   Mining   Engineers. 
'Metallurgist,    Westinghouse   Electric   &  Mfg.   Co.,   Pittsburg,   Pa. 
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Fig.  1.     Hardness  of  Representative  Babbitts  at  Varying  Temperatures 


Fig.    2.     Effect    of   Lead   on   Hardness   of    a   Babbitt 

While  the  Brinell  hardness  shown  in  the  chart  for  the 
babbitts  A  and  C  is  not  far  from  the  average  hardness  found 
for  these  alloys  when  using  the  standard  hardness  test  piece, 
the  results  obtained  for  the  hard  babbitt  B  is  much  below 
the  normal.  This  probably  is  due  to  the  difficulty  of  prevent- 
ing the  large  amount  of  copper  in  this  babbitt  from  segregat- 
ing even  when  kept  very  hot  and  being  stirred  continuously. 
The  copper  falls  to  the  bottom  of  the  melting  pot;  hence 
when  stirring,  the  aim  should  be  to  bring  the  metal  from 
the  bottom  of  the  pot  to  the  top. 

Effect  of  Lead  on  Babbitt 

It  is  a  common  belief  that  the  addition  of  even  a  small 
amount  of  lead  to  a  genuine  babbitt  renders  it  inferior.  Fig. 
2  shows  the  results  of  tests  made  with  the  tin-base  babbitt  A 
to  which  has  been  added  1,  3,  and  5  per  cent  of  lead,  the  results 
being  shown  by  curves  B,  C,  and  D.  respectively.  These  re- 
sults show  that  when  a  small  amount  of  lead  is  accidentally 
added  to  the  tin-base  babbitt  its  hardness  and  anti-frictional 
qualities  are  much  improved. 

Effect  of  Compression  on  Brinell  Hardness  of  Babbitt 

In  the  case  of  large  bearings,  peening  or  compressing  the 
babbitt  by  means  of  hammering  is  often  specified,  it  being 
supposed  that  by  just  compressing  or  densifying  the  babbitt 
and  hardening  it  the  bearing  will  give  better  service.  In 
one  case  where  two  phosphor-bronze  plates  were  coated  with 
babbitts  B  and  C,  then  subjected  to  pressures  varying  from 
8500  to  13,000  pounds  per  square  inch,  it  was  found  that  the 
lead-base  babbitt  stood  up  better  than  the  tin-base  babbitt. 
When  the  load  was  increased  to  30,000  pounds  per  square 
inch,  the  tin-base  babbitt  presented  a  better  appearance,  as 
it  flowed  uniformly  over  the  edge  of  the  bronze  square  in  all 
directions,  while  the  lead-base  babbitt  was  compressed  more 
on  one  side  than  on  the  other.  The  tests  show  that  broach- 
ing, peening,  etc.,  do  not  appreciably  increase  the  hardness 
of  babbitt:  hardness  must  be  obtained  through  quickly  cool- 
ing the  babbitt  lining  by  means  of  water-cooled  mandrels, 
etc.  A  microscopic  examination  of  a  lead-base  babbitt  shows 
that  the  metals  tend  to  segregate.  This  lack  of  uniformity 
may  be  guarded  against  by  pouring  a  thin  lining  and  chilling 
quickly.  The  secret  of  obtaining  good  bearings  consists  in 
keeping  the  matrix  tough  and  hard.  There  is  less  tendency 
for  tin  antimonide  crystals  in  tin-base  babbitts  to  rise  to 
the  surface,  because  of  the  lower  gravity  of  these  babbitts. 
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Improved  Design  of  "Not  Go"  Thread  Gages 

By    11.    L.    VAN   KEUREN,    Engineer  in   Charge  of  Gages,  Wilton  Tool  &  Mfg.   Co.,    BoBton,   Mass. 

and 
1.    II.    FULLMER,    Assistant   Physicist,    Bureau  of  Standards,  Washington,   D.  C. 


A  RESULT  of  the  experience  gained  during  the  recent 
military  preparations  by  American  engineers  and  man- 
ufaoturera  is  a  more  extensive  and  intelligent  use  of 
gages,  particularly  thread  gages.  It  has  been  the  custom  to 
use  thread  gages  having  certain  clearances  provided,  but  the 
requirements  making  these  clearances  desirable  or  necessary 
have  not  been  generally  understood.  It  has  been  the  practice 
to  make  the  "Not  Go"  thread  gage  to  the  U.  S.  standard  form, 
or  with  the  crest  of  the  thread  removed,  and  the  root  of  the 
thread  cleared  below  the  position  of  the  flat  on  the  U.  S. 
standard  form,  so  as  to  insure  that  the  gage  will  contact 
with  the  sides  of  the  thread  of  the  work  and  not  with  the 
crest  or  root.  The  "Not  Go"  gage  should  check  the  pitch 
diameter  only;  therefore  the  thread  form  of  the  "Not  Go" 
gage  should  be  modified  to  meet  this  condition. 

A  design  for  a  "Not  Go"  thread  gage  as  shown  at  A  in 
Fig.  1,  which  is  easy  to  make  and  which  will  cost  less  than 
the  present  form,  is  suggested  by  the  Bureau  of  Standards. 
The  design  embodies  correct  principles  and  will  have  a 
wearing  life  sufficient  to  meet  shop  conditions.  In  order  that 
the  principles  upon  which  this  gage  is  based  may  be  clearly 
understood,  the  conditions  necessary  for  clearance  as  they 
may  be  attained  in  practice,  as  well  as  the  ideal  conditions 
desirable  in  a  system  of  "Go"  and  "Not  Go"  U.  S.  standard 
thread  gages,  will  first  be  discussed. 

Usual  and  Ideal  Thread  Forms  for  Gages 

The  thread  form  of  the  "Go"  plug  or  ring  thread  gage 
which  would  best  fulfill  requirements,  is  that  of  the  perfect 
TJ.  S.  standard  thread — that  is,  a  thread  having  an  angle  of 
60  degrees,  with  the  sides  straight  and  the  crest  and  root  of 
the  thread  truncated  at  one-eighth  the  depth  of  the  sharp 
V-thread,  as  shown  in  the  illustration  at  B.  Work  made  to 
fit  such  a  "Go"  gage  would  not,  on  any  of  its  diameters, 
extend  beyond  the  limits  established  by  that  gage.  In  the 
manufacture  of  a  thread  gage,  it  is  difficult  to  maintain  an 
accurate  form  at  the  root  of  the  thread,  and  it  is  therefore 
the  usual  practice  to  clear  out  the  root  below  the  specified 
position  of  the  U.  S.  standard  flat.  This  practice  facilitates 
the  lapping  of  the  thread,  since  it  is  practically  impossible 
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Fig.  1.     Diagram  of  Various  Thread  Forms  for  Thread  Gages 


Fig.  2.     Graphic  Illustration  of  the  Objection  to  Gage  Threads  that 
have  Clearance  only  at  Crest  and  Root 

to  lap  the  flat  at  the  bottom  of  the  thread  shown  at  B  and 
at  the  same  time  to  lap  the  sides  of  the  thread  accurately. 
If  the  root  of  the  thread  is  cleared  with  a  sharp  60-degree 
tool,  the  gage  will  have  the  appearance  shown  in  diagram  G 
at  a,  since  the  lap  wears  away  the  sides  of  the  thread  without 
affecting  the  root.  To  avoid  this,  the  practice  of  clearing 
the  thread  with  a  sharp  30-degree  tool  is  recommended;  the 
resulting  form  is  shown  in  diagram  C  at  b  and  c.  Excessive 
clearance,  as  at  d,  should  be  avoided  so  the 
thread  form  above  the  usual  position  of  the 
standard  flat  will  not  be  changed.  This  prac- 
tice is  to  be  applied  to  both  plug  and  ring 
gages. 

Since  the  pitch  diameter  is  the  important 
dimension  of  a  screw  thread,  the  "Not  Go" 
gage  should  be  made  as  a  gage  for  that  diam- 
eter only.  A  gage  made  for  this  purpose  would 
have  a  very  short  gaging  surface  at  the  posi- 
tion of  the  pitch  diameter,  the  crest  of  the 
thread  being  removed  down  to  a  point  a  short 
distance  above  this  position,  and  the  root  be- 
ing cleared  from  a  point  just  below  this  posi- 
tion. A  thread  having  this  form  is  shown  in 
the  illustration  at  D.  Owing  to  the  small  gag- 
ing surface,  such  a  gage  would  not  wear  long; 
hence,  it  is  necessary  to  modify  this  form. 

It  has  been  the  practice  of  the  United  States 
Ordnance  Department  to  make  the  "Not  Go" 
gage  with  the  crest  of  the  thread  removed 
and  the  root  of  the  thread  cleared  to  insure 
that  the  gage  would  make  contact  only  on  the 
sides  of  the  thread  of  the  work  and  not  at  the 
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crest  or  root.  This  condition  is  established  by  making  the 
major  (full)  diameter  and  the  minor  (core)  diameter  of  the 
"Not  Go"  plug  gage  the  same  or  slightly  less  than  the  cor- 
responding diameters  of  the  "Go"  plug  gage,  and  by  mak- 
ing the  diameters  of  the  "Not  Go"  ring  gage  the  same 
or  slightly  greater  than  the  corresponding  diameters  of  the 
"Go"  ring  gage.  The  resulting  form  of  thread  is  shown  in 
diagram  E.  The  objection  to  this  form  of  thread  is  that  the 
thread  angle  of  the  work  may  be  considerably  in  error,  and 
yet  the  work  be  passed  by  gages  made  in  accordance  with 
the  above  practice.  This  may  best  be  shown  by  the  exag- 
gerated cases  presented  in  Fig.  2,  where  it  may  be  seen  that 
the  threads  having  the  forms  shown  at  A  and  B  may  pass 
the  gages;  that  is,  the  "Go"  gage  will  enter  and  the  "Not 
Go"  gage  will  not  enter  the  work.  Further,  a  thread  having 
any  irregular  form,  as  shown  at  C,  and  having  only  two 
points  P  which  lie  within  the  limits  established  by  the  "Go" 
and  the  "Not  Go"  gages,  that  is,  within  the  areas  AIM,  will 
pass  the  gages. 

Sug-g-ested  Thread  Form  for  Gag-es 

To  overcome  this  difficulty,  the  thread  form  illustrated  in 
Fig.  1  at  A  is  suggested.  The  crest  of  the  thread  is  located 
at  about  one-fourth  the  depth  of  the  sharp  V-thread  above 
the  pitch  diameter  line,  and  the  thread  groove  is  widened 
to  a  square  shape  at  a  distance  of  one-fourth  the  depth  of 
the  sharp  V-thread  below  the  pitch  diameter  line.  This  leaves 
sufficient  gaging  surface  to  provide  against  wear,  and  the 
amount  the  thread  in  the  work  may  deviate  from  the  correct 
outline  is  considerably  reduced.  In  making  this  form  of 
gage,  the  major  or  outside  diameter,  and  the  minor  or  core 
diameter,  need  not  be  kept  within  close  limits  and  need  not 
be  finished  by  grinding  and  lapping  after  hardening.  It  is 
necessary  to  finish-grind  and  lap  only  the  pitch-gaging  sur- 
faces. It  is  suggested  that  no  clearance  be  given  the  gage 
at  the  bottom  of  the  sharp  V-thread,  as  indicated  by  the 
dotted  outline  shown  in  diagram  A.  The  practice  outlined 
is  recommended  for  both  "Not  Go"  plug  and  ring  thread 
gages. 

In  order  to  determine  the  pitch  diameter  of  a  ring  thread 
gage,  it  is  customary  to  fit  it  to  a  threaded  check-plug  made 
to  the  correct  pitch  diameter.  It  is  recommended  that  the 
thread  form  of  such  a  check  be  the  same  as  that  illustrated 
at  A  for  the  "Not  Go"  thread  gage.  To  insure  clearance  of 
the  thread  ring  gage  at  the  major  diameter,  a  cast  of  the 
thread  should  be  examined  by  the  projection  lantern,  as  ex- 
plained in  a  later  paragraph.  If  such  a  lantern  is  not  avail- 
able, the  clearance  should  be  tested  by  means  of  a  threaded 
check  plug,  having  a  major  diameter  of  the  "Go"  or  max- 
imum size,  and  having  the  angle  relieved  so  that  it  will  not 
bear  on  the  sides  of  the  thread  in  the  ring  gage,  but  at  the 
crest  only.  This  check  plug  can  be  used  to  inspect  the  clear- 
ance of  both  the  "Go"  and  the  "Not  Go"  thread  ring  gages, 
if  the  angle  is  sufficiently  relieved.  The  core  diameter  of  a 
"Go"  ring  gage  should  be  checked  with  a  plain  plug  gage. 
If  the  "Not  Go"  ring  gage  is  made  according  to  the  practice 
here  recommended,  it  will  not  be  necessary  to  check  its  core 
diameter. 

Clearance  on  Gag-es  Having-  Other  than  U.  S.  Standard 
Thread  Forms 

Lowenherz  Thread  Gages — The  considerations  treated  in 
this  article  apply  in  the  same  way  to  thread  gages  having 
the  Lowenherz  thread  form,  since  this  form  differs  essen- 
tially from  the  U.  S.  standard  merely  in  that  the  thread 
angle  is  53  degrees  8  minutes  instead  of  60  degrees. 

Briggs  Standard  Pipe  Thread  Gages — In  order  to  insure 
a  tight  joint,  that  is,  bearing  on  the  sides  of  the  thread,  in 
fittings  having  the  Briggs  standard  pipe  thread,  the  practice 
of  reducing  the  crest  and  of  clearing  the  root  of  the  thread 
of  the  gage  is  recommended.  For  example,  if  the  plug  gage 
is  made  with  the  full  form  thread,  it  may  bear  in  the  work 
at  the  crest  or  root,  and  accordingly  the  gage  will  not  enter 
until  there  is  bearing  on  the  sides  of  the  thread,  and  the 
gage  would  indicate  that  the  effective  diameter  of  the  fitting 


is  smaller  than  its  actual  dimensions.  For  general  pra 
it  is  recommended  that  the  crest  of  the  thread  on  the  gag<- 
be  removed  to  a  depth  of  one-tenth  the  pitch,  and  the  root 
be  cleared  to  a  point  one-tenth  the  pitch  above  the  bottom 
of  the  sharp  V-thread,  as  shown  at  F,  Fig.  1.  This  practice 
has  been  recommended  by  the  committee  of  manufacturers 
on  standardization  of  fittings  and  valves. 

Application  of  the  Projection  Lantern  for  Determining- 
Clearance  and  Thread  Form 

The  optical  projection  lantern  affords  a  means  by  which 
thread  form  and  clearance  of  thread  gages  can  be  easily  and 
quickly  determined.  The  design  and  specifications  of  the 
projection  lantern  used  by  the  Gage  Section,  Bureau  of 
Standards,  are  available  in  Bureau  of  Standards  communica- 
tion B510.  A  lantern  of  simpler  design  and  cheaper  con- 
struction, especially  adapted  for  use  in  manufacturing  plants, 
is  being  developed  at  the  present  time,  the  specifications  for 
which  will  be  available  in  the  near  future.  By  means  of  the 
lantern,  the  thread  form  and  clearance  are  best  determined 
by  a  comparison  of  the  projected  magnified  shadow  with 
templets  or  charts  on  which  are  drawn  the  correct  forms  of 
threads.  These  charts  are  enlarged  as  many  times,  com- 
pared with  the  exact  thread  form  of  a  given  pitch,  as  the 
shadow  projected  by  the  lantern  is  magnified.  The  magnifi- 
cation of  the  lantern  can  be  determined  by  measuring  the 
projected  shadow  of  a  wire  or  small  plug  of  a  known  size. 
The  root  of  a  thread  is  very  often  rounded  out.  If  the  points 
at  which  the  curved  portion  is  tangent  to  the  straight  sides 
of  the  thread,  are  above  the  position  at  which  the  standard 
flat  would  be  located,  then  the  thread  is  not  clear.  The 
thread  form  and  the  angle  of  a  threaded  ring  gage  may  be 
inspected  by  examining  a  cast  of  the  thread  made  by  pouring 
a  fused  mixture  of  about  90  per  cent  sulphur  and  10  per  cent 
graphite  into  the  thread.  "Unless  the  ring  is  very  small,  the 
cast  can  be  readily  removed  after  cooling. 


USE  OF  BALLS  IN  MEASURING 

By  G.  C.  HANEMAN 

Toolmakers  and  machinists  having  work  to  do  which  in- 
volves accurate  measurement  of  the  location  of  angular  parts 
are  more  or  less  familiar  with  the  use  of  cylindrical  measur- 
ing blocks,  or  rollers.  When  it  is  impracticable  or  impossible 
to  use  rollers,  close  results  may  be  secured  by  using  ac- 
curately finished  balls,  the  mathematics  required  being  about 
the  same.  It  is  the  object  of  this  article  to  study  a  few  ap- 
plications of  the  use  of  balls  in  making  accurate  mechanical 
measurements. 

In  this  connection  it  is  well  to  remember  that  steel  balls 
vary  a  great  deal  in  accuracy.  It  is,  however,  possible  to 
obtain  balls  which  are  accurate  to  0.0001  inch  in  diameter 
and  sphericity,  and  these  of  course  are  to  be  preferred.  In 
fact,  the  accuracy  required  in  the  results  may  demand  that 
the  balls  be  practically  perfect.  In  using  balls  for  accurate 
measuring,  it  must  also  be  borne  in  mind  that  only  a  light 
pressure  should  be  applied  to  the  ball,  for  it  is  easy  to  vary 
the  measurement  from  a  few  ten-thousandths  to  a  thousandth 
inch  or  more,  by  increasing  the  pressure,  and  thus  obtain  an 
incorrect  result.  This  can  be  demonstrated  by  measuring 
a  steel  ball,  especially  a  small  one,  with  the  ordinary  mi- 
crometer. 

A  problem  which  frequently  occurs  and  one  which  enables 
a  ball  to  be  used  to  good  advantage  is  illustrated  at  A  in 
Fig.  1.  The  piece  a  is  a  taper  ring  gage,  which  must  have 
the  diameter  at  the  large  end  of  the  hole  exactly  to  size.  A 
ball  &,  of  suitable  size,  is  dropped  into  the  gage  and  the 
measurement  c  is  taken  by  some  suitable  means.  The  diam- 
eter of  the  gage  at  the  circle  where  the  ball  touches  Is  2r 
cos  d,  where  r  =  radius  of  ball,  and  d  =  one-half  included 
angle.  The  distance  e  from  this  circle  to  the  top  of  the  ball 
is  r  -f  r  sin  d,  or  r  (1  +  sin  d).  Subtracting  dimension  c 
from  this  measurement  c.  gives  the  distance  /  from  the  circle 
of  contact  to  the  face  of  the  gage.    Adding  2  (/  tan  d)  to  the 
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contact  droit  diameter  gives  the  diameter  of  the  large  <'ini 
of  the  hole,  provided,  oi  oourse,  that  the  taper  la  oorreot.  J*y 
employing  ■  similar  process  the  diameter  ol  the  bole  al  the 
.small  1'ini  1 1 1 . i \  also  !"•  determined. 

If  the  diameter  of  the  gage  la  large,  or  If  a  ball  of  the 
rtghl  ool  available,  or  If  11  la  desired  to  check  two 

Or  inure  diameters   for   roundness,  two  balls  Of  the  same  size 

(uslnf;  Johansson  gages  between  them)  may  be  used  as  il- 
lustrated at  ('.  The  diameter  of  the  contact  circle  and  its 
distance  from  the  gage  face  are.  figured  in  practically  the 
.same  way  as  in  the  case  shown  at  I.  except  that  t lie  thick- 
ness of  the  Johansson  gages  must,  of  course,  be  added,  in 
order  to  obtain  the  desired  diameter.  The  methods  shown 
at  A  and  c  may  also  be  used  for  checking  the  taper  of  the 
hole,  by  using  two  or  more  sizes  of  balls,  and  measuring 
their  respective  contact  circles,  and  then  determining  whether 
these  circles  are  the  -correct  distance  apart,  corresponding  to 
the  difference  in  their  diameters. 

An  interesting  application  of  the  ball  principle  in  check- 
ing an  awkward  dimension  is  shown  in  the  illustration  at  D. 
The  gage  a  is  used  for  checking  the  distance  of  an  angular 
oil-hole  from  the  end  of  a  piston-pin.  The  piston-pin  is  laid 
in  the  half-round  groove  with  the  angular  pin  in  the  oil-hole, 
and  the  length  to  the  end  of  the  pin  is  checked  by  the  "Go" 
and  "Not  Go"  shoulder  plug  c.  To  check  dimension  d  on 
the  gage,  a  ball  is  laid  in  the  half-round  groove,  touching 
the  angular  pin  as  shown,  and  the  measurement  e  is  taken 
over  the  plug  j. 


Then 


and 


/  =  r  cot 


k  = 


90  degrees 


2  cos  g 

Subtracting  the  sum  of  r,  /,  k,  and  one-half  the  diameter 
of  plug  ;'  from  e  leaves  the  required  dimension  d. 

At  B  is  shown  the  treatment  of  a  case  in  which  it  was  re- 
quired to  make  a  threading  tool,  with  its  point  exactly  on 
the  center  line.  Two  parallels  c  and  block  d  are  clamped 
together  on  a  surface  plate,  and  two  balls  6  are  placed  in  the 
corners  as  shown.  By  sliding  the  tool  forward  until  it 
touches  both  balls  on  the  front  angular  faces  and  checking 


d 

m?) 

i     \ 

'■ 

a 

c 

IE 


Machinery 


Fig.    1. 


Methods  of  using  accurately  Finished  Balls  for  checking   Gage 
Measurements 


dimensions  a  with  Johansson  gage-blocks,  it  can  be  accurately 
determined  if  the  point  is  central,  or  the  exact  amount,  if 
any,  that  it  is  off  center.  Of  course,  the  two  angular  faces 
must  have  first  been  ground  to  the  same  angle  with  the  sides 
and  bottom. 

The  illustration  at  A,  Fig.  2,  shows  a  method  of  using  balls 
in  construction.  It  is  required  to  set  the  cylinder  a  exactly 
central  with  the  conical  face  of  ring  c,  which  is  not  true  on 
its  inside  cylindrical  surface.  Three  balls  of  the  same  size 
are  laid  between  the  surface  of  the  cylinder  and  the  conical 


surface  of  the  ring.     These  bails  are  shown  opposite  each 

Other    in    the    illustration,    hut    Hoy    should    he    spaced    about 

L20  degree    apart.    The  cylinder  is  then  tapped  to  and  fro 
until  the  measurement  d  (taken  over  each  of  the  three  halls) 
to  the  base,  is  the  same.    The  cylinder  la  then  central. 
a  flush  type  gage  for  checking  the  length  of  a  projecting 

pin   having  a  beveled  end   is  :  Imwii   a1    /:.   Pig.  2.    This  gage  is 
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Fig.  2.     Other  Instances  where  Balls  can   be  used  to  Advantage  in 
locating   and  gaging 

checked  by  clamping  the  beveled  face  of  the  gage  against  a 
surface  plate,  dropping  in  a  ball,  and  measuring  d.     Then, 

r 

c  =  

cos  a 
and  the  length  of  the  center  line  of  the  gage  equals  d  -f-  r  -+-  c. 
In  the  case  illustrated,  the  ball  used  is  the  same  size  as  the 
bore.  With  care,  however,  a  smaller  ball  could  be  used,  mak- 
ing it  possible  to  check  odd  diameters,  as  balls  are  usually 
made  in  standard  sizes  only. 

Another  adaptation  of  the  use  of  measuring  balls,  which 
is  somewhat  similar  to  the  previous  problem,  is  the  checking 
of  a  round  straight  rod  which  has  one  beveled  end,  as  shown 
at  C.  To  accomplish  this,  a  hole  of  the  same  size  as  the  rod 
is  bored  in  a  block,  which  is  faced  square  with  the'hole.  The 
block  is  clamped  to  a  faceplate,  a  ball  dropped  in,  and  the 
rod  set  into  the  hole,  resting  on  the  ball. 
In  this  case,  as  before, 

r 

c  =  

cos  a 
The  length  of  the  center  line  of  the  rod  is  therefore  equal 
to  d  —  (c  +  r). 

An   examination    of   the   principles   underlying  these   few 
simple  problems  will  enable  one  to  overcome  difficult  meas- 
uring propositions,  which  occasionally  occur,  by  the  use  of 
accurate  balls  and  ordinary  shop  trigonometry. 
*     *     * 

CORROSION  OF  STEAMSHIP  PROPELLERS 

A  British  research  committee  states  that  the  reason  steam- 
ship propellers,  especially  those  of  fast  vessels,  become  pit- 
ted over  a  portion  of  their  surface  is  because  of  what  is 
called  "cavitation"  in  the  water — theoretically,  the  propeller 
bores  holes  in  the  water.  Violent  eddies  tend  to  form  in 
the  cavitated  region,  especially  if  the  propeller  is  revolving 
in  water  disturbed  by  the  action  of  other  propellers  or  by 
portions  of  the  stern  frame,  and  these  eddies  are  likely  to 
collapse  suddenly,  throwing  the  water  against  the  propeller 
with  a  hammer-like  action.  Calculations  showed  that  the 
weight  of  the  blow  might  be  several  tons,  or  even  hundreds 
of  tons  per  square  inch.  This  theory  is  confirmed  by  the  fact 
that  on  a  fast  cruiser  the  bearings  close  to  the  propeller 
make'a  deafening  noise. 
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JIG  FOR  MACHINING  BRASS  ELLS 

The  jig  shown  in  the  accompanying  illustration  was  de- 
signed for  turning,  threading,  and  boring  brass  ells  such  as 
shown  clamped  in  position  in  the  illustration.  A  number  ot 
these  ells  were  to  be  made,  and  it  was  required  to  have  the 
threaded  nose  at  right  angles  with  the  previously  faced  and 
shouldered  seat  on  the  opposite  end  of  the  ell. 

Referring  to  the  illustration,  A  is  a  cast-iron  angle-plate 
which  is  counterbored  at  B  to  receive  the  shouldered  and 
faced  projection  of  the  ell.  The  work  is  clamped  in  place 
by  means  of  the  oval  stud  or  cam  C,  actuated  by  the  cam- 
lever  D,  which  operates  the  inverted  Ujbolt  G  and  secures 
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Jig  for  turning,   threading,   and  boring  Brass  Ells 

the  ell  in  the  socket  at  B.  When  loading  the  jig,  the  oval 
stud  C  is  entirely  withdrawn,  enabling  the  U-bolt  with  its 
clamping  plate  P  to  be  raised  sufficiently  to  locate  the  work 
in  place,  after  which  the  stud  is  inserted  and  the  cam-lever 
D  given  a  quarter  turn,  thus  drawing  the  bolt  down  and 
clamping  the  work.  Sliding  fingers,  such  as  shown  at  F, 
may  be  added  if  necessary  to  keep  the  work  from  swiveling, 
but  for  this  particular  job  the  use  of  these  fingers  was  found 
unnecessary,  as  the  clamping  arrangement  held  the  work 
sufficiently  secure. 

San  Francisco,  Cal.  M.  Jacker 


LATHE  BORING  FIXTURE 

A  simple  and  inexpensive  boring  fixture  which  was  de- 
signed to  hold  the  piece  shown  in  Fig.  2  while  boring  the 
hole  A  is  shown  in  Fig.  1.     This  design  may  readily  be  in- 


Fig.   2.     Work  bored  on   Fixture   shown  in  Fig.   1 

corporated  in  fixtures  for  holding  work  of  a  similar  nature. 
It  will  be  seen  that  the  fixture  consists  of  an  angular  piece 
C,  which  is  attached  to  the  faceplate  of  the  lathe.  The 
tongue  D  fits  the  slot  of  the  faceplate  and  prevents  the  fix- 
ture from  twisting  out  of  position,  but  permits  it  being  ad- 
justed in  or  out  from  the  center  in  locating  the  work.  In 
the  projecting  part  of  the  piece  C  is  a  hole  into  which  an 


Fig.   3.     Work  held   in   Place   on   the   Lathe   Faceplate 

expanding  bushing  B  is  fitted.  The  bushing  is  slotted  and 
may  be  expanded  by  drawing  in  the  hardened  expansion 
bolt  E,  which  is  ground  to  fit  the  taper  in  the  bushing.  The 
outside  of  the  bushing  is  a  running  fit  in  the  hole  /■'  of  the 
work,  Fig.  2,  so  that  a  slight  expansion  of  the  bushing  will 
hold  the  work  securely.  Fig.  3  shows  the  fixture  in  use, 
with   the   work  in  position  on  the  faceplate. 

Scranton,  Pa.  H.viaiv  Mkao 


Fig.    1. 


Simple  Boring  Fixture   which   may  be   attached   to   the   Face- 
plate of  a  Lathe 


BROACHING  FIXTURE 

There  are  several  well-known  methods  for  holding  broaches 
in  broaching  machines.  The  fixture  shown  in  the  accompany- 
ing illustration  is  simple  in  oonstruetion,  may  be  easily 
operated,  and  will  always  locate  the  broach  in  the  right 
position. 

The  illustration  shows  the  fixture  at  A  in  an  unlocked 
position,    with    the    clamping    ring    C   moved    back,    the    cap 


L080 


MACIIINKKV 


July,  1919 


Quick-action   Broaching   Fixture 

removed,  and  the  broach  withdrawn.  The  view  B  shows  the 
cap  in  position  at  E,  holding  the  broach  by  means  of  the 
ring  C,  just  as  it  would  appear  when  at  work.  The  body  F 
and  the  cap  E  are  made  of  machine  steel.  It  will  be  noticed 
that  a  section  is  milled  out  of  the  body  into  which  the  cap 
fits.  By  referring  to  the  end  elevation  of  the  assembled 
view,  it  will  be  seen  that  the  outline  of  the  cap  is  made  to 
conform  to  that  of  the  body,  and  that  a  flat  J  is  provided  on 
the  top  against  which  the  screw  D  bears.  When  the  cap  is 
placed  in  position,  the  ring  C  is  a  sliding  fit  over  both  parts. 
In  making  the  fixture,  the  cap  is  assembled  with  the  body, 
the  hole  for  receiving  the  threaded  end  of  the  broach  is 
tapped,  and  then  a  clearance  represented  by  G  is  provided 
so  that  the  pressure  produced  by  screw  D  holds  the  broach 
securely  in  place.  The  outer  end  of  the  tapped  hole  for  the 
broach  is  provided  with  a  clearance  as  represented  in  the 
illustration  by  W,  so  that  the  broach  may  be  lifted  up  and 
removed  after  the  collar  has  been  released  and  moved  back. 
This  feature  eliminates  the  necessity  of  unscrewing  the 
broach  the  entire  distance,  and  thus  saves  much  time.  The 
broach  is  slotted  as  shown  at  H,  and  a  pin,  which  engages 
this  slot  for  locating  the  broach  is  provided  in  the  body  as 
shown  at  K. 

It  is  not  necessary  to  use  a  gage  in  connection  with  this 
fixture  to  locate  the  broach  properly.  This  fixture  is  par- 
ticularly adaptable  for  use  on  small  work.  On  such  work  it 
is  preferable  to  have  a  fine-pitch  thread  for  the  broach,  which 
will  give  greater  strength  through  increasing  the  area  of 
the  cross-section  at  the  root  of  the  thread. 

Watervliet,  N.  Y.  D.  R.  Gallagher 


MICROMETER  INTERNAL-GROOVE   GAGE 

The  micrometer  gage  shown  in  the  accompanying  illustra- 
tion was  designed  for  measuring  the  depth  of  internal 
grooves  in  such  work  as  shown  at  W.  It  consists  of  a  stand- 
ard micrometer  head,  which  is  fitted  in  the  spindle  bearing 
A,  and  provided  with  suitable  means  of  adjustment.  The 
bearing  is  made  of  cold-rolled  steel,  pack-hardened,  and  the 
diameter  of  the  lower  end  is  made  to  fit  the  bore  of  the 
work,  as  shown.     There  are  three  radial  holes  in  this  end, 


I  i     i    »1"t£"tr-=!: 

i — rrftn  ;|  ji 


xzy 


ENLARGED  VIEW  OF  GAGING  SPINDLE 
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the  center  llnea  of  which  coincide  with  that  of  the  groove 
in  the  work  to  be  gaged.  The  cone-pointed  gaging  spindles, 
Shown  in  the  enlarged  view,  are  made  of  hardened  drill  rod 
and  arc  assemble. i  m  the  holes,  together  with  the  coll  springs 
which  actuate  them,  and  enclosed  by  headless  set-screws. 
These  screws  have  a  hole  drilled  in  them  through  which  the 
small  end  of  the  gaging  spindles  may  protrude  and  enter 
the  groove  in  the  work.  When  the  micrometer  spindle  Is 
turned,  its  conical  end  forces  these  three  spindles  radially 
outward  against  the  action  of  the  springs,  and  the  depth  of 
the  groove  may  then  be  read  directly  from  the  micrometer. 
The  angles  of  the  micrometer  spindle  cone  and  of  the  gaging 
spindles  are  the  same — 90  degrees — so  that  the  lines  of  con- 
tact between  the  conical  ends  will  be  parallel.  This  condi- 
tion is,  of  course,  necessary  if  satisfactory  results  are  to  be 
obtained.  The  work  may  be  quickly  gaged  by  the  use  of 
this  tool,  which  owing  to  its  simple  construction,  may  be 
easily  made.  On  work  requiring  a  high  degree  of  accuracy, 
the  results  obtained  with  the  use  of  this  device  have  proved 
very  satisfactory. 

Buffalo,  N.  Y.  Hebman  Kurzweil 


SPECIAL  TOOLS  FOR  FACING  AND 
TAPPING  , 

The  tools  shown  in  the  accompanying  illustration  were 
designed  to  increase  production.  Each  tool  is  used  to  ma- 
chine  two   surfaces    in    one    operation,    thus   accomplishing 


Gage   with   Micrometer   Spindle   and   Badially  Arranged   Gaging   Spindles 
for  measuring  Internal   Grooves 


Special  Tools  for  Facing  and  Tapping 

work  that  formerly  required  two  tools  and  two  operations 
to  complete  it.  The  tool  shown  in  the  upper  half  of  the  il- 
lustration is  designed  to  finish-face  two  surfaces  in  a  counter- 
bored  hole  that  are  required  to  be  a  given  distance  from 
each  other  within  close  limits  of  accuracy.  The  main  body 
A  is  made  of  machine  steel,  pack-hardened,  and  ground.  One 
end  fits  the  chuck  and  the  other  acts  as  a  pilot  in  the  drilled 
hole  of  the  work.  The  pilot  has  three  grooves  milled  in  it 
to  provide  a  clearance  space  for  dirt.  The  body  A  has  two 
threaded  portions,  the  larger  of  which  has  twenty  threads 
per  inch  which  allows  accurate  adjustment.  The  facing  tool 
B  is  similar  to  an  ordinary  hollow-mill  and  has  three  cutting 
edges.  It  is  held  on  the  pilot  by  means  of  the  threads  shown, 
and  is  non-adjustable.  The  facing  tool  C  also  has  three  cut- 
ting edges  and  is  of  similar  construction.  However,  tool  0 
has  a  screw  adjustment  on  the  fine  threaded  portion  of  the 
body,  previously  mentioned.  The  lock-nut  D  and  washer  E 
are  employed  to  lock  the  cutter  in  place  when  properly  ad- 
justed. Both  cutters  or  mills  are  made  of  hardened  tool 
steel,  and  have  two  flats  milled  on  their  outside  surfaces  to 
provide  means  of  turning  them.  The  adjustable  feature  en- 
ables the  distance  between  the  two  bored  faces  to  be  main- 
tained within  accurate  limits. 

In  the  lower  illustration  is  shown  a  combination  tap  that 
is  used  for  threading  the  work  after  the  tool  just  described 
has  completed  its  work.    The  body  F  fits  into  the  same  chuck 
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as  the  facing  tool,  and  is  also  made  of  machine  steel.  The 
tap  0  is  made  from  tool  steel  and  has  six  flutes.  A  tongue 
//  serves  to  drive  this  tap.  Tap  J  has  only  four  flutes  and, 
of  course,  has  the  same  number  of  threads  per  inch  as  tap 
<;.  The  headless  set-screw  K  holds  tap  /  in  place,  and  /,  in 
turn,  prevents  tap  G  from  becoming  loose. 

New  Brunswick,  N.  J.  C.  H.  Dbnqlkb 


FLANGE  FORMING  TOOL 

On  small  screw  machine  work  where  it  is  necessary  to 
form  a  flange  which  must  be  accurate  as  regards  width,  a 
tool  similar  to  the  one  shown  at  A  in  the  accompanying  il- 
lustration is  frequently  used.  On  account  of  the  side  clear- 
ance necessary,  the  length  of  service  of  this  type  of  tool  is 
shortened,  because  the  tool  dulls  rapidly,  causing  rough 
work,  and  consequently  requires  frequent  grinding.  As  a 
means  of  prolonging  the  life  of  such  tools,  it  is  often  the 
practice,  especially  when  turning  flanges  which  do  not  have 
a  much  larger  diameter  than  the  body  of  the  work,  to  pro- 
vide clearance  only  a  short  distance  up  from  the  under  side 
of  the  tool.     In  fact,  the  clearance  is  often  omitted  entirely. 

At  B  is  shown  a  split  type  of  flange  tool  -which  is  a  great 
improvement  over  the  one-piece  type.  It  can  be  readily 
ground  and  adjusted  to  suit  the  width  required,  no  matter 
how  often  it  is  ground.     The  length  of  service  of  this  tool 
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Construction  of  Flange  Forming  Tool 

Is,  therefore,  much  greater  than  that  of  the  tool  shown  at  A. 
The  construction  should  be  readily  understood  by  referring 
to  the  illustration.  The  two  hardened  and  ground  wedges  C 
form  a  sizing  block  which  may  be  readily  adjusted  for  width 
of  cut.  This  tool  may  be  easily  taken  apart  and  reassembled 
when  it  is  desired  to  grind  the  cutting  edges.  A  U-shaped 
opening  for  the  machine  screw  as  shown  in  the  sectional 
view  must  be  provided  in  each  block  instead  of  a  round  hole, 
in  order  to  allow  for  the  adjustment. 

Buffalo,  N.  Y.  A.  F.  Owen 


KEYED  TOOL-STEEL  BUSHINGS  FOR 
GRAY  IRON  GEARS 

In  designing  a  train  of  gray  iron  feed-gears  for  a  plain 
milling  machine,  to  replace  more  expensive  bronze  gears, 
the  construction  shown  in  the  accompanying  illustration  was 
adopted.  The  design  overcame  an  objectionable  feature  ex- 
perienced with  the  bronze  gears,  in  addition  to  decreasing 
the  expense.  This  difficulty  resulted  from  the  steel  key  on 
the  feed-change  rod  quickly  wearing  away  the  keyways  in 
the  gears.  A  hardened  tool-steel  bushing  A  was  provided  for 
each  gear,  and  also  a  cored  pocket  C  in  the  gear  hub,  of  suf- 
ficient diameter  to  allow  the  passage  of  the  key  through  the 
keyway  B.  The  depth  of  the  cored  pocket  was  made  to  al- 
low 1/16  inch  clearance  for  the  sliding  key,  and  to  form  a 
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Gear  Hub  with  Keyway  for  Feed-change  Key  in  Tool-steel  Bushing 

rest  pocket  between  each  change  of  speed.  This  simple  idea 
has  successfully  overcome  all  trouble  caused  from  the  key- 
ways  becoming  worn. 

Hamilton,  Ontario,  Canada  J.  H.  Moobe 


MULTIPLE-SPINDLE  DRILL  HEAD 
FOR   LATHE 

The  four-spindle  drill  head  shown  in  the  accompanying 
illustration  may  be  used  on  work,  in  which  it  is  desired  to 
drill  a  series  of  holes,  such  as  automobile  flywheels.  The 
holes  may  be  drilled  while  the  work  is  in  the  lathe  by 
attaching  the  drill  head  to  the  lathe  tailstock  spindle.  If 
the  work  had  to  be  removed  to  a  drilling  machine  for  this 
operation,  a  jig  or  some  sort  of  holding  device  would  be 
required,  and  more  time  and  labor  would  be  consumed. 

The  construction  of  the  head  is  simple,  consisting  of  the 
split  body  A,  with  a  graduated  hub.  The  body  is  fastened 
to  the  tailstock  spindle  by  means  of  the  lever  S,  after  the  in- 
dicator collar  B  has  been  slipped  over  the  tailstock  spindle, 
and  against  the  hub,  and  fastened  by  the  screw  K.  The  large 
part  M  of  the  hub  has  an  opening  in  which  the  drill-head 
driving  pulley  E  is  situated,  being  carried  on  one  end  of  the 
driving  gear  shaft.  The  spindles  are  driven  from  the  driv- 
ing gear  D  through  spur  gear  trains  as  shown,  being  locked 
in  position  by  means  of  the  lock-nuts  C.  It  will  be  apparent 
that  the  relation  of  90  degrees  between  the  four  spindles 
must  always  remain  unchanged  if  accurate  work  is  to  be 
had.  The  graduated  hub  and  indicator  collar  previously 
mentioned  provide  for  drilling  work  where  the  quantity  of 
holes  required  is  more  than  four,  as  for  instance  six,  eight, 
ten,  twelve,  or  in  fact,  any  even  number  within  the  range 
of  the  head.  If  the  number  of  holes  to  be  drilled  is  not  a 
multiple  of  four,  it  is  possible  to  use  only  one  opposite  pair 
of  spindles.  For  example,  if  ten  holes  are  to  be  drilled,  the 
first  two  opposite  holes  are  drilled  with  the  head  indexed 
at  zero,  as  shown  in  the  illustration,  after  which  the  body 
is  turned  36  degrees  and  the  next  pair  drilled,  and  so  on 
until  five  pairs  or  ten  holes  are  drilled. 

In  operation,  the  lathe  spindle  does  not  revolve,  of  course, 
the  head  being  driven  independently  through  pulley  E,  and 
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the  drills  being  fed  Into  the  work  by 
means  of  the  tallstook  bandwheel,  after 
the  bead  baa  i»<'«'n  positioned  and  the  drill 
splndlea  looked. 

St  lllwater,    Minn.  Olio    I  >on  i  111  \ 


FORMULAS   FOR  OFFSET 
CRANKSHAFT  CAL- 
CULATIONS 


Engines  that  have  (.ho  center  of  the 
crankshaft  located  on  the  center  line  of 
the  cylinder  bave  a  piston  stroke  which 
is  exactly  equal  to  the  crankshaft  stroke. 
On  engines,  the  design  of  which  provides 
an  offset  crankshaft,  where  the  center 
linos  of  the  crankshaft  and  cylinder  do 
not  coincide,  the  crank  and  piston  strokes 
are  not  equal,  the  piston  stroke  being 
greater  than  that  of  the  crankshaft.  Re- 
ferring to  the  accompanying  illustration, 
S  represents  the  crankshaft  stroke,  ^  the 
piston  stroke,  L  the  length  of  the  con- 
necting-rod, M  the  offset  of  the  crank- 
shaft center,  and  R  the  throw  of  the 
crank.  Centers  D  and  Dt  represent  the  up- 
per and  lower  dead  centers  of  the  crank- 
shaft wrist-pin,  and  the  full  and  dotted 
lines  designated  by  the  dimensions  L 
show  the  respective  positions  of  the  connecting-rod  at  the 
end  of  each  stroke  of  the  piston. 

Then, 

Sx  =   V  (L  +  R)2  —  M1  —  V  (L  —  R)2  —  W 

Example — Assume  L  =  10  inches,  R  =  2%  inches,  8  =  5 
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read]  reference  tor  determining  what,  the 
cost  bas  been  to  keep  the  machinery  or 
the  equipment  In  working  condition,  These 
records  prove  of  great  value  when  fur- 
nishing repair  parts  In  <;ise  Of  break- 
downs or  when  duplicate  orders  arc  re 
quired  to  l»'  filled.  For  instance,  one  time 
it  was  desired  to  order  a  motor  just  like 
one  that  had  been  previously  installed, 
but  through  years  of  service,  the  name- 
plate  had  been  destroyed,  and  consequent- 
ly such  data  as  the  serial  number,  size, 
type,  voltage,  etc.,  could  not  be  ascer- 
tained. If  a  card  index  file  had  been 
available,  this  information  could  have 
been  found,  as  well  as  practically  all  nec- 
essary data  concerning  the  motor. 
Aurora,  111.  A.  H.  Boehm 


Diagram    illustrating'   Length    of    Stroke 
Offset   Crankshaft 


of 


inches,  and  M  =  iy2  inch 


From  the  formula, 


V  (10  +  2.5)2  —  1.52  —  V  (10 
V"  12.5s 


2.5)2  —  1.52 


1.52  —  y-7.52  —  1.52 
=  12.4097  —  7.3485  =  5.0612  inches 
Therefore,  S,  is  greater  than  S. 
New  York  City  K.  W.  Najder 


MACHINERY  AND  EQUIPMENT 
RECORD  CARD 

The  writer  has  had  several  years  of  experience  in  install- 
ing machinery  and  equipment,  and  in  connection  with  this 
work  encountered  considerable  difficulty  in  keeping  accurate 
records  of  all  machinery  installed  until  a  "Machinery  and 
Equipment  Record"  card  index  was  adopted.  The  type  of 
index  card  shown  in  Fig.  1  was  employed,  and  this  style 
of  card  has  given  very  satisfactory  results.  Such  a  card 
enables  all  data  concerning  any  machinery  or  equipment  in- 
stalled in  the  plant  to  be  accurately  recorded  and  the  record 
to  be  kept  in  a  convenient  file  for  reference.  On  the  reverse 
side  of  the  card  (Fig.  2)  a  record  of  the  repair  costs  of  the 
machinery   or   the   equipment   is   kept,   which    constitutes   a 


INCREASING  SHOP  PRO- 
DUCTION 

The  following  method  of  increasing 
shop  production  was  successfully  used  in 
the  plant  of  a  well-known  concern.  A  man 
was  appointed  to  investigate  the  maximum 
capacity  of  each  machine  in  the  shop  and 
to  decide  upon  the  maximum  speed  for 
any  diameter  of  work,  and  the  correct 
feed  for  any  depth  of  cut.  These  results  were  tabulated  and 
a  separate  card  was  made  for  every  machine,  informing  the 
operator  how  to  obtain  the  greatest  output  from  the  ma- 
chine for  every  operation  performed  on  it.  The  machine 
operators  were  watched  constantly,  and  as  soon  as  they 
turned  out  a  certain  per  cent  of  the  output  decided  upon  as 
possible,  they  received  an  increase  in  wages,  the  wage  fates 
being  entirely  set  on  this  basis.  The  wages  of  new  men 
were  steadily  increased  at  a  fixed  rate  for  a  period  of  six 
months,  after  which  they  were  paid  the  rate  that  their 
previous  records  showed  they  deserved. 

The  final  output  of  a  plant  depends  upon  the  output  of 
the  machining  departments.  No  other  department  has  as 
much  influence  upon  the  total  production.  Should  other 
departments  fall  behind,  these  can  be  quickly  enlarged  to 
take  care  of  any  increase  in  the  output.  Consequently  the 
plan  outlined  above  should  be  of  interest  to  all  those  respon- 
sible for  shop  production. 

Indianapolis,  Ind.  Stuaet  Dean 


PRODUCING  SHEET-STEEL  ARTICLES 

Sheet  steel  may  be  used  for  practically  any  kind  of  form- 
ing and  drawing  operations,  provided  it  has  the  proper  de- 
gree of  ductility  and  softness.  When  sheet  steel  was  first 
used  for  this  purpose,  a  certain  concern  experienced  trouble 
in  drawing  steel  cups.     Some  of  the  cups  were  cracked  and 
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Fig-.    1,     Machinery  and  Equipment  Record   Card 
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Fig.   2.      Back   of   Machinery   and  Equipment   Record   Card 
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Others  hud  a  fracture  along  the  side,  showing  plainly  that 
the  steel  was  not  adapted  for  thut  sort  of  work.  Other  steel 
wus  then  used,  and  although  the  shape  of  the  cup  was  satis- 
factory, the  outside  of  the  vessel  was  rough,  and  deep  veins 
and  seams  were  visible,  the  surface  having  the  appearance  of 
morocco  leather.  This  condition  was  not  desirable,  because  the 
surface  was  afterward  to  be  plated,  and  required  much  extra 
work  in  the  buffing  room,  a  coarse  wheel,  then  a  fine  wheel 
and  finally  a  felt  wheel  being  needed  to  make  the  surface 
sufficiently  smooth  for  plating.  One  explanation  for  the 
morocco-like  appearance  of  the  exterior  surface  is  that  when 
sheet  metal  cools,  the  outside  surface  often  cools  too  rapidly 
and  becomes  brittle,  and  since  the  internal  structure  of  the 
sheet  steel  is  softer  than  the  external,  it  stretches,  while  the 
hard  external  structure  breaks  and  leaves  cracks  in  the 
drawn  piece. 

It  is  now  possible  to  obtain  steel  which  has  an  absolutely 
smooth  surface  and  an  extra  bright  finish  after  being  formed 
or  drawn,  so  that  little  work  is  required  with  a  buffing  wheel 
to  prepare  it  for  the  plating  bath.  Steel  that  possesses  the 
qualifications  for  drawing  operations,  but  that  does  not  have 
a  smooth  surface  may  be  pickled  to  remove  scale  and  rust, 
the  operation  being  done  either  before  the  steel  goes  to  the 
press  room  or  after  the  parts  are  punched.  Cold-rolled  steel, 
when  soft,  is  much  better  to  use  for  drawing  operations  than 
hot-rolled  steel,  as  the  surface  of  the  former  is  smooth  and 
free  from  scale.  Where  the  outside  appearance  of  the  article 
is  of  little  importance,  blue  annealed  steel  will  usually  serve 
the  purpose,  and  even  common  sheet  iron  has  been  used  for 
forming  and  light  drawing,  where  the  finish  of  the  part  was 
of  no  consequence.  By  punching  the  steel  while  it  is  red- 
hot,  many  operations  can  be  accomplished  that  are  not  pos- 
sible when  the  metal  is  cold. 

Sheet-steel  articles  are  generally  colored  before  being 
plated;  this  can  be  accomplished  by  the  use  of  a  sheepskin 
wheel  which  gives  the  steel  a  bright  surface  so  that  it  will 
have  a  high  finish  after  being  plated,  but  since  steel  oxidizes 
easily,  it  soon  loses  its  bright  appearance,  and  when  shipped 
it  is  generally  coated  with  oil  as  a  preventive  against  oxida- 
tion. This  coating  causes  dust  to  collect,  which  in  time 
hardens,  so  that  a  cyanide  bath  is  necessary  to  remove  it. 
At  the  present  time  manufacturers  specialize  in  sheet  steel 
just  as  they  do  in  many  other  products,  and  it  is  obtainable 
for  deep  drawing,  either  way  of  the  grain  as  well  as  for 
light  drawing,  bending,  or  flat  stamping  work.  Some  firms 
grade  their  steel  and  state  the  capabilities  of  each  grade,  so 
that  cutting  and  trying  in  the  press  room  is  rarely  neces- 
sary. It  has  lately  been  demonstrated  that  with  proper 
treatment  sheet  steel  may  be  satisfactorily  used  for  many 
purposes  for  which  sheet  brass  and  copper  were  formerly 
employed.  Soft  sheet  steel  is  also  used  in  regular  produc- 
tion for  spinning  operations,  and  the  results  may  be  favor- 
ably compared  with  those  obtained  from  the  use  of  copper, 
brass,  and  aluminum. 

Pittsfield,  Mass.  H.  H.  Armstrong 


BORING  FIXTURE  FOR  BEVELED 
SURFACES 

The  illustration  shows  an  attachment  that  is  used  on  a 
lathe  for  boring  two  bevel  surfaces  and  two  straight  sur- 
faces on  flanged  pulleys  that  are  machined,  as  shown,  for 
friction  clutch  arrangements.  The  faces  and  flanges  of  the 
pulleys  have  been  previously  machined  and  can  therefore 
be  gripped  in  the  soft  chuck  jaws  W,  these  jaws  having 
been  especially  made  for  the  job.  It  will  be  noticed  that 
tool  X  bores  a  bevel  surface  and  a  straight  surface  under 
the  rim  of  the  pulley,  while  another  tool  Y  performs  a 
similar  operation  on  a  bevel  surface  and  on  a  straight  sur- 
face on  the  hub.  These  beveled  surfaces  are  both  at  an 
angle  of  45  degrees,  and  by  means  of  the  compound  rest 
of  the  machine  and  the  attachment  provided,  a  roughing 
and  a  finishing  cut  can  be  taken  over  these  surfaces  with- 
out disturbing  the  setting  of  the  tools. 


The  slide  .1  was  made  tO  replace  the  regular  slide  OH 
compound  rest,  and  is  operated  on  the  rest  in  the  usual 
manner  by  means  of  handle  /,'.  On  this  slide  a  block  0  is 
mounted  which  carries  four  tool-holders  D.  These  tool- 
holders  have  transverse  adjustment  on  the  block  to  regulate 
the  relative  positions  oi  I  lie  tools,  and  are  held  in  position 
by  screws  E,  while  the  tools  may  be  adjusted  laterally  for 
depth  of  cut,  being  clamped  by  the  screws  /•'.  Spring  (J  is 
held  in  a  counterbored  hole  in  block  0  and  is  compre 
against  slide  a  by  means  of  stud  //  and  nut  /..  The  tongued 
seat  X  locates  the  block  properly  on  the  slide.  After  the 
tools  have  been  properly  located  relative  to  the  work,  the 
carriage  is  moved  into  position  on  the  ways  of"  the  machine 
against  a  spacing  block  which  is  placed  between  the  car- 
riage and  a  stop  on  the  ways.  When  in  this  position,  slide 
A  is  fed  in  the  required  depth,  thus  machining  both  bevels 
simultaneously.  When  the  correct  depth  is  reached,  the 
spacing  block  is  removed  and  the  carriage  is  moved  later- 
ally to  machine  the  straight  part.  After  the  roughing  cuts 
have  been  taken  as  described  and  the  tools  have  been  with- 
drawn from  the  work,  the  block  and  tools  are  indexed  half 
a  revolution  by  loosening  nut  L  which  allows  spring  (}  to 
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Boring   Fixture   for  Beveled   Surfaces,    mounted   on   Compound   Best 
of  Lathe 

expand  and  raise  block  C  so  that  it  may  be  revolved  the 
required  amount  or  180  degrees.  The  nut  is  then  tightened 
on  the  bolt,  which  securely  holds  the  block  in  place  while 
the  finishing  cuts  are  being  taken  in  a  similar  manner  to 
those  for  roughing.  By  the  use  of  this  fixture  production 
may  be  greatly  increased. 

Pawtucket,  R.  I.  Frank   H.  Mayoh 


HARDENING  TOOL  STEEL 

To  harden  forming  tools,  cutters,  or  similar  tools  which 
require  a  smooth  surface  and  at  the  same  time  which  need 
to  be  very  hard,  satisfactory  results  can  be  obtained  by  the 
following  method:  The  gas  furnace  should  be  raised  to  a 
temperature  of  about  1600  degrees  F..  and  the  g;is  and  blast 
should  then  be  shut  off.  Place  the  tools  in  the  hack  heat  of 
the  furnace  until  they  become  half  red.  and  then  push  them 
into  the  center  of  the  furnace,  keeping  them  there  until  the 
temperature  falls  to  a  little  under  1500  degrees  F.  The 
tools  should  then  be  plunged  in  salt  water.  For  work  on 
softer  grades  of  steel,  the  temper  should  be  drawn  to  about 
400  degrees  F. 

Worcester,  Mass.  E.  M.  Peterson 
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SHOP  AND  DRAFTING-ROOM  KINKS 


TAP  KINK 

When  using  hand  taps,  own  those  that  are  furnished  in 
sets  of  three,  the  taps  must  be  twisted  back  and  forth  in 
tapping  B  piece  of  steel.  This  twisting  and  wrenching  con- 
siderably shortens  the  life  of  the  taps,  and  should  be  avoided 
wlu-n  possible.  If  the  taps  are  ground  down  sufficiently  so 
that  each,  when  used  successively,  can  be  screwed  directly 
through  the  steel  without  wrenching  or  twisting,  they  will 
be  preserved  for  a  very  much  longer  period  of  time.  The 
first  tap  Should  have  the  tops  of  all  its  threads  ground  away 
with  a  gradual  taper,  and  each  succeeding  tap  should  be  a 
little  larger  and  of  the  same  taper.  A  set  of  three  or  four 
taps,  ground  as  stated  above,  will  outlast  the  regular  set, 
will  give  just  as  good  results,  and  such  taps  are  much  easier 
on  the  wrench. 

San  Francisco,  Cal.  M.  Jackeb 


SCHEME  FOR  DETERMINING  WHERE- 
ABOUTS OF  FOREMEN 

A  simple  scheme  for  finding  a  foreman  when  absent  from 
his  department  is  shown  in  the  accompanying  illustration. 
The  device  consists  of  a  circular  disk  cut  from  ordinary  pa- 
per or  cardboard  and 


put  over  the  mouth- 
piece of  the  telephone, 
and  the  foreman  on 
leaving  the  depart- 
ment simply  attaches 
an  ordinary  paper  clip 
opposite  the  depart- 
ment name  to  which 
he  is  going.  The  clerk 
can  thus  readily  de- 
termine the  foreman's 
whereabouts  and  upon 
answering  the  tele- 
phone can  at  glance 
furnish  the  desired  information.  In  case  the  foreman  should 
go  from  one  department  to  another  this  fact  should  be  com- 
municated to  the  clerk  and  the  clip  changed  to  correspond. 

M.  P.  M. 
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divided 
marked 
shown, 
cut   out 


into  suitably 
sectors  as 
The  center  is 
so    as    to   be 


Mouthpiece    Chart   for   the   Telephone 

by  Means   of   which  Foremen 

may   be   easily   located 


A  DOWELING  KINK 

Much  of  the  trouble  experienced  in  assembling  parts  that 
are  doweled  together  may  be  traced  to  the  dowel  holes.  Even 
though  the  holes  may  be  carefully  lapped  they  are  likely  to 
bulge  out  or  to  be  dug  into  by  the  dowel  when  it  is  being 
driven  in  on  reassembling.  A  simple  method  of  overcoming 
this  is  to  chamfer  the  holes  where  the  pieces  of  work  come 
together.  This  little  kink  will  prove  a  great  time-saver  on 
gage  and  fixture  work  in  cases  where  reassembling  is  re- 
quired. H.  A.  T. 


CENTERING  FIXTURE 

The  centering  fixture  shown  at  A  in  the  accompanying  il- 
lustration was  made  for  the  purpose  of  rapidly  locating  and 
centering  bosses  of  levers  and  bellcranks  similar  to  those 
shown  at  B  and  C,  respectively,  previous  to  being  drilled. 
As  the  only  requirements  in  locating  the  holes  were  that 


they  be  centered  with  the  bosses,  the  method  described 
proved  sufficiently  accurate  and  was  considered  less  expen- 
sive than  using  a  drill  jig.  As  will  be  seen  by  referring  to 
A,  the  locating  fixture  consists  of  a  body  having  a  90-degree 
vee  at  one  end,  and  an  adjustable  punch-holder  carrying  a 
center-punch.  In  operation,  the  punch  is  adjusted  to  a  dis- 
tance from  the  sides  of  the  vee  equal  to  the  radius  of  the 
boss  to  be  centered,  and  is  locked  in  place  by  means  of  a 


^V 


to  > 
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n    .  <&& 
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Fixture  for  centering  Bosses  on  Levers  and  Bellcranks 

wing-nut.  By  placing  the  lever  under  the  fixture  with  the 
boss  against  the  vee,  the  punch  will  be  located  in  the  center 
of  all  bosses  of  like  radius. 

Cincinnati,  Ohio  Howard  M.  Bogabt 


HAND  FACING  TOOL 

The  accompanying  illustration  shows  a  hand  facing  tool, 
which  was  used  for  accurately  facing  the  ends  of  bearings 
square  with  the  bore.  The  machine  steel  body  A  of  the  tool 
is  pack-hardened  and  ground.  One  end  of  the  body  is  squared 
for  the  use  of  a  wrench  and  the  other  end  is  ground  to  the 
size  of  the  bore  forming  the  pilot  for  the  facing  cutter  B. 
This  cutter  has  twenty-two  cut  teeth,  and  is  made  of  hard- 
ened and  ground  high-speed  steel.  The  drill-rod  pin  C  acts 
as  a  key  for  the  cutter  and  body.  The  cutter  and  the  shoul- 
dered part  of  the  body  are  threaded,  and  after  the  cutter 


LEFT  HAND  THREADS 

RIGHT  HAND  THREADS 
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Hand  Tool  for  Facing  Ends  of  Bearings  Square  with  the  Bore 

is  properly  aligned  by  means  of  this  shouldered  section  it  is 
held  in  place  by  the  threaded  ring  D  which  securely  locks 
the  cutter  in  place  because  of  the  opposite-hand  threads. 
This  threaded  ring  is  knurled  and  is  drilled  for  a  spanner 
wrench. 

New  Brunswick,  N.  J.  C.  H.  Dengleb 

*     *     * 

The  Council  of  the  German  Industrial  Standards  Commit- 
tee has  specified  that  the  temperature  at  which  reference 
gages  are  to  be  standard  shall  be  20  degrees  C.  (68  degrees 
F.).  It  is  further  stipulated  that  the  International  system 
of  screw  threads  and  the  Whitworth  screw  threads  shall 
both  be  considered  as  standards  in  Germany. 
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HOW  AND  WHY 


QUESTIONS  ON  PRACTICAL  8UBJECTS  OF  GENERAL  INTEREST 


DRAWING  A  BRASS  SHELL 

R.  W. — A  cup  of  the  dimensions  shown  in  the  accompany- 
ing illustration  is  to 
be  drawn.  Can  any 
reader  of  Machinkky 
that  has  performed 
drawing  operations  on 
cups  of  this  or  similar 
shape  furnish  illustra- 
tions and  descriptions 
of  the  dies  that  have 
actually  been  used  in 
performing  the  work? 
The  material  is  brass, 
No.  30  gage.  The  tools 
should  preferably  b  e 
designed  for  a  single- 
action  press. 


Machinery 


Cup 


shaped   Brass   Shell   to   he   drawn   on 
a    Single-action    Press 


CLUTCH  DESIGN  FOR  CLOSELY  SPACED 
SHEAVES 

R.  L.  C. — In  a  space  6  inches  in  height,  six  small  sheaves, 
2%  to  5  inches  in  diameter,  are  mounted  upon  a  %-inch 
vertical  shaft,  driven  by  a  ^-horsepower  motor  at  175  rev- 
olutions per  minute.     These   sheaves  must  be  operated   in- 


jecting pins  H  on  the  thrust  spool  are  the  means  of  connec- 
tion between  the  links  and  the  spool.  Slide  J  is  capable  of 
sliding  in  the  guides  K  and  it  will  be  seen  that  a  slight 
movement  of  J,  in  the  direction  indicated  by  the  arrow,  will 
operate  the  toggles  and  exert  pressure  on  the  clutch  C  by 
means  of  the  steel  balls  contained  in  the  end  of  the  thrust 
spool.  It  should  be  stated  that  the  plate  J  is  made  wide  so 
that  it  will  be  as  stiff  as  is  possible  for  it  to  be  in  such  a 
narrow  space. 

The  foregoing  description  has  to  do  only  with  the  clutch 
design.  It  is  suggested  that  the  clutch  could  be  held  in  the 
driving  position  by  means  of  a  spring  attached  to  the  sliding 
plate  J,  and  on  the  other  hand,  could  be  held  in  disengage- 
ment by  means  of  a  simple  pawl  attachment. 

Answered  by  Edmund  C.  Persans,   Brooklyn,   N.  Y. 

The  accompanying  illustration  shows  a  design  for  the 
sheave  problem  presented  to  the  readers  of  Machinery  on 
page  758  of  the  April  number.  The  largest  sheave,  clutch, 
and  spring  are  shown  in  section,  the  same  design  being 
used  for  each  sheave,  although  the  details  are  somewhat 
different  owing  to  the  amount  of  space  available  in  the 
smaller  sheaves.     The  clutch  disk  A  is  keyed  to  the  shaft, 


Clutch  which   may  he   operated  hy  a  Short   Radial   Movement 


dependency  by  frlctlonal  clutch  mechanisms  moved  radially 
in  relation  to  the  shaft.  What  is  the  proper  design  for  a 
clutch  mechanism  operated  by  a  short  radial  movement  in 
the  %-inch  space  that  there  is  available  between  the 
sheaves  ? 

Answered  by  R.  P.  Deane,  Holyoke,  Mass. 

The  accompanying  illustration  shows  a  design  for  a  clutch 
arrangement  that  may  satisfactorily  answer  the  question 
submitted  to  the  readers  of  Machinery  in  the  April  number, 
page  758.  In  the  illustration  it  will  be  noted  that  only  one 
sheave  and  clutch,  of  the  six  required,  is  shown.  The  clutch 
driving  collar  B,  which  is  pinned  to  the  shaft  A,  has  two 
ears  serving  as  keys  for  engaging  slots  in  the  hub  of  the 
driving  member,  or  clutch  G.  This  clutch  fits  over  the  in- 
ternal hub  of  the  sheave  D  and  bears  against  the  friction 
surface  E  of  the  sheave.  It  will  be  observed  that  the  out- 
side diameter  of  the  sheave  hub  is  the  same  as  that  of  the 
collar  B;  and  also  that  the  outside  diameter  of  the  clutch 
C  is  equal  to  the  diameter  of  B  through  the  ears.  This 
construction  allows  the  thrust  spool  F  to  slide  over  the  two 
parts  and,  by  means  of  a  thrust  ball  bearing  O,  to  operate 
the  clutch  against  the  friction  surface  E.  The  thrust  spool 
is  connected  to  lugs  on  the  sliding  plate  J,  by  means  of  two 
toggle  links  J  located  diametrically  opposite  each  other.   Pro- 


and  the  sheave  B  is  free  to  revolve.  When  desiring  to 
transmit  power  by  means  of  the  sheave,  the  yoke  C  is 
swung  on  its  fulcrum  F,  so  as  to  force  roller  D  in  the  direc- 
tion indicated  by  the  arrow  and  bring  it  into  contact  with 
the  side  of  the  sheave,  thus  creating  sufficient  friction   be- 


Sheaves  and  Driving  Mechanism 
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tween  the  conical  clutch  disk  and  the  sheave  to  transmit 
the  required  power.     I  B  will  release  the  sheave 

from  eontad  with  the  dish  when  It  J  to  dl  ten 

the  clutch,     it  li   >\  Idem  thai  w  Ith  thl    de  ilgn  each  Bh( 
m;i\   be  operated  Independently. 


GLAZED  AND  LOADED  GRINDING 
WHEELS 

K  \i  \\  ii.it  Is  the  difference  between  a  glazed  and  a 
loaded  grinding  wheel? 

\  \  wheel  is  said  to  be  "glazed"  when  the  abrasive  or 
cutting  panicles  become  dull  and  are  worn  down  even  with 
the  bond.  Glazing  may  indicate  that  the  bond  is  too  bard 
and  thai  the  gril  is  not  dislodged  before  it  is  dulled  exces- 
sively; or  glazing  may  be  the  result  of  an  excessive  wheel 
speed.  When  the  pores  or  spaces  between  the  abrasive  grains 
are  filled  with  the  material  being  ground,  or  are  clogged, 
the  wheel  is  'loaded."  Loading  may  be  due  to  a  slow  speed 
or  to  too  hard  a  bond. 


A  TOOLMAKER'S  PROBLEM 

j  a. — Will  you  kindly  show  me  how  to  find  the  correct 
diameter  of  a  plug  which  will  be  tangent  to  the  sides  of  a 
snap  gage  as  shown  in  the  illustration?  The  2-inch  dimen- 
sion and  the  15-degree  angle  are  all  that  are  known. 

Answered  by  Giovanni  Puccia,   New  York  City 

The  following  is  another  simple  solution  of  the  tool- 
maker's  problem  presented  in  the  February  and  April  num- 
bers of  Machinery.     Draw  OA  and  OB,  which  according  to 

geometry,  bisect  the 
angles  DAB  and  EBA, 
respectively.  Draw  00 
perpendicular  to  AB. 
In  the  triangles  OAC 
and  OBC,  side  00  is 
common.  Therefore: 

tan  a  X  (2-R)  = 
tan  b   X  R; 

tan  52  degs.  30  min- 
utes (2-R)  =  tan  45 
degrees  X  R; 

1.30323  (2-R)=lR; 
2.60646      =      R      + 
1.30323  R  =  R    (1   + 
1.30323); 

2.60646 

R   = = 

2.30323 

Diagram   for   finding:   Diameter  of   a  Plug  1.13165     inch     and     2R 

that  is   Tangent   to   the   Sides  ««,>„«    ■      ■, 

of  a  Snap   Gage  =    2.2633    inches. 


E 

Jl    15° 

O 

/  !  \           J 

A 

B 

c 

< 2-R > 
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cry 

with  ^'i  inch  machine  Bteel  shafts  and  cast-iron  bearings 
i1  niches  long,  have  rendered  ervice  winch  compares  favor- 
ably with  thai  of  a  number  of  machines  of  standard  make 

winch  are  Installed  in  tin-  same  room.  These  standard  ma- 
chines are  furnished  with  much  larger  bronze  bearings  and 

their  shafts  are  made  ..I    harder  steel   than  those  of  the  duplex 

machines.  The  latter  are  about  seventeen  years  old  and 
have  been  In  constant  operation  on  accurate  work  al  a  speed 

Of  about  250  revolutions  per  minute  tor  most  of  that  time. 
Although  the  bushed   bearings  may   be  better  construction, 

the  Old  solid  cast-iron  bearings  are  giving  equal  satisfaction 
and   performing  the  same  type  of  service. 


FINDING  THE  LENGTH  OF  THE  RADIUS 
OF  A  TANGENT  ARC 

E.  E.  J/ — How  can  the  length  of  the  radius  of  a  tangent 
arc  for  a  slabbed  cylindrical  piece  be  found  if  the  radius  R 
of  the  piece,  the  angle  a  at  which  the  slab  is  taken,  and  the 
distance  y  are  known? 

Answered  by  J.  L.  Jinkins,   Benton  Harbor,   Mich. 

Continue  lines  BC  and  OA  to  the  point  of  intersection  E. 
Also  draw  CF  parallel 
to  BO  from  the  point 
of  tangency  C.  Accord- 
ing to  geometry  DF 
bisects  angle  CFA ; 
therefore  angles  DFA 
a 

and   DFC   equal  . 

2 
We  then  have: 

DA 
r  =  AF  =  


a 


tan 


DA    = 

EA 

tan 

degrees  - 

-a) 

EA  = 

EO 

—  R 

(90 


EO  = 


Diagram  for  finding  the  Length  of  the 
Radius  of  a  Tangent  Arc 


Therefore, 


DA  = 


—  R  tan  (90  deg. 


a) 


and 


(Y-r-  cos  a)  — R  tan  (90  deg.  —  a) 


tan 


( Y  -5-  cos  a)  —  R  cot  a 


tan 


OAST  IRON  OR  BRONZE  BEARINGS  FOR 
MACHINE  TOOLS 

Machine  Tool  Builder — The  opinions  of  men  in  the  ma- 
chine tool  trade  are  invited  as  to  the  relative  merits  of  cast- 
iron  and  bronze  bearings  for  machine  tools  when  the  spin- 
dles are  made  of  steel,  hardened  and  ground. 

Reply  by  Donald  A.  Hampson,  Middletown,   N.  Y. 

Routing  machines,  such  as  used  for  photo-engraving,  have 
a  shaft  for  carrying  the  tool,  which  is  approximately  %  inch 
in  diameter  and  which  revolves  at  from  8000  to  14,000  rev- 
olutions per  minute.  The  cast-iron  bearings  for  these  shafts 
are  often  unbushed.  About  twelve  years  ago,  the  writer 
made  quantities  of  these  bearings,  and  does  not  recall  that 
they  have  ever  been  replaced;  in  fact,  the  quill  bearings  on 
the  sensitive  drilling  machines  in  the  shop  did  not  ap- 
parently give  as  good  service  as  the  unbushed  bearings  on 
the  routing  machine,  although  the  latter  revolved  much 
faster  than  the  drill  spindle  and  performed  nearly  as  heavy 
%vork. 

In  another  instance,  six  duplex  milling  machines,  equipped 


PRODUCTION  PROBLEM  FOR  THE 
MACHINE  SHOP 


M.  M.  S.— The  fol- 
lowing problem  is  sub- 
mitted to  the  readers 
of  Machinery.  It  is 
desired  to  determine 
the  best  and  most 
economical  method, 
on  a  production  basis, 
of  removing  section 
ABCD  (see  illustra- 
tion), thus  forming  a 
slot  in  which  the  mov- 
able jaw  of  an  adjust- 
able wrench  may  op- 
erate after  the  hole 
in  the  jaw  rack  has 
been  drilled. 


SECTION 'ON  X-Y 


Machinery 


Wrench  Head  in  which  Slot  is  to  be  cut 
for   Movable  Jaw 
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NEW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD   OF   NEW   AMERICAN    METAL-WORKING    MACHINERY 


Bement  Horizontal  and  Vertical  Wall   Planer.    Nilcs-Bement- 

Pond   Co.,    Ill   Broadway,    New    JTork   City 1087 

Cincinnati   High-power  Vertical    Milling   Machine.     Cincinnati 

Milling    Machine    Co.,    Cincinnati,    Ohio 1088 

Bradford   Geared-head    Lathes.      Bradford   Machine   Tool   Co., 

Eighth    and    Evans    Sis.,    Cincinnati,    Ohio 1090 

Defiance  Multiple-spindle  Drilling  Machine.  Defiance  Ma- 
chine   Works.    Defiance,    Ohio 1091 

Hawes    Sensitive    Radial     Drilling     Machine.      C.    L.    Hawes, 

12  Adams   St.,   Ashtabula,    Ohio 1092 

Winterhoff    Draw-bench.      Winterhoff   Tool    &    Machine    Co., 

Elkhart  Ave.  and  Jackson  St.,  Elkhart,  Ind 1092 

National    Tool-room    Grinder.      National    Machine    Tool    Co., 

1825  N.   .Erie   St.,   Kacine,   Wis 1092 

Pedrick  Taper  Boring  Machine.     Pedrick  Tool  &  Machine  Co., 

3639   N.   Lawrence   St.,   Philadelphia,   Pa 1093 

"Volyum"  Coolant  Pump.     Volyum  Pump  Co.,  419  W.  Liberty 

St.,    Cincinnati,     Ohio 1093 

Chapln    &    Baker   Tool-holders.      Chapin   &    Baker   Mfg.    Co., 

Inc.,   143   Edison   St.,   Syracuse,   N.    Y 1094 

Hartness    Automatic    Die.      Jones    &    Lamson    Machine    Co., 

Springfield,    Vt 1094 


American     Broaching     Machine.       American     Broach    £     Ma- 
chine  CO.,   Ann  Arbor,    .Mich .    100 1 

Chard   Manufacturing   Lathe.     Chard    Lath.    Co.,   New  Castle, 

I'"l .    1095 

Worcester    Internal    Grinding    Machine.      Worcester    Ma  chine 

Works.    Inc.,    Worcester,    Mass ,,    1098 

Wallace    Bench   Jointer.      J.    I).    Wall  1401-1405    W. 

.lackson    Blvd.,   <  Jhlcago,    111 

Surface     Combustion      Furnace.        Surface     Combustion 
366-368  Gerard  Ave.,  Bronx,  New  Fork  <-itv. 

J.    H.  Williams  Turning  Tool  -  holders.     J.   H.    Williams  &   Co., 

61  Richards  St.,  Brooklyn,  N.  v 1097 

Arnold  Milling  Cutters.  II.  H  Arnold  Co..  Rockland,  Mass  .  1098 
Universal    Tool-holder.      Universal   Tool-Hold  i 

17th   St.,    Cleveland,    Ohio 1098 

Wardwell    Saw    Grinding    Machine.     Wardwell    litg.    Co.,    112 

Hamilton  Ave,   Cleveland,  Ohio 1098 

Mathison   Machine  Clamps.    Albert  O.   Mathison,  19*',  Carli 

St.,   New   Britain,    Conn ...    1098 

Wright   Engine   Lathe.     Wright   Works,    1150  8.    Washtenaw 

Ave.,    Chicago,    111 .   1098 

"Lettgo"   Mechanical   Overload   Release.      Link-Bell 

cago,    111 


Bement  Horizontal  and  Vertical  Wall  Planer 


A  No.  3  horizontal  and  ver- 
tical wall  type  of  planer 
has  recently  been  added 
to  the  line  of  machine  tools  built 
by  the  Bement-Miles  Works  of 
the  Niles-Bement-Pond  Co.,  Ill 
Broadway,  New  York  City.  This 
machine  is  intended  for  use  in 
finishing  the  surfaces  of  large 
castings  which  are  of  such  bulk 
and  weight  that  they  cannot  be 
machined  on  an  ordinary  planer.  The  provision  for  working 
on  both  horizontal  and  vertical  surfaces  makes  this  new 
planer  especially  adapted  for  the  performance  of  operations 
on  castings  where  it  is  required  to  plane  both  horizontal  and 
vertical  faces  of  the  work  and  have  them  at  exact  right 
angles.  This  result  Can  be  accomplished,  because  all  of  the 
planing  is  done  without  the  necessity  of  resetting  the  work. 
Another  applica- 
tion of  this  ma- 
chine is  for  facing 

the   ends   of    long 

castings    which 

would  not  pass  be- 
tween the  housings 

of    a    planer    of 

standard   design. 

The     machine    has 

sufficient  capacity 

to  plane   15   feet 

horizontally   and    8 

feet  vertically,   but 

a    greater    planing 

capacity    could,    of 

course,  be  provided 

in  either  direction. 
Reference  to  the 

illustration      will 

show      that     this 

planer    consists    of 

a  wall  plate  which 

is    supported    by 

three  posts  that  are 

of   a   liberally    pro- 
portioned   box    sec- 


This  combination  vertical  and  horizontal  planer  con- 
sists of  a  wall  plate  on  which  a  vertical  rail  is 
mounted.  For  horizontal  planing,  two  screws  that 
are  mounted  on  the  wall  plate  are  connected  with  the 
reversing  motor  drive,  to  reciprocate  the  rail  on  its 
horizontal  bearings;  and  at  the  same  time,  a  screw 
in  the  rail  is  connected  with  the  feed  mechanism,  in 
order  to  impart  a  feed  motion  to  the  tool-saddle.  For 
vertical  planing,  this  method  of  making  connection 
with  the  driving  motor  and  feed  mechanism  is  re- 
versed, so  that  the  two  horizontal  screws  feed  the 
rail  along  the  bed,  and  the  reversing  motor  recip- 
rocates the  tool-saddle  up  and  down  upon  the  rail. 


No 


3   Horizontal   and   Vertical  Wall   Type   of  Planer  built   by   the  Bement-Miles   Works 
of    the    Niles-Bement-Pond    Co. 


tion  to  assure  the  maintaining 
of  accurate  alignment  when  the 
machine  is  taking  a  heavy  cut. 
On  the  wall  plate  there  are  bear- 
ings which  support  a  vertical 
rail  that  has  a  horizontal  move- 
ment. The  wall  plate  forms  three 
horizontal  rails,  one  on  its  top 
surface  which  carries  the  weight 
of  the  rail,  and  two  on  its  ver- 
tical face  to  serve  as  guides.  The 
vertical  rail  is  made  of  a  heavy  box  section  with  reinforce- 
ments at  the  rear.  This  method  of  construction,  acting  in 
conjunction  with  extensions  at  the  front  of  the  rail,  provides 
exceptionally  long  bearing  surfaces  that  afford  adequate  sup- 
port for  the  cross-rail  and  tool-saddle  when  the  machine  is 
planing  in  any  direction.  The  rail  is  gibbed  to  the  square 
lock  of  the  lower  vertical  track  and  to  the  rear  of  the  top 

bearing  surface  on 
the  wall  plate,  with 
m  e  a  n  s  for  easily 
taking  up  lost  mo- 
tion resulting  from 
wear.  It  will  be 
seen  thai  the  tool- 
saddle  has  a  long 
bearing  on  the  rail. 
When  the  mach- 
ine is  u  s  e  d  for 
planing  horizontal- 
ly, a  vertical  feed 
movement  is  im- 
parted to  the  sad 
die  on  the  rail;  and 
when  planing  ver- 
tically, the  rail  baa 
a  horizontal  feed 
movement  on  the 
wall  plate.  In  each 
of  the  tracks  on 
the  vertical  surface 
of  the  wall  plate, 
there  is  an  ac- 
curately cut  steel 
screw,  these  screws 
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baing  gear*  d  toi  ether  1  haft,    Owing  to  the  fad 

that   the  t*  o  ecre^  i  beai    I  <  elal  Ion  to  each  other, 

in,-  i-;i 1 1  ie  traversed  horl  ontally,  and  always  maintain 
accurate   vertical  \    ■■<  revi    mounted    In    the   rail 

Imparts  vertical  movemenl  to  the  tool-saddle.  B)  means  of 
suitably  arranged  clutcheB,  the  horizontal  Bcrewa  may  be  con- 
nected with  the  driving  motor  for  horizontal  planing;  and 
when  id-  the  vertical  screw   is  engaged  with  the 

teed  mechanism  tor  teeding  the  tool-saddle  vertically  along 
ihc  rail.  A  similar  arrangement  of  clutches  provides  tor  engag- 
ing iiif  vertical  screw  with  the  driving  motor:  and  when 
this  is  done,  the  two  horizontal  screws  arc  connected  with 
the  iced  mechanism  to  provide  for  feeding  the  vertical  rail 
horizontally  along  the  wall  plate.  There  is  a  tool-rest  on 
the  saddle  which  has  a  compound  swiveled  slide  and  an 
apron  with  spring  relief.  The  whole  tool-slide  is  made  to 
turn  around  its  center  for  presenting  the  tool  apron  in  the 
right  direction,  for  either  horizontal  or  vertical  planing.  An 
In-and-out  traverse  movement  of  25  inches  is  provided  for 
the  tool  slide,  and  this  may  be  operated  by  hand  or  by  an 
automatic  feed.  The  saddle  is  counterbalanced  by  means  of 
steel  cables  running  up  over  sheave  wheels  at  the  top  of  the 
rail  and  connected  with  a  counterweight  which  moves  inside 
the  rail. 

Power  for  driving  this  machine  is  furnished  by  a  30-horse- 
power  direct-current  reversing  electric  motor  which  is  wound 


rail  for  the  convenience  of  the  operator  In  adjusting  the  dogs 
<>i<  the  vertical  shifter  rod,  when  ii   is  iii  a  position  out  of 

reach  from  the  floor.  Then;  is  al  0  B  platform  lor  the  work- 
man, which  slides  along  a  planed  track  on  the  bed  i.l'  the 
machine,  this  platform  being  connected  tO  the  lower  end  of 
the  Pall  and  traversed  With  it.  A  Moor  plate  with  T  slots  in 
its  upper  surface  is  usually  furnished   with  the  machine,  this 

plate  being  securely  bolted  to  the  bed.  it  is  used  for  sup- 
porting and  fastening  the  pieces  of  work  to  be  planed.  Sm-h 
a   floor  plate  is  not.  shown  on   the  machine  that,  is  illustrated 


CINCINNATI   HIGH-POWER   VERTICAL 
MILLING  MACHINE 

This  high-power  vertical  milling  machine  has  been  developed 
along  tin  same  general  lines  as  the  Cincinnati  Vo.  5  hori- 
zontal miller  shown  in  the  June  number  of  Machineby.    It 

embodies  many  of  the  same  features  of  design,  such  as  an 
automatically  controlled  intermittent  feed  movement  with 
rapid  power  traverse  of  the  table  between  feed  movements, 
a  brake  ivhich  automatically  stops  the  spindle  when  the  driv- 
ing clutch  has  been  disengaged,  and  adequate  provision  for 
lubricating  tin-  mechanism  and  delivering  coolant  to  the  work. 
A  No.  4  high-power  vertical-spindle  milling  machine  has 
been  developed  by  the  Cincinnati  Milling  Machine  Co.,  Cin- 
cinnati, Ohio,  which  is  designed  along  the  same  lines  and 
incorporates  many  of  the  same  features  that  are  present  on 


Fig.    l. 


No.    4   Cincinnati   High-power   Vertical   Milling   Machine   with 
Circular  Milling  Attachment 


for  220  volts,  and  has  a  speed  range  of  1  to  4.  By  means  of 
the  motor  range,  the  cutting  speeds  may  be  varied  from  1 
to  2  and  the  return  spewed  is  also  variable,  this  return  move- 
ment being  made  at  twice  the  cutting  speed.  The  motor  is 
directly  connected  by  gearing,  and  it  is  provided  with  a  Pond 
patented  controller  with  no-voltage  and  overload  release,  by 
means  of  which  any  cutting  speed  may  be  obtained  combined 
with  any  return  speed  within  the  range  that  is  available  on 
this  machine.  The  cutting  speeds  are  from  14  to  25  feet  per 
minute  in  either  direction,  and  the  return  speeds  are  from 
25  to  50  feet  per  minute.  For  feeding  the  vertical  rail  along 
its  horizontal  tracks  or  for  feeding  the  saddle  along  the  rail, 
the  range  of  feed  movements  provided  by  means  of  a  ratchet 
mechanism  are  from  1/50  to  1/2  inch;  and  the  tool-slide  has 
an  in-and-out  feed  movement  ranging  from  1/32  to  1/4  inch. 
These  feeds  are  arranged  so  that  they  can  be  thrown  into 
gear  in  only  one  direction  at  a  time.  The  motions  of  the 
saddle  and  vertical  rail  are  automatically  reversed  at  any 
predetermined  position  or  for  any  required  length  of  stroke, 
by  means  of  adjustable  stops  carried  on  the  vertical  and 
horizontal  shifter  rods.    A  ladder  is  attached  to  the  vertical 


Fig.   2.     Right-hand  View   of   Same   Machine   shown  in  Fig.    1,   without 
Circular    Milling    Attachment 

the  No.  5  high-power  horizontal-spindle  milling  machine 
built  by  the  same  concern,  which  was  illustrated  and  de- 
scribed in  the  June  number  of  Machinery.  A  view  of  the 
left  side  of  the  machine  is  shown  in  Fig.  1,  while  the  right 
side  of  the  machine  is  illustrated  in  Fig.  2.  This  machine 
is  adapted  for  certain  classes  of  die  and  tool  work  and  many 
manufacturing  operations,  where  a  vertical  miller  has  ob- 
vious advantages  over  a  horizontal  milling  machine;  the 
method  of  holding  the  work  is  often  simpler  and  the  work 
is  more  accessible  and  easier  to  be  observed.  Also  in  com- 
bination with  a  rotary  milling  attachment  shown  in  Fig.  1. 
the  vertical  type  of  machine  may  be  used  for  continuous 
milling  operations. 

General  Design  of  the  Machine 

The  column  of  this  machine  has  been  made  adequately 
strong  to  take  care  of  the  strains  which  are  produced  by  the 
cutter  in  a  machine  of  this  type  when  taking  heavy  cuts  at 
high  rates  of  speed.  The  knee  has  also  been  liberally  propor- 
tioned in  order  to  absorb  these  strains  and  also  to  support 
the  table,   saddle,   fixtures,  and   work.     Square-gibbed   bear- 
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ings  with  narrow 
guides  are  provid- 
ed for  holding  the 
knee  to  the  column 
and  for  holding  the 
saddle  to  the  knee. 
The  method  of 
square  gibbing  al- 
lows the  Incorpora- 
tion of  a  clamp  for 
securing  the  saddle 
in  position  on  the 
knee,  which  is  so 
effective  that  no 
special  stops  or 
other  facilities  are 
required  when 
heavy  i  r  r  eg  u  lar 
cuts  are  being 
taken.  Fig.  1  shows 
the  machine  pro- 
vided with  a  cir- 
cular milling  at- 
tachment for  con- 
tinuous     milling, 


Machinery 


Fig-.    3.      Sectional    View    showing    Arrangement    of    Speed-changing   Mechanism 


which  at  the  same  time  allows  the  table  feed  to  be  used  in- 
dependently of  the  rotary  feed,  and  the  power  quick  traverse 
to  be  used  for  both  the  machine  table  movement  and  for 
rotating  the  circular  attachment.  The  table  is  of  the  box 
type  of  construction  and  is  well  ribbed. 

The  machine  is  driven  by  a  pulley  which  is  mounted  on  a 
bracket  fastened  to  the  rear  of  the  column.  The  pulley  runs 
on  ball  bearings  and  drives  the  machine  by  means  of  a  fric- 
tion clutch  which  may  be  operated  by  the  starting  lever  from 
either  the  front  or  rear  of  the  machine.  A  brake  is  connected 
to  the  starting  lever  which  automatically  stops  the  spindle 
after  the  clutch  has  been  disengaged.  The  pulley  is  enclosed 
by  the  guard.  The  driving  shaft  of  the  machine  runs  at  a 
fast  speed  which  allows  the  use  of  a  high-speed  motor. 

Arrangement  of  the  Speed-changing-  Mechanism 
A  sectional  view  of  the  upper  part  of  the  machine  which 


Fig.   4. 


Arrangement  of  the  Back-gear  Shaft,   with  Spindle  Head 
removed 


clearly   lllusti 
the   speed-changing 
in  .•  c  ban]  s  m 
shown     [n     pig 

Tin-  mei  b 
similar   to   that  of 

the  No.  •">  machine 
except  that  the 
spindle    and    back- 

gear  shaft 
placed  in  a  vertical 
position,  it  will  be 
noted  thai  the  back- 
gear  shall  Lb  driven 
by  n  •  pair 

of  bevel  gears  which 
are  driven  through 
■  ding 
change-gears  and  a 
•  hitch  mechanism 
t  r  0  in  the  driving 
Shaft.  The  pilot 
wheel  and  lever 
which    ar< 

place  the  proper 
gears  in  mesh  for  any  required  speed  may  be  seen  in  Fig.  1. 
The  back-gear  shaft  has  four  integral  keys  (see  Fig.  ."',  i  on 
which  the  back-gears  slide,  which  eliminates  the  necessity  of 
the  spindle  sliding  through  any  gears.  The  gears  on  the  b 
gear  shaft  may  be  selectively  brought  into  mesh  with  the 
gears  that  are  mounted  on  a  sleeve  which  is  Becured  to  the 
spindle,  and  when  the  spindle  head  is  adjusted  vertically 
the  gears  on  the  back-gear  shaft  slide  along  with  the  head 
and  retain  the  proper  driving  engagement.  The  lower  end 
of  the  sleeve  is  slightly  tapered  and  is  keyed  on  the  spindle, 
this  construction  placing  all  the  driving  strains  upon  the 
sleeve.  A  view  of  the  back-gear  shaft  is  shown  in  Fig.  4  in 
which  the  spindle  head  has  been  removed  from  the  machine. 

Spindle  Head  Adjustment  and  Feeding-  Mechanism 

A  rear  view  of  the  spindle  head  unit  disassembled  from 
the  machine  is  shown  in  Fig.  5.  This  spindle  head  is  square- 
gibbed  to  the  column 
and  has  a  maximum 
vertical  adjustment  of 
six  inches  by  means 
of  a  pilot  wheel  which 
turns  a  pinion,  the 
teeth  of  which  engage 
a  rack  on  the  spindle 
head.  The  pilot  wheel 
may  be  seen  at  the 
right  side  of  the  col- 
umn in  Fig.  2,  one 
complete  revolution  of 
the  wheel  moving  the 
head  the  full  adjust- 
ment. A  close  adjust- 
ment of  the  head  is 
also  p  r  o  v  i  d  e  d  by 
means  of  a  handwheel 
that  is  located  above 
the  pilot  wheel  and  at 
right  angles  to  it. 
which  engages  a  worm 
and  worm-wheel  witli 
the  spindle  head  ad- 
justing s  h  a  f  t.  The 
worm  and  worm-wheel 
are  brought  into  en- 
gagement by  means  of 
a    fine-tooth    clutch  ..—...         ,  , ,  , 

Fig.    5.      Spindle    Head    Unit    disassembled 
which     is    operated    by  from    the    Machine 
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a  Knob  in  tronl  of  Hi"  pilot  wheel.  Sectional 
views  di'  the  mechanism  used  for  adjusting  the 
Bplndle  bead  are  Bhown  a(  i  and  /;  in  Fig.  :i. 
a  mlorometer  stop  ami  dial  are  provided  for 
accurate  adjustment 
The  feed  mechanism  is  placed  on  the  right 

side  of  the  knee,  being  similar  Id  the  one  that 

was  provided  on  the  No.  r>  machine;  and  as 

the  feed  Changes  are  Obtained  in  the  same 
manner,  a  further  discussion  of  these-  feature  . 
is  unnecessary.  Likewise,  the  intermittent 
feed  and  power  rapid  traverse  that  featured 
the  No.  a  machine  are  also  furnished  on  this 
machine. 

Oiling  Provision  and  Principal  Dimensions 

The  same  lubricating  arrangements  that 
were  supplied  on  the  No.  5  horizontal  milling 
machine  are  furnished  with  this  vertical 
miller.  The  principal  dimensions  of  the  ver- 
tical machine  are  as  follows:  Size  of  table, 
1!)  by  68  inches;  diameter  of  driving  pulley, 
16  inches;  width  of  belt,  5  inches;  rapid  trav- 
erse for  cross  and  vertical  adjustment,  30 
inches  per  minute;  rapid  traverse  of  table 
feed,  100  inches  per  minute;  capacity  of  cen- 
trifugal lubricant  pump,  11  gallons  per  min- 
ute;  and  weight  approximately  9500  pounds. 


Tig.   2.     Bradford  Oeared-head  Lathe  equipped   with  Individual   Electric  Motor  Drive 


BRADFORD  GEARED-HEAD  LATHES 

The  Bradford  Machine  Tool  Co.,  Eighth  and  Evans  Sts., 
Cincinnati,  Ohio,  is  now  building  a  line  of  geared-head  lathes 
in  sizes  ranging  from  14  to  32  inches,  inclusive.  These  ma- 
chines may  be  equipped  with  either  an  individual  electric 
motor  drive  or  a  single-pulley  drive,  according  to  the  re- 
quirements of  the  purchaser.  It  will  be  apparent  to  those 
who  are  familiar  with  the  cone  pulley  driven  lathes  of  this 
company's  manufacture,  that  the  design  of  the  new  machine 
is  essentially  the  same,  with  the  exception  of  the  driving 
arrangement.  The  dimensions  of  the  cone-head  or  geared- 
head  lathes  are  also  the  same,  except  that  the  available 
distance  between  centers  is  usually  greater  for  machines 
with  the  geared  head. 


Tig.   1.     Head  End  of  Bradford  Geared-head  Lathe  with  Gear 
Guards  removed 


A  feature  of  the  new  type  of  Bradford  lathe  equipped  with 
an  individual  motor  drive  is  the  low  mounting  of  the  motor. 
The  driving  mechanism  is  placed  beneath  the  bed  and  op- 
erates through  a  selective-speed  gear-box  which  transmits 
power  up  to  the  spindle.  Attention  is  called  to  the  fact  that 
the  single-pulley  drive  for  lathes  of  this  type  is  interchange- 
able with  the  motor  drive,  and  is  similarly  featured  by  the 
low  mounting  of  the  driving  pulley.  A  machine  so  equipped 
requires  only  a  single  fixed  pulley  on  the  lineshaft,  or  a  suit- 
ably located  short  shaft  which  is  driven  from  the  lineshaft, 
it  being  unnecessary  to  use  a  friction  clutch  operated  coun- 
tershaft. A  selective-speed  gear-box  similar  to  that  used 
with  motor-driven  lathes,  is  employed  in  the  case  of  ma- 
chines equipped  with  single-pulley  drives.  These  machines 
can  be  installed  with  either  independent  or  group  motor 
drive.  In  cases  where  a  group  drive  is  employed,  a  single 
motor-driven  overhead  shaft  is  used  to  carry  the  driving 
pulleys. 

Regardless  of  whether  these  lathes  are  equipped  with  an 
individual  motor  drive  or  a  single-pulley  drive,  the  means 
furnished  for  the  transmission  of  power  is  essentially  the 
same.  It  consists  of  an  arrangement  of  driving  shafts  and 
gears,  as  illustrated  in  Fig.  3.  Six  gears  on  shaft  A  afford 
six  independent  driving  speeds  for  shaft  B,  which  through 
intermediate  shafts  C  and  D,  and  the  connecting  chain  E 
drives  the  lathe  spindle.  The  drive  is  direct  when  clutch 
F  engages  gear  G  or  power  is  transmitted  through  a  back- 
gear  shaft  H  when  the  positive  clutch  I  engages  gear  J. 
Twelve  spindle  speeds  are  thus  obtained,  and  corresponding 
reverse  spindle  speeds  are  obtained  when  the  lower  clutch 
K  engages  the  chain  drive  L,  automatically  disengaging  the 
clutch  and  driving  gear  M  used  for  the  forward  drive.  The 
operating  arrangement  on  this  machine  includes  an  ordinary 
pole  and  speed-box  lever  that  are  in  such  operative  connec- 
tion with  each  other  that  gear  shifts  in  the  speed-box  can- 
not be  made  unless  the  initial  driving  power  clutch  is  moved 
by  the  shifter  pole  to  its  central,  or  disengaged,  position. 
By  this  arrangement,  which  is  effective  through  an  inter- 
locking device,  no  abuse  of  mating  gears  in  the  speed-box 
is  possible  because  they  can  only  be  engaged  after  the  driv- 
ing power  is  disengaged  by  the  shifter  pole. 

Mechanical  speeds  through  the  speed-box  are  selective  and 
instantly  obtained  by  sequential  movements  of  the  shifter 
pole  and  speed-box  lever.  Provision  is  made  for  starting, 
stopping,  or  reversing  the  lathe  by  means  of  the  shifter  pole, 
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Fig.    3.      Arrangement   of   Driving   Mechanism   on  the   Bradford   Geared- 

which  runs  the  full  length  of  the  machine,  as  in  the  case  of 
Bradford  lathes  of  the  cone  pulley  type.  A  constant-speed 
drive  is  employed  on  these  machines,  either  by  means  of  a 
motor  or  single  pulley,  as  required.  Starting,  stopping,  and 
brake-stopping  of  this  lathe  is  effected  through  simple  me- 
chanical means.  The  back-gear  lever  on  the  head  also  serves 
to  quickly  start  and  stop  the  lathe,  the  latter  function  being 
facilitated  by  a  mechanical  friction  brake  that  automatically 
applies  itself  directly  to  the  revolving  work-spindle  when 
in  the  disengaged  position.  Quick  stopping  of  the  revolution 
of  the  work  is  thus  effected  at  all  times  and  at  all  speeds 
whenever  the  back-gear  lever  is  placed  in  its  neutral  or 
braking  position.  In  the  two  end  positions,  the  high  and 
low  driving  speeds  for  the  lathe  spindle  are  obtained.  For 
all  work  done  close  to  the  headstock,  the  use  of  this  lever 
on  the  head  is  usually  preferred  for  starting  and  stopping, 
and  the  shifter  pole  need  not  be  used  except  for  reversing. 


tion.     The  feed-screw   is   operated   by    the 
teed   mechanism   through   a   rertical   driv- 
ing   shaft    and    a    train    of    spur    g< 
threads  on  the  screw  being  engaged  by  a 
bronze  nut.    As  this  screw  is  located  di- 
rectly  above   the   work,   a    vertical    feed 
thrust,  in  central  alignment  with  the    pin 
die   is  obtained;    the   end   thrusts   on    this 
.v    are   taken    by    S  B  P    ball    hearings. 
The    spindle    head     which    supports     the 
spindles    and    contains    the    spindle    driv- 
ing  gears,    is   a   casting   of    box 
tion  and    is  gibbed   to  the  column. 

when  the  spindles  are  arranged  to  be 

adjusted  either  universally  or  in  a 
straight  line,  they  are  individually  COD 
nected  to  the  driving  gears  by  telescopic 
driving  shafts  fitted  with  universal  j 
but  when  the  Bpindlea  are  arranged  with 
fixed  centers,  they  are  connected  to  the 
driving  gears  without  universal  joints. 
The  universally  adjustable  spindles  are 
supported  by  brackets  which  are  fastened 
Ball   bearings  take   the  thrusts   of   all   the 


DEFIANCE   MULTIPLE-SPINDLE 
DRILLING  MACHINE 

A  No.  10  multiple-spindle  drilling  machine  has  been  pro- 
duced by  the  Defiance  Machine  Works,  Defiance,  Ohio,  which 
has  a  capacity  for  drilling  eight  %-inch  holes.  This  ma- 
chine can  be  equipped  with  a  group  of  spindles  having  fixed 
centers  arranged  in  a  straight  line  or  in  a  cluster,  or  with 
a  group  of  universally  adjustable  spindles  arranged  in  a 
straight  line,  or  in  a  rectangular  or  circular  cluster.  The 
speed  mechanism  is  located  in  the  column  near  the  base, 
the  power  being  transmitted  to  a  vertical  driving  shaft  from 
a  three-step  cone  pulley  by  means  of  back-gears  and  bevel 
gears.  A  friction  clutch  is  used  to  engage  the  power  and  to 
select  the  back-gear,  and  when  used  in  conjunction  with  the 
cone  pulley,  these  back-gears  permit  six  speed  changes.  The 
spindles  are  driven  by  means  of  a  sleeve  gear  which  is 
mounted  on  the  vertical  driving  shaft.  This  sleeve  gear 
slides  along  the  driving  shaft  with  the  spindle  head  as  the 
head  moves  up  or  down,  this  construction  providing  a  drive 
which  is  always  closely  coupled  to  the  spindle  head.  Back- 
gears  are  not  furnished  when  the  machine  is  driven  by  a 
direct-connected  variable-speed  motor. 

The  feed  mechanism  is  driven  from  the  driving  shaft  by 
means  of  bevel  gears,  and  is  also  housed  in  the  column  above 
the  speed  mechanism.  It  consists  of  two  friction  clutches 
and  a  jaw  clutch.  By  engaging  one  of  the  friction  clutches, 
the  spindles  are  rapidly  advanced  until  the  drills  come  in 
contact  with  the  work,  at  which  point  the  jaw  clutch  is  auto- 
matically engaged  to  feed  the  drills.  When  the  cut  has  been 
completed,  the  other  friction  clutch  is  automatically  engaged 
to  effect  a  quick  return  of  the  spindles  to  the  starting  posi- 


head   Lathes 

to  a  cross-rail, 
spindles. 

Either  a  knee  or  a  box  type  of  table  can  be  furnished. 
The  knee  type  is  gibbed  to  the  column  and  is  vertically  ad- 
justable, the  adjustments  being  obtained  by  a  crank-lever, 
which  through  a  spiral  gear  mechanism  actuates  a  jack- 
screw.  The  box  type  of  table  is  provided  with  T-slots  to 
which  the  work  may  be  clamped.  The  bottom  of  this  table 
is  secured  to  a  planed  surface  on  the  base,  which  is  also 
provided  with  T-slots. 

The  oiling  system  consists  of  a  forced  feed,  gravity  flow 
and  splash  system  combined.  The  speed  and  feed  mechan- 
isms and  the  spindle  head  are  each  provided  with  independ- 
ent and  self-contained  oiling  systems,  each  of  these  units 
being  encased  and  partially  submerged  in  oil,  while  the 
bearings  are  lubricated  by  a  forced  feed  through  individual 
leads.  Attachments  such  as  a  hand  feed  for  the  spindle 
head,  motor  drive,  work-holding  fixtures  and  tools,  and  equip- 
ment for  cutting  compounds,  including  a  pump,  tank,  and 
pipe  fittings,  are  not  included  in  the  regular  equipment  of 


Multiple-spindle   Drilling   Machine    developed   by    the    Defiance 
Machine   Works 
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this  machine,  bul  can  !»■  furnished  If  desired.  Borne  of  the 
main  dimensions  are  as  follows:  Maximum' distance  from 
center  to  center  of  bp indies,  22  Inches;  minimum  distance, 
il'  Inches;  maximum  distance  irom  nose  of  spindle  to  base, 
it  Inches;  minimum  distance,  30  Inches;  maximum  distance 
from  nose  ol  Bplndle  to  table,  82  Inches;  distance  from  center 
of  Bplndle  to  column,  10  Inches.  The  nel  weight  of  the  bell 
driven  machine  Is  5800  pounds  and  of  the  motor  driven  ma- 
chine, 6900  pounds. 

HAWES  SENSITIVE  RADIAL  DRILLING 
MACHINE 

A  sensitive  radial  drilling  machine  having  a  capacity  for 
drilling  holes  up  to  %  Inch  in  diameter  has  recently  heen 
placed  on  the  market  by  C.  L.  Hawes,  12  Adams  St.,  Ash- 
tabula. Ohio.  An  unusual  feature  of  this  machine  is  that 
the  spindle  is  mounted  on  one  end  of  an  arm  arranged  to 
slide  in  a  bearing  on  the  top  of  the  main  column,  which  has 
a  locking  device  for  clamping  the  arm  in  any  position.  The 
advantage  of  this  feature  is  that  the  arm  does  not  interfere 
with  the  work  of  the  operator.  The  motor  for  driving  the 
spindle  is  mounted  on  the  opposite  end  of  the  arm  so  that 


Sensitive  Radial  Drilling  Machine   developed  by  C.   L.   Hawes 

the  distance  between  the  pulley  centers  is  the  same  for  the 
different  positions  of  the  arm.  The  motor  is  controlled  by  a 
push-button  switch  and  is  adjustable  to  permit  the  tighten- 
ing of  the  belt  when  the  belt  is  placed  on  the  different  cone 
pulley  steps.  The  principal  dimensions  of  the  machine  are 
as  follows:  Maximum  distance  from  column  to  center  of 
spindle,  40  inches,  and  minimum  distance,  9  inches;  max- 
imum distance  from  base  to  nose  of  spindle,  47  inches;  size 
of  table,  16  by  29  inches;  travel  of  table,  18  inches;  and  net 
weight  of  machine,  2300  pounds. 


WINTERHOFF  DRAW-BENCH 

A  draw-bench  has  recently  been  placed  on  the  market  by 
the  Winterhoff  Tool  &  Machine  Co.,  Elkhart  Ave.  and  Jack- 
son St.,  Elkhart,  Ind.,  which  possesses  some  improved  fea- 
tures in  the  design  of  this  class  of  equipment.  This  draw- 
bench  is  adapted  for  drawing  seamless  tubing  through  dies, 
using  a  sizing  mandrel  to  give  the  required  inside  diameter 


Draw-bench  built  by  the   Winterhoff  Tool  &   Machine   Co. 

of  the  work,  according  to  the  usual  practice.  In  addition, 
the  draw-bench  may  be  used  as  a  broaching  machine,  it  being 
merely  necessary  to  provide  a  suitable  work-holding  device 
in  place  of  the  die-holder,  and  to  afford  means  of  securing 
the  broach  in  the  traveling  carriage  on  the  machine.  A 
draw-bench  of  this  type  may  be  built  in  various  sizes  with 
provision  for  obtaining  any  required  length  of  stroke  for  the 
traveling  head.  The  special  feature  of  the  design  is  that 
guide  rods  are  furnished  for  the  traveling  carriage,  these 
rods  being  in  perfect  alignment  with  each  other,  and  with 
the  required  line  of  travel  of  the  carriage.  Otherwise,  they 
would  fail  to  provide  the  condition  of  operation  for  which 
they  are  furnished.  An  automatic  and  safety  stop  is  pro- 
vided that  disengages  the  carriage  hook  from  the  chain  at 
any  desired  point,  and  thus  stops  further  movement  of  the 
carriage  and  work.  The  operating  chain  is  a  standard  roller- 
link  type,  with  a  capacity  for  pulling  fifteen  tons.  It  is 
back-geared  with  a  ratio  of  approximately   150  to   1. 


NATIONAL  TOOL-ROOM  GRINDER 

The  National  Machine  Tool  Co.,  1825  N.  Erie  St.,  Racine, 
Wis.,  has  developed  a  tool-room  grinder  that  may  be  mounted 
on  lathes,  shapers,  milling  machines,  or  planers  in  such  a 
manner  that  the  wheel  will  move  over  the  work.  It  is  suit- 
able for  grinding  tools,  cutters,  and  gages,  and  is  especially 
adapted  for  grinding  cutters,  arbors,  reamers,  mandrels,  etc., 
when  held  between  the  centers  of  a  lathe.  The  grinding 
arbor  has  a  hollow  spindle  with  a  collet  which  holds  a  5/16- 
inch  bar  on  which  a  wheel  up  to  4  inches  in  diameter  may 
be  mounted  for  internal  grinding.  This  method  allows  the 
internal  grinding  wheel  to  be  adjusted.     By  means  of  this 


Fig.    1. 


National    Tool-room    Grinder    performing    an    External    Grinding 
Operation 
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Fig.    2.      Same    Grinder   as   shown   in    Fig.    1    performing    an    Internal 
Grinding   Operation 

collet  the  grinder  can  also  be  used  for  lapping  small  dies, 
bushings,  and  other  work  which  is  performed  by  lapping 
machines.  In  Fig.  1  the  grinder  is  shown  mounted  on  the 
toolpost  of  a  lathe  for  an  external  grinding  operation,  and 
Fig.  2  shows  the  grinder  being  used  for  performing  an  in- 
ternal grinding  operation. 

The  motor  is  placed  above  the  spindle  in  such  a  manner 
that  it  causes  no  interference  with  parts  of  the  machine  to 
which  the  grinder  is  attached,  and  the  grinding  wheel  is  so 
mounted  that  it  can  be  used  down  to  the  washer.  It  is 
claimed  that  the  armature  is  balanced  by  a  patented  device 
in  such  a  manner  that  the  motor  does  not  become  overheated 
even  if  run  constantly.  It  is  wound  to  be  connected  to  a 
110-  or  220-volt  direct-  or  alternating-current  circuit  and 
gives  a  speed  of  12,000  revolutions  per  minute.  By  using  a 
smaller  pulley  on  the  motor,  this  speed  may  be  reduced  to 
6500  revolutions  per  minute,  and  by  using  a  larger  pulley 
on  the  motor,  the  speed  may  be  increased  to  22,000  revolu- 
tions per  minute.  The  changing  of  pulleys  is  a  simple  mat- 
ter because  the  center  distance  between  the  two  pulleys  is 
adjustable.     A  cotton  belt  is  used  to  drive  the  grinder. 


PEDRICK  TAPER  BORING  MACHINE 

A  horizontal  taper  hole  boring  machine,  which  is  suitable 
for  boring  any  taper  that  is  ordinarily  used  in  machine  work, 
has  been  designed  and  built  by  the  Pedrick  Tool  &  Machine 
Co.,  3639  N.  Lawrence  St.,  Philadelphia,  Pa.,  and  is  here  il- 
lustrated and  described.  The  machine  is  simply  and  rigidly 
constructed.  The  boring-bar  and  driving  mechanism  are 
supported  by  three  pedestals  which  are  mounted  on  a  bed- 
plate. The  boring-bar  is  connected  to  a  sliding  block  on  the 
faceplate  by  means  of  a  strongly  constructed  hinge  joint. 
The  degree  of  taper  to  which  the  work  is  to  be  bored  is  de- 
termined by  the  distance  that  this  sliding  block   is  moved 


away    from    the   center   of   the    faceplate;    thus    it    is    obvi 

that  when  the  sliding  block  is  located  in  the  center  of  the 
iilate,  the  machine  is  adapted  for  Straight  boring  opera- 
tions. The  boring-bar  is  supported  in  a  pedestal  at  the  rear 
end  of  the  bed  by  a  bearing  which  has  been  designed  to  per- 
mit the  necessary  oscillation  or  orbital  movement  of  the 
boring-bar.  The  feed  -screw  which  traverses  the  CUtter-head 
along  the  boring-bar  is  Imbedded  in  a  groove  in  the  boring- 
bar.  The  feeding  mechanism,  located  at  the  rear  end  of  the 
boring-bar,  controls  this  feed-screw  by  means  of  a  constant 
automatic  movement  which  is  changeable  to  permit  the  tak- 
ing of  roughing  and  finishing  cuts.  The  work  is  supported 
on  two  steadyrests  which  are  also  mounted  on  the  bedplate. 
The  bedplate  is  28  inches  wide  by  96  inches  long;  and  the 
boring-bar  is  3  inches  in  diameter.  The  cylinder  which  is 
shown  mounted  on  the  machine  was  bored  a  distance  of  30 
inches,  the  bore  being  12  inches  in  diameter  at  one  end 
and  9  inches  in  diameter  at  the  other  end.  The  machine 
may  be  equipped  for  either  belt  or  motor  drive. 


"VOLYUM"  COOLANT  PUMP 

For  use  in  delivering  coolant  to  the  cutting  tools  and  work 
on  machine  tools,  the  Volyum  Pump  Co.,  419  W.  Liberty 
St.,  Cincinnati,  Ohio,  has  developed  a  vertical-shaft  centrif- 


Taper   Boring   Machine   developed   by   the   Pedrick   Tool   &    Machine   Co 


Sectional  View  of  the   Coolant  Pump  made   by   the  Volyum   Pump   Co. 

ugal  pump  which  can  be  readily  attached  to  any  machine 
tool.  The  impeller,  which  is  of  the  open  type,  is  mounted  at 
the  lower  end  of  a  vertical  driving  shaft,  and  extends  the 

full  length  of  the  hemispherical 
body.  There  is  no  contact  be- 
tween the  impeller  and  the  body 
casting.  Two  long  bearings  sup- 
port the  impeller  shaft,  both  of 
which  are  located  above  the 
water-line,  one  being  formed  by 
the  stuffing-box  gland  above  the 
Impeller,  while  the  other  bear- 
ing is  located  in  the  cap.  Power 
is  transmitted  through  two  right- 
angle  spiral  gears  which  step  up 
the  speed  in  the  ratio  of  3  to  1. 
The  large  gear,  which  is  mount- 
ed on  the  driving  shaft,  runs  in 
oil.  Both  shafts  and  the  front 
bearing  are  well  lubricated  by 
the    constant    circulation    of    oil. 
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Driving  la  usually  acoomplished  i>>  a  bell  running  over 
a  three-incb  Banged  pulley,  although  a  gear  or  aprockel 
wiuii  could  in'  substituted  tor  the  pulley.  This  pump  can 
be  mounted  on  either  Bide  or  end  of  a  machine,  the  rarloua 
angles  ol  drive  being  obtained  by  Bwlveling  the  cover  in 
relation  to  the  bodj  <>r  the  pump  and  placing  the  pulley  on 
either  Bide  ol  the  cap.     Bj   locating  the  suction  pipe  above 

the  supply  pipe,  any  tendency  toward  loss  of  prime  is  elim- 
inated, because  when  the  pump  la  brOUghl  tO  a  stop,  it  retains 
a  body  full  Of  liquid.  This  pump  is  made  for  a  :',  inch  pipe 
connection,  and  tests  made  at  various  beads  from  4  to  12 
feet,  suction  lilts  from  IN  to  26  inches,  and  pulley  speeds 
from  100  to  7.">o  revolutions  per  minute  showed  a  pumping 
capacity  ranging  from  5  to  22  gallons  per  minute. 


CHAPIN  &  BAKER  TOOL-HOLDERS 

The  Chapin  A  Baker  Mfg.  Co..  Inc.,  143  Edison  St.,  Syra- 
cuse, N.  Y.,  is  now  manufacturing  the  tool-holders  which 
form  the  subject  of  the  following  description.  One  of  these 
is  intended  for  use  in  roughing  out  the  teeth  of  bevel  gear 
blanks,  while  the  other  is  adapted  for  the  performance  of 
turning  operations  on  lathe  work,  and  for  similar  classes  of 
service.  Referring  first  to  the  illustration  of  the  gear-cut- 
ting tool  shown  in  Pig.  1,  it  will  be  seen  that  a  formed  cut- 
ting tool  A,  which  is  made  of  high-speed  steel,  is  carried  by 
a  nickel  steel  shank  B.  Three  holes  G  are  drilled  through 
the  cutting  tool  in  order  that  the  posi- 
tion of  bolt  D,  which  secures  this  tool 
in  the  shank,  may  be  changed  to  pro- 
vide for  using  up  practically  all  of  the 
high-speed  steel  in  the  cutter.  Atten- 
tion is  also  called  to  the  fact  that  the 
cutting  tool  is  formed  at  both  edges, 
so  that  it  may  be  turned  both  edge- 
wise and  endwise  in  the  holder,  to 
provide  for  bringing  new  cutting  edge> 
into  the  operating  position.  With  such 
an  arrangement,  a  maximum  economy 
is  effected  when  using  high-priced  tool 
steel.  After  the  bolt  D  has  been  passed 
through  either  of  the  holes  C,  the  final* 
clamping  of  the  cutter  in  its  holder  is 
accomplished  by  tightening  a  headless 
set-screw  E.  This  set-screw  engages 
the  rear  edge  of  the  cutter,  and  by  ap- 
plying pressure  holds  it  firmly  in  place. 
Adjustment  is  provided  by  means  of  a  headless  set-screw  F. 
Both  screws  E  and  F  are  hardened,  in  order  that  they  may 
withstand  a  heavy  pressure  without  tendency  to  wear  or  for 
the  screws  to  become  flattened  at  the  end. 

Fig.  2  shows  a  turning  tool-holder  which  is  of  essentially 
the  same  design  as  the  tool  shown  in  Fig.  1.    As  in  the  pre- 


Fig.   2.      Chapin  &  Baker   Turning   Tool-holder 

ceding  case,  the  cutting  tool  A  is  made  of  high-speed  steel 
and  is  formed  so  that  either  edge  may  be  used  for  cutting. 
There  are  three  holes  B,  into  any  of  which  screw  C  may 
enter,  so  that  provision  is  made  for  changing  the  position 
of  the  high-speed  steel  bit  as  its  size  becomes  reduced  through 
sharpening.  The  shank  of  the  tool-holder  is  made  from 
chrome-vanadium  steel,  and  it  will  be  seen  that  screw  D, 
which  clamps  the  cutter  in  its  holder,  enters  a  hole  E  that 
is  drilled  and  tapped  at  the  end  of  the  holder.  Screw  D  fits 
this  tapped  hole,  but  is  not  of  suf- 
ficient length  to  project  all  of  the  way 
through.  This  screw  bears  against  the 
end  of  a  plug  F,  which  is  a  sliding  fit 
in  the  hole  drilled  through  the  holder, 
and  pressure  applied  by  screw  D  is 
transmitted  through  plug  F  against 
the  inner  edge  of  the  cutter.  A  sim- 
ilar method  is  employed  for  trans- 
mitting the  pressure  applied  by  screw 
E  of  the  tool  shown  in  Fig.  1,  through 
a  plug  that  bears  against  the  inner 
edge  of  the  high-speed  steel  bit. 

HARTNESS  AUTOMATIC 
DIE 


No.  4  Type  R  Hartness  Automatic  Die  made 
by  the  Jones  &  Lamson  Machine   Co. 


The  accompanying  illustration  shows 
the  new  No.  4  Type  R  Hartness  auto- 
matic die  made  by  the  Jones  &  Lamson 
Machine  Co.,  Springfield,  Vt.,  for  use  on  automatic  and  bolt- 
cutting  machines  where  the  tools  revolve.  This  device  may 
be  mounted  on  either  horizontal  or  vertical  spindles.  It  is 
relocked  by  a  sleeve  which  may  be  operated  by  a  yoke  or  by 
engaging  a  fixed  stop  on  the  return  movement.  The  diam- 
eter of  the  sleeve  is  6  3/8  inches  and  the  length  of  the  die 
5  3/16  inches.  It  is  unlocked  in  the  usual  manner  by  retard- 
ing its  forward  motion,  or  by  the  external  tripping  button 
A  coming  into  contact  with  a  fixed  stop,  this  being  especially 
advantageous  for  cutting  very  short  threads.  This  die  is 
suitable  for  cutting  either  right-  or  left-hand  threads  on  work 
from  1/4  to  1 1/4  inch  in  diameter.  No  tools  of  any  kind 
are  necessary  in  changing  the  chasers,  and  the  same  chasers 
are  used  as  in  the  older  types  of  dies  having  the  same  capac- 
ity and  which  have  been  manufactured  by  this  concern. 
These  dies  are  supplied  with  shanks  to  meet  the  require- 
ments of  the  customer. 


Fig.   1.     Chapin  &  Baker  Tool-holder  for  roughing  out  Bevel  Gear  Teeth 


AMERICAN  BROACHING  MACHINE 

The  No.  I1/,  broaching  machine  shown  in  an  illustration 
that  accompanies  the  following  description  has  recently  been 
put  on  the  market  by  the  American  Broach  &  Machine  Co., 
Ann  Arbor,  Mich.  In  working  out  the  design,  this  machine 
has  been  furnished  with  an  operating  handle  of  the  ball 
control  type,  which  affords  a  convenient  means  of  operation 
from  any  position,  as  the  handle  can  be  located  horizontally, 
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vertically,  or  at  any  desired  angle  around 
a  complete  circle.     Power  is  transmitted 
to  the  machine  through  a  steel  pinion  and 
two    idler   gears,   the   main   driving   gear 
being    of    the    internal     type,    which     is 
claimed   to  give  a  balanced  effect  and   a 
more    uniform    distribution    of    the    load 
over  the  gear  teeth.    All  of  the  gears  are 
enclosed,  and  they  do  not  run  while  the 
machine    is    making    its    reverse    stroke 
at  high   speed.     The   nut   on   the   operat- 
ing screw  can  be  quickly  taken  off  with- 
out   removing    the    screw,    and    such    re 
moval   of   the   nut   can    be   accomplished 
regardless  of  where  the  screw  is  located. 
This  nut  and  a  large  roller  thrust  bearing 
are  located  in  an  oil-tight  compartment  so 
that  they  may  operate  in  a  bath  of  lubri- 
cant. At  the  front  of  the  machine  there 
is  a  finished  face  with  two  T-slots  for  bolt- 
ing in  place  the  necessary  fixtures  or  supporting  tables.    An 
oil-pump  which  is  directly  driven  from  the  countershaft  fur- 
nishes a  constant  supply  of  lubricant.   The  bed  is  so  designed 
that   it  not   only  furnishes   ample   strength   but  also  allows 
automatic  stops  to  be  placed  inside  the  bed}  and  a  tool  cup- 
board   in    the   base   affords   a   convenient   storage    space    for 
broaches  and  other  accessories.     This  cupboard  is  provided 
with   shelves  and  so  arranged  that  when  the  door  is  open 
it   rests    in   a    horizontal    position,    providing    an    additional 
shelf.     The  inside  of  the  cupboard  door  has  two  hard  wood 
sills  across  it,  'so  that  tools  can  be  laid  down  without  damag- 
ing their  cutting  edges. 

The  spindle  is  made  of  hardened  steel  and  finished  to  size 
by  grinding.  By  making  the  spindle  hollcfw,  the  operating 
screw  is  allowed  to  pass  through  it,  and  the  spindle  drives 
the  nut  which  is  secured  at  the  front  end  of  the  spindle. 
The  gearing  is  mounted  centrally  around  the  spindle.  A 
solid  steel  sliding  head  is  provided  on  the  machine,  this  head 
being  fitted  with  steel  shoes  that  slide  in  box-shaped  ways 
having  removable  caps.  The  screw  has  a  buttress  type  of 
thread  that  affords  ample  strength,  and  it  is  locked  to 
the  sliding  head  by  means  of  a  square  key  and  lock-nut 
that  furnish  an  easy  means  of  assembling  or  disassembling. 
The  principal  dimensions  of  this  machine  are  as  follows: 
Diameter  of  bore  in  face  of  machine,  5  inches;  size  of  fin- 
ished face  at  front  of  machine,  13%  inches  wide  by  12  inches 
high;    size  of  finished  face  on  column,  7%    inches  wide  by 


No.    l'/2   Broaching  Machine  built  by  the  American  Broach   &   Machine   Co. 

18%  inches  high;  capacity  of  machine,  for  cutting  key  ways 
up  to  %  inch,  and  square  or  splined  holes  up  to  1  inch; 
number  of  threads  per  inch  on  pulling  screw,  4;  weight  of 
machine  with  countershaft,  1975  pounds.  Standard  equip- 
ment furnished  with  this  broaching  machine  includes  t%-, 
2-,  and  2%-inch  reducing  bushings,  to  fit  the  bore  in  the  face 
of  the  machine,  and  %-,  V,  %-  and  %-inch  threaded  pull 
bushings.  The  pulling  head  has  a  stroke  suitable  for  operat- 
ing broaches  up  to  50  inches  in  length.  The  driving  pulley 
on  the  machine  is  14  inches  in  diameter  by  2%  inches  face 
width,  and  should  be  driven  at  680  revolutions  per  minute. 
The  pulling  head  travels  at  90  inches  per  minute,  and  the 
reverse  speed  is  at  a  ratio  of  2  to  1,  or  180  inches  per  minute. 


CHARD  MANUFACTURING  LATHE 

For  use  in  performing  lathe  work  that  is  required  in  the 
manufacture  of  parts  for  automobiles  and  similar  products, 
the  Chard  Lathe  Co.,  New  Castle,  Ind.,  has  recently  devel- 
oped a  16-inch  lathe  which  is  illustrated  and  described  here- 
with. In  working  out  the  design,  an  effort  has  been  made 
to  avoid  as  far  as  possible  the  loss  of  time  in  setting  up  the 
work  and  removing  it  after  the  operation  has  been  completed. 
On  production  work,  it  is  frequently  required  to  take  a  cut 
at  high  speed  and  under  a  heavy  feed.  This  imposes  severe 
strains  on  the  machine,  and  the  design  must  be  worked  out 
to  successfully  withstand  loads  of  this  kind,  if  the  machine 
is  to  give  satisfactory  service.  It  is  stated 
that  on  this  lathe,  provision  has  been 
made  for  driving  the  best  grades  of  high- 
speed steel  tools  to  the  limit  of  their  cut- 
ting capacity. 

A  friction  clutch  is  provided  on  the 
spindle,  that  engages  with  the  cone  pul- 
ley, thereby  doing  away  with  the  neces- 
sity of  stopping  the  machine  with  a  coun- 
tershaft. The  same  operating  lever  that 
manipulates  this  friction  clutch  also  gov- 
erns the  action  of  a  brake  that  instantly 
stops  the  spindle  when  the  drive  is  dis- 
connected. The  tailstock  is  provided 
with  a  lever  movement  for  placing  the 
work  between  centers,  and  this  also 
Clamps  the  tailstock  spindle.  This  is  a 
patented  feature  that  does  away  with  a 
number  of  motions  and  should  be  the 
means  of  substantially  increasing  produc- 
tion. It  will  be  seen  that  the  machine 
is  furnished  with  a  three-step  cone  pulley 
that  is  driven  by  a  3%-inch  belt,  the  drive 
being  taken  from  a  two  speed  counter- 
shaft equipped  with  Hyatt  roller  bear- 
ings, so  that  there  is  a  total  of  six  speed 


Sixtcen-inch  Manufacturing  Lathe  built  by  the  Chard  Lathe  Co. 


changes.   The  feed-box  is  belt-driven  from 
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the  end  of  the  lathe  Bplndle,  and  furnishes  three  changes 
..i  teed  b]  Imply  shifting  a  lever.  By  transposing  one  gear 
mi  the  end  oi  the  feed-box  Bhaft,  three  additional  changes 
ma]   be  obtained,  making  a  total  of  six  feeds. 

aii  gearing  on  this  lathe  Is  completely  covered  to  assure 
Hi,'  safet]  of  the  operator.  Automatic  stops  are  furnished 
wiiii  the  carriage  which  ma]  be  moved  rapidly  along  the 
bed  bj  band.  A  large  micrometer  dial  is  furnished  on  the 
,.ro..,  bm    i"   provide   for  duplicating   diameters   on 

repetition  work,    in  the  accompanying  Illustration  the  lathe 
-own  equipped  with  a  front  and  rear  plain  rest,  heavy- 
duty    hi,. i  blinks,    multiple    cross-feed    stops,    and    multiple 
length-feed  Btops.     With  this  combination,  it   is  possible  to 

produce   large  Quantities  Of   work   with   accurate   duplication 

of  dimensions,  if  so  desired,  the  machine  can  be  equipped 
tor  the  performance  of  Bcrew-cutting  operations,  it  can  also 
be  equipped  with  a  double  tool-block,  compound  rest,  turret 
tool  block,  taper  attachment,  draw  chuck,  and  a  pump,  pan, 
and  piping  for  delivering  coolant  to  the  tools  and  work. 


WORCESTER  INTERNAL  GRINDING 
MACHINE 

The  Worcester  Machine  Works,  Inc.,  Worcester,  Mass., 
have  developed  a  Type  A  internal  grinding  machine  which 
is  here  described  and  illustrated.  The  front  of  the  machine 
with  the  automatic  box  cover  removed  is  shown  in  Fig.  1, 


is  hinged  to  a  sliding  plate  and  is  also  connected  by  a  spring 
link  to  the  cross  slide,  thus  enabling  it  to  travel  freely  with 
the  cross  slide.  The  spring  link  tends  to  maintain  an  even 
tension  on  the  belt  which  drive:;  the  grinding  wheel  spindle, 
regardless  of  the  position  of  the  wheel  head,  and  the  sliding 
plate  compensates  tor  any  difference  in  the  length  of  the 
veil  leal   driving  belt. 

The  grinding  wheel  spindle  can  be  removed  readily  and 
one  of  another  size  put  in  place.  The  wheel-head  is  so  ar- 
ranged that  it  can  be  moved  in  a  crosswise  direction  with- 
out the  use  of  the  cross-slide  screw,  the  purpose  of  this  being 
to  permit  additional  travel  of  the  wheel-head  when  grinding 
20-degree  tapers,  and  to  aid  the  operator  when  grinding 
work  of  two  different  diameters  at  one  setting  of  the  ma- 
chine. The  work-table  is  driven  by  means  of  a  pair  of  jaw 
clutches  which  are  controlled  by  the  lever  located  above  the 
automatic  box.  This  lever  enables  the  operator  to  quickly 
disengage  the  driving  mechanism  and  move  the  table  back 
for  sizing  thework.  The  work-head  is  mounted  on  the  table 
and  is  driven  by  means  of  a  belt  from  a  drum  which  is  lo- 
cated in  the  base  of  the  machine.  The  work-head  is  ar- 
ranged to  swivel  20  degrees  on  each  side  of  the  center  of  the 
table.  The  drum  which  drives  the  work-head  is  mounted 
on  ball  bearings  and  is  located  about  six  inches  from  the 
bottom  of  the  base,  it  being  claimed  that  this  location  tends 
to  eliminate  the  transmission  of  vibration  to  the  work.  The 
drum  is  driven  through   the  automatic  box  by  means  of  a 


Fig.    1.      Type    A   Internal    Grinding    Machine   built   by    the    Worcester 
Machine   Works,   Inc. 

while  the  rear  of  the  machine  is  illustrated  in  Fig.  2.  The 
automatic  box  contains  the  reversing  mechanism  of  the  table 
and  the  speed-changing  mechanisms  of  both  the  table  and 
the  work-head.  The  two  latter  mechanisms  are  controlled 
by  the  dials  at  the  right-hand  side  of  the  box,  the  upper  dial 
controlling  the  table  speeds  and  the  lower  dial  controlling 
the  work-head  speeds.  Three  table  speeds  and  four  work- 
head  speeds  are  obtainable  and  can  be  made  while  the  ma- 
chine is  running.  The  upright  lever  which  is  connected  to 
the  automatic  box  mechanism  controls  the  reversing  clutch. 
An  adjustment  enables  the  travel  of  the  reversing  cam  to 
be  equalized.  The  mechanism  in  the  automatic  box  is  driven 
by  means  of  a  friction  clutch  mounted  in  a  pulley  which  is 
well  guarded.  This  friction  clutch  is  controlled  by  the  up- 
right lever  at  the  right  end  of  the  machine. 

The  wheel-head  is  secured  to  a  cross-slide  by  means  of 
dovetailed  ways  and  is  clamped  by  gibs  and  screws.  This 
cross-slide  is  also  secured  by  means  of  ways  and  gibs  to  a 
casting  which  bridges  the  work-table,  this  bridge  casting 
being  bolted  to  the  base  of  the  machine.  It  is  claimed  that 
by  this  construction,  the  vibration  caused  by  the  grinding 
wheel  is  absorbed  by  the  base.  The  grinding  wheel  spindle 
is  driven  from  an  idler  pulley  which  is  mounted  on  a  bracket 
secured  to  the  base  on  the  rear  of  the  machine.    The  bracket 


Fig.   2. 


Hear  View   of   Worcester  Internal   Grinding   Machine   shown 
in  Fig.   1 


belt,  the  tension  of  which  is  automatically  maintained.  The 
vertical  lever  at  the  left  side  of  the  machine  is  used  to  lift 
the  drum  out  of  contact  with  the  belt  that  drives  the  work- 
head,  thus  enabling  the  operator  to  move  the  table  to  any 
position  when  the  machine  is  idle.  » 

Adequate  lubrication  for  the  various  parts  of  the  machine 
has  been  provided,  such  as  an  oil-pocket  at  the  extreme  right 
end  of  the  machine  from  which  all  of  the  bearings  inside  of 
the  base  are  oiled,  oil-cups  placed  on  the  work-  and  wheel- 
heads,  and  oil-pockets  located  in  the  ways  on  the  base  on 
which  the  work-table  slides.  Some  of  the  principal  dimen- 
sions of  the  machine  are  as  follows:  Swing,  15  inches;  depth 
of  work  which  may  be  ground,  10  inches;  size  of  table,  51% 
by  15V±  inches;  distance  from  center  of  chuck  to  floor,  45 
inches;  and  diameter  of  hole  through  spindle,  l1^  inch. 


WALLACE  BENCH  JOINTER 

A  6-inch  bench  jointer  which  is  shown  in  the  accompany- 
ing illustration  has  been  developed  by  J.  D.  Wallace  &  Co., 
1401-1405  W.  Jackson  Blvd.,  Chicago,  111.,  for  use  in  wood- 
working and  pattern  shops.  On  account  of  its  small  size 
and  weight,  this  machine  can  be  readily  carried  by  one  man, 
thus  permitting  it  to  be  transported  to  any  part  of  the  shop 
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where  a  machine 
Of  this  type  is  re- 
quired. A  feature 
of  the  machine  is 
the  fence,  which  is 
mounted  on  the 
motor  and  slides 
backward  or  for- 
ward on  rods, 
which  allow  it  to 
be  accurately  ad- 
justed. This  fence 
is  so  designed  that 
only  a  very  small 
amount  of  table 
space  is  lost  when 
the  fence  is  set  for 
beveling.  The  mo- 
tor is  connected  to 
the  machine  in 
such  a  manner  that 
the  cutter-head  can 

readily    be    taken  Bench  Jointer  made   by  J 

out  and  another  head  inserted.  The  tables  may  be  slid  away 
from  the  cutter-head  to  permit  the  use  of  special  heads,  or 
they  may  be  slid  forward  so  as  to  work  with  the  narrowest 
possible  throat  opening.  An  efficient  arrangement  of  the 
flap  and  shutter  has  been  effected  by  mounting  the  shutter 
guard  on  the  cutter-head  bearing.  The  machine  is  equipped 
with  a  motor,  lamp  cord,  and  plug  for  operating  from  any 
ordinary   lighting  circuit. 


F.     than     it 
'I'"       to    carry    the 

temperature  on  up 
from    n;""   to  2400 

degrees  F.  For  this 
reason,  th<:  hearth 
of  t  h  e  preheating 
com  pa  n  i.i  en  t.  is 
made  40  per  cent 
larger  than  that  of 
the  high  tempera- 
ture compartment 
in  which  the  final 
heating  is  accom- 
plished. With  such 
an  arrangement,  the 
capacity  is  suffi- 
cient to  allow  the 
work  to  remain  in 
the  preheating  sec- 
tion longer  than  in 
the  high  tempera- 
ture section. 


SURFACE  COMBUSTION  FURNACE  WITH 
PREHEATING  CHAMBER 

In  hardening  cutters,  dies,  and  other  steel  tools,  there  are 
two  dangers  to  be  guarded  against.  One  of  these  is  the  pos- 
sibility of  cracking  the  tools,  due  to  severe  internal  strains 
that  are  set  up  in  the  metal,  and  the  other  possibility  of 
trouble  is  due  to  burning  the  steel  and  thus  damaging  the 
cutting  edges  in  a  way  which  cannot  be  corrected  by  grind- 
ing. In  a  new  heat-treating  furnace  which  has  been  placed 
on  the  market  by  The  Surface  Combus- 
tion Co.,  366-368  Gerard  Ave.,  Bronx,  New 
York  City,  it  is  claimed  that  provision 
has  been  made  for  eliminating  both'of 
these  possibilities  of  trouble.  The  strains 
which  cause  the  cracking  of  steel  during 
the  process  of  heat-treatment  are  pro- 
duced by  subjecting  steel  to  rapid  changes 
of  temperature.  For  instance,  where  a 
high-speed  steel  tool  is  to  be  heated  to 
a  temperature  substantially  above  2000 
degrees  F.,  it  would  be  undesirable  to 
take  a  cold  tool  and  put  it  directly  into 
a  furnace  at  this  temperature.  The  better 
plan  is  to  first  preheat  the  steel  to  a 
temperature  of,  say,  two-thirds  of  that 
to  which  the  tool  will  finally  be  raised. 
For  conducting  this  preheating  operation, 
the  new  surface  combustion  furnace, 
which  is  illustrated  herewith,  has  a  pre- 
heating chamber  above  the  high  tem- 
perature compartment  of  the  furnace. 
The  design  has  been  worked  out  in  such 
a  way  that  the  hot  products  of  combus- 
tion from  the  high  temperature  compart- 
ment of  the  furnace  are  used  to  raise  the 
preheating  compartment  to  the  desired 
temperature.  In  this  way,  preheating  is 
accomplished  without  any  additional  op- 
erating cost  for  fuel.  It  takes  a  substan- 
tially longer  time  to  raise  the  tempera- 
ture of  a  piece  of  cold  steel  to  1600  de- 


».   Wallace   &  Co. 

The  burning  or  so-called  "scaling"  of  steel  during  the 
process  of  heat-treatment  is  caused  by  the  presence  of  an 
oxidizing  atmosphere  in  the  heating  furnace.  Various  meth- 
ods have  been  resorted  to  in  order  to  overcome  this  tendency 
for  the  steel  to  burn,  such  as  packing  the  work,  or  immers- 
ing it  in  baths  of  molten  cyanide,  barium  chloride,  etc.  In 
all  of  these  cases,  the  object  is  to  exclude  the  oxygen  of  the 
air  so  that  the  heating  of  the  steel  may  be  accomplished  in 
a  neutral  atmosphere.  The  same  result  is  accomplished  in 
the  furnaces  built  by  The  Surface  Combustion  Co.,  through 
the  application  of  a  patented  one-valve  control  that  mixes 
air  and  gas  in  the  correct  proportions  for  obtaining  perfect 
combustion,  and  maintains  these  proportions  automatically. 
To  increase  the  heat  of  the  furnace,  this  valve  is  opened, 
and  to  decrease  the  heat,  the  valve  is  closed.  The  mixture 
of  air  and  gas  is  always  accomplished  in  such  a  way  that 
there  is  never  an  oxidizing  atmosphere  inside  the  furnace. 
Consequently,  it  is  claimed  to  be  impossible  for  steel  that 
is  heat-treated  in  one  of  these  furnaces  to  be  burned. 


Surface    Combustion    Furnace    with    Pre- 
heating  Chamber 


J.  H.  WILLIAMS  TURNING 
TOOL-HOLDERS 

In  the  March.  191").  number  of 
Machinery,  a  description  and  illustra- 
tions were  published  of  the  line  of 
"Agrippa"  tool-holders  which  had  just 
been  placed  on  the  market  at  that  time 
by  J.  H.  Williams  &  Co.,  61  Richards  St.. 
Brooklyn,  N.  Y.  These  tool-holders  were 
furnished  with  a  cam  which  provided  for 
locking  the  bit  or  cutter  in  the  tool- 
holder.  This  firm  has  recently  brought 
out  a  line  of  "Agrippa"  turning  tool- 
holders,  in  which  a  set-screw  is  employed 
for  clamping  the  high-speed  steel  bit  in 
place,  and  the  accompanying  illustration 
shows  offset-  and  straight  tool-holders  of 
this  type.  These  tools  are  made  with 
both  right-  and  left-hand  offset  shanks. 
Attention  is  called  to  the  fact  that  the 
nose  of  the  holder  or  shank  is  beveled 
to  permit  the  tool  to  work  in  close  quar- 
ters. The  shanks  are  drop  forged  from 
a  tough  grade  of  steel,  and  alter  forging 
they  are  subjected  to  a  method  of  heat- 
treatment  which  not  only  develops  their 
ability  to  resist  wear,  but  also  imparts 
the  necessary  strength  to  overcome  bend- 
ing stresses.  The  cutter-holding  channel  is 
broached   to  accurate  size,   and   affords  a 
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«    Tv|H'   of  Turning  Tool-holders   made  by  J.   H.   Williams  &   Co. 

rigid  Beat  tor  the  cutter.  These  tool-holders  with  the  set-screw 
clamping  device  were  developed  to  supplement  the  line  of 

holders  in  which  the  earn  clamping  mechanism  is  employed. 
Their  use  is  recommended  in  those  cases  where  the  high- 
speed steel  bars  from  which  the  cutters 
are  made  do  not  run  sufficiently  uniform 
in  size,  so  that  dependence  may  be  placed 
upon  the  gradual  rise  of  the  clamping 
cam  to  secure  the  bit  in  place.  The  set- 
screws  are  made  of  alloy  steel  and  they 
are  carefully  heat-treated  and  hardened  to 
give  them  ample  strength  and  durability. 


WARDWELL  SAW  GRINDING  MACHINE 

The  \\'ai (i wen  Mfg,  Co.,  1 1 2  Hamilton  Ave..  Cleveland, 
Ohio,  has  placed  od  the  markel  a  Model  k  automatic  metal 
cutting  circular  saw  grinding  machine.  This  grinder  has 
bees  designed  for  resharpening  screw-slotting,  slitting)  and 

small  cold. saws,  ranging  from  1%  to  IX  inches  in  diameter 
and    having   teeth    Ol    any    size   Irom    86    teeth    to    the    Inch    up 

to  2  inches  from  tooth  t<>  tooth.    By  using  this  machine  the 

saws   can    he    resharpened   a    nuinher   of    times.      The    machine 

is   automatic    and    needs    no    attention    alter    having    been 

started.  The  resharpen  ing  is  done  by  a  bronze-bushed  grind- 
ing wheel  which  is  suspended  at  the  end  of  an  arm.  A 
graduated  Blotted  eccentric  permits  an  adjustment  of  the 
rate  of  feed,  and  a  double-pawl  positive-feed  movement  gives 
a  continuous  feed  movement,  even  in  places  where  the  teeth 
have  been  broken  out  of  the  saw.  The  machine  may  be  fur- 
nished as  a  bench  type  or  mounted  on  a  column  and  base. 
If  it  is  desired  to  use  individual  motor  drive,  a  single-phase 
motor,  which  takes  power  from  any  lamp  socket  of  a  light- 
ing circuit  of  either  110-  or  220-volts,  alternating  or  direct 
current,  may  he  supplied  for  driving  the  machine. 


ARNOLD  MILLING  CUTTERS 

A  new  line  of  milling  cutters  is  being 
made  by  the  H.  H.  Arnold  Co.,  Rockland, 
Mass.,  which  consist  of  high-speed  steel 
blades  brazed  to  alloy  steel  bodies  in 
such  a  manner  as  to  produce  a  solid 
cutter.  The  blades  are  under-cut  and 
ample  chip  space  is  provided,  so  as  to 
remove  the  greatest  amount  of  material 
with  the  least  power.  As  the  metal  from 
which  the  cutter  body  is  made  may  be 
machined,  the  flutes  can  be  remilled 
when  the  blades  have  become  worn  down, 
thereby  maintaining  correct  chip  space  and  allowing  the 
cutter  to  be  used  for  a  longer  time  than  would  be  otherwise 
possible.  Holes  can  be  rebored  in  the  body  of  the  cutter  to 
fit  larger  sizes  of  arbors,  if  necessary.  Cutters  of  this  type 
are  made  in  sizes  ranging  from  3  inches  in  diameter  and 
14  inch  in  width  up  to  8  inches  in  diameter  and  1%  inch 
in  width.  This  method  of  cutter  construction  effects  a  de- 
cided  economy  in  the  use  of  high-speed   steel. 


MUling  Cutter  made  by   the   H.   H.    Arnold  Co 


MATHISON  MACHINE 
CLAMPS 

A  line  of  machine  clamps  has  lately 
been  placed  on  the  market  by  Albert  O. 
Mathison,  196  Carleton  St.,  New  Britain, 
Conn.,  which  are  adapted  for  holding 
down  work  on  the  tables  of  planers,  bor- 
ing mills,  drilling  machines  and  milling 
machines;  on  the  faceplate  of  lathes;  and 
also  for  holding  down  press  bolsters  and 
fixtures.  The  clamps  are  steel  forgings 
and  hold  the  work  to  the  machine  by 
means  of  a  T-bolt.  It  is  claimed  that 
when  the  work  is  out  of  square  or  taper 
the  clamps  will  adjust  themselves  to  such 
conditions,  and  that  they  keep  the  work 
from  slipping  when  taking  a  cut  at  the 
full  capacity  of  the  machine,  thus  pre- 
venting accidents  and  poor  work.  The 
clamps  are  made  in  four  different  sizes, 
from  4  to  10  inches  in  length.  The  T-bolts 
are  not  furnished  with  the  clamps,  owing  to  the  variations 
in  size  of  the  T-slots  on  the  various  makes  of  machines. 


UNIVERSAL  TOOL-HOLDER 

The  Universal  Tool-Holder  Co.,  1565  E.  17th  St.,  Cleveland, 
Ohio,  has  recently  developed  an  adjustable  spring-head  tool- 
holder  which  is  suitable  for  light  production  and  tool  work 
on  steel,  brass  and  bronze.  It  is  especially  useful  for  the 
performance  of  cutting-off  operations,  thread-cutting  jobs 
and  similar  work,  as  the  tool  possesses  the  same  utility  as 
*he  goose-neck  type  of  tool.  The  clamp  holds  5/16-inch 
round,  5/16-inch  square,  and  3/32-  by  7/16-inch  flat  bits.  The 
bit  or  tool  can  be  placed  on  the  right-  or  left-hand  side  of  the 
clamp  without  removing  or  inverting  this  clamp.  A  spring 
clamp  insures  that  the  bit  or  tool  will  be  in  proper  align- 
ment. The  head  of  the  holder  may  be  adjusted  up  to  90 
degrees,  either  to  the  right  or  left.  The  shank  and  spring 
clamp  are  forged  from  nickel  steel,  and  all  the  parts  are  tem- 
pered, polished,  and  tested  by  gages.  The  tension  of  the 
spring  is  sufficient  to  permit  the  cutting  of  threads  from  7 
to  40  per  inch. 


WRIGHT  ENGINE  LATHE 

A  heavily  constructed  96-inch  triple  back-geared  engine 
lathe  which  has  been  produced  by  the  Wright  Works,  1150 
S.  Washtenaw  Ave.,  Chicago,  111.,  is  here  illustrated  with 
the  faceplate  removed.  The  machine  was  designed  to  be 
driven  by  an  8-inch  belt  which  will  transmit  40  horsepower 
to  the  spindle  of  the  lathe  from  a  countershaft  running  at 
200  revolutions  per  minute.  The  lathe  is  triple  back-geared 
and  all  speed  changes  are  obtained  by  moving  the  hand- 
wheel  which  is  placed  in  front  of  the  cone  pulley.  Twelve 
speed  changes  are  obtainable  through  the  four-step  pulley 
and  triple  gearing.    The  feed  changes  are  obtained  by  means 


Tool-holder  made  by  the  Universal  Tool-Holder  Co. 
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Ot  a  quick-change  gear-box 
which  is  integral  with  the 
headstock.  Two  levers  on  the 
front  of  the  machine  which 
move  in  either  direction,  place 
the  gears  in  proper  mesh,  al- 
lowing four  feeds.  Additional 
feeds  may  be  had  by  changing 
the  regular  l cod-gears  for  the 
thread-cutting   gears. 

The  carriage  is  equipped 
with  two  compound  cross-slides 
which  may  be  furnished  with 
a  p  o  w  e  r  angular  feed.  The 
tailstock  is  moved  by  hand 
through  the  use  of  a  geared 
device  which  engages  the  teeth 
of  a  gear  with  a  rack  on  the 
bed.  The  tailstock  spindle  is 
moved   by  a   handwheel   which 

is  placed  at  right  angles  to  the  spindle.  A  strongly  con- 
structed steadyrest  is  supplied  with  each  machine.  The  bed 
is  provided  with  a  rack  on  a  central  rib  which  engages  with 
a  pawl  on  the  tailstock,  thus  removing  the  thrust  of  a  cut 
from  the  clamps  of  the  tailstock  to  the  lathe  bed.  The  max- 
imum distance  between  lathe  centers  is  34  feet  and  the 
weight  of  the  machine  is  150,000  pounds. 


"LETTGO"  MECHANICAL  OVERLOAD 
RELEASE 

The  Link-Belt  Co.,  Chicago,  111.,  is  manufacturing  a  me- 
chanical overload  release  which  may  be  adapted  to  machines 
for  automatically  disengaging  the  driving  power  when  the 
load  exceeds  the  capacity  of  the  machine,  thus  allowing  the 
driving  motor  or  source  of  power  to  run  free  without  devel- 
oping any  friction  in  the  releasing  mechanism.  It  is  claimed 
that  this  device  is  suitable  for  overloads  which  may  be  either 
gradually  or  suddenly  applied,  and  it  can  be  set  so  that  the 
driving  power  will  not  be  disengaged  by  sudden  jerks  or 
shocks,  such  as  are  received  in  a  punch  press  or  shearing 
machine.  It  is  possible  to  install  this  release  close  to  the 
driving  mechanism  of  the  machine  so  that  it  is  not  neces- 
sary for  it  to  overcome  inertia  due  to  rotating  parts. 

The  illustration  shows  a  release  which  has  been  designed 
for  application  to  the  driving  gears  of  an  endless  chain 
bucket   conveyer   used   for   handling   coal    in   power   houses. 


Ninety-six   inch   Engine   Lathe   built   by   the    Wright   Works 

The  mechanism  is  shown  with  the  various  parts  in  position 
for  transmitting  power.  When  the  device  is  connected  to  a 
machine  the  spider  A  is  mounted  and  keyed  on  the  driving 
shaft  of  the  machine.  The  triggers  B  are  pivoted  on  links 
C;  the  outer  end  of  each  trigger  engages  with  a  notch  in 
the  rim  of  drum  E,  while  the  inner  end  of  each  trigger  is 
held  on  roller  H  which  is  mounted  on  spider  .1.  The  springs 
I),  by  means  of  which  the  trigger  ends  are  held  in  the  proper 
position  for  transmitting  power,  can  be  regulated  to  the  de- 
sired pressure  at  which  the  release  is  to  act,  by  means  of  the 
adjusting  nuts  F.  When  the  machine  becomes  overloaded 
the  compression  of  the  springs  permits  the  outer  trigger 
ends  to  become  disengaged  from  the  notches  in  drum  /;  thus 
causing  the  machine  to  stop. 

In  order  to  set  the  triggers  back  to  the  driving  position, 
the  collar  G,  which  has  fingers  that  engage  with  pins  on  the 
inner  ends  of  the  triggers  B,  is  turned  by  means  of  a  span- 
ner wrench,  and  the  fingers  force  the  outer  ends  of  the  trig- 
gers back  to  their  original  positions  in  the  notches  in  drum 
E,  in  this  way  renewing  the  connection  for  the  transmis- 
sion of  power.  A  cover  is  supplied  which  encloses  the  mech- 
anism in  such  a  manner  that  it  can  be  packed  with  grease, 
thus  affording  lubrication  for  the  operating  parts.  The  de- 
vice may  be  driven  by  means  of  a  wheel  or  gear  mounted 
on  the  hub  of  the  drum  E  which  may  run  loose  on  the  driv- 
ing shaft  of  the  machine;  or  the  drum  may  be  keyed  directly 
to  a  separate  shaft  from  the  one  on  which  spider  A  is 
mounted,  thus  forming  a  coupling  device.  In  any  case,  either 
element  of  the  release  may  drive  the  machine.  A  single 
trigger  release  has  been  developed  for  reversible  operation, 
which  is  arranged  to  automatically  reset  the  driving  trigger 
if  the  direction  of  rotation  is  reversed. 


NEW  MACHINERY  AND  TOOLS  NOTES 


Power    Releasing    Mechanism    built    by    the    Link-Belt    Co. 


Tool-holder:  Parker  Machine  Co.,  221  High  St.,  Boston. 
Mass.  A  tool-holder  which  is  universal  and  reversible.  It 
has  a  positive  locking  device  and  will  hold  any  type  of  bar 
stock  cutters  or  special  shaped  cutters.  Fifteen  cutters  arc 
furnished  with  the  holder. 

Universal  Grinding  Machine:  Warren  P.  Krasor  Co.,  West- 
boro,  Mass.  Four  sizes  of  universal  grinding  machines  which 
are  of  similar  design  to  those  described  in  the  August,  191S, 
number  of  Machinery,  except  that  the  new  machines  are 
adapted  for  countershaft  drives. 

Drilling   Machine:    Buffalo  Forgo  Co.,  Buffalo,  N.   Y.     A 
inch   back-geared   drilling  machine   which    has   eight    speeds, 
and    four    power    feeds,    it    being    also    possible    to   feed    the 
spindle  by  hand.     The  travel  of  the  spindle   is   14%    inches, 
diameter   of   table,   21   inches,   and   weight.    1550   pounds. 

Bearing  Oil  Wipers:  Industrial  Products  Co.,  1024  Pen- 
obscot Bldg.,  Detroit.  Mich.  An  attachment  which  consists 
of  a  triangular  shaped  piece  of  babbitt  which  is  held  against 
a  shaft  by  means  of  a  spring  that  is  attached  to  the  bearing 
or  hoist.  The  babbitt  piece  wipes  the  oil  from  the  shaft  and 
returns    it   to   the   bearing   reservoir. 
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Die-filing  Machine:  Bloomfeldl  &  R&pp  Co.,  108  N.  Jeffer 
boh  St.,  Chicago,  hi.  \  die-filing  machine  thai  is  operated 
by  ;i  ^-horsepower  motor.  it  baa  a  tabic  winch  may  he 
tilted  .iii.i  clamped  at   any  angle.     The  over-all  dimenaiona 

nl'  the  machine  are  M  niche-,  lour,.  9  niche,  wide,  and  \2 
niche-,    hic.h        The    M  eighl     is   50    p,  ni  nil  I, 

Simper:  Simmona  .Machine  Co.,  Inc.,  Albany,  N,  v.  A  17 
inch  Bingle-geared  crank  Bhaper  which  is  bu! table  for  general 
manufacturing  work  rhe  main  dimenaiona  are  aa  Collowa: 
Stroke,  L7  inch.-.;  size  ol  table,  10  by  L3  inches;  keyseating 
capacity,  up  in  .".  Inchea  in  diameter;   automatic  horizontal 

teed.   IS   inches;   and  weight   ol'  machine,   1700  pounds. 

indicator:  Oaberg  &  Johanson,  206  Boston  St.,  Dorohe  iter 
Masa.     An  indicator  which   is  aui table  lor  truing  up  center 

marks  on  work  In  he  bored,  for  testing  lathe  centers,  align- 
ing Deadstocks  and  tails tocks  of  lathes,  etc.  The  device  con- 
sists of  two  centers  and  a  scale  that  is  used  for  indicating 
the  motions  of  the  pointer,  the  scale  being  held  in  a  surface 
gage  while  being  used. 

Drill  Grinding  Machine:  ISellovuo  Industrial  Furnace  Co., 
703  Hellevue  Ave.,  Detroit,  Mich.  A  semi-automatic  drill 
grinding  machine  which  grinds  drills  on  the  face  of  the 
wheel.  It  has  two  carriages  and  two  grinding  wheels  which 
are  mounted  to  permit  the  automatic  grinding  of  either  right- 
or  left-hand  drills.  The  machine  is  suitable  for  grinding 
drills  with  two,  three,  four,  or  five  lips. 

Face  Mills:  R.  W.  Runde  Machine,  Tool  &  Die  Works, 
2669  E.  Grand  Blvd..  Detroit,  Mich.  A  line  of  face  mills 
which  have  hardened  bodies  and  individual  blades  that  may 
be  adjusted,  thus  permitting  the  grinding  of  the  blades  by 
hand  without  removing  the  body  from  the  machine.  It  is 
possible  to  use  both  ends  of  the  blades,  and  it  is  claimed 
that  the  cutter  maintains  the  original  diameter. 

Trimming  Press:  Toledo  Machine  &  Tool  Co.,  Toledo, 
Ohio.  A  large  single-crank  trimming  press  that  has  been 
developed  for  trimming  twelve  cylinder  airplane  crankshaft 
forgings  and  other  heavy  work.  The  machine  has  an  outer 
shearing-off  slide.  It  has  a  stroke  of  16  inches  and  makes 
seven  strokes  per  minute.  The  machine  is  heavily  con- 
structed and  weighs  approximately  185,000  pounds. 

Pipe  Cutting  and  Threading  Machine:  Curtis  &  Curtis  Co., 
8  Garden  St.,  Bridgeport,  Conn.  A  hand-operated  machine 
which  is  capable  of  cutting  and  threading  wrought  iron  pipe 
from  4  to  15  inches  in  diameter.  The  die-holder  is  revolved 
by  a  pinion,  the  shaft  on  which  this  is  mounted  being  turned 
by  means  of  a  ratchet  lever.  A  self-aligning  vise  is  located 
on  the  back  of  the  machine  for  clamping  the  pipe  in  position. 

Power  Distributor:  Improved  Surface  Mfg.  Co.,  North 
Tonawanda,  N.  Y.  "Flex"  power  distributor,  a  device  used 
for  the  application  of  belt  preservative  to  a  moving  belt. 
The  device  makes  it  possible  to  distribute  the  belt-preserving 
material  to  all  points  of  the  belt,  whether  it  be  large  or 
small.  It  consists  mainly  of  a  tube  in  which  the  belt  preser- 
vative is  contained,  a  small  funnel,  and  a  regulator  made 
of  wire. 

Cutter  Grinding  Machine:  William  O.  Barnes,  Leominster, 
Mass.  A  grinding  machine  that  has  been  designed  for  grind- 
ing gang  milling  cutters  up  to  20  inches  in  diameter.  It  is 
capable  of  grinding  single  cutters  of  simple  shape  or  com- 
plicated gang  cutters  with  either  straight  or  curved  con- 
tours. The  grinding  wheel  is  driven  by  a  motor  and  is 
mounted  on  a  carrier  which  can  slide  readily  over  the  sur- 
face of  the  table. 

Adjustable  Reamer:  Wetmore  Reamer  Co.,  210  Sycamore 
St.,  Milwaukee,  Wis.  A  line  of  reamers  ranging  from  1  to 
414  inches  in  diameter.  The  reamers  up  to  3  inches  in  diam- 
eter have  four  blades  and  the  larger  sizes  have  six  blades. 
In  order  to  adjust  the  blades  to  any  required  size,  a  wrench 
is  provided  for  turning  a  screw  collar  which  is  graduated  in 
thousandths  of  an  inch.  The  reamer  is  supplied  with  or 
without  an  arbor. 

Lead-burning  Transformer:  General  Electric  Co.,  Schen- 
ectady, N.  Y.  A  lead-burning  equipment  that  has  been  de- 
signed for  plumbing,  roofing,  and  tank-building  jobs.  It  is 
operated  by  a  110-volt  alternating-current  lighting  circuit 
and  can  be  used  for  lead-burning,  soldering  electric  termi- 
nals, splicing  wires  and  tinsmith  jobs.  Brazing  can  be  ac- 
complished by  placing  the  work  between  a  blunt  carbon 
point  and  a  piece  of  cast  iron. 

Interchangeable  Counterbores  and  Holders:  S.  &  C.  Mfg. 
Co.,  368  Mt.  Elliott  Ave.,  Detroit,  Mich.  A  device  known  as 
the  "Easy-Lock"  holder  which  is  adapted  for  holding  inter- 
changeable cutters  from  1/4  to  3  inches  in  diameter,  in  which 
different  sized  pilots  from  3/16  to  21/2  inches  in  diameter 
may  be  inserted.  The  holders  are  made  in  four  sizes  and 
may  also  be  used  for  holding  tapered  bridge  reamers  which 
are  manufactured  by  this  concern. 

Air  or  Steam  Hammer:  Sullivan  Machinery  Co.,  People's 
Gas  Bldg.,  Chicago,  111.  A  machine  known  as  the  "Utility" 
hammer  which  is  especially  suited  for  forging  cutter  bits, 


els,  wieii.il>   .     mi. iii  tools,  straps,  levers,  keys,  wedges, 
etc.     \   wide  range  of  striking  power  and  sensitiveness  ol 

blow    i;;    Obtained    DJ     mean:,    of    an    air-thrown    valve.      Chips 

are  blows  from  the  die  bj  an  air  exhaust.  The  hammer  may 
be  equipped  for  operating  by  either  air  or  steam. 

Pressure  and  Vacuum  Pump:  Utility  Compressor  Co.,  363 
Harper  Ave.,  Detroit,  Mich.    A  pump  in  which  eight  pistons 

are  given  reciprocal  ing  movements  by  means  ol  a  median 
ism    connect.. I    to    the    pump    shall.      The    compressor    has    a 

capacity  of  approximately  2  cubic  feet  of  free  air  per  min 

Ute,  and  it  will  develop  pressures  up  to  800  pound:  i.i 
vacuums  as  high  as  28%  Inches  of  mercury.  The  pump  is 
driven  by  either  a  direct-  or  alternating-current  motor  to 
which  it  is  connected  by  a  silent  chain. 

Single  Pedestal-leg  Lathe:  Davis  Machine  Tool  Co.,  Inc., 
Rochester,  N.  Y.  A  lathe  that  has  a  single  pedestal  leg  on 
which  the  bed  is  mounted  as  a  cantilever.  It  is  especially 
adapted  for  portable  service  and  is  furnished  with  either 
belt  or  motor  drive.  When  it  is  motor-driven,  the  motor  is 
attached  to  the  rear  of  the  bed.  Some  of  the  principal  dimen- 
sions are  as  follows:  Length  of  bed,  6  feet;  swing  over  ways, 
13  inches;  distance  between  centers,  42  inches;  number  of 
feed  changes,  30.     The  weight  is  1481  pounds. 

Radius-link  Grinding  Machine:  Newton  Machine  Tool 
Works,  Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Pa.  An  im- 
proved design  of  machine  that  is  used  in  railroad  shops  for 
grinding  radius  links.  The  vertical  spindle  revolves  in  an 
eccentric  sleeve  which  permits  a  front  and  back  movement 
of  y-y  inch.  This  feature  allows  a  link  to  be  finished  with- 
out changing  the  position  of  the  table.  The  machine  is  also 
adapted  for  grinding  straight  links  and  cross-head  guides. 
The  grinding  capacity  is  for  radii  from  24  to  100  inches  with 
work  up  to  5  inches  thick. 

Arc-welding  Apparatus:  United  States  Light  &  Heat  Cor- 
poration, Niagara  Falls,  N.  Y.  An  arc-welding  equipment 
that  has  been  produced  to  meet  the  needs  of  machine  shops, 
railroads,  and  shipyards.  It  may  be  furnished  mounted  on 
a  truck  or  used  as  a  stationary  equipment.  When  connected 
with  100-  to  125-volt  direct-current  circuits,  the  welder  is  in 
the  form  of  a  converter,  but  on  other  direct  and  alternating 
currents,  the  welder  is  in  the  form  of  a  motor-generator. 
The  capacity  of  the  apparatus  is  4  kilowatts.  The  weight 
of  the  stationary  equipment  is  665  pounds,  and  of  the  port- 
able equipment  including  the  truck,  1500  pounds. 

Rotary  Surface  Grinding  Machines:  Heald  Machine  Co., 
Worcester,  Mass.  A  grinding  machine  that  is  regularly  equip- 
ped with  either  an  8-  or  12-inch  magnetic  chuck,  but  three- 
jaw  chucks  or  specially  adapted  faceplates  may  be  furnished 
instead.  The  machine  grinds  concave  and  convex  surfaces 
up  to  an  angle  of  10  degrees.  The  chuck  may  be  adjusted 
for  automatically  feeding  from  0.0003  to  0.0005  inch  at  each 
end  of  the  wheel  traverse.  The  machine  having  an  8-inch 
chuck  is  equipped  with  a  10-inch  diameter  wheel,  and  the 
machine  having  a  12-inch  chuck  has  a  12-inch  wheel,  but 
smaller  wheels  may  be  mounted  on  both  machines. 

Engine  Lathe:  Putnam  Machine  Co.,  Fitchburg,  Mass.  A 
heavy-duty  54-inch  geared-head  engine  lathe.  This  machine 
has  a  friction  clutch  which  is  combined  with  a  brake,  allow- 
ing the  machine  to  be  stopped  without  stopping  the  motor. 
If  the  machine  is  equipped  with  a  belt  drive,  this  feature 
permits  the  machine  to  be  driven  directly  from  a  lineshaft. 
Some  of  the  principal  dimensions  are  as  follows:  Distance 
between  centers  with  a  22-foot  bed,  the  tailstock  being  flush, 
9  feet  11  inches,  and  with  the  tailstock  overhung,  10  feet  8 
inches;  number  of  available  spindle  speeds,  18,  ranging  from 
2.715  to  154.05  revolutions  per  minute;  number  of  feed 
changes,  40;  weight  of  machine  with  a  22-foot  bed,  68,300 
pounds.  The  sales  agents  for  this  machine  are  Manning, 
Maxwell  &  Moore,  Inc.,  119  W.  40th  St.,  New  York  City. 

AMERICAN  SOCIETY  OF  MECHANICAL 
INSPECTORS 

The  American  Society  of  Mechanical  Inspectors  has  been 
organized  for  the  furtherance  of  mechanical  inspection.  The 
temporary  headquarters  of  the  society,  while  awaiting  space 
in  the  Engineering  Societies  Building,  29  W.  39th  St.,  is  in 
the  Commercial  Engineers  Building,  adjoining.  The  present 
membership  of  the  society  is  one  hundred  and  ten.  The  of- 
ficers are  as  follows:  President,  Paul  E.  Theis,  factory  man- 
ager, Fisher  Spring  Co.;  first  vice-president,  Ernst  Mentor, 
technical  supervisor,  C.  E.  Johansson,  Inc.;  second  vice- 
president,  J.  Arthur  Pineau,  chief  inspector,  Sperry  Gyro- 
scope Co.;  third  vice-president,  Benjamin  Gilpin,  chief  in- 
spector, Wright-Martin  Aircraft  Corporation;  fourth  vice- 
president,  Herbert  L.  Bailey,  service  manager,  Chevrolet 
Motor  Co.;  secretary,  Henry  F.  Winter,  aeronautical  en- 
gineer; treasurer,  H.  Ream  Baker,  mining  and  civil  engineer. 
The  society  holds  its  meetings  on  the  first  Thursday  of  the 
month.  The  first  copy  of  its  monthly  official  publication 
The  Inspector  has  just  been  published. 
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"FIND-YOURSELF"  CAMPAIGN  FOR 
EMPLOYED  BOYS 

There  are  few  American  industrial  plants  of  any  si/.' 
which  a  list  of  the  employes  would  not  reveal  the  names  of 
many  boys  who  had  to  leave  school  at  the  age  of  fourteen — 
as  soon  as  they  could  obtain  a  work  certificate — in  order 
to  earn  their  own  livings,  if  they  were  not  expected  to  assist 
in  the  support  of  their  parents'  homes.  As  a  result  of  en- 
vironment, such  boys  are  likely  to  develop  peculiar  ideas 
which  often  retard  their  advancement  toward  a  better  Job; 
but  it  is  a  mistake  to  think  that  a  majority  of  these  boys 
who  are  earning  their  livings  through  the  performance  of 
semi-skilled  labor  in  a  factory,  have  not  the  same  likes  and 
dislikes,  ideals  and  ambitions,  which  govern  the  action  of 
other  young  people  who  are  more  fortunately  situated. 
Realizing  this  fact,  the  Rochester  Young  Men's  Christian 
Association  recently  inaugurated  what  has  been  named  a 
"Find-yourself  Campaign  for  Employed  Boys,"  the  object  of 
which  is  to  bring  together  boys  who  are  employed  in  a  given 
line  of  work  and  men  who  have  sufficient  knowledge  of  such 
work  to  be  able  to  advise  the  boys  in  regard  to  courses  of 
study  and  other  matters  that  will  be  the  means  of  ultimately 
fitting  them  for  better  positions.  This  represents  a  new  field 
of  activity,  which  could  be  profitably  undertaken  by  Young 
Men's  Christian  Associations  in  all  parts  of  the  country; 
and  if  carried  on  to  its  ultimate  conclusion,  it  should  be  of 
great  assistance  in  solving  many  of  the  perplexing  social 
and  economic  problems  that  now  beset  the  management  of 
many  industrial  plants  in  America. 

How  the  Find-yourself  Campaign  was  Conducted 

The  ultimate  object  of  this  campaign  is  to  assist  employed 
boys  in  selecting  a  career  for  which  they  are  well  fitted, 
and  then  to  have  successful  men  in  the  various  businesses 
or  professions  in  which  the  boys  desire  to  seek  employment 
undertake  to  interest  themselves  in  the  advancement  of  one 
or  more  boys.  The  first  step  in  inaugurating  the  campaign 
was  to  send  out  "self-analysis"  blanks  which  were  filled  out 
by  the  boys  and  returned  to  a  general  committee.  These 
blanks  called  for  complete  information  concerning  the  boys' 
education,  habits,  home  life,  etc.  The  general  committee 
then  proceeded  to  assign  the  different  boys  to  interviewers, 
who  were,  in  every  case,  business  men  with  the  necessary 
experience  to  enable  them  to  give  reliable  advice.  Each  of 
the  men  who  assisted  in  this  work  filled  out  an  "Inter- 
viewer's" report  on  the  case  of  every  boy  whom  he  exam- 
ined. After  this  preliminary  work  had  been  gotten  under 
way,  a  follow-up  or  continuation  committee  was  formed,  the 
function  of  this  committee  being  to  keep  in  touch  with,  and 
to  give  aid  and  advice  to,  those  boys  who  showed  during 
their  interviews  that  they  were  really  interested  in  the 
proposition  and  possessed  the  necessary  ambition  and  other 
qualifications  to  benefit  by  the  assistance  which  they  would 
receive.  The  work  of  this  continuation  committee  is  quite 
similar  to  that  of  the  well-known  Big  Brother  Movement. 
But  there  is  an  important  distinction:  In  the  case  of  the 
Big  Brother  Movement,  the  fundamental  idea  is  to  get  a 
man  to  agree  to  devote  a  part  of  his  spare  time  to  looking 
after  the  general  welfare  of  some  boy  who  is  in  need  of 
advice  and  outside  associations,  which  will  help  to  offset 
the  effect  of  undesirable  conditions  at  home.  The  work  of 
the  continuation  committee  of  the  Find-your-self  campaign 
has  these  beneficial  features,  in  addition  to  which  it  goes 
a  step  further,  in  that  the  "Big  Brother"  is  a  man  success- 
fully engaged  in  the  business  or  profession  which  the  boy 
desires  to  follow,  and  is  expected  to  give  him  advice  con- 
cerning methods  of  study,  and  help  in  securing  employment, 
which  will  assist  the  boy  in  attaining  the  object  of  his  am- 
bition. 

Results  of  the  Preliminary  Campaign 

Over  150  business  and  professional  men  agreed  to  devote 
a  part  of  their  spare  time  to  the  work  of  this  campaign, 


and  during  the  Brat  week  1366  boys  filled  out  sell  ana 
blanks,  while  over  900  were  interviewed  at  offices  estahl. 
tOT   that   purpose   in    various   parts   of   the  City   Of   Koch' 

Of  these;,  147  expressed  a  desire  to  follow  some  branch  ol 

the    engineering    profession.      It    is    only    natural    to    expect 
that   among   this   number  of   growing   hoys,    there   would    be 
many  who  showed  both  by  their  answers  on  the  self-ana i 
blanks   and   as   a   result   of   their   interviews,   that   they    had 
not    yet   formed    a    serious    determination    to    succeed.      But 
such   boys   were    in   the   minority,  as   was   to  be  exp< 
cause    the    kind    of    boys    who    would    Bpend    an    evening    in- 
vestigating   a   chance    of    self-improvement    are   the    fellows 
who  are  going  to  be  heard  of  later  on  in  life.     A  large 
centage  of  these  boys  were  helping  to  support  their  parents' 
homes  and  were  still  able  to  find  time  to  study  outside  of 
working  hours.     If  such  youngsters  fail  to  get  on,  it  will  be 
through   misdirected   effort   rather   than    an    account    of   any 
lack  of  ambition. 

In  most  cases,  the  find-yourself  campaign  met  with  the 
hearty  indorsement  of  the  parents  or  older  relatives  of  em- 
ployed boys;  but  there  were  certain  exceptions  to  this  gen- 
eral rule.  Among  reasons  advanced  for  such  dissatisfaction, 
one  of  the  most  common  was  that  an  effort  to  guide  the  boy 
toward  securing  a  better  job  would  make  him  dissati 
with  his  present  employment,  with  the  result  that  he  would 
leave  a  good  job,  which  was  bringing  financial  assistance 
to  his  family.  As  the  scope  of  this  new  work  of  the  Young 
Men's  Christian  Association  is  broadened,  some  way  should 
be  found  to  assist  boys  who  are  at  present  hindered  by  such 
opposition  at  home.  Also,  an  effort  should  be  made  to  help 
those  boys  whose  answers  on  self-analysis  blanks  or  during 
the  course  of  their  interview,  indicated  an  insufficient  de- 
termination to  succeed.  When  a  boy  is  forced  to  leave 
school  at  the  age  of  fourteen,  and  work  at  a  job  possessing 
but  little  interest,  there  is  nothing  very  surprising  in  the 
fact  that  he  seeks  any  form  of  amusement  that  is  available 
outside  of  working  hours,  and  is  not  keen  on  sitting  down 
to  study  after  his  day's  work  is  finished.  An  effort  to  make 
boys  of  this  type  settle  down  to  steady  work,  and  the  task 
of  helping  them  to  qualify  for  advancement,  would  be  dif- 
ficult to  accomplish.  On  the  other  hand,  one  is  likely  to 
feel  that  boys  who  are  working  under  severe  handicaps. 
owing  to  insufficient  education  and  a  poor  home  environ- 
ment, are  those  who  naturally  make  the  greatest  appeal  to 
the  sympathy  of  men  trying  to  help  them  overcome  these 
adverse  circumstances. 

General  Summary  of  Replies  of  Self-analysis  Blanks 

The  following  general  summary  of  the  replies  which  ap- 
peared on  the  self-analysis  blanks  may  prove  of  interest 
Average  age  of  boys,  17  years  5  months;  born  in  cities  62 
per  cent;  born  in  foreign  countries,  18.7  per  cent;  born  in 
urban  communities,  16.7  per  cent;  born  on  farms.  1  per 
cent;  father  dead,  15.1  per  cent;  mother  dead,  9.6  per  cent; 
both  parents  dead,  1  per  cent  (that  is,  25.7  per  cent  were 
without  natural  family  conditions);  boys  who  help  support 
their  families,  85.5  per  cent;  boys  who  are  saving  a  part  of 
their  income,  71.2  per  cent.  There  were  boys  who  bad  left 
grammar  school  as  early  as  the  second  grade,  but  the 
number  of  boys  who  had  dropped  out  below  the  fifth  grade 
was  less  than  1  per  cent.  Boys  who  left  school  upon  reach- 
ing the  fifth  grade,  1.97  per  cent;  sixth  grade,  6.1  per  cent; 
seventh  grade,  18.2  per  cent;  eighth  grade.  14.8  per  cent: 
graduated  from  grammar  school.  23.3  per  cent;  graduated 
from  shop  school,  3.S6  per  cent;  graduated  from  technical 
school,  1  per  cent;  finished  first  year  of  high  school,  8  per 
cent;  second  year,  6.S  per  cent;  third  year.  4. 5  per  cent: 
graduated  from  high  school,  4  per  cent.  The  answers  showed 
that  36.4  per  cent  of  the  boys  were  studying  after  working 
hours,  and  that  29.2  per  cent  were  regularly  attending 
lectures.  It  was  found  that  boys  whose  age  averaged  17 
years  5  months  had  been  working  for  an  average  period  of 
two  years  and  three  months,  and  the  average  number  of 
jobs  held  by  the  boys  during  that  period  was  2.H4.    E.  K.  H. 
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THERE    IS    ONE 
FOR   ACCURACY 


The  value  of  the  Screw  Machine  in  producing  duplicate  parts  is  recognized  as  surely 
as  the  value  of  Brown  &  Sharpe  Screw  Machines  are  recognized  as  the  most  ac- 
curate, versatile  machines  that  can  be  purchased. 
Consider  these  features  that  prove  our  statement: 

The  automatic  chuck  advances  the  stock  by  a  simple  movement  of  a  lever  and  grips 
it  firmly  allowing  for  variations  in  the  size. 
The  turret  is  automatically  locked  at  each  position  of  the  tool. 
There  is  a  self-contained  speed  and  feed  box  which  makes  possible  the  best  combi- 
nation of  feed  and  speed  under  all  conditions. 

The  back  gears  are  located  below  the  spindle  and  operated  by  friction  rings. 
The  many  features  of  this  character  that  have  been  incorporated  in  these  machines 
have  proved  them  to  be  the  most  economical  choice. 
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REPRESENTATIVES  IN  U.  S.  A. 

BALTIMORE,    MD.,   Carey  Machinery   &  Supply   Co. 

CINCINNATI,  0.,  INDIANAPOLIS,  IND.,  The  E. 
A.   Kinsey  Co. 

SAN  FRANCISCO,   CAL.,   Pacific  Tool  &  Supply  Co. 

CLEVELAND,  0.,  DETROIT,  MICH.,  Strong,  Car- 
lisle  &   Hammond   Co. 

ST.  LOUIS,  MO.,  Colcord-Wright  Machinery  &  Sup- 
ply  Co. 

SEATTLE,  WASH  ,   Perine  Machinery  Co. 

PORTLAND,   ORE.,    Portland   Machinery  Co. 


A  Safeguard  for  the  Operator  and  the  Shop 

The  operator  is  protected  against  mistakes.     The  shop  is 
assured  of  quality  work  when  the  reliable 

Brown  &  Sharpe  Machinists  Tools 

are  found  to  be  the  equipment  that  the  operator  has  in  his 

kit  and  the  shop  in  the  tool  room. 

Keep  up  your  quality.    Send  for  Catalog  27. 

BROWN  &  SHA 
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PROVIDENCE, 

BROWN  &  SHARPE  OF  NEW  YORK,  Inc. 
Offices:  New  York  City,  20  Vesey  St. 

OFFICES:   CHICAGO,   ILL.,  026-630  Washington  Bird.        PHILADELPHIA,  PA., 
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WAY   TO   DO    IT 
AND  ECONOMY— 

Brown  &  Sharpe 

Wire  Feed 

Screw  Machines 


The  No.  6 

Brown  &  Sharpe 

Wire  Feed  Screw 

Machine 


A  detailed  description 
in  Catalog  21G 


RPE  MFG.  CO 

R.  L,  U.  S.  A. 

Rochester,  415  Chamber  of  Commerce  Bldg. 
Syracuse,  Room  419  University  Block 

11031105  Liberty  Bldg.    PITTSBURGH,  PA..  2588  Henry  W.   Oliver  Building. 


REPRESENTATIVES   IN    CANADA: 

Canadian   Fairbanks-Morse   Co.,    Ltd., 

TORONTO.  MONTREAL.  WINNIPEG, 
CALGARY,  VANCOUVER.  ST.  JOHN. 
HAMILTON. 

REPRESENTATIVE    IN    AUSTRALASIA: 
i:.   I..  Scrutton  .v  Co.,   Ltd.,  Bydney,   N.s.W, 
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CONVENTION  OF  THE  AMERICAN 
RAILROAD  ASSOCIATION 

The  .joint  convention  of  the  American  Railroad  Aasocia 
Hon  Mechanical  Section  (which  embraces  the  former  Amer 
lean  Railwaj    Via  ter  Mechanics    \    ociatlon  and  the   Vlaatei 

Car  Buildei       \    ocii n)   and  the  Railway  Supply   Mann 

facturers'    Association  was  held  al  Atlantic  City,  N.  J.,  June 
is  to  26  inclusive.    An  Bxhibil  was  held  on  Young's  Million 

Dollar    Tier,    the   entire    pier    being    Oiled    With    exhibitors    of 

all  types  of  railwaj  equipment  There  were  more  than  three 
hundred  exhibitors,  and  over  titty  of  the  largest  exhibits 
were  those  Of  machine  tool  manufacturers,  in  the  course 
Of  the  numerous  official  sessions  of  the  American  Railroad 
\  aociation  during  the  seven  days  of  the  convention,  con- 
siderable time  was  given  to  the  discussion  of  reports  on 
many  subjects  pertaining  to  car  and  locomotive  design  and 
maintenance.  Among  these  were  such  subjects  as  car  wheels, 
couplers,  draft  gears,  car  trucks,  tank  cars,  mechanical 
stokers,  locomotive  head  lights,  superheater  locomotives; 
design,  maintenance,  and  operation  of  electric  rolling  stock; 
and  many  other  subjects  bearing  directly  on  car  and  loco- 
motive design  and  construction.  The  large  exhibit  of  ma- 
chine tool  builders  at  this  convention  indicates  how  close 
is  the  relation  between  the  machine  tool  industry  and  the 
builders  of  railway  equipment.  The  machine  tools  repre- 
sented were  of  either  the  heavy  class  or  the  type  that  applies 
especially  to  the  railroad  industry.  Many  of  the  machine 
tools  on  exhibition  were  new  models  that  had  never  been 
shown  at  any  exhibit  previously.  A  casual  study  of  the  latest 
designs  of  the  machine  tools  exhibited  indicate  clearly  the 
tendency  toward  greater  weight,  making  for  rigidity  and 
greater  production.  The  social  side  of  the  convention  in- 
cluded numerous  band  concerts,  orchestral  concerts,  and 
informal  dances  which  were  held  on  the  pier.  The  grand 
ball  was  held  on  Friday  evening,  June  20.  The  great  num- 
ber of  exhibitors  at  this  convention  may  well  remind  us  of 
the  important  part  the  railroads  of  the  country  occupy  as 
consumers  of  machine  tools  when  compared  with  other  me- 
chanical  industries. 


MATERIAL  HANDLING  MACHINERY  MANU- 
FACTURERS ASSOCIATION'S  MEETING 

The  Material  Handling  Machinery  Manufacturers  Associa- 
tion, 35  W.  39th  St.,  New  York  City,  held  its  semi-annual 
meeting  at  the  Hotel  Astor,  New  York  City,  June  10  and  11. 
A  general  discussion  of  the  ways  and  means  for  promoting 
a  more  general  knowledge  of  the  economies  that  can  he  ef- 
fected through  the  use  of  mechanical  handling  equipment 
was  conducted.  Francis  Holley,  director  of  the  Bureau  of 
Commercial  Economics,  made  an  address  on  "Educating  the 
World  Masses  on  Industrial  Methods  by  Moving  Pictures," 
in  which  he  pointed  out  the  value  of  moving  picture  films 
as  a  means  of  educating  the  public  in  the  use  of  mechanical 
handling  equipment  as  well  as  other  industrial  methods. 
Considerable  attention  was  given  to  the  subject  of  further- 
ing cooperation  between  employers  and  employes.  At  the 
open  forum  session,  conducted  by  David  B.  Bushnell,  prob- 
lems of  trucking  and  the  mechanical  handling  of  materials 
were  discussed. 


Bi  vjamim  Sebastian,  rounder  of  the  Sebastian   Lathe  Co., 

Cincinnati,  Ohio,  died  al   his  home  in  Cincinnati   from  the 

is  of  a  paralytic  stroke,  June  5,  aged  sixty  six  years. 

Mr,  Sebastian  had  been  a  lathe  manufacturer  for  more  than 

forty  years,  and   had   retired   from   business  about    three  yeai 

ago,  at   which  time  the  active  management   of  the  business 
wa    taken  over  by  bis  son  in  law,  k.  k.  Stokes 


OBITUARIES 


Emory  Smith  Mills,  vice-president  of  the  Muncie  "Wheel 
Co.,  Muncie,  Ind.,  died  May  31. 

James  H.  Ball,  treasurer  of  the  Lincoln  Twist  Drill  Co., 
Taunton,  Mass.,  died  at  his  home  in  Taunton,  June  13.  Mr. 
Ball  came  to  Taunton  from  Boston  about  twelve  years  ago 
as  treasurer  of  the  Lincoln  Williams  Twist  Drill  Co.,  and 
continued  as  treasurer  of  the  Lincoln  Twist  Drill  Co.,  which 
succeeded  the  older  concern  on  its  reorganization.  Mr.  Ball 
is  survived  by  his  wife  and  one  son. 


PERSONALS 


II.  I.  Minkk  has  become  associated  with  the  Cleveland 
Milling  Machine  Co.,  Cleveland,  Ohio,  in  the  capacity  of 
sales  manager. 

W.  H.  WHITE  has  been  appointed  acting  district  manager 
of  sales  of  the  Chicago  Pneumatic  Tool  Co.,  at  Buffalo,  N.  Y., 
in  place  of  J.  W.  McCabe. 

Feed  J.  Mii.lkk  was  nominated  for  president  of  the  Amer- 
ican Society  of  Mechanical  Engineers  for  1920  at  the  spring 
meeting  of  the  society  in  Detroit,  Mich. 

Harry  S.  Finkenstaedt  has  returned  from  the  Aviation 
Service  in  Italy  and  is  again  associated  with  the  Carbon 
Steel  Co.,  Pittsburg,  Pa.,  as  western  sales  agent. 

Charles  A.  Greene,  Chicago  representative  for  the  Borden 
Co.,  Warren,  Ohio,  manufacturer  of  Beaver  pipe  tools,  has 
opened  an  office  at  Room  501,  549  W.  Washington  Blvd., 
Chicago,  111. 

H.  H.  Downes,  who  was  commissioned  as  captain  with 
the  12th  U.  S.  Engineers,  has  returned  from  France,  and 
will  take  charge  of  the  Buffalo  Forge  Co.'s  interests  in  the 
St.  Louis  territory. 

F.  G.  Echols,  for  many  years  general  manager  of  the  small 
tools  department  of  the  Pratt  &  Whitney  Co.,  Hartford, 
Conn.,  is  now  vice-president  of  the  Greenfield  Tap  &  Die 
Corporation,  Greenfield,  Mass. 

H.  L.  Van  Ketjren,  formerly  chief  of  the  gage  section  of 
the  Bureau  of  Standards,  Washington,  D.  C,  is  now  en- 
gineer in  charge  of  gages  with  the  Wilton  Tool  &  Mfg.  Co., 
84  Linden  Park  St.,  Boston,  Mass. 

Cleveland  C.  Soper  has  resigned  his  position  as  instructor 
in  machine  design  with  the  Wentworth  Institute,  Boston, 
Mass.,  and  is  now  associated  with  the  Kent  Machine  Co., 
Kent,  Ohio,  in  the  capacity  of  engineer. 

F.  W.  McIntyre,  who  has  been  connected  for  the  past  six- 
teen years  with  the  Niles-Bement-Pond  Co.,  of  Boston  and 
Chicago,  has  been  appointed  sales  manager  of  the  Becker 
Milling  Machine  Co.,  Hyde  Park,  Mass. 

E.  G.  Buckwell,  secretary  and  manager  of  sales  of  the 
Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  sailed  on  June 
12  for  a  three  or  four  months'  tour  of  Europe  for  the  pur- 
pose of  investigating  trade  conditions  throughout  England 
and  the  continent. 

Edwin  T.  Jackman,  formerly  of  E.  S.  Jackman  &  Co., 
Chicago,  111.,  has  returned  from  Sheffield,  England,  where  he 
has  been  investigating  methods  in  connection  with  tool  and 
alloy  steels,  and  is  now  manager  of  the  Boston  office  of  the 
Firth-Sterling  Steel  Co.,  McKeesport,  Pa. 

Preston  Belvin  has  been  appointed  district  sales  engineer 
by  the  International  Oxygen  Co.,  796  Frelinghuysen  Ave., 
Newark,  N.  J.,  and  will  have  charge  of  the  Pittsburg  district 
sales  work.  The  Pittsburg  office  is  located  at  1310  First 
National  Bank  Bldg. 

E.  B.  Gardner,  Ralph  D.  Gardner,  C.  E.  Cadman,  and  H. 
I.  Kelley  have  disposed  of  their  interests  in  the  Gardner 
•Machine  Co.  of  Beloit,  Wis.,  and  have  organized  a  new  com- 
pany to  be  known  as  the  Badger  Tool  Co.,  Beloit,  which  will 
manufacture  disk  grinders  and  a  general  line  of  grinding 
machines. 

J.  W.  McCabe,  who  until  recently  was  district  manager  of 
sales  for  the  Chicago  Pneumatic  Tool  Co.,  at  Buffalo,  N.  Y., 
has  been  made  special  representative  for  the  company's  for- 
eign trade  department,  and  will  leave  shortly  for  an  ex- 
tended trip  through  the  Orient,  the  Philippine  Islands,  and 
Australia. 

Clifford  C.  Whiting  has  recently  been  made  manager  of 
the  William  L.  Procunier  Co.,  Chicago,  111.,  manufacturer  of 
the  "Double  Gripp"  safety  tapping  chucks  and  attachments. 
Mr.  Whiting  has  served  overseas  and  has  just  been  mustered 
out  of  the  service.  He  was  formerly  with  the  International 
Harvester  Co. 

Asher  Golden,  311  W.  59th  St.,  New  York  City,  has  been 
appointed  by  Compagnie  d'Applications  Mecaniques,  of  Paris, 
its  exclusive  agent  in  the  United  States,  for  the  sale  of 
R  B  F  thrust  bearings.  Catalogues  will  be  issued  shortly 
containing  details  and  specifications  of  these  bearings. 
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24  Cubic  Inches  of  Steel 
Removed  Without  Braces 


THE  CINCINNATI 
RECTANGULAR  OVERARM 

(PATENTED) 

» 

enables  the  new  No.  5  machine  to  take  cuts  up  to  its  normal 
rated  capacity  without  the  use  of  braces. 


Material,  machinery  steel,  cutter,  4l/2-m.  diameter  Cincinnati 
design  spiral  mill,  2  in.  arbor 

Cut,  Vi-in-  deep,  5-in.  wide.  Feed,  19  in.  per  minute. 

Removing  23%  cubic  inches  of  steel  per  minute- 
without  the  use  of  braces. 


THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI  OHIO,  U.  S.  A. 


hoc 
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(■  c  Cheynky,  who  was  commissioned  In  -tin1  Navj  and 
bad  charge  of  the  mechanical  repair  -imps  ;it  the  Naval 
\ \  tit i « > 1 1  Station,  Pensacola,  Pla.,  where  From  600  in  i-"" 
men  were  employed  during  the  war.  has  returned  to  the 
Buffalo  Forge  Co.,  Buffalo,  N,  v..  and  will  have  charge  of 
the  Chicago  office  and  Btore 

\m:m;i    Bri  m.  who  tor  the  past  four  years  lias  been  en- 
gineer  in  charge  of  the  dlrect-currenl   machine  design 
ti.m  of  tiu'  Industrial  engineering  department  of  the  Wesl 
Inghouse   Electric  &    Mfg.   Co.,   Easl    Pittsburg,   Pa.,   lias   re- 
signed to  return  to  Holland,  bis  native  country.    Mr.  Brunl 
had  been  connected  with  the  company  since  limit. 

\v.  G.  Balph  has  been  appointed  manager  of  the  Bafety 
switch  section  of  the  Westinghouse  Krantz  factory,  Brook- 
lyn, X.  V.  .Mr.  Balph  will  have  entire  charge  of  the  sale  of 
all  KrantZ  products.  Prior  to  working  as  a  salesman  in  the 
New  York  office,  Mr.  Balph  was  head  ol  the  tan  motor  divi- 
sion of  the  Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burg, Pa. 

II  I..  GABBl  ir,  for  the  last  six  years  manager  of  the  line 
material  seetion  of  the  Westinghouse  Electric  &  Mfg.  Co., 
Bast    Pittsburg,  Pa.,  lnts  been  appointed  manager  of  the  sup- 


ply division  of  the  Westinghouse  Ban   P'rancisco  office.     \ir 
Garbutl   was  formerly  connected  with  the  Drew   Electric  A 

Mfg.  CO.,  Of   Indianapolis,  handling  various  type     OJ    overhead 
line    material. 

Alexander  Luoearb,  publisher  of  Machine&y,  Bailed  for 
Europe  on  .Mine  it;  as  special  representative  of  tin-  United 
states  Department  of  Commerce.  Mr.  Luchars  was  recently 
appointed  United  state:  Trade  Commissioner  to  Great 
Britain  and  Continental  Europe  and  will  spend  several 
months  there  studying  condition:  affecting  the  Bale  <>\  Amer- 
ican   machine  tools  and  supplies.      His  reports   will   he  mailed 

promptly  io  our  manufacturer.:  hy  the  Department   of  Com- 
merce. 

I<\  W.  MABSHNEB  has  heen  appointed  manager  Of  the  De- 
troit branch  of  the  New  Departure  Mfg.  Co.,  Bristol,  Conn., 
succeeding  the  late  Samuel  B.  Dusinberre.  Mr.  Marshner 
has  heen  connected  with  the  company  at  the  Detroit  office 
for  about  seven  years.  He  is  thoroughly  acquainted  with 
all  details,  and  will  be  able  to  render  the  same  quality  of 
service  to  customers  that  has  heen  rendered  in  the  past. 
Mr.  Marshner  has  been  an  engineer  salesman  and  con- 
sequently has  wide  acquaintance  with  the  automotive  and 
machinery  trades  in  the  West  and  Middle  West. 


COMING  EVENTS 


July     81— Monthly     meeting     of     the     Rochester 

S i.i    of    Technical    Draftsmen,    in    Booms    131- 

187  Sibley  Block,  328  Main  St.,  E.,  Itochester, 
N.  V.  Secretary,  o.  I..  Angevine,  Jr.,  857  Gene- 
see St..    Rochester,   N.    v. 

August  19-21 — Annual  convention  of  the  Inter- 
national Railroad  Master  Blacksmiths'  Association 
in   Chicago,    111. 

September  16-19 — Animal  meeting  of  the  Travel- 
ing Engineers'  Association  in  Chicago,  111.;  head- 
quarters, Hotel  Sherman.  Secretary,  W.  O. 
Thompson,  General  Offices,  N.  V.  ('.  R.  R.,  Cleve- 
land.   Ohio. 

September  22-27 — Fir^t  annual  convention  and 
exhibit  of  the  American  Steel  Treaters'  Society 
in  Chicago,  111.  Business  manager,  \V.  H.  Eisen- 
uian.    154    IO.    Erie   St.,    Chicago,    111. 

September  29-October  4 — Eighth  annual  congress 
id'  the  National  Safety  Council  at  Cleveland,   Ohio. 

September  29-October  4 — Twenty-fourth  annual 
meeting  of  the  American  Fonndrymen's  Associa- 
tion and  fourteenth  annual  exhibit  of  foundry 
and  machine  shop  equipment  and  supplies  in  Phil- 
adelphia, Pa.  Secretary,  C.  E.  Hoyt,  111  W. 
Monroe   St..    Chicago,    111. 


NEW  CATALOGUES  AND 
CIRCULARS 


SOCIETIES,   SCHOOLS  AND 
COLLEGES 


Ohio  University,  Athens,  Ohio.  Catalogue  for 
1918-1019,  and  circular  of  information  for  1010- 
1920. 

Lowell  Textile  School,  Lowell.  Mass.  Bulletin 
for  1919-1920,  containing  calendar,  courses  of 
study,   etc. 

Ogden  College,  Bawling  Green,  Ky.  Bulletin 
1918-1919  containing  calendar  for  1918-1910  and 
announcements  for   1910-1020. 


BOOKS    AND    PAMPHLETS 


Analysis     of     Statically     Indeterminate     Structures 
by    the    Slope    Deflection    Method.      By    W.    M. 
Wilson,    F.    E.    Richart,,  and    Camillo    Weiss. 
218   pages,    6   by   0   inches.      Published    by    the 
Engineering    Experiment    Station    of    the    Uni- 
versity of  Illinois,   as  Bulletin  No.   108. 
The    Construction    of    Graphical    Charts.      By    John 
B.   Peddle,   Professor  of  Machine  Design,   Rose 
Polytechnic     Institute.       158    pages,     6    by    9 
inches;      79      diagrams.        Published      by      the 
McGraw-Hill  Book  Co.,   Inc.,  230  W.  39th  St., 
New  York  City.     Price,   $2,   net. 
This   book,    the   second   edition   of  which   is   now 
published,    describes    methods   of   constructing    cal- 
culating   charts    for    the    repeated    application    of 
formulas      to     different      conditions.      Many      such 
charts    are    available    for    use,    but    it    is    obvious 
that    in    order    to    realize    their    full    value,    an    en- 
gineer   should    be    able    to    construct    charts    suit: 
able     to    his    individual    needs.      During    the    few 
years    that     have    elapsed    since    the    first    edition 
of    this    book    was    published,     the    use    of    charts 
has    increased    noticeably    and    gives    evidence    of 
the    growing    recognition    of    the    value    of    nomo- 
graphy    to    the    engineer.      In    the    second    edition 
of    this    book    a    chapter    has    been    added    entitled 
"The   Use  of   Determinants,"   describing   a   method 
of  constructing   charts   which   the   writer   has   used 
successfully  for  a   number  of  years  in  his  classes. 
It    is    the    author's    belief    that    anyone    with    the 
ordinary   knowledge   of   mathematics   which   an   en- 
gineer   should    possess    can    understand    and    apply 
■  ss    with   little   difficulty. 


Gisholt  Machine  Co.,  Madison.  Wis.  Circular  of 
the  Gisholt  universal  tool  grinder  for  grinding 
tools  to  the  correct  cutting  angles. 

Holt  Mfg.  Co.,  Peoria,  111.  Bulletin  0-121,  de- 
scribing the  Holt  "Caterpillar"  tractor  and  giv- 
ing specifications  for  the  various  sizes. 

Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 
Circular  descriptive  of  the  Oliver  universal  saw- 
bench  for  use   in  patternmaking   shops. 

Link-Belt  Co.,  Chicago,  111.  Circular  illustrat- 
ing Link-Belt  wagon  loaders,  portable  belt  con- 
veyors, and  other  labor-saving  machinery  for  coal 
dealers. 

Massachusetts  Blower  Co.,  Watertown,  Mass. 
Bulletin  51,  containing  data  on  fans,  exhausters, 
heaters,  air-washers,  and  other  ventilating  and 
heating   apparatus   produced   by   the  company. 

Eastern  Production  Co.,  137  Leib  St..  Detroit. 
Mich.  Circular  100- Y,  '  illustrating  and  describing 
this  company's  horizontal  hydraulic  assembly  press 
which  is  made  in  two  sizes  having  capacities  of 
35  and  50  tons,  respectively. 

Simonds  Mfg.  Co.,  Fitchburg,  Mass.  Catalogue 
of  Simonds  crucible  and  electric  furnace  steel, 
giving  dimensions  and  prices  of  high-speed  steel 
and  carbon  tool  steel  plates  and  bars,  and  hot- 
rolled  sheet  steel. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y.  Catalogue 
Section  400,  of  fans,  blowers,  and  exhausters, 
describing  the  design  and  structural  details  of  the 
company's  equipment,  and  giving  tables  of  capac- 
ities for  various  speed  and  horsepower  require- 
ments. 

American  Broach  &  Machine  Co.,  Ann  Arbor, 
Mich.  Circular  describing  the  new  type  of  broach- 
ing machines  made  by  this  company,  which  are 
built  in  two  sizes — No.  1%  and  No.  3 — capable 
of  handling  broaches  from  the  smallest  to  the 
largest   sizes. 

Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati, 
Ohio.  Booklet  describing  the  features  of  the 
Lodge  &  Shipley  standard  line  of  lathes,  which 
covers  all  the  requirements  of  the  manufacturing 
plant,  the  jobbing  shop,  and  the  tool-room,  for 
accurate   lathe  work. 

Chicago  Mica  Co.,  Valparaiso,  Ind.  Catalogue 
20  covering  the  electrical  insulating  material 
made  by  this  concern,  including  molding  mica 
plates,  commutator  segment  plates,  commutator 
rings,  special  rheostat  insulation,  tubes,  spools, 
brush-holders,    etc. 

Skelton  Tool  Co.,  Syracuse,  N.  Y.  Circular  en- 
titled "Change  Speed  for  Ten  Days,"  calling  at- 
tention to  the  time-saving  features  of  the  Skelton 
burring  machine,  which  may  be  attached  to  any 
small  drilling  machine  for  burring,  reaming,  or 
counterboring   screw   machine   products. 

Ingersoll  Milling  Machine  Co.,  Rockford,  111. 
Folder  illustrating  some  classes  of  work  that  can 
be  accomplished  on  Ingersoll  milling  machines, 
which  are  adapted  for  a  wide  range  of  work, 
being  equally  suitable  for  milling  heavy  castings, 
steel    forgings,    and    light    aluminum    parts. 

Fafnir  Bearing  Co.,  New  Britain,  Conn.  Cat- 
alogue 18,  of  Fafnir  ball  bearings,  describing  in 
detail  the  construction  of  the  various  types.  In- 
formation is  given  on  methods  of  mounting,  lu- 
bricating, etc.,  and  tables  are  included  covering 
dimensions,     prices,     and    load-carrying    capacities. 

Charles  Engelhard,  30  Church  St.,  New  York 
City.  Catalogue  P2,  containing  Bulletins  225. 
230.  235,  240,  245,  A4,  and  A5.  describing  respect- 
ively, thermo-elements.  protecting  tubes  and  fit- 
tings, thermo-couples,  indicators  and  recorders, 
automatic  temperature  regulators,  and  base  metal 
pyrometers. 


New  Departure  Mfg.  Co.,  Bristol,  Conn.  Bul- 
letin 31  FE  containing  ball  bearing  load  ■  baits 
which  give  the  safe  speed  of  a  given  bearing 
carrying  a  given  load,  the  capacity  of  a  given 
bearing  at  a  given  number  of  revolution--  per 
minute,  and  size  of  bearings  required  for  a  given 
load   and   speed. 

Syracuse  Alloy  Steel  Co.,  Syracuse.  N.  Y. 
Folder  giving  information  relating  to  the  heat- 
treatment  to  which  "Arab"  and  "Sasco"  high- 
speed steels  should  be  subjected,  in  order  to  give 
the  best  results.  The  folder  also  contains  tables 
of  weight  per  running  foot  of  high-speed  steel  of 
different  sections. 

Wetmore  Reamer  Co.,  210  Sycamore  St.,  Mil- 
waukee, Wis.  Bulletin  11,  descriptive  of  Wet- 
more  expanding  reamers  with  left-hand  spiral 
cutting  blades,  made  in  sizes  ranging  from  1  inch 
to  4y2  inches  in  diameter.  The  bulletin  gives 
dimensions  and  prices  of  the  reamers  and  their 
parts — arbors,  blades,  etc. 

P.  Pryibil  Machine  Co.,  Inc.,  512  524  W.  41st 
St.,  New  York  City.  Catalogue  10,  covering  the 
complete  line  of  woodworking  machinery  and  sup- 
plies produced  by  this  company,  which  includes 
saws,  cross-cut  gages,  jointers,  planers,  wood 
scrapers,  sanders,  dovetailing  machines,  tenoners, 
mortisers,    borers,   lathes,   etc. 

Hammond  Steel  Co.,  Inc.,  Syracuse.  N.  Y. 
Catalogue  20  containing  information  on  the  va- 
rious brands  of  tool  and  high-grade  alloy  steel 
produced  by  this  company.  The  booklet  gives 
the  heat-treatment  for  each  brand  and  the  work 
for  which  it  is  especially  adapted.  A  number  of 
useful   tables   are   also   included. 

Carbo-Hydrogen  Co.  of  America,  Benedum  Trees 
Bldg.,  Pittsburg,  Pa.  Sectional  catalogue  con- 
taining instructions  concerning  the  proper  use  of 
the  oxy-carbo-hydrogeir  process  in  the  cutting  of 
steel  and  wrought  iron,  and  describing  the  various 
cutting  and  welding  torches  and  tips,  regulators, 
etc.,   supplied  as  part  of  the  outfit. 

Arrow  Tool  Co.,  Bridgeport,  Conn.  Bulletin  3, 
entitled  "Dependable  Thread  Gages,"  describing 
the  thread  gages  made  by  this  company  and  giv- 
ing tables  of  dimensions  and  prices.  The  booklet 
also  illustrates  the  thread  lead  testing  machine 
which  is  used  for  testing  the  accuracy  of  the 
thread   gages  made  by  the  company. 

Edgar  T.  Ward's  Sons  Co.,  44  Farnsworth  St., 
Boston,  Mass.  Catalogue  0-1,  giving  dimensions 
of  Ward's  "Gold  Label"  high-speed , steel.  Cat- 
alogue 0-2,  giving  prices  and  dimensions  of  "Toeii- 
ax"  non-shrinking  tool  steel.  Catalogue  0-3.  con- 
taining tables  of  prices,  weights,  dimensions,  etc., 
of  the  seamless  steel  tubing  made  by  this  con- 
cern. 

Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass. 
Pamphlet  entitled  "A  Study  of  Various  Types  of 
Belting,"  containing  information  which  was  ob- 
tained during  the  course  of  an  investigation  ou 
power  transmission  by  belting,  conducted  by  the 
Mellon  Institute  of  Industrial  Research  of  the 
University  of  Pittsburg,  for  the  Leather  Belting 
Exchange. 

National  Machinery  Co.,  Tiffin,  Ohio.  National 
Forging  Machine  Talk  No.  35,  describing  the  mak- 
ing of  a  camshaft  having  eight  cams,  on  a  Na- 
tional heavy-pattern  forging  machine.  Each  of 
the  eight  cams  required  an  upset  of  3  inches  in 
diameter  by  %  inch  thick,  and  the  eighteen  inches 
of  stock  was  gathered  in  two  blows  of  the  ma- 
chine and  two  heats. 

Cleveland  Punch  &  Shear  Works  Co.,  Cleve- 
land, Ohio,  has  issued  a  calendar  of  the  working 
days,  arranged  by  weeks.  Each  sheet  shows  sam- 
ples of  the  work  produced  by  this  company,  in- 
cluding punches,  dies,  nuts,  bending  machines, 
shearing  machines,  etc.,  and  on  the  back  of  each 
page  is  a  specification  sheet  for  use  in  ordering 
standard   or   special   punches   and   dies. 
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DO  YOU  REALIZE 

that  MORE  THINGS  must  be 

RIGHT 

about  a 

Boring,  Drilling  and  Milling  Machine 

than  any  other  Machine  Tool? 
Twenty  years  of  experience  and 

SPECIALIZATION 

allow  us  to  know  all  those  things 
and  MAKE  them  right  in  the 

"PRECISION" 


LUCAS  MACHINE  TOOL  COMPANY 


NOW  AND 
ALWAYS  OF, 


CLEVELAND,  OHIO,  U.  S.  A. 


mm 


Michigan 

aw      Chicago,     111       "Ounlte"    Bo 

which       Ounlte 
,,,M>  ,,.,,  ad  to  advanl  whli  h 

mlKh mentioned   the  walla  and   I     ol    Indus 

trial   plan!  i     brld  tei  anil  other  »trui i 

quire    protection    I 

„,„i  unli  '•""    """"  M,1"f,M 

ii  mi  tun 

8nr»Kii<>   Elootrio   Work,   of   Gonoral    Electric   Co., 

,,i,    gt  .    \,  xv     Sort    I  Itj        Bulletin 

1870]    \     Illustrating   and   describing   Bprague   elec- 

Lpplled    i"    la atorj    and 

production  t<  '•|l'"'  ■""'  kerosene  en 
irtnes.  Bulletin  18718,  deacrlblng  the  Bprague  ad- 
justable loop  Hy.tem,  which  iprlses  an  overhead 

.  .,,.,„     ,,.,     handling     materials     In 
terminal  sheds. 
Denham  Oostrlndlns  Oo.,  Cleveland,  Ohio,   la  die 

tributlng    a    I «    entitled    'The    A.  B.C.    of  Coal 

Bnglnecrlng."    by    Roberl    S.    Denham,    chief    en 

rineer   of   the   company.     The   ■ k    dlacuaaee    the 

nrlnclplea  of  coal  Bndlng,  and  gives  Information 
concerning  the  Denham  coal  engineering  aervlce. 
which  provides  for  the  planning  and  InBtaUauon 
„r    coal    engineering    systems    In    factories.      The 

book    is   district i    free  to  general    managers  ol 

tactorlea. 

Tide  Water  Oil  Co.,  11  Broadway,  New  York 
Oltj  Catalogue  entitled,  "Fuel  Oil."  dtecusalng 
the  us.-,  economy,  arid  efficiency  of  fuel  oil.  The 
booh  contains  formulas  for  computing  the  relative 
cost  ol  fuel  oil  versus  coal,  and  comprehensive 
Oats  on  the  Instruments,  tanks,  and  other  ap- 
pliances that  are  necessary  for  its  most  efficient 
use  The  booh  is  sent  without  charge  to  en- 
gineers,  managers,  and  plant  owners,  and  to 
others  tin-  price  is  50  cents  a  copy. 

Air  Reduction  Sales  Co..  120  Broadway,  New 
York  City.  Booklet  treating  of  the  application 
of  the  "Alrco"  oxy-acetylcne  welding  process  to 
the  welding  of  locomotive  fireboxes  In  railroad 
repair  shops.  The  booklet  describes  in  detail 
various  welding  operations  on  fireboxes,  and  is  il- 
lustrated with  full-page  drawings  showing  the 
different  operations.  It  is  virtually  a  handbook 
for  the  use  of  welders,  indicating  step  by  step 
the  method,  of  procedure  in  making  the  classes 
of  welds  described  therein. 

Cutler-Hammer  Mfg.  Co..  Milwaukee.  Wis.  Re- 
vised bulletins  for  insertion  in  the  Cutler-Hammer 
price  book,  giving  the  new  prices  for  motor 
starters,  speed  regulators,  controllers,  magnetic 
contactors,  switches,  time-limit  overload  relays, 
brake  magnets,  and  rheostats.  Polder  entitled 
"C.  H.  Electric  Soldering  Irons  and  Hand  Tools," 
illustrating  and  describing  the  standard  sizes  of 
electric  hand  soldering  irons  made  by  the  com- 
pany. Attention  is  also  called  to  an  automatic 
soldering  iron  rack,  and  a  new  soldering  fixture. 
Taylor  Instrument  Companies,  Rochester,  N.  Y. 
General  industrial  catalogue  of  "Tycos"  instru- 
ments for  indicating,  controlling,  and  recording 
temperatures,  covering  422  pages  6%  by  9% 
inches.  Many  special  applications  of  these  in- 
struments are  illustrated,  showing  the  manner  in 
which  they  can  be  adapted  to  different  tempera- 
ture needs.  Among  the  instruments  illustrated 
and  described  are  thermometers,  hydrometers, 
pyrometers,  temperature  and  pressure  regulators, 
barometers,  and  absolute  pressure  and  draft 
gages. 

Allied  Machinery  Co,  of  America,  51  Chambers 
St..  New  York  City.  Catalogue  descriptive  of 
the  line  of  grinding  machines  made  by  the  Landis 
Tool  Co.,  Waynesboro,  Pa.  The  catalogue  illus- 
trates and  describes  plain  and  roll  grinding  ma- 
chines, universal  grinding  machines.  internal 
grinding  machines,  ball-race  grinding  machines, 
crankpin  grinding  machines,  and  camshaft  grind- 
ing machines.  Specifications  for  the  various 
types  of  grinding  machines  are  given,  covering 
the  dimensions,  speed,  feeds,  horsepower,  capac- 
ity,   etc. 
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TRADE  NOTES 


Hydraulic  Press  Mfg.  Co.,  84  Lincoln  Ave., 
Mount  Gilead,  Ohio,  has  opened  a  branch  office 
in  the  Union  Bank  Bldg.,  Pittsburg,  Pa.,  with 
J.  E.  Holveck  in  charge. 

Peninsular  Tool  Salvage  Co.,  Inc.,  Detroit, 
Mich.,  has  changed  its  name  to  the  Tool  Salvage 
Co.  There  will  be  no  change  in  the  organization 
or  policy  of  the  company. 

Barber-Colman  Co,,  Rockford,  111.,  manufacturer 
of  milling  cutters,  hobs,  and  gear-hobbing  ma- 
chines has  opened  a  branch  office  at  451  Ellicott 
Square  Bldg.,  Buffalo,  N.  Y.  C.  G.  Kaelin  is 
manager  of  the  new  office. 

International  Oxygen  Co.,  796  Frelinghuysen 
Ave.,  Newark,  N.  J.,  has  removed  its  Chicago 
offices,  in  charge  of  Philip  G.  Wesley,  from  223 
Railway  Exchange  Bldg.  to  817-820  Chicago  Stock 
Exchange  Bldg..   30  N.   La  Salle  St. 

Lanham  Cotton  Cultivator  Co.,  Empire  Bldg.. 
Atlanta,  Ga.,  is  planning  to  construct  a  factory 
for  the  manufacture  of  agricultural  implements. 
The  company  will  require  equipment  for  foundry. 
forge  shop,  machine  shop,  wood  shop,  and  paint 
shop. 

Cleveland  Milling  Machine  Co.,  Cleveland.  Ohio, 
has  opened  a  restaurant  in  which  food  will  be 
sold    at    cost    price    to    the    employes   of    the   com- 


pos,      ii,,    restaurant   wna  designed  with  ■   riaw 

imn atlng    801 le,    and    is    prori t 

with  u| late  kitchen  tacilltiea, 

American     Machine    Product!    Co.     will     move     Itl 

, aiai    and    Fori    sis..    Detroit,    afii  h 

to  18th  and  Howard  sis.,   where  It    will  occupy  ■ 

new    two  itorj    rat  torj    Idlng,    100   by   2ix>   feet, 

which  win  double  the  company'!  capacity  tor 
manufacturing   mining   cutters  and   reamers, 

Whitcomb-Blaisilell  Machine  Tool  Co.,  l.'U  Gold 
si  Worceater  Mass..  has  established  an  offlci 
in  New  Vo,k  City  al  M  stone  St..  for  the  pur 
,„,se  of  handling  expori  business,  i..  s.  Devos, 
who    has    recently    returned    from    overseas    duty 

With    the    American    Kvpe.lill r.v    Kor.es.    has   been 

placed  in  charg '  the  office. 

Badger  Tool  Co.,  Beloit,  Wis.,  has  been  incor- 
porated with  a  capitalisation  or  $75,000  for  the 
p„,.p,,sc    of    manufacturing    disk  grinders    and    a 

-cneral     line     of     grinding     machines.       The     InCOI 

poratera    are    El.    B.    Gardner.    Ralph    D.    Gardner, 

C  10  ('adman,  and  II.  I.  Kclley,  all  Of  "horn 
were  formerly  connected  with  the  Gardner  Ma- 
chine Co,   of   Beloit. 

Wolverino  Forged  Drill  Co.,  Ypsilanti.  Mich., 
has  |USl  been  formed  tO  manufacture  twist  drills 
made  bv  the  forged  Mute  process,  having  the  shank 
solid  With  and  of  the  same  material  as  the  fluted 
portion.  The  officers  of  the  new  company  are 
George  .1.  Grossman,  president:  Bert  Youngs. 
vice-president;  Meyer  Kelly,  secretary  and  super- 
intendent:   and    Burt    E.    Cook,    sales   manager. 

Niles-Bement-Pond  Co.,  Ill  Broadway,  New- 
York    City     has    opened    a    new    office    and    store    at 

lie  South  Ave..  Rochester,  N.  Y.  A  stock  of 
Pratt  &  Whitney  machinists'  small  tools  will  be 
kept  at  the  new  store.  The  Pittsburg  office  of 
the  company  has  been  removed  from  the  Frn-k 
Building  to'  425  Seventh  Ave.  A  stock  of  Pratt 
&  Whitney  small  tools  will  also  be  carried  at 
this   office. 

Electric  Furnace  Co.,  Alliance,  Ohio,  has  re- 
cently shipped  one  of  its  standard  nose-tilting 
type  furnaces  to  the  United  States  Navy  Yard  at 
Washington.  D.  C.  to  be  used  in  the  government 
brass  foundry  there.  The  furnace  is  provided 
with  a  motor-operated  tilting  mechanism  and  has 
a  maximum  hearth  capacity  of  2000  pounds.  The 
shell  is  7  feet  in  diameter  and  the  furnace  is 
rated    at    105    kilowatts    electrical    capacity. 

Peck  Stow  &  Wilcox  Co.,  Southington.  Conn 
will  celebrate  its  one-hundredth  anniversary  with 
a  big  historical  exhibition  in  that  town  on  August 
29  and  30  At  the  same  time  the  company  will 
also  present  to  the  town  of  Southington.  where 
its  oldest  and  largest  plant  is  located,  a  soldier 
memorial  in  honor  not  only  of  the  men  from 
Southington  who  went  to  fight  in  the  great  world 
war  just  ended,  but  also  of  those  who  fought  in 
all   the  other  wars  of  the   nation. 

Leeds  &  Northrup  Co..  Philadelphia,  Pa.,  manu- 
facturer of  the  potentiometer  system  of  pyrometry, 
and  other  electrical  temperature-measuring  in- 
struments, has  opened  a  pyrometer  sales  and  ser- 
vice department  at  1304  Monadnoek  Block.  Chi- 
cago 111  .  under  the  charge  of  Henry  Brewer. 
Service  to  pyrometer  users  and  to  prospective 
users  will  be  rendered  from  this  office,  and  par- 
ticular attention  will  be  given  to  maintaining 
equipment  after  installation. 

Bantam  Ball  Bearing  Co.,  Bantam,  Conn.,  an- 
nounces that  the  employes  of  the  company  re- 
cently organized  the  Bantam  Ball  Bearing  Benefit 
Association,  which  has  for  its  object  the  mutual 
relief  and  help  of  any  of  its  members  who  are 
unable  to  work  on  account  of  sickness  or  dis- 
ability. The  following  officers  were  elected:  Pres- 
ident' Eugene  L.  Converse:  secretary  and  treas- 
urer, Milton  A.  Hyatt:  directors,  Herman  Foster. 
Raymond    L.    Brown,    and    Victor    Borello. 

Bound  Brook  Oil-less  Bearing  Co.,  Bound  Brook, 
N.  J.,  is  constructing  a  new  two-story  machine 
shop  and  office  building  of  concrete  and  steel 
construction.  100  by  180  feet.  The  new  building 
will  be  located  on  Lincoln  Boulevard,  adjoining 
the  present  foundry  and  the  Nigrum  Impregnated 
Wood  Works.  Upon  the  completion  of  this  ad- 
dition, the  company  will  have  its  entire  factory 
located  at  one  point.  The  contracts  for  the  build- 
ing have  been  let  to  the  Austin  Co.  of  Cleveland, 
Ohio. 

Wunsch  &  Washburn,  mechanical  engineers, 
have  moved  their  pattern  shops  and  general  of- 
fices from  207  Centre  St.,  New  York  City  to  302 
304  MeDougal  St..  Brooklyn,  N.  Y.  The  pattern 
shops,  which  are  known  as  the  Paramount  Pat- 
tern &  Model  Works,  are  now  located  in  the  build- 
ing that  has  been  occupied  by  the  machine  shop 
of  the  company  for  many  years,  and  may  be 
easily  reached  from  all  parts  of  the  city.  The 
engineering  offices  are  located  at  487  Broadway, 
New  York  City. 


Roberts  Co.,  1049  Drexel  Bldg.,  Philadelphia. 
Pa.,  has  been  incorporated  in  the  state  of  Penn- 
sylvania for  the  purpose  of  carrying  on  a  con- 
sulting and  contracting  engineering  business, 
covering  particularly  the  rolling  mill,  steel  plant, 
and  special  machinery  fields.  A.  L.  Roberts  is 
president  and  V.  F.  Signorelli,  secretary  and 
treasurer.  Mr.  Roberts  has  had  nearly  thirty 
years'  experience,  specializing  in  machine  design. 
Mr.  Signorelli  has  been  identified  with  the  ma- 
chinery and  engineering  business  for  the  past  five 
years  and  was  recently  secretary  of  the  Machinery 
&  Machine  Products  Division  of  the  War  Indus- 
tries  Board.    Philadelphia   Region. 


Coopor  Hewitt  Elnctrio  Co.,  EDlgbth  and  Grand 
sis.,  Boboken,  N.  J.,  announces  iiiat  tin-  General 
Electric  Co.,  Schenectady,   N.   Y.,   Iuih  acquired  all 

the   c,,u n   stock   ..f   the  Cooper   Hewitt    Electric 

i  „      and   the  company    will   hereafter   be  operated 

under  the  regulation  i  managemenl  of  the  Gen 

eral  Electric  «'o.     w.   a.  D.  Brans,  who  has  been 

, led    wiiii    the    Cooper    Bewltl    D1 to 

sin,-,,  its  inception,  is  president  and  treasurer; 
n     it.    Blrge    is   vie- pi.-. i, i.  ni     0     i'.    Hamilton, 

,     ,  treaaurer;    I    B.    B.    Davlea,    secretary 

unii  auditor,  'the  present  policy  «r  the  company 
in    its    Held    of    industrial    photographic    lighting 

WlH     be     COntl d,        Increased     facilities     will     be 

provided  shortly  to  take  can-  of  the  rapidly  In- 
creasing business, 

Norton  Co..  Worcester.  Mass.,  manufacturer  of 
alundum   and  cryatolon  grinding   wheel     and   other 

abrasive  products,  has  opened  a  store  in  Detroit, 
Mich.,     al     7:'.  7.",     \V.    Congress    St.       In    addition    to 

carrying    an    ample    stock    of    grinding    wheels    in 

II,,.  Detroll  Store,  the  company  will  expand  its 
s,r\i,e     organization.       The    store     and     the     service 

department  are  to  be  managed  by  C.  w.  Jlnnette 
who    has    represented    the    Norton    Oo.    In    DetroM 

for  a  number  of  years.  The  sales  and  demonstrat- 
ing force  win  comprise  "Valdo  B,  Whiting,  Wil- 
liam   T,    dishing,     I.ucien    (Jay,    and    Dean     Wheal 

ley,     all     of     wl i     have     had     a     special     training 

course  at  the  Worcester  plant  and  experience  ■ 
laboratory    and    sales    work.      The   organization    will 

also  include  special  demonstratora  from  the 
Worcester  factory. 

Doehler  Die-casting  Co.,  Court,  Ninth,  and 
Huntington  Sts.,  Brooklyn,  N.  Y.,  announces  that 
the  employes  Of  the  company  have  organized  an 
association  known  as  the  Doehler  Die-casting  Em- 
ployes' Association,  for  the  purpose  of  assisting 
employes  whose  earning  capacity  is  impaired 
either  through  sickness  or  accident,  and  to  pro- 
vide for  their  families  in  case  of  death.  The 
benefits  are  based  on  payments  made  by  the  em- 
ployes, which  are  duplicated  by  the  company. 
These  benefits  do  not  in  any  way  interfere  with 
those  provided  by  the  Workmen's  Compensation 
Law.  The  employes  are  publishing  a  factory 
monthly  called  "Doehler  Topics,"  the  first  num- 
ber of  which  contains  the  message  of  the  pres- 
ident of  the  company,  H.  H.  Doehler,  outlining 
the   plan   of   the   employes'    association. 

Acme  Machine  Tool  Co.  and  Greaves-Klusman 
Tool  Co.,  Cincinnati,  Ohio,  will  be  located  in  the 
new  plant  of  the  Champion  Tool  Works  Co.,  at 
Spring  Grove  Ave.  and  Winton  Place,  Cincinnati, 
which  has  been  purchased  by  C.  H.  M.  Atkins, 
B  B.  Quillen,  and  their  associates,  from  H.  W. 
Kreuzburg  and  A.  H.  Rosenberg.  The  buildings 
are  of  brick  and  steel  construction,  sawtooth 
roof,  located  on  the  main  line  of  the  Baltimore 
&  Ohio  Railroad,  and  cover  approximately  100,000 
square  feet  of  floor  space  on  a  tract  of  land  six 
acres  in  extent.  The  purchasers  of  the  property 
control  the  Acme  Machine  Tool  Co.,  the  Cincin- 
nati Planer  Co.,  and  the  Greaves-Klusman  Tool 
Co  and  when  the  Acme  and  the  Greaves-Klus- 
man companies  are  located  in  the  newly  acquired 
buildings,  it  is  planned  to  add  other  buildings 
to  the  plant,  by  which  arrangement  It  is  ex- 
pected to  make  this  concern  one  of  the  largest 
manufacturers  of  machine  tools  in  Cincinnati, 
employing   approximately   1000  men. 

Pratt  Chuck  Co.,  Frankfort,  N.  Y.,  which  for 
some  time  has  owned  the  Oneida  National  Chuck 
Co  of  Oneida,  N.  Y.,  operating  this  company 
independently,  has  merged  the  Oneida  business 
with  its  own.  All  business  will  be  transacted 
from  the  main  office  and  factory  at  Frankfort, 
and  the  Oneida  plant  will  be  operated  as  a  branch 
factory  The  Oneida  factory  will  be  utilized  for 
the  manufacture  of  Pratt-Oneida  lathe  chucks, 
and  will  specialize  in  making  the  steel  reinforced 
design  of  chuck.  At  the  Frankfort  plant  the 
Pratt-Oneida  line  of  drill  chucks  will  be  pro- 
duced, a  specialty  being  made  of  the  positive- 
drive  type.  The  officers  of  the  Pratt  Chuck  Co. 
are:  Richard  U.  Sherman,  president  and  treas- 
urer: George  H.  Sicard,  vice-president  and  gen- 
eral manager;  and  Charles  Millar,  secretary.  The 
directors  consist  of  the  officers  and  H.  M.  Reyn- 
olds and  J.  F.  Maynard.  A  New  Ydrk  office  and 
stock-room  has  been  opened  at  39  Cortlandt  St., 
and  a  Chicago  office  and  stock-room  at  557  W. 
Monroe  St.  At  each  of  these  offices,  a  full  line 
of    Pratt-Oneida    chucks    yvill    be    carried. 

Youngstown  Pressed  Steel  Co.,  Youngstown. 
Ohio,  which  is  now  operating  factories  in  East 
Youngstown,  Haselton  and  Sharon,  has  acquired 
a  tract  of  land  of  approximately  forty  acres  in 
Warren,  Ohio,  on  which  it  will  build  a  new  plant 
for  the  purpose  of  consolidating  the  three  fac- 
tories which  they  are  now  operating  in  one  works. 
The  new  plant  will  be  nearly  four  times  as  large 
as  the  combined  area  of  the  present  factory,  and 
will  comprise  291  by  200  square  feet  of  floor  space. 
The  buildings  will  be  of  one-story  construction, 
fireproof  throughout.  Between  five  and  six  hun- 
dred men  will  be  required  to  operate  the  plant 
at  its  full  capacity.  It  is  the  intention  of  the 
company  to  add  new  lines  of  steel  products  as 
rapidly  as  possible.  At  present,  the  products 
include  all  types  of  pressed  steel  parts  for  auto- 
mobiles tractors,  implements,  trucks,  and  any 
special  requirements  where  castings  and  forgings 
have  previously  been  used.  The  erection  of  the 
new  plant  will  commence  at  once.  The  officers 
of  the  company  are  W.  W.  Galbreath,  president; 
W  G  Kranz.  vice-president:  A.  J.  Watson,  sec- 
retary-treasurer: and  W.  J.  Powell,  genera 
superintendent. 
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Leland-Gifford 
Sensitive  Drilling  Machines 

For  Large  Production 


Rigid-Powerful-Sensitive 
ACCURATE 

Our  sample  inspection 
sheet  showing  the  accur- 
acy which  we  maintain 
on  every  one  of  these  ma- 
chines sent  on  request. 


All  machines  can 
be  adapted  for 
motor  drive. 


Ask   us   about   deliveries 


Built  by 


LELAND-GIFFORD   COMPANY 

WORCESTER,  MASSACHUSETTS,  U.  S.  A. 


Branch   Offices: 


NEW   YORK 

DETROIT 


BOSTON 

CHICAGO 


Domestic    Agents: 

Swind     Machinery     Co PHILADELPHIA,     PA. 

W.    M.    Pattison    Supply    Co CLEVELAND,    O. 

Somers,    Fitler    &    Todd    Co.  ...  PITTSBURGH,    PA. 
F.    E.    Satterlee    Co MINNEAPOLIS,    MINN. 
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SNYDER    UPRIGHT    DRILLS 

Are  Being  Bought  by  the  World's  Markets 

We  are  the  oldest  exclusive  builders  of  Upright  Drills  in  Amer- 
ica. Our  drills  are  in  a  class  by  themselves.  Different  from  all 
others.  For  boring  long  holes,  they  have  no  equal.  Thoroughly 
made,  great  capacity,  powerful,  and  more  rapid  in  operation 
than  any  other.    Ask  your  dealer  for  the  "Snyder." 

J.  E.  SNYDER  &  SON,  Worcester,  Mass.,  U.  S.  A. 


ROCHESTER 
GEAR  TOOTH  ROUNDING  MACHINES 


Best  in  Competitive  Tests 


They  have  proven  that  they  round 
gear  teeth  2}4  times  faster  than  any 
other  machine.  They  handle  any  type 
gear  from  1  % n  to  30 "  in  diameter. 

If  You  Manufacture 

any  kind  of  sliding  gears,  such  as  are 
used  in  automobiles,  tractors,  machine 
tools,  or  any  other  machinery,  you 
need  the  Rochester  Gear  Tooth 
Rounding  Machine  to  help  cut  costs 
and  increase  production. 

We've  a  booklet  that  tells  all 
about  it.     Shall  we  send  it  ? 

INGLE  MACHINE  CO., 

371  ST.  PAUL  ST.     ROCHESTER,  N.  Y. 


THE  STANDARD 

MACHINE  OF  THE 

WORLD  FOR  ROUNDING 

GEAR  TEETH 


GENUINE  WALWORTH 
STILLSON  WRENCH 


f 


One  of  a  Famous  Trio: 


The  Genuine  Walworth  Stillson  Wrench,  in  construction  and  opera- 
tion, is  ideal.  As  a  unit  of  the  famous  Walworth  Trio  it  has  an  added 
value.  Each  of  these  three  wrenches  has  a  distinctive  purpose;  to- 
gether they  serve  all  purposes.  Put  the  Walworth  Parmelee  and'  the 
Walco  Hex  alongside  your  Walworth  Stillson.    Shall  we  send  circular? 


^ 


WALWORTH  MANUFACTURING  COMPANY,  Boston 


^ 


Manufacturers    since    1842    of    a    complete    line    of    valves, 
and   tools   for  steam,   water,   gas   and   air. 


fittings 


ole  Manufacturers  of  the  GENUINE  WALWORTH  STILLSON  WRENCH 


J 


BRANCHES:     Boston.     Chicago.     New 
York,    Philadelphia,    Seattle. 
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hOKe  precision  gages 


HOKE  PRECISION  GAGES  are  the 
most  accurate  gage  blocks  ever  pro- 
duced, being  kept  within  five  millionths 
of  an  inch  of  marked  size,  up  to  one- 
half  inch,  and  within  ten  millionths  per 
inch  of  length  over  one-half  inch.  (This 
is  equal  to  the  expansion  caused  by  the 
change  of  one  degree  Centrigrade  in 
temperature).  As  the  average  pur- 
chaser cannot  check  accuracy  within 
such  limits,  we  furnish  with  each  set  a 
Bureau  of  Standards'  certificate  giving 
the  errors  of  each  block. 

HOKE  PRECISION  GAGES  can  be 
furnished  in  81  Block   (English)   and 


103  Block  (Metric)  sets,  or  in  smaller 
sets  as  desired.  The  smallest  set  con- 
sists of  5  blocks,  1,  .5,  .3,  .2  and  .1  in., 
illustrated  above,  which  gives  any 
tenth  of  an  inch  up  to  2  in.  Blocks  can 
be  bought  separately  if  desired. 

HOKE  PRECISION  GAGES  have  all 
the  desirable  features  of  the  imported 
gage  blocks,  and  more,  besides  giving 
literally  double  the  accuracy  at  much 
loiver  cost. 


PRATT  &  WHITNEY  CO. 

GENERAL  OFFICES,  111  BROADWAY,  NEW  YORK 

WORKS,  HARTFORD,  CONNECTICUT 
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P.&  W.  "Swedish  Type"  Gages 

Designed   particularly  to  replace  worn, 
damaged  or  lost  blocks  of  imported  sets. 

The  "Swedish  Type"  Gages  are  considerably 
lower  priced  than  the  Hoke  Precision  Gages. 
Guaranteed  fiat,  parallel  and  accurate  within 
.00001"  up  to  one  inch  in  length  and  within 
.00001"  per  inch,  over  one  inch  in  length. 
(This  is  equal  to  the  expansion  caused  by  a 
change  in  temperature  of  one  degree  C.) 
These  blocks  are  similar  to  and  interchangeable 
with  the  familiar  imported  gage 
blocks,  but  are  of  greater  accu- 
racy, better  finish,  flatter  and 
more  nearly  parallel.  They 
wring  together  better  and  last 
longer.  Can  be  bought  singly 
or  in  sets  as  desired. 


Toolmakers'  Flats 

Toolmakers'  Flats  are  surface  plates  of  hardened 
chrome-alloy  steel,  lapped  with  two  parallel  faces 
each  flat  within  .00001"  and  finished  so  that  gage 
blocks  will  wring  onto  them,  as  they  will  wring 
onto  each  other.  See  opposite  page. 
The  ordinary  scraped  cast-iron  surface  plate  that 
quickly  wears  out  of  true  and  that  is  at  best  a 
succession  of  hills  and  valleys  is  a  poor  makeshift 
where  accurate  inspection  and  measuring  work  is 
required.  These  P.  &  W.  "Toolmakers'  Flats"  are 
accurate  to  begin  with  and  are  of  finish  and  hard- 
ness to  retain  this  accuracy.  Every  tool  maker 
accustomed  to  fine  work  will  find  numerous  uses 
for  them.  Made  in  5"  diameter  size  at  present. 
Other  sizes  are  under  production. 


"Mikechecks" 


These  convenient  and  accurate  means  of  testing 
the  errors  in  micrometers  are  sold  low  enough  in 
price  to  place  them  in  the  hands  of  every  me- 
chanic and  tool  maker. 

Made  in  .100",  .200",  .300",  .500",  1.00"  and  2.00" 
sizes,  also  in  2.5,  5,  7.5,  12.5,  25  and  50  millimeter 
sizes. 

They  wring  together  as  firmly  as  the  best  imported 
gage  blocks  and  are  guaranteed  flat,  parallel  and 
accurate  within  .000025"  up  to  one  inch  in  length 
and  within  .000025"  per  inch,  over  one  inch  in 
length. 


PRATT  &  WHITNEY  CO. 

Offices  and   Warehouse  stocks   at:    BIRMINGHAM,  2015  First  Avenue;    BOSTON.  93  Oliver  Street;   CHICAGO,   Bharplesa   Building,  571 

V\     Washington   Boulevard;    PITTSBURGH,    125    Seventh   Avenue:    tCINCINNATI,    The    Nlles    Tool    Works    To.. 

CLEVELAND,  The  Niles  Tool  Works  Co.,  Perry  Payne  Bldg.,  7:sn  Superior  St.,  N.  w  :  DETROIT,  Kerr  Building.  120  Beaubein 
hlreet;  LOS  ANGELES,  454  East  3rd  Street:  NEW  YORK,  326  Hudson  Street;  PHILADELPHIA,  I".",  North  21st  Street;  ROCHES- 
TER.  116  South  Avenue;   ST.    LOUIS,  516  North  3rd   Street. 
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The  Milwaukee  Milling  Machine 


Its  Versatility  Makes  It  Generally  Useful 


The  photograph  shows 
the  Milwaukee  Milling 
Machine  milling  pads 
for  brake  arms  on  a 
spring  carrier  for  a  2y2- 
ton  truck  rear  axle.  The 
machine  is  of  the  hori- 
zontal type  and  is  fitted 
with  vertical  attach- 
ment. The  Empire 
Axle  Company  of  Dun- 
kirk, N.  Y.,  finds  that 
the  "Milwaukee"  is  not 
only   readily   adaptable 


but  also  capable  of  per- 
forming fast  and  well  in 
this  position.  The 
"Milwaukee"  has  been 
used  for  a  wide  range  of 
work  in  this  plant  and 
has  met  every  require- 
ment. Its  extreme  ri- 
gidity and  accuracy  of 
alignment  make  it  par- 
ticularly valuable  in 
handling  heavy  work  of 
a  particular  nature. 
Double  overarm — flang- 


ed spindle,  reverse  for 
which  is  self-contained 
in  the  machine — solid 
top,  box  section  knee — 
automatic  flooded  lubri- 
cation— cutter  lubricat- 
ing system  an  integral 
part  of  the  machine — all 
combine  to  increase  pro- 
duction, improve  quality 
of  output,  lower  upkeep 
and  add  to  ease  of  opera- 
tion. Send  for  Catalog 
No.  20. 


KEARNEY  S  TRECKER  Co.,  Milwaukee,  Wis*  U.S.A. 
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QUALITY 

The  LODGE  &  SHIPLEY  Lathe  is  well  en- 
gineered and  well  built — each  unit  designed  to 
insure  long  life  and  service,  with  economy  and 
efficiency  in  operation. 

Lathe  Buyers:  The  name  LODGE  &  SHIP- 
LEY has  always  stood  for  the  best  in  lathes — 
the  positive  vouched-for  dependability  of  the 
LODGE  &  SHIPLEY  Lathe,  and  also  for  the 
years  of  experience  in  lathe  building. 

The  reasons  why  you  get  the  best  in  LODGE 
&  SHIPLEY  Lathes  and  the  reasons  why  you 
will  have  confidence  in  them  are: — 

Dependable  power  transmitting  headstock. 

Double  nosed  spindle. 

Uniform  and  permanent  alignment. 

Carriage  has  six  bearings  on  bed. 

No  overhang  of  Compound  Rest  Base. 

Double  Walled  Apron. 

Steel  Quick  Change  Gears. 

For  complete   information  on   LODGE 
&  SHIPLEY  Lathes  write  for  catalogue 


The  LODGE  &  SHIPLEY  MACHINE  TOO 


'Lathes  —  Good  Lathes  Only" 


CO. 
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Baush  Multiple  Spindle  Drill 


Where 
Accuracy 
and  Speed 

are 
Essential 


Upward,  ever  upward, 
runs  the  peak  load  of 
the  automobile  manu- 
facturer. Standard- 
ization makes  bulk 
production  possible — 
s  t  anda  rdization 
means  the  utmost  in 
accuracy. 

That  the  Timken-Detroit  Axle  Co.  found  the  correct  method  of  combining  quality 
and  quantity  is  well  illustrated  by  the  photograph.  This  No.  4  Baush  Multi- 
ple Spindle  Drill  is  in  constant  operation  in  this  well-known  Detroit  plant. 

The  job  shown  requires  16  spindles,  each  one  fitted  with  a  drill  2%4"  diameter. 
The  parts  being  drilled  are  rear  axle  housings  for  commercial  cars.  Housings 
are  made  of  formed  steel,  and  a  reinforcing  ring  is  welded  inside,  making  the 
total  thickness  of  metal  drilled  y2".    Drilling  time  is  60  seconds. 

Baush  machines  decrease  costs  and  increase  efficiency.  There  should  be  one  in 
your  plant. 

BAUSH  MACHINE  TOOL  COMPANY 

SPRINGFIELD 


Manufacturers  of  Multiple  Spindle,  Horizontal  and  Radial  Drills 

Detroit  Office  :  1825  Dime  Savings  Bank  Building 


MASS.,  U.  S.  A. 


DOMESTIC   AGENTS:    Manning,    Maxwell    &    Moore,    Motch   &    Merryweather    Mchy.   Co. 
FOREIGN    AGENTS:    Alfred    Herbert,    Coventry,    England;   Fenwick   Freres,   Paris,   France. 
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BRADFORD  LATHE 


Turning 

Paper-Like 

Thicknesses 


We'll  send  complete 
details  upon  request 


AN  important  part  of  the  Olsen  Hardness  Test- 
-**■  ing  instrument  is  a  carefully  finished  bronze 
piston  6"  in  diameter. 

The  piston  head  is  hollowed  out  to  a  considerable 
depth,  the  recess  curving  toward  the  periphery, 
and  terminating  in  a  wall  that  has  been  turned  to 
paper-like  thinness.  You  may  take  this  literally, 
for  the  thickness  of  the  wall  does  not  exceed  0.005". 
Even  with  the  special  fixtures  used,  a  lathe  of  the 
highest  quality  is  essential.  The  Bradford  fills  the 
bill.  It  has  made  these  pistons  from  the  start. 
There  are  other  "Bradfords"  in  this  plant,  in  the 
tool  room  and  on  other  manufacturing  operations. 
On  heavy  and  light  cutting,  the  same  standard 
prevails. 

BRADFORD  MACHINE  TOOL  COMPANY 


CINCINNATI 


OHIO,  U.  S.  A. 


AGENTS:  Swind  Machinery  Co.,  Philadelphia.  Taylor  Machinery  Oo.,  Boston,  Mass.  Stocker-Rumely-Wachs  Co.,  Chicago  111  Somers 
Fitter  &  Todd  Co.,  Pittsburgh,  Pa.  The  E.  A.  Kinsey  Co.,  Cincinnati,  O.,  and  Indianapolis,  Ind.  The  Mine  &  Smelter  Supply  Co' 
Denver,    Colorado.     Pacific   Tool   &   Supply   Co.,    San   Francisco,   Cal. 


These  parts  are  made  in  the  plant 
of  the  Tinius  Olson  Co.,  of  Phila- 
delphia,   on   a    Bradford   Lathe. 
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Heat- Control  of 

Stewart  Oven-Furnaces 

War-taught  lessons  in  scientific  metallurgy  abolished  the  "rule-of-thumb" 
— once  for  all. 

The  pyrometer,  not  the  "wizardy"  of  the  self-satisfied  color-expert,  is  now 
in  charge. 

This  new  order-of-things  calls  for 
heat  treating,  annealing  and  car- 
bonizing furnaces  that  permit   oj 

Accurate  Control 
of   Temperatures 

And  Stewart  Indirect-Heat  Fur- 
naces are  equal  to  the  most  rigid 
requirements  in  this  direction. 

This  control  is  partly  a  matter  of 
scientific  and  accurate  mixing  of 
gas  and  air  before  it  is  admitted 
to  the  combustion  chamber. 

Partly  due  to  the  placing,  spac- 
ing and  direction  of  the  non-car- 
bonizing burners  used  on  all 
Stewart  Furnaces. 

Partly  to  the  scientific  relation- 
ship of  chamber-area  to  port  hole 
areas. 

Partly  to  the  shape  and  position 
of  hearth. 

Partly  to  the  fact  that  the  quality 
and  thickness  of  our  linings  and 
the  sturdy  strength  of  our  frames 
and  casings  all  contribute  to  the 
permanent  tightness  of  Stewart 
Furnaces. 

All  these,  and  many  other  features — in  combination — place  Stewart  Fur- 
naces in  a  class  by  themselves;  recognized  for  their  accuracy,  depend- 
ability, and  great  endurance. 

Send  for  our  New  Catalog  and  get  the  whole  story 

CHICAGO  FLEXIBLE  SHAFT  CO. 

1 154  SO.  CENTRAL  AVE.  CHICAGO,  ILLINOIS 
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A  Difficult  Problem—Soloed  With  A 

LANDIS  THREADING  MACHINE 

This  material,  as  the  man  in  the  shop  would  say,  "is  funny  stuff." 
It  is  quite  hard,  yet  so  tough  that  a  lot  of  hammering  only  bends 
it  a  little.  Given  enough  power  and  one  of  these  pieces  can  be 
tied  in  a  knot,  yet  it  won't  break.  This  is  the  stuff  that  is  put  into 
airplanes. 

Imagine  trying  to  thread  it  on  a  quantity-quality  basis.  The 
superintendent  here  tried  it  without  success,  until  the  Landis 
Threading  Machine  arrived.  That  was  nearly  a  year  ago,  and 
now  all's  changed;  the  work  proceeds  without  a  hitch.  There 
are  24  threads  per  inch,  diameter  is  %e",  and  length  of  thread 
%".  Approximately  3,000  pieces  are  turned  out  each  8  hour  shift. 


Get  the  Catalog 


LANDIS  MACHINE  COMPANY,  Inc. 


WAYNESBORO 


PENNSYLVANIA 
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You  Can  Rely  on 
BRIDGEFORD  Lathes 


Pace  setters  for  twenty  years  in  the  heavy  duty  lathe 
field,  BRIDGEFORDS  can  be  depended  upon  absolutely. 
It  would  be  like  painting  the  lily  for  us  to  use  the  word 
"best"  in  connection  with  BRIDGEFORDS,  but  we 
are  prepared  to  show  you  how  you  can  increase  pro- 
duction with  BRIDGEFORDS. 

Baldwin  and  American,  in  the  locomotive  field  —  New 
York  Central,  Pennsylvania,  Southern  Pacific,  Santa  Fe, 
in  the  railroad  field  —  Cambria,  Standard  Steel  Car, 
Bethlehem  Steel,  Standard  Oil,  International  Harvester 
— all  of  these  names  are  on  our  customer  list.  They 
are  only  a  few  of  the  prominent  ones,  though. 

Let  us  send  you  a  list  of  installations  near  you.  A 
Catalog?  A  Salesman?  Specifications?  A  word  from 
you  will  bring  either. 


Makers  of  Heavy  Duty  Machine  Tools  Since   1861 

BRIDGEFORD  MACHINE  TOOL  WORKS 

151  Winton  Road        Rochester,  N.  Y. 
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Practical  Production  Machines 

Beaman  &  Smith  machines  are  designed  for 
rapid  production.  They  all  have  wide  range. 
Each  is  specially  adapted  to  handle  some  par- 
ticular class  of  work  to  best  possible  advantage. 
This  Horizontal  Drilling,  Boring,  Tapping  and 
Milling  Machine  is  built  especially  for  drilling 
and  tapping  long  work  and  for  boring  cylinders, 
crank  cases,  shaft  holes  in  box  beds  and  similar 
large  cumbersome  parts  which  must  be  commer- 
cially accurate. 


Outline  your  require- 
ments and  we'll  des- 
cribe the  machine  to 
fill  them. 


Specifications  i  n  - 
elude,  platen  72"  by 
11'  6"  and  12"  high, 
with  8  T-slots ;  spin- 
dle 5"  diameter, 
with  48"  hand  or 
power  movement 
and  20  speeds;  au- 
tomatic feeds — 6  for 
boring,  6  for  drill- 
ing and  a  milling 
feed  for  column  and 
head  from  y2"  to  3", 
etc. 


BEAMAN  &  SMITH  COMPANY 


PROVIDENCE 


RHODE  ISLAND 
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Turn  This,  It  Will  Turn  Anything! 


A  lathe  that  will  turn  gun  tubes  will  turn  anything.  Gun  tube  turning  may  have  been 
no  different  from  any  other  turning,  but  the  stock  was  mighty  tough  steel,  and  there  was 
no  time  to  waste  in  cutting  it.  These  two  factors  combined  gave  a  lathe  all  it  needed  to 
"test  its  metal." 

These  busy  36"  geared  head  American  Lathes  are  installed  in  the  plant  of  the  Tacony 
Ordnance  Corporation,  Tacony,  Philadelphia,  Pa.  The  gun  tubes  were  for  75  millimeter 
guns.  The  cut  is  %-inch  deep,  the  surface  speed  30  feet  per  minute,  the  feed  Vs  inch. 
That's  removing  some  metal,  isn't  it? 


THE  AMERICAN   TOOL  WOR  t 


LATHES        PLANERS 
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And  as  to  the  American  Tool  Room. 
Lathe — Progressive  toolmakers  prefer 
these  lathes,  because  they  are  accurate — 
not  only  when  new,  but  always.  Be- 
cause they  are  substantial.  Because  the 
lead  screw  is  reliable.  And  for  a  lot  of 
other  reasons  we'll  be  glad  to  tell  you 
when  you  write. 


^ 


KS  COMPANY,  Cincinnati,  Ohio 

>HAPERS        RADIALS 
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This  booklet  shows  Fay  Automatic  methods  and 
tooling  on  various  type  of  pulleys.  The  data  is 
highly  valuable  as  a  basis  from  which  to  make 
comparisons,  figure  costs,  etc.  Be  sure  to  send  for 
your  copy. 
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THIS  is  the  first  of  a  series  of  pamphlets 
recording  modern  machine  shop  prac- 
tice. Each  number  will  be  confined  to 
the  treatment  of  a  single  class  of  parts.  It  is 
the  aim  to  discuss  the  problem  of  machining 
these  parts  from  the  standpoint  of  the  de- 
signer and  of  the  shop  owner,  as  well  as  from 
that  of  the  production  man. 

In  all  the  cases  selected,  the  work  has  be- 
come standardized  in  the  general  features  of 
its  design.  This  permits  in  turn  a  standard- 
ization of  manufacturing  methods.  It  is  be- 
lieved that  the  methods  described  represent 
truly  advanced  practice.  They  are  presented, 
in  fact,  as  being  worthy  of  adoption  as  stand- 
ard practice  for  the  work  in  question. 


A  copy  of  this  pamphlet  will  be  sent  on  request 
to  any  one  interested,  whether  apprentice  boy  or 
manager.  If  you  will  give  your  position,  and 
the  name  of  the  firm  you  are  connected  with 
we  will  appreciate  the  courtesy. 


JONES  8c  LAMSON 
MACHINE  COMPANY 


SPRINGFIELD, 


VERMONT,  U.  S.  A. 


109  QUEEN  VICTORIA  ST.,  LONDON,  E.  C. 

For  France,  Spain  and  Belgium  :  F.  Auberty  8C  Co.,  91  Rue  de  Mau- 
beuge,  Paris.  For  Holland:  Spliethoff,  Beeuwkes  8C  Co.,  Rotterdam. 
For  Sweden :  A.  B.  Galco,  Ltd.,  Stockholm.  For  Australasia  : 
McPherson's  Pty.,  Ltd.,  Melbourne.  For  Japan,  Manchuria,  Korea 
and  Formosa  :  Mitsu£&  Co.,  Tokyo. 


COUPON 

Please  put  me  on  your  mail- 
ing list  for  the  series  of 
pamphlets  you  are  preparing 
on  modern  machine  shop 
practice. 

Name 

Address 

City   State 

My  position  is 

With 
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"Cost  a  Little  More- 
Worth  a  Whole  Lot  More." 


BETTS 


Planers 

Boring  and 
Turning  Mills 

Horizontal 

Boring,  Drilling 

and  Milling 

Machines 

Tire  lurning 
Mills 

Car  Wheel 
Borers 

Slotters,  Etc. 


BETTS  MACHINE  CO. 


400  Blossom  Road 


Rochester,  N.  Y, 
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"Built  for  Service 


Not  to  Sell  at  a  Price." 


ETTS 


Planers 

Boring  and 
Turning  Mills 

Horizontal 

Boring,  Drilling 

and   Milling 

Machines 

Tire  Turning 
Mills 

Car  Wheel 
Borers 

Slotters,  Etc. 


BETTS  MACHINE  CO. 


400  Blossom  Road 


Rochester,  N.  Y. 
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If  Your  Problem  is 
One  in   a  Million — 

We  are  guessing  when  we  try  to  state  just  how 
many  problems  "GIANT"  Keyseaters  have 
solved.  This  we  do  know,  however,  and  so  will 
you,  if  you've  been  following  our  advertise- 
ments: "GIANT"  Keyseaters  have  extraordi- 
nary durability.  Instances  of  service  for  15  and 
20  '  vcars  are  common.  They  have  great 
adaptability.  Thus,  the  number  of  problems 
"GIANT"  Keyseaters  have  worked  out  must 
be  tremendous. 

Your  problem  is  probably  one  that  the 
"GIANT"  nas  already  had.  If  you'll  give  us 
the  details,  we'll  be  glad  to  tell  you  exactly  what 
you  may  expect  from  a  "GIANT"  Keyseater. 


GIANT 


1  groove  cutting  device  for 
use  on  the  "GIANT"  Key- 
seater shows  completed  oil 
groove  in  bushing. 

1.     Feed  Wedge.     2.    Cutter 

3.  Pattern    for    Oil    Groove 

4.  Follow  Bar. 


This  photograph  was  taken  in 
the  Toledo  plant  of  Kerscher 
Bros.,  and  shows  a  heavy  ele- 
vator gear  center,  in  the  bore 
of  which  the  "GIANT"  has 
cut  a  %"  standard  keyway  10" 
long.    Time  was  three  minutes. 

The  small  sprocket  on  the 
"GIANT"  is  set  up  for  the 

cutting  of  a  14"  keyway  2" 
long.  These  sprockets  are 
handled  on  a  production  basis 
at  the  rate  of  120  per  hour. 

Complete  descrip- 
tion in    catalog 

MITTS  &  MERRILL 

843  Water  Street 
SAGINAW  MICHIGAN 


FOREIGN  AGENTS:  Burton,  Griffiths  &  Co., 
Ltd.,  London,  England.  Leon  Chapin,  Pans, 
France. 
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Chrome  Nickel  Steel  Driving  Gears 

A  Positive  Production  Factor 


Note    the    Extra    Large    Face    Gear,    as    Large 
as  the  Largest  Cutter  the  Machine  will  Swing. 


^HE  sliding  gears  and  clutches 
*•  are  made  of  Chrome  Nickel 
steel,  heat  treated  and  hardened. 
The  teeth  are  of  stub  form  to  in- 
crease their  strength  and  the  ends 
rounded  to  permit  of  easy  sliding 
engagement  without  clash. 

The  face  gear  is  as  large  as  the 
largest  cutter  the  machines  will 
swing  on  each  respective  size  and 
all  speeds  are  transmitted  through 
this  large  face  gear  as  it  is  the 
only  member  keyed  to  the  spindle. 

The  back  gear  shaft  does  not  span 
the  full  width  of  column  as  is  com- 
mon practice  but  is  carried  on  a 
short  rigid  shaft  carried  in  bear- 
ings directly  under  the  face  gear. 

This  is  only  one  of  the  reasons  why 
LeBlond  Heavy  Duty  Milling  Machines 
are  consistently  reducing  milling  costs 


THE  R.  K.  LeBLOND  MACHINE  TOOL  CO. 

CINCINNATI,  OHIO 
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Ingersoll  Milling  Fixtures 


Because  tlu>  design  of  Milling  Fixtures  ia  so  vital  to 
production  that  is  obtainable  from  the  proper  mill- 
Ing  machines  and  cutters,  we  have  for  many  years 
placed  the  information  that  we  have  on  milling 
fixtures  iii  the  hands  of  our  customers  through  our 
Fixture  Department  This  department  is  engaged 
solely  in  designing  and  producing  milling  fixtures. 


* 

2580  I 

■■■■ 
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milling  operations.  This  fund  of  information  might 
truthfully  be  called  a  pool  of  the  ideas  on  milling 
fixture  practice  that  has  developed  with  the  ad- 
vance of  milling  operations  in  this  country.  It  has 
been  added  to  and  proven  by  the  experiences  of 
hundreds  of  shops  and  is  available  for  your  use. 
You  can  be  confident  that  Ingersoll  Milling  Fixtures 
represent  principles  that  have  proven  themselves 
in  actual  work  and  that  they  can  be  depended  upon 
for  accuracy,  convenience,  and  durability.  They 
carry  the  same  guarantee  of  performance  that  every 
Ingersoll  Tool  does. 


The  first  and  second  operations  on  a  naval  gun  mount 
were  done  while  the  piece  was  held  in  this  fixture. 
The  piece  was  a  steel  casting  about  25  inches  in  diam- 
eter and  the   machining  was  held   to  very  close   limits. 


Ingersoll  fixtures  and  special  tools  are  not  the  em- 
bodiment of  a  single  tool  engineer's  ideas  nor  are 
they  solely  the  ideas  of  our  organization,  but  rather, 
are  designed  through  the  use  of  a  great  common 
fund  of  information  which  has  accumulated  with 
us  through  close  application  to  the  problem  and 
constant  consultation  with  our  customers  over  their 


The  two  figures  on  the  left  show  the  right  hand  side 
of  the  fixtures  which  held  two  "Knight"  Type  motor 
cylinders  during  the  first  operation  and  the  two  on  the 
right  show  opposite  side  of  the  same  fixtures,  which 
held  the  cylinders  during  the  second  operation.  Both 
operations  were  accomplished  at  a  single  pass  of  the 
table. 


_  '  ______  ^INGERSOLL      2665_ 

There  were  ten  seperate  milling  operations  on  a  field  gun  recoil  cradle  done  on  Ingersoll  Milling  Machines.  Fixtures, 
cutters,  and  machine  were  all -designed  by  us  especially  for  this  job.  The  fixture  shown  here  held  the  recoil  cradle 
while  the  ninth  milling  operation  was  being  performed  on  an  Ingersoll  Milling  Machine. 

THE  INGERSOLL  MILLING  MACHINE  CO. 

MILLING  MACHINES  AND   THEIR  EQUIPMENT 


New  York   Office,  50  Church   St. 

The    Walter    H.    Foster    Co., 

Managers. 


Main  Office  and  Works : 
ROCKFORD,  ILL.,  U.  S.  A. 


Detroit    Office, 

1457    David    Whitney    Bldg. 

H.  C.  Rose,  Manager. 
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NOT  many  men  have  served  in  two  wars, 
and  fewer  machines — but  this  Kemp- 
smith  is  the  exception.  Still  doing  first-class 
work  too — or  it  wouldn't  be  permitted  a 
place  in  the  plant  of  the  Victor  Tool  Co.,  at 
Waynesboro,  Pa.  This  company  has  a  repu- 
tation to  maintain ;  and  reputations  these 
days,  depend  to  a  large  extent  upon  equip- 
ment. 

The  operation  is  milling  cast  iron  hubs  for 
patternmakers'  vises.  Five  of  these  cast- 
ings are  machined  on  a  fixture.  Three  cut- 
ters in  a  gang  are  used  to  mill  the  sides  and 
top  of  one  lug  on  each  of  the  castings.  About 
V±"  of  stock  is  removed,  the  cut  on  each 
side   being  approximately   1/2 "  wide  x   6" 


Bought 
at  the  Time 

of  the 

Spanish  War 

this 

KXMPSMlfH 

is  Still  In 
Service 


long,  and  the  cut  on  top  of  the  same  length, 
and  approximately  %"  wide. 

It  takes  just  under  thirty  minutes  to  run 
across  the  five  castings,  and  one  boy  has  no 
difficulty  in  tending  this  and  several  other 
machines. 

We  no  longer  make  the  Kempsmith  Miller 
of  20  years  ago — many  refinements  have 
been  instituted  since  then — but  the  fact 
that  these  old  machines  still  give  good  ser- 
vice shows  what  may  be  expected  of  those 
we  are  making  today. 

Kempsmith  Millers  are  in  the  best  places 
everywhere.  There's  a  Kempsmith  close  to 
you.     Find  out  where,  and  see  it.    Write. 


KEMPSMITH  MILWAUKEE,  U.  S.  A. 

FOREIGN  DEALERS:  Barandiaran  &  Co.,  3  Alameda,  San  Sebastian,  Spain.  Edgar  Rloxham,  12  line  da  Delta.  Tans.  France.  P.  Dairy  A 
Co.,  1-2  Central  House.  Main  St..  Johannesburg,  S.  Africa.  American  Trading  Co.,  Tokyo.  Japan,  Nielsen  A  Winthers.  Copen- 
hagen, Denmark.  Parke  &  I.acy  Co.,  Ltd.,  60  Clarence  St.,  Sydney,  N.  S.  \V.  Australia.  Selaon  Engr.  Co.,  85  Queen  Victoria  St..  London, 
E.    C    England    and    lf>    Via    Botero.    Turin,    Italy.      Spliethoff    Beeuwkes    &    Co..   Leuvenhaven,   W.    7.     159    Rotterdam,    Holland 


24 


MACHINKIiY 


August,  1919 
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24-in.  to  42-in.  High-Speed 
Upright  Drilling  Machine 

A  company  which  has  devoted  forty- 
five  years  to  the  designing  and  build- 
ing of  drilling  machines  alone  must 
have  gained  a  thorough  knowledge  of 
the  essentials  involved. 

This  is  the  history  of  our  company — 
specialists  on  drilling  machinery 
which  has  set  the  standard  of  the 
world. 


The  Cincinnati  Bickford  Tool  Co. 

Oakley,  Cincinnati,  Ohio,  U.  S.  A. 


U558 


Founded   1874 
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WCimil  BICKFORD 


This  is  what  a  workman  usually  had 
to  do  in  drilling  the  first  hole  in  a  piece. 
Insert  drill,  unclamp  head,  arm  and 
column,  start  machine,  raise  or  lower 
arm,  advance  drill,  swing  arm,  traverse 
head,  shift  driving  and  feed  belts,  en- 
gage or  disengage  back  gears,  clamp 
column,  arm  and  head,  advance  spindle, 
engage  feed  clutch  and  quick  return 
lever,  drill  hole,  with- 
draw drill,  stop  ma- 
chine and  remove  drill. 


We  have  invented 
means  for  eliminating  4 
of  these  operations  and 
of  saving  time  on  15 
others. 


The  Cincinnati  Bickford  Tool  Co. 

Oakley,  Cincinnati,  Ohio,  U.  S.  A. 

Founded  1874  rrkr 


.UAUIINKIiY 


TU-SPEED  PLANER 


Where  Close  Limits 
are  the  Rule 

Landis  Machines  are  accurate  "all 
the  way  through,"  and  the  five  Cin- 
cinnati Planers  in  the  shops  of  the 
Landis  Machine  Co.,  (Waynesboro, 
Pa.)  play  important  parts  in  the  eco- 
nomical achievement  of  this  ideal  of 
accuracy. 

Not  only  do  they  work  to  close  limits 
without  difficulty,  but  the  quality  of 
their  work  greatly  reduces  the 
amount  of  finishing  necessary  in  the 
assembly  room,  while  the  rapidity, 
smoothness  and  convenience  of  opera- 
tion enable  the  operator  to  secure 
production  that  is  little  less  than 
amazing. 

Micrometer  adjustments, 
graduated  in  thousandths, 
regulate  the  depth  of  the 
cut;  the  variable  speed  fea- 
ture assures  the  right  speed 
for  the  tools  and  the  work. 

Cincinnati  Planers,  used 
where  high  grade  machines 
are  built,  spell  profits  to  dis- 
cerning manufacturers. 

Let  us   tell  you 
more  about  them. 


CINCINNATI  PLANER  CO 

DOMESTIC  AGENTS:  Henry  Prentiss  &  Co.,  Inc.,  New  York  City,  N.  Y.,  Boston,  Mass.,  Buffalo,  N.  Y..  Syracuse,  X.  Y.,  Rochester,  N.  Y.  Motch  &  Merryweather 
Mchy.  Co.,  Cleveland,  O.,  Detroit,  Mich.,  Pittsburgh,  Pa..  Cincinnati.  O.  Marshall  &  Huschart  Mchy.  Co.,  Chicago,  111.,  St.  Louis,  Mo..  Indianapolis,  Ind.  W.  E. 
Shipley  Mchy.  Co..  Philadelphia,  Pa.  Kemp  Machinery  Co..  Baltimore,  Md.  Seeger  Machine  Tool  Co.,  Atlanta,  Ga.  C.  T.  Patterson  Co..  New  Orleans,  La. 
Eccles  &  Smith  Co.,  San  Francisco,  Cal..  Los  Angeles,  Cal.  Zimmerman.  Wells  &  Brown  Co.,  Portland,  Oregon.  Hallidie  Mchy.  Co.,  Seattle,  Wash.,  Spokane. 
Wash.     Hendrie   &   Bolthoff  Mfg.   &  Supply  Co.,   Denver,   Colo. 
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sTlSTATT 

RAPID  PRODUCTION 
BORING  MILL 


Accuracy  and  Speed  in 
a  Massive  Machine 

'he  demand  for  accuracy  reached 
i  war  time,  when  Uncle  Sam  set 
le  limits  and  held  the  gauge,  will 
ot  abate;  the  demand  for  speed 
sems  to  increase  daily. 

'ime  was,  when  big  work  was 
oughly  finished  and  considered 
well  done,"-  when  accuracy  was 
ot  expected  of  big  machines;  to- 
ay,  accuracy,  speed  and  conveni- 
ng operation  are  expected  of  large 
lachines  as  well  as  small  ones. 

Mich  all  brings  us  to  the  fact  that 
Cincinnati  Boring  Mills  are  ma- 
rines of  today,  built  with  a  for- 
ward glance  that  comprehends  to- 
wrrow's  need.  Accurate,  conveni- 
ng speedy,  modern  machines  that 
ive  efficient  service  everywhere. 


Send    for    the    specifications — 
Let  us  tell  you  more  about  them. 


MPANY,  Cincinnati,  Ohio,  U.S.A. 
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A  CINCINNATI-ACME 
FLAT  TURRET  LATHE 


Finishing 

Kempsmith 

Gears 


DOMESTIC  AGENTS:  Henry  Prentiss  &  Co.,  Inc., 
Nct  York  City,  Boston,  Mass.,  Buffalo,  N.  V., 
Syracuse,  N.  Y.,  Kochester,  N.  Y.;  Mutch  & 
Merrywenther  Mchy.  Co.,  Cleveland,  Ohio,  Detroit, 
Mich.,  Pittsburgh,  Pa.,  Cincinnati,  Ohio;  Marshall 
&  lluschart  Mchy.  Co.,  Chicago,  111.,  Indianapolis, 
Ind.;  Elliot  &  Stephens  Mchy.  Co.,  St.  Louis,  Mo.; 
W.  E.  Shipley  Mchy.  Co.,  Philadelphia,  Pa.;  Kemp 
Mchy.  Co.,  Baltimore,  Md.;  Seeger  Machine  Tool 
Co.,  Atlanta,  Ga.;  C.  T.  Patterson  Co.,  New 
Orleans,  La.;  Harron,  Rickard  &  McCone  Co., 
San  Francisco,  Cal.,  Los  Angeles,  Cal. ;  Zimmer- 
inanWVlla-Brown  Co.,  Portland,  Ore.;  Hallidie 
Mchy.  Co.,  Seattle,  Wash.,  Spokane,  Wash.;  Hen- 
drie  &  Bolthoff  Mfg.  &  Supply  Co.,  Denver.  Colo.; 
English  Tool  &  Supply  Co.,  Kansas  City,  Mo. ; 
Devstoe  Machine  Tool  Co.,  Birmingham,  Ala. 
FOREIGN  AGENTS:  Aux 
Forges  de  Vulcain,  Paris, 
France;  Geo.  H.  Alexander, 
Birmingham,  England;  H.  P. 
Gregory  &  Co.,  Sydney,  Aus- 
tralia; J.  Lambercier  &  Co., 
Geneva,  Switzerland;  Chr.  A. 
Herstad,  Copenhagen,  Denmark, 
Stockholm,  Sweden;  Gustav 
Nielsen,  A/S,  Christiania,  Nor- 
way; C.  Schinz,  Petrograd, 
Russia. 


THE  Kempsmith  Manufactur- 
ing Company  of  Milwaukee 
uses  this  Cincinnati-Acme  Flat 
Turret  Lathe  for  finishing  gears 
to  be  used  in  milling  machines. 
It  drills,  bores,  turns,  faces  and 
chamfers,  finishing  parts  with 
speed  limited  only  by  the  quality 
it  has  to  maintain.  Limits  are 
very  close:  diameter  of  hole  is 
held  to  0.00025",  outside  diam- 
eter to  0.002". 

This  company  is  very  particular,  but 
in  no  way  during  the  three  years  the 
Cincinnati-Acme  Flat  Turret  Lathe 
has  been  in  this  plant  has  it  failed  to 
come  up  to  the  full  expectations  of  its 
owners. 

Many  other  progressive  concerns  are  using 
Cincinnati-Acme  machines  on  real  particular 
work.  Reduced  costs  and  increased  produc- 
tions are  rewarding  their  choice.  Let  us 
show  you  how  you  can  handle  your  bar  and 
chucking  work  to  better  advantage.  Write 
for  catalogue. 


ACME  MACHINE  TOOL  CO.,  SBgSSS 
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Greaves-Klusman  Lathes 


EVERY  manufacturer  gets  his 
share  of  difficulties  to  contend 
with.  New  problems  arise  daily. 
There's  always  a  way  out.  All  that 
remains  is  to  find  quickly  the  best 
way  out. 

Greaves-Klusman  Engine  Lathes, 
remarkably  adaptable  machines, 
are  continually  showing  the  best 
way  out  of  lathe  difficulties.  They 
satisfy  requirements  for  speed,  ac- 
curacy and  convenience  on  most  ex- 
traordinary classes  of  work.  They 
are  dependable  in  all  emergencies. 
Greaves-Klusman  Engine  Lathes 
have  many  improvements   in   de- 


sign, many  refinements  in  con- 
struction; which  combine  to  put 
G-K  Lathes  among  the  highest  type 
machine  tools  on  the  market. 

Apron  is  of  double  plate  box  form 
with  removable  plate ;  all  gears  are 
cut  from  steel  forgings;  bed  is 
strongly  reinforced  under  the  Vs; 
carriage  is  extra  heavy  with  full 
length  bearing  on  each  V;  com- 
pound rest  has  no  overhang  and 
is  held  at  any  angle  by  four  clamp- 
ing bolts;  headstock  is  massive  and 
rigid,  internally  ribbed  its  entire 
length;  and  tailstock  is  unusually 
long. 


Made  in  sizes  from  14  in.  to  30  in.  swing 
Complete  details  will  be  sent  upon  request 


THE  GREAVES-KLUSMAN  TOOL  CO. 


CINCINNATI 


OHIO,  U.  S.  A. 


The    Fairbanks    Co.,    New   York   City,    Philadelphia.    Washington,    Baltimore.    Albany,    Boston,  Buffalo,    Hartford.    Newark,     V  BcraBtoa,    Syra- 
cuse.    Trenton,     Rochester,     Providence,     Bridgeport,     Kansas    City;     Federal     Machinery    Sales  Co.,    Chicago,    111.,    fuel    Milwaukee,    Wis.      J      It.    Btona    tool 
&    Supply    Co..    Detroit,    Mich.      William    K.    Stamets.    Pittsburgh,    Pa.,    and    Cleveland.     ().  Marshall     1      Hnschart     Machinery     «',,  .      Indianapolis      Ind 
Elliot    &    Stephens    Machinery    Co.,    St.    Louis,    Mo.      II a  11  id ie    Machinery    Co..    Seattle.    Wash.  Hallidie    Co..    Spokane.    Wash       Neill -I.aVielle    Supply    Co 
Louisville,    Ky.      Robert    S.    Armstrong    &    Bro.,    Atlanta,    Ga.      Dewstoe    Machine    Tool    Co  .  Birmingham.    Ala. 
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Cincinnati  Automatics 


"A  Grain  does  not  Fill  a  Sack  but  it  Helps  its  Fellow" 


v  I 


NONE  of  the  47  features  of  this  Five- 
spindle  Automatic  can  be  selected 
as  the  most  important  advantage  in  the 
rapid  production  of  small,  accurately 
threaded  duplicate  parts  for  which  the 
machine  is  designed. 

The  combination,  however,  provides  for 
quantity,  quality  and  economy  of  out- 
put which  we  claim  set  standards  that 
cannot  be  duplicated  by  any  other 
method. 

We  are  prepared  to  prove  this  with  time 
studies  of  actual  performances  or  will 
demonstrate  on  your  own  work  from 
samples  or  specifications. 


All  the  47  features  are  fully 
described    in     the    catalog. 


Cincinnati  Automatic  Machine  Company 

OAKLEY  CINCINNATI,  OHIO 
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"Gee,  that's  a  beauty— 


There's  a  Real  HerMan  Drill 


Its  a 


THE  CLEVELAND  TWIST  DRILL  CO.,  Cleveland,  New  York,  Chicago 

Agents  fot  Europe,  CLEVELAND  TWIST  DRILL  CO.  (GREAT  BRITAIN),  Ltd.,  36-37  Upper  Thames  St.,  London  E.C.4. 
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"DRESES"  RADIAL  DRILLS 


Handy,  Simple,  Massive,  Rigid 


The  "DRESES  UNIVERSAL  RADIALS"  are  original  in  design  and  differ  in  many  ways 
from  other  machines.  The  arm  socket  is  staggered  to  bring  the  center  line  of  spindle  close  to 
the  center  line  of  column.  This  overcomes  deflection  when  drilling,  and  provides  also  a  long 
bearing  for  the  shaft  in  the  saddle.  The  head  swivels  in  a  deep  recess  of  the  saddle  which 
affords  easy  setting  and  strengthens  the  saddle  many  fold.  The  spindle  is  balanced  by  differ- 
ential pinions  to  avoid  long  travel  of  the  balancing  weight.  The  quick  return  to  the  spindle 
has  two  handles  and  positive  clutches.  The  geared  feed  and  automatic  trip  are  of  entirely 
new  design  and  models  of  simplicity  and  easy  manipulation.  (All  covered  by  patents. )  Send 
for  the  circular. 


DRESES  MACHINE  TOOL  CO.,  Cincinnati,  Ohio 

REPRESENTATIVES:  Manning,  Maxwell  &  Moore,  Inc.,  New  York,  Boston,  Philadelphia,  Cleveland,  Chicago,  Detroit,  Mexico  City;  Carey  Machinery  and  Supply 
oo..  Baltimore;  /V\m  C.  Johnson  &  Sons  Mchy.  Co.,  St.  Louis;  Pacific  Tool  and  Supply  Co.,  San  Francisco  and  Los  Angeles;  R.  S.  Stokvis  &  Zonen,  Rotterdam; 
K.    S.    Stokvis   &   Fils,   Pans   and   Brussels;    Alfred   Herbert,    Ltd.,    Coventry. 
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MORSE 


Quality 


Accuracy 


Endurance 


Morse  Twist  Drill  &  Machine  Co, 

New  Bedford,  Massachusetts,  U.  S.  A. 
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America's  Acres 
are  Tractor-Tilled 

The  wheat  and  corn  acreage  of  America 
saved  the  world  from  starvation,  and 
the  American  tractor  made  that  acreage 
possible.  Yet  tractor  tillage  is  but  in 
its  infancy.  Tractors  adapted  to  all 
tillage  conditions  are  already  developed 
or  in  the  making,  and 

Nicholson  Files 


are  playing  a  worthy  part  in  this  sig- 
nificant development — smoothing  and 
shaping  the  parts  of  these  power  units 
of  agriculture.  In  the  tool  box  of  the 
working  tractor,  too,  is  found  most  fre- 
quently the  File  that  cuts  FASTEST 
and  SMOOTHEST. 


Write  for  our   catalog  and  for   File 

Filosophy — a  most  instructive  booklet 

about  files  and  their  use. 


Nicholson  File  Co. 

PROVIDENCE,  R.  I.         U.  S.  A. 
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P.  &  J.  Automatic 


Get  a  line  on  this  job  now — you  may  want  to 
know  the  best  way  to  handle  it  any  time.  This 
is  the  second  operation  on  chuck-bushing 
plates,  and  is  completed  in  three  turret  in- 
dexings,  together  with  double-tooled  front 
and  rear  cross-slide  tool  posts.  Heavy  lines 
in  sketch  illustrate  the  work  done. 

Operations  are:  first  turret  position,  rough 
turn  and  rough  face ;  second,  rough  undercut 
recess  in  flange ;  third,  finish  all  over,  includ- 
ing recess.  Note  that  four  tools  are  simul- 
taneously engaged  for  the  finishing  cuts.  Pro- 
duction time  is  9  minutes  for  each  piece  ma- 
chine time,  and  21/4z  minutes  operator's  time, 
for  one  man  looks  after  four  P.  &  J. 
Automatics. 


We  have  an  extensive  collection  of 
photographs  showing  P.  &  J.  Auto- 
matics in  action.  Some  of  them 
illustrate  jobs  like  yours.  Produc- 
tion figures  too.      Write. 


POTTER  &  JOHNSTON,  Pawtucket,  R.  I. 

OFFICES    AND    REPRESENTATIVES:    Great    Britain.    France,    Italy,  Belgium,     Switzerland,     Spain    and    Portugal;    68    Avenue    de    U    Grand 

Armee,    Paris.   J.    Ryan,   Manager.     New    York   Office:    Fulton    Bldg.,    50  Church    St..    Walter    H.    Foster    Co.,    Managers.      Detroit    Office:    Modern 

Machinery   and   Engineering   Co.,    1514   Ford   Bldg.     Chicago  Office:   1001  McCormick   Bldg.,   Chas.    H.    Shaw,    Manager.     Toronto  Office:   1501    Royal 

Bank    Bldg.,    E.    C.    Roelofson.    Manager.      FOREIGN    AGENTS:    Chas.  Churchill   &   Co.,   Ltd.,    London,   Birmingham,    Manchester  and    Newcastle- 

on-Tyne,    England   and   Glasgow,    Scotland.     Ercole   Vaghi,    Corso  Porta,  Notiva   34,   Milan,   Italy. 
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A  Libby  Lathe  onCross-HeadPins 
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An  Essential 

Equipment  for  the 

Railroad  Shop 


Any  large  railroad  shop  can  show  an  assortment  of  work  calculated  to  tax 
machine  tools  to  the  limit.  The  one  where  this  Libby  Lathe  does  duty  is  no 
exception — hence  the  story: 

The  picture  shows  the  "Libby"  machining   cross-head   pins.     Material   is   a  , 

forged  steel  bar  approximately  6%,"  diameter,  and  the  schedule  of  operations, 
shown  in  the  sketch,  are  as  follows:  feed  out;  turn  6%6"  diameter,  8V£" 
long;  turn  3"  diameter,  3"  long,  turn  2i/£"  diameter,  %"  long;  thread  and 
cut  off. 

Average  time  to  complete  one  of  these  parts  is  30  minutes  with  an  ordinary 
operator  at  the  wheel,  but  when  a  top  notch  mechanic  takes  a  turn  at  the 
"Libby"  he  makes  even  better  time. 

Railroad  shops  are  not  the  only  ones  where  Libby  Lathes  are  indispensable. 
Let  us  explain  their  wide  range  adaptability. 

INTERNATIONAL  MACHINE  TOOL  CO. 

INDIANAPOLIS  INDIANA,  U.  S.  A. 

DOMESTIC  AGENTS:  Bowman-Blackman  Machine  Tool  Co.,  St.  Louis.  Mo.  Brown  &  Zortman  Machinery  Co.,  Pittsburgh.  Pa.  Eccles  &  Smith 
Co..  San  Francisco,  Cal.,  Eos  Angeles,  Cal.,  Portland,  Ore.  E.  L.  Essley  Machinery  Co..  Chicago,  111.,  Milwaukee,  Wis.,  and  Moline,  111. 
Strong,  Carlisle  &  Hammond  Co.,  Detroit,  Mich.,  and  Cleveland,  Ohio.  Vandyek-Churehill  Co.,  New  York,  N.  Y.,  New  Haven,  Conn.,  and 
Philadelphia,  Pa.  Syracuse  Supply  Co.,  Syracuse,  N.  Y.,  and  Buffalo.  N.  Y.  Anmen  Machinery  Co.,  Baltimore,  Md.  Northern  Machinery  Co., 
Minneapolis,  Minn.  FOREION  AGENTS:  Coats  Machine  Tool  Co.,  Ltd.,  Lnndnn,  Enp.  I'nossknff  &  Co.,  Petmerad,  Moscow  and  Ekaterinburg, 
Russia.     Hijo   De    Miguel    Mateu,    Barcelona,    Spain.     Isbecque    &    Company,   Belgium.     Moerch  &  Roumet,  Paris,   France. 


Optical  Methods  of  Measurement 
as  Seen  by  C.  E.  Johansson 


Views  on  the  "Millionth  Part  of  an  Inch'1  and  the  constancy  ot 
Hardened  Steel  by  the  Inventor  of  the  famous  Johansson  Gages, 
whose  System   is   recognized  as  the   Standard  cf  the    World. 


T_  HE  recent  articles  in 
various  popular  tech- 
nical and  trade  journals 
which  describe  measur- 
ing by  optical  means  to 
the  millionth  part  of  an 
inch  are  very  interest- 
ing. Of  especial  interest  at  this 
writing  are  the  several  efforts, 
reported  in  these  articles,  to  pro- 
duce gages  of  the  Johansson  type. 

The  result  to  date  of  the  ap- 
pearance of  these  several  articles 
has  been  a  remarkable  stimula- 
tion of  the  general  interest  in 
gages  and  gaging  methods,  and 
with  the  air  so  full  of  "millionths 
of  an  inch"  we  feel  that  the  great 
body  of  Johansson  "accuracy  ad- 
vocates" are  perhaps  looking  for 
the  views  of  C.  E.  Johansson,  Inc., 
on  the  various  points  under  dis- 
cussion. 

Measuring  to  the  millionth  part 
of  an  inch  is  not  new  to  C.  E. 
Johansson,  as  we  have  his  state- 
ment that  he  could  do  this  away 
back  in  1906,  thirteen  years  ago. 

As  the  optical  method  seems  to 
be  regarded  by  some  as  a  newly 
discovered  way  to  measure  to  mil- 
lionths, it  is  interesting  to  recall 
Johansson's  statement  that, 
"among  other  means  of  measur- 
ing was  the  optical  method  of 
light  interference  which  it  was 
found  could  not  be  considered.  I 
therefore  had  to  invent  a  new 
measuring  method." 

This  makes  it  plain  that 
Johansson  does  not  depend  upon 
optical  measurements  in  attain- 
ing the  wonderful  permanent  ac- 
curacy of  the  Johansson  Gages. 

As  a  matter  of  fact,  Johansson 
has  worked  out  some  new  and 
very  interesting  data  in  reference 
to  optical  measurements.  This 
will  doubtless  be  made  public  in 
the  near  future. 

Suppose,  for  argument's  sake, 
however,   that   a   reliable  method 


of  measuring  to  millionths  has 
become  common  property.  Sup- 
pose also,  that  gages  other  than 
Johansson's  can  be  produced  in 
quantity,  accurate  to  millionths, 
that  these  gages  will  wring  to- 
gether well,  and  that  they  have 
parallel  measuring  surfaces.  Even 
if  all  this  remarkable  progress 
has  become  a  fact,  without  years 
of  patient  experimenting,  it  must 
be  admitted  that  unless  the  steel 
has  been  given  the  quality  of 
"staying    put" — of    resisting    the 


changes  which  time  usually 
brings  about  in  hardened  steel. 
no  gages  can  be  produced  worthy 


of  becoming  a  real  standard.    C. 
E.  Johansson  says  on  this  point: 

"I  also  had  to  study  very  hard 
the  nature  of  steel ;  how  it  was  af- 
fected by  temperature,  its  changes 
after  hardening,  and  ways  and 
means  for  controlling  the  nv 
of  molecules  at  all  times,  and 
other  corresponding  arrange- 
ments. In  these  problems  I  also 
succeeded,  as  I  can  guarantee  the 
accuracy  of  my  Standard  Gage 
Blocks  at  0°— 20°  Celsius,  68° 
Fahrenheit ;  or  any  practical  tem- 
perature specified." 

*         :.;         t 

Users  of  Johansson  Gages 
should  never  lose  sight  of  the  fact 
that  Johansson  Gages  have  been 
on  the  market  approximately  fif- 
teen years.  And  in  all  this  time, 
no  one  has  ever  proved  beyond 
the  possibility  of  a  doubt  (even 
to  himself),  that  any  Johansson 
Block  was  not  what  it  should  be. 

Millions  and  millions  of  dollars 
worth  of  machine-shop  produc- 
tion has  been  manufactured  with 
Johansson  Blocks  as  a  standard. 

Because  of  this  absolutely  reli- 
able standard,  millions  and  mil- 
lion^ of  dollars  worth  of  parts 
have  gone  together  without  file  or 
fitting  time,  even  though  pro- 
duced in  entirely  different  organi- 
zations— a  degree  of  interchange- 
ability  never  before  attained. 

In  the  early  days  Johansson's 
efforts  were  studded  with  disap- 
pointments and  doubting.  As  lie 
says:  "My  problem  was  not  an 
easy  one,  since  I  had  neither  the 
means  for  making  flat  sun 
nor  the  means  for  making  sur- 
faces parallel  to  each  other. 
Neither  did  I  have  means  for 
making  or  measuring  the  accur- 
acy of  the  blocks  in  a  reliable  way. 
1  need  not  state  how  many  years 
of  hard  labor,  thinking,  and  ex- 
perimenting 1  spent  in  making  flat 


and  parallel  surfaces  on  steel.  1  o 
obtain  the  accuracj  I  desired,  l 
booh  realized  that  the  screw- 
thread  must  be  eliminated  in  con 
structing  ■  new  <lc\  ice  for  the  pur- 
oi  measuring  and  checking 
m\  blocks.  It  is  enough  to  say 
thai  m  m\  endeavor  to  solve  these 
mechanical  problems,  I  have  suc- 
ceeded." 

*    *    * 

Official  recognition  of  Johans- 
son Gages  is  seen  in  their  use, 
both  as  standards  and  as  prac- 
tical working  tools,  in  the  various 
national  bureaus  of  standards. 

PARIS 

Bureau  of  Internat'l  des  Poids  et 

Mesures. 

LONDON 

National   Physical   Laboratory. 

WASHINGTON 
National  Bureau  of  Standards. 

OTTAWA 
Imperial   Munition  Board. 

PETROGRAD 

Chambre   Centrale   des   Poids   et 
Mesures. 

BERLIN 

Kaiserliche  Normal  Eichungs 
Kommiss'n. 

BERNE 

Eidgenossisches    Amt    fur    Mass 
und  Gewicht. 


At  our  Bureau  of  Standards, 
Washington,  we  can  report  the 
purchase  of  no  less  than  twenty- 
one  different  sets  of  Johansson 
Gage  Blocks  and  understand  they 
are  used  as  "the  court  of  last  re- 
sort" in  checking  all  important 
measurements. 


Only  Johansson  Gage  Blocks 
have  been  time-tried. 

Sets  of  Johansson  Blocks  years 
old  will  match  their  sizes  against 
Johansson  Blocks  made  yester- 
day. 

It  is  interesting  to  recall  that 
the  present  rectangular  design  of 
the  Johansson  Blocks  was  adopted 
only  after  cylindrical  designs, 
with  and  without  holes,  had  been 
abandoned. 

Perhaps  not  the  least  of  the  re- 
markable features  of  the  Johans- 
son invention  is  the  reasonable 
price  at  which  they  can  be  pur- 
chased. 

It  is  conceded  by  expert  me- 
chanics that  blocks  the  equivalent 
of  Johansson's,  could  they  be  pro- 


duced at  all,  would  cost  in  excess 
of  those  referred  to  almost  affec- 
tionately as  the  "John  Blocks." 
*     *     * 

Finally,  when  a  shop  adopts  a 
standard,  it  should  have  the  stand- 
ard, the  standard  that  other  rep- 
resentative shops  have,  the  stand- 
ard that  the  National  Bureau  of 
Standards  uses. 

The  buyer  of  a  set  of  Johansson 
Blocks  is  buying  not  a  mere  col- 
lection of  steel  blocks,  but  assur- 
ance that  he  can  work  or  check  as 
close  as  other  shops,  that  he  can 
interchange  work  with  other 
shops. 

He  is,  in  reality,  establishing  a 
Bureau  of  Standards  in  his  very 
shop. 


F^=V 


To  those  who  may  want  to 
know  just  who  uses  Johansson 
Gage  Blocks,  we  shall  be  glad  to 
send  our  latest  and  most  interest- 
ing booklet— "1001  Users."  This 
is  the  Johansson  Blue  Book,  and 
it  will  be  found  a  fairly  complete 
shop  directory  of  who's  who. 


Send   your   name 
for  a  free  copy. 


and    address 


"A  Thousand  and  One  Users"  is 
geographically  indexed^  so  that  the  reader 
may  see  just  how  many  of  his  neighbors 
are  now  users  of  Johansson  Gage  Blocks. 


C.  E.  Johansson,  Inc.,  245  West  55th  Street,  New  York 
Send  me  the  items  checked  below:  — 


"1001  Users" 


"Story  of  Johansson" 


General  Catalog 


Name  .. 
Street., 

City  .._, 


Johansson 
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ELECTRICALLY 
DRIVEN  TOOLS 


Ball     Bearing      Buffing 
Machine 


Grinding  and 
Buffing  Machines 


There  is  considerable  difference  between  installing  a 
belt  driven  grinder  and  a  U.  S.  Electrically  Driven  Tool. 
In  one  case,  practically  the  whole  department  is  held  up 
during  the  major  part  of  the  operation — the  other  re- 
quires only  to  knock  off  the  crate  and  make  the  elec- 
trical connection.  U.  S.  Electric  Grinding  and  Buffing 
Machines  give  uniformly  satisfactory  service;  have 
split  taper  bearings — dustproof  and  adjustable — and 
the  motors  are  specially  designed  for  each  machine  and 
for  the  class  of  work  to  which  it  is  to  be  applied. 

We  have  had  more  than  32  years'  experience  in  the 
building  of  electrical  motors  and  tools.  You  get  the 
full  benefit  when  you  buy  U.  S.  Electrically  Driven 
Tools — Grinding  and  Buffing  Machines  and  Portable 
Drills  and  Grinders. 

Complete  catalog  on  request. 


HEAVY     DUTY     GRINDER 


THE  UNITED  STATES  ELECTRICAL  TOOL  CO. 

6th  Ave.  and  Mt.  Hope  St.,  CINCINNATI,  OHIO 


New    York    Office: 

50    Church    Street 

Chicago    Office: 

549    West    Washington     Boulevard 


STOCK  CARRIED  IN  BRANCHES 

St.    Louis    Office: 

610    Commercial    Building 

Boston    Office: 

12    Pearl    Street 


Detroit     Office: 

18    Columbia    St.,    West 

Philadelphia    Office: 

The    Bourse 
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BALL  BEARINGS 


How  to  Re-Equip  a  Standard  Plain  Bushing 
Loose  Pulley  with  Ball  Bearings 

To  convert  a  standard  plain  bushing  loose  pulley 
into  a  ball  bearing  pulley — as  illustrated  in  figure  1  and 
2 — first,  remove  plain  bushing.  Then  face  back  each 
end  of  pulley  hub  sufficiently  to  make  room  for  ball 
bearing  and  cap.  Turn  outside  diameter  of  hub  and 
square  up  shoulders  at  the  spokes  on  each  end. 

Next,  fit  ball  bearing  housings  over  turned  section 
at  each  end  of  hub.  It  is  important  that  the  housing 
be  made  a  press  fit  on  hub  and  pinned  in  place,  in  order 
to  prevent  slippage. 

After  they  are  in  place  on  hub,  bore  out  the 
housings  to  a  press  fit  for  outer  rings  of  ball  bearings 
selected.  If  pulley  is  very  large,  the  housings  can  be 
bored  out  before  fitting  them  to  pulley,  but  in  that  case 
caution  must  be  used  to  insure  perfect  alignment  of 
bearing  sections — otherwise,  pulley  will  not  run  true. 

Assemble  ball  bearing  in  housing  at  each  end  of 
pulley.  Then  insert  cap  which  should  be  provided  with 
grease  or  felt  groove  to  prevent  escape  of  lubricant. 
Finally,  snap  into  place  %  inch  spring  wire  which  acts 
as  a  holding  unit. 

To  mount  pulley  on  shaft — 

(1)  Slide  spacer  bushing  over  shaft  against 
tight  pulley. 

(2)  Slide  assembled  bearings  and  pulley  as 
a  unit  over  shaft  against  spacer  bushing. 

(3)  Finally,  slide  thrust  collar  into  posi- 
tion against  outside  inner  ring — but  do  not 
crowd — and   tighten   set   screw. 

A  Loose  Pulley  Originally  Designed  for 
Ball  Bearings 

Figure  3,  illustrates  a  loose  pulley  designed  by  our 
Engineering  Department  especially  for  ball  bearings. 
This  particular  pulley  is  easily  constructed  and  has 
many  fine  qualities  to  recommend  it.  It  will  be  observed 
that  there  are  no  shoulders  and  that  it  is  only  neces- 
sary to  bore  a  straight  hole  through  the  hub  and  make 
grooves  for  cap  retaining  wires. 

To  mount  pulley  on  shaft — 

(1)  Locate  thrust  collar  on  shaft  and 
tighten  set  screw. 

(2)  Slip  pulley  over  shaft. 

(3)  Slide  left  hand  bearing  into  position; 
put    cap    in    place,    and    insert   retaining   wire. 

(4)  Install  opposite  bearing  in  same  way. 

On  receipt  of  blue  print  or  sketch  and  sufficient 
working  data,  our  Engineering  Department  will  be  glad 
of  the  opportunity  to  make  recommendations  covering 
in  detail  any  specific  application. 


THE  FAFNIR   BEARING   CO. 

Conrad  Patent  Licensee 

New  Britain,  Conn. 

DETROIT  OFFICE  CHICAGO  OFFICE 

752  David  Whitney  Building  1301  So.  Michigan  Avenue 


Figure  3 
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Make  Union  Cutting  Tools  Standard  in  Your  Plant 


Uniform  equipment  helps  considerably 
toward  uniform  production.  Uniform 
production  is  a  valuable  asset. 

There  are  "old  reliables"  in  every  line — 
time  tried  tools  of  uniform  quality.  In 
the  cutting  tool  line,  Union  is  in  the 
forefront. 


Make  Union  Cutting  Tools  standard  in 
your  plant,  and  get  the  most  out  of  your 
machines. 

The  Union  line  is  complete.  It  includes 
heavy  tools  for  extraordinary  work  in 
railroad  shops,  rolling  mills,  gear  works 
and  steel  plants. 


Book    of  Information,  Edition    "H"  gives    a    complete     des- 
cription  of  the  line.    Send  for  it   today  and    keep    it   handy. 

UNION  TWIST  DRILL  CO.,  Athol,  Mass. 

UNION 
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Accurate  and  Efficient 
Reduction  Gears 


TESTING    "POOLE"    REDUCTION    GEARS    FOR    HARDNESS 


"D  ELIABLE  products  are  only  possible  when  the  manuf  actur- 
-*- *•  ing  operations  are  under  absolute  control.  The  reduction 
gears  built  by  the  Poole  Engineering  &  Manufacturing  Com- 
pany, Baltimore,  Maryland,  represent  a  product  that  is  not  only 
reliable,   but   is   under  absolute  control  from  start  to  finish. 

Every  gear  entering  into  these  reduction  gears  is  carefully 
tested  both  for  accuracy,  hardness,  etc. 

To  produce  a  product  of  such  refinement  requires  the  best 
equipment  available,  so  it  is  not  unusual,  therefore,  to  find  that 
all  of  the  gears  entering  into  this  reduction  gear  are  generated 
on  the  Fellows  Gear  Shaper.  From  the  smallest  to  the  largest 
reduction  gears — transmitting  from  500  to  5000  H.P. — the  Gear 
Shaper  is  used  for  generating  the  teeth  of  all  of  the  gears. 
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The  Fellows  Helical  Gear  Shaper  operates  on  a  principle  that 
is  unique,  and  which  is  clearly  described  in  our  general  cata- 
log, "Commercial  Gear  Cutting."  If  you  are  interested  in  the 
cutting  of  accurate  helical  gears,  a  copy  of  this  catalog  will 
prove  of  interest  and  profit  to  you. 


CUTTING    INTERNAL    MEMBER    OF    THE    POOLE    REDUCTION    GEARS    ON    THE    GEAR    SHAPER 

THE  FELLOWS  GEAR  SHAPER  CO. 


SPRINGFIELD 


VERMONT,  U.  S.  A. 


FOREIGN  AGENTS:  Alfred  Herbert.  Ltd.,  Coventry,  England;  Yokohama,  Japan ;  Calcutta.  India ;  Societe  Anonyme,  Alfred 
Meroert,  Pans,  France  and  Spain;  Societe  Anonyme  Beige,  Alfred  Herbert,  Brussels,  Belgium:  Societa  Anonlma  Italiana, 
Alfred    Herbert,    Milan,    Italy;    Aktiebolaget    Galco,    Stockholm,    Sweden. 
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The  Field  Artillery  Mobile  Repair  Shop 
Had  G  &  E  Shapers  of  Course! 


A  great  and  memorable  victory  pageant  was  held  in  New  York 
City,  May  3,  1919,  to  help  put  the  Victory  Liberty  Loan  over 
the  top. 

In  the  martial  array  of  the  implements  of  war  one  unit  that 
attracted  considerable  attention  was  the  Field  Artillery  Mobile 
Repair  Shop.     The  machines  were  mounted  on  motor  trucks. 

The  photograph  reproduced  above,  showing  a  Gould  &  Eber- 
hardt  Shaper,  was  taken  just  before  the  parade  started.  This 
shaper  had  been  in  service  right  up  behind  the  guns  in  France, 
and  was  only  one  of  an  order  for  54,  for  this  kind  of  service, 
all  motor  driven. 

It  shows  that  the  armed  forces  of  the  United  States  appreciate 
the  fact  that  a  well  seasoned  shaper  is  essentially  reliable. 


lOOQUB'ft 


OB 


"■HIGH     OUTV  , 

AUTOMATIC  GEAR  AND   RACK  CUTTING   MACHINERY 

ESTABLISHED   1833  NEWARK,  N.J.  U.S.A.' 
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Whitcomb-Blaisdell  Lathes 

And  the  Power  of  Suggestion 


The  principal  factors 
governing  the  selection 
of  a  lathe  are — first,  it 
must  be  productive; 
that,  as  a  matter  of 
course;  then  it  must  be 
sturdy,  and  as  far  as 
possible  without  vibra- 
tion; and,  particularly 
nowadays,  it  must  be 
accurate.  Ease  of  op- 
eration, also,  counts  for 
a  great  deal,  for  labor  is 
high.  When,  quite  a  few 
years  ago,  the  Whitcomb- 
Blaisdell  Lathe  was 
adopted  by  the  Monarch 
Machine  Works,  Mil- 
waukee, Wis.,  the  firm 
knew  it  would  get  these 
qualifications ;  but  what 
really  clinched  the  mat- 
ter was  the  large  num- 
ber of  W-B  lathes  doing 
the  very  work  for  which 
they  needed  the  ma- 
chine. 

The  photograph  shows 
the  Whitcomb-Blaisdell 
lathe  engaged  in  the  ex- 
acting work  of  turning 
pistons  for  an  oil  motor. 

It's  as  busy  as  any  machine  in  the  Monarch  shop,  and  has  an  unbroken  record 

of  satisfactory  service  since  the  day*  of  its  installation. 

A  Whitcomb-Blaisdell  Lathe  is  not  only  a  reliable,  versatile  machine,  but  a 
permanent  investment  which  pays  interest  every  day.  It  will  do  your  work 
and  do  it  well — why  not  look  into  its  merits?  The  first  step  is  the  Catalog — 
write  for  it. 

Whitcomb-Blaisdell  Machine  Tool  Co. 


WORCESTER 


MASSACHUSETTS 


A  Tough  Threading  Job  in  Navy  Brass 
for  the  Emergency  Fleet  Corporation 

THE  GEOMETRIC  TOOL  CO., 

REGULAR  AGENTS:  The  Chas.  A.  Strelinger  Co.,  Detroit;  Hill,  Clarke  &  Co.,  Inc.,  Boston;  Vandyck  Churchill  Co.,  New  York  and  Philadelphia;  Brown  & 
Zortman  Machinery  Co.,  Pittsburgh;  The  E.  A.  Kinsey  Co.,  Cincinnati;  Strong,  Carlisle  &  Hammond  Co.,  Cleveland;  The  National  Supply  Co.,  Toledo;  Western 
Sales  Agents,  The  Tool  Equipment  Co.,  San  Francisco.  CANADA:  The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Toronto,  Winnipeg  and  St.  John,  N.  B.;  Williams 
<k   Wilson,   Ltd.,    Montreal. 
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Though  "reconstruction"  has  for  some 
months  been  satisfactorily  substituted 
for  "destruction,"  the  word  "Emergen- 
cy" still  stands  in  the  name  of  the  mer- 
cantile marine.  By  which  token  we  un- 
derstand the  German  bottoms  will  no 
longer  float  American  exports,  nor 
German  freight-smashers  do  their  bit 
for  the  Fatherland  on  the  high  seas. 

Geometric  Die  Heads  are  helping  to 
build  ships.  The  job  shown  is  a  casting 
of  special  brass.  So  much  stock  must 
be  removed  that  two  cuts  are  necessary. 
Diameter  is  3V&2",  and  there  are  8 
threads  to  the  inch.  In  all,  there  are 
four  operations,  the  time  required  for 
the  threading,  which  is  the  last,  being 
less  than  25  per  cent;  so  if  we  were  to 
give  the  production  for  the  threading  alone,  it  would  be  more  than  120  an 
hour ;  we  will  content  ourselves  with  the  production  record  for  the  four  opera- 
tions, however,  which  is  30  per  hour. 

We  don't  know  of  anybody  connected  with  the  Emergency  Fleet  Corporation 
who  isn't  a  booster  for  Gfeometric  Die  Heads.  If  Geometries  can  meet  emer- 
gencies they  can  more  than  make  good  in  ordinary  usage.  If,  however,  you 
test  them  on  any  specially  difficult  thread  cutting  operation,  give  our  camera 
man  a  pass,  so  we  can  put  your  job  on  these  pages. 


Get  the  right  Geometric  combination  for  YOUR 
requirements.      We'll  help  you  select  it. 


CHICAGO,  OFFICE: 
627  W.  Washington  Blvd. 


NEW  HAVEN,  CONN. 


FOREIGN  AGENTS:  Chas.  Churchill  &  Co..  Ltd  London,  Birmingham,  Manchester.  Newcastle-on-Tyne.  Glasgow.  E.  Ubsoqufl  \-  Co..  Antwerp  and  Brussels 
tm£""\,,„  °17re^  *;'h,?stia,nia'  Stockholm  and  Copenhagen.  Bevan  &  Edwards  Pty.,  Melbourne,  and  White  and  Hae.  Sydney,  Australia.  ■Andrews  A  George' 
and   Til      t   L  tlf  America   in   France,    Switzerland,   Italy,    Spain    and   Portugal.     J.    Horstmann,   Paris.     Also  all   manufacturers   of   Screw    Machines 


46 


MACHINERY 


August,  1919 


The  Heald  Rotary 
Surface  Grinding 
Machine  is  all  that 
you  would  expect 
a  Heald  product  to 
be —  representative 
of  the  best  of  its 
class. 


5G 


New — The  Heald  Rotary 

The  Latest  Heald  Product 

The  new  Heald  Rotary  Surface  Grinding  Machine  marks  the 
latest  step  in  the  evolution  of  surface  grinders.  Massively 
built,  yet  simple  in  both  construction  and  operation,  this  ma- 
chine has  all  the  mechanical  refinements  required  to  give 
necessary  speeds  and  adjustments  to  turn  out  the  best  work. 

The  wheel  slide  is  a  massive  casting  having  a  flat  and  "V" 
way  insuring  continued  alignment.  Bearing  surfaces  are 
large  and  well  protected.  Spindle  belt  operates  with  a  down- 
ward pull ;  an  important  factor  in  rigidity. 

The  chrome  nickel  steel  wheel  spindle  is  mounted  in  large 
bearings  all  adjustments  of  which  are  made  at  grinding  wheel 
end  through  an  opening,  in  top  of  slide. 

The  main  drive  unit  receives  power  from  the  main  line  by 
tight  and  loose  pulleys,  transmitting  it  directly  by  belt  to 
main  speed  box,  wheel  spindle  and  pump. 

THE   HEALD  MACHINE  CO.,  ' 

BRANCH  OFFICES:  New  York,  839  Singer  Bldg.  Philadelphia,  1308  Commonwealth  Bldg.  Chicago,  26  South  Jefferson 
St.  Detroit.  401  Marquette  Bldg.  Cincinnati,  311  Provident  Bank  Bldg.  Cleveland,  721  Engineers  Bldg.  WESTERN 
AGENTS:   Eccles  &  Smith  Co.,  Los  Angeles,   San  Francisco   and   Portland.     Salt  Lake  Hardware   Co.,   Utah  and  Idaho. 
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If  you  are  interested  in 
the  purchase  of  a  Heald 
Surface  Grinding  Ma- 
chine get  your  inquiry 
before  us  early. 

Specifications 
upon  request. 


Surface  Grinding  Machine 

Now  Ready  for  Delivery 

Main  speed  box,  situated  on  the  rear  of  machine,  furnishes 
power  to  wheel  slide  by  a  3-step  cone,  and  operates  the  chuck, 
which  has  three  speeds,  through  a  bank  of  gears.  Wheel  slide 
and  chuck  are  independent  of  each  other,  permitting  a  large 
latitude  in  speeds  and  feeds. 

Chuck  spindle,  is  driven  by  spiral  gears,  one  of  which  is 
mounted  directly  on  the  spindle.  Spindle  itself  is  mounted  in 
a  sleeve  which  has  vertical  adjustment.  Upper  portion  rests 
in  a  taper  bearing,  lower  end  being  equipped  with  ball  bear- 
ings— wear  is  automatically  taken  up.  All  control  levers  and 
adjustments  are  within  easy  reach  of  operator. 

Complete  water  apparatus  is  furnished  with  each  machine; 
built  in  two  sizes  8"  and  12"  with  Heald  Magnetic  Chuck  as 
regular  equipment.    Motor  drive  if  desired. 

Worcester,  Massachusetts,  U.  S.  A. 

FOREIGN  AGENTS:  Alfred  Herbert.  Ltd..  England.  Societe  Anonyme,  Alfred  Herbert,  France,  Switzerland,  Spain 
and  Portugal.  Societa  Anonima  Itallana,  Alfred  Herbert.  Italy.  F.  W.  Home  Co.,  Japan.  "Willi.  Sonesson  &  Co., 
Sweden,    Denmark   and    Norway.      Henri    Benedictus,    Brussels,    Belgium, 
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T5he 

CLEVELAND 

OPENSIDE 

PLANER 

Twenty  years  building 
planers — and  using  them — 
has  developed  this  ma- 
chine. Construction  is  ac- 
curate, simple  and  conveni- 
ent; all  working  parts  are 
easily  accessible;  unique 
design  and  wide  range 
guarantee  efficient,  eco- 
nomical operation  on  all 
classes  of  planing — large 
and  small. 

Sizes  26"  to  72" — any  table 
length. 

Catalogue  gives  the  details 
— let  us  send  it. 


NEW  YORK  OFFICE 
1760-2  Woolworth  Bldg. 

DETROIT    OFFICE 
ESTABLISHED  1900  705  Dime  Bank  Bldg. 

Indianapolis  office  3152  SUPERIOR  AVENUE  Pittsburgh  office 

CLEVELAND,  OHIO,  U.S.A.  203  Oliver  Bldg. 


c„,cAco  off,ce     THE  CLEVELAND  PLANER  CO. 

435  Stock  Exchange  Bldg. 


316  Terminal  Bldg. 
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The  Reliability  of  the  Cleveland  Horizontal 


BORING 

DRILLING 

MILLING 
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is  assured  under  any  conditions  that  may  arise.  This  is  proven 
by  the  excellent  service  these  machines  are  giving  in  this 
country  and  abroad,  both  in  government  and  private  shops. 
Have  you  our  illustrated  catalog? 


THE  CLEVELAND 

MACHINE  TOOL 

COMPANY 

3215  Superior  Ave. 
Cleveland,  Ohio 

Established   1907 


New    York    Office: 

Woolworth    Building 
Detroit    Office: 
715    Dime    Bank    Building 
Indianapolis    Office: 

316    Terminal    Building 
Chicago    Office: 

435  Stock   Exchange 
Pittsburgh    Office: 

203    Oliver    Bldg. 
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In  Addition  to 

Cutters  We 
Manufacture: 

Plain  &  Universal 
I  Milling  Machines 
I  Universal  Cutter 

and  Hob  Relieving 

Machines 
J  Profile  Grinders 

Special  Tools 

Special  Reamers 

We  solicite  your  inquiries 


=\ 


Service 


Courtesy 


The  Cleveland 

Milling  Machine 

Company 

CLEVELAND  OHIO 

New  York  Office:  1760-2  Woolworth  Building 
Detroit  Office:  705  Dime  Bank  Building 
Indianapolis  Office:  316  Terminal  Building  * 

p  I0?80  ?ffin°i:  435  S,ock  ExchaD?e  Building 
Pittsburgh  Office:  203  Oliver  Building 
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"Cincinnati"  Electric  Bench  Buffer 
and  Polishing  Lathe 


No  belts 

or 
pulleys 
needled 


A  special  machine  for  Buffing  and 
Polishing  of  all  kinds.  Also  in 
genera]  use  with  Tire  Manufactur- 
ers. Can  be  used  for  ordinary 
grinding.  Equipped  with  longer 
or  shorter  extensions  on  order. 


SPECIAL  FEATURES: 

Air  cooled.  Ball  bearing  throughout. 
Dust  and  dirt  proof.  Guaranteed  mechani- 
cally and  electrically. 


Made  in   1-2,   1,  2  and  3  H.P.  Direct  or  Alternating  Current. 

Also  complete  line  of  Portable  Electrical  Drills  and  Grinders. 
POWER  FROM  ANY  LAMP  SOCKET. 

THE  CINCINNATI  ELECTRICAL  TOOL  CO. 


150 1-3-5   Freeman  Avenue 


CINCINNATI,  OHIO 

DETROIT  OFFICE,  2  Goebel  BIdg- 

I  'OKI  li;X  AGENTS:  Kngland.  S.  Wolf  &  Co.,  London.  Australia,  Parke  &  Lacy  Co.,  Ltd.,  Sydney.  Norway,  V.  Lowener,  Christiania.  France,  R.  8. 
StokTis  &  Fils,  Paris.  Holland,  R.  S.  Stokvis  &  Zonen,  Ltd.,  Rotterdam.  Japan,  Yamatake  &  Co.,  Tokyo.  Spain,  American  Machinery  Syndicate, 
-New    York    City. 


NEW  YORK  OFFICE,  50  Church  St 


BOSTON  OFFICE,  259  Franklin  St. 


The  Chard  Manufacturing  Lathe 

Simplifies  Methods       f     Lowers  Costs  Increases  Production 


CHARD  LATHE 
COMPANY 

NEWCASTLE         INDIANA 
U.  S.  A. 

AGENTS:  Vonnegut  Machinery  Co., 
Indianapolis,  Ind.  English  &  Miller 
Machinery  Co.,  Detroit.  Mich.  The 
W.  M.  Pattison  Supply  Co.,  Cleve- 
land, Oh*>.  Ogden  R.  Adams, 
Rochester,  N.  Y.  The  F.  O.  Stall- 
man  Supply  Co.,  San  Francisco, 
Cal.  J.  S.  Miller  Machinery  Com- 
pany. Pittsburgh,  Pa.  Monarch 
Machinery  Company.  Philadelphia, 
Pa.  Dale-Brewster  Machinery  Co., 
Chicago   and   New    York. 
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SHIELD 


BRAND 


IS  THE  MARK  OF  BEST  QUALITY  IN 


CUTTERS 


CARBON  AND  HIGH  SPEED 


I  T^e  Standard  Tool  Co 

CLEVELAND,  OHIO 

New  York  Store,  94  Reade  Street  Chicago  Store,  522  W.  Washington  Boulevard 

Great  Britain — Burton,  Griffiths  &  Co.,  Ltd.,  London  France—  Burton  Fils,  Paris 

Switzerland  -J.  Lambercier  and  Cie.,  Geneva  Denmark --  Nienstaed  &  Co.,  Copenhagen 

Japan     The  F.  W.  Home  Company,  Tokyo 
Spain-Portugal     American  Machinery  Syndicate,  Barcelona,  Madrid,  Lisbon 
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COMPLETE 


The  Weigel  Drilling  Machine  is  genuinely 
complete.  It  has  a  solid  foundation,  a 
heavy,  well-ribbed  base,  accurately 
BCraped  into  alignment  with  column, 
and  a  column  o(  tubular  section  with 
generous  bearings  for  table  arm  and 
Bliding  head.  Table  has  exceptionally 
heavy  face  to  guard  against  spring  from 
work  or  clamps.  Table  arm  is  raised  and 
lowered  by  rack  and  pinion  operating 
through  a  worm  and  worm  gear.  There 
are  8  feeds  for  each  spindle  speed  rang- 
ing from  .0040"  to  .0432"  per  revolution 
of  the  spindle,  change  obtained  through 
sliding  gears. 

Drills  to  center  of  a  25%"  circle.  Has 
friction  geared  tapping  attachment 
mounted  directly  on  spindle  with  reverse 
motion  of  2  to  1  for  spindle.  When  tap- 
ping with  back  gears  thrown  in,  spindle 
has  reverse  motion  of  12.88  to  1  by  throw- 
ing back  gear  lever  onto  direct  drive. 

Further  details  sent  on  request. 


"that's  the  Weigel" 


THE  WEIGEL  MACHINE  TOOL  CO. 

PERU,  INDIANA 


HARTNESS 

NUMBER  4        TYPE  R 

Automatic  Die  Head 

FOR  USE  ON  REVOLVING  SPINDLES 
VERTICAL  AND  HORIZONTAL 


p  OR  use  on  automatic  and  bolt 
-■-  cutting  machines  on  which  the 
tools  revolve.  May  be  mounted  on 
either  horizontal  or  vertical  spin- 
dles. Is  relocked  by  a  sleeve  which 
may  be  operated  by  a  yoke  or  by  en- 
gaging a  fixed  stop  on  the  return 
movement.  Diameter  of  sleeve  is 
6%" ;  length  of  die  is  53/i6,/.  Is  un- 
locked in  the  usual  manner  by  re- 
tarding forward  motion  or  by  ex- 
ternal tripping  button  (A)  con- 
tacting with  a  fixed  stop.  This  is 
especially  advantageous  for  cutting 
very  short  threads.  Suitable  for 
right  or  left  threads,  *4"  to  1*4" 
diameter.  Supplied  with  shanks  to 
meet  particular  needs. 


Write  for  further  details. 


Jones  &  Lamson  Machine  Co. 

Automatic  Die  Department 

SPRINGFIELD,         VERMONT,  U.  S.  A. 

109  Queen  Victoria  St.,  London,  Eng.       503  Market  St.,  San  Francisco,  Cal. 

AMERICAN  AGENTS  FOR  DIES  AND  CHASERS:  Boyer-CampbeU  Co.,  De- 
troit. Carey  Mchy.  &  Supply  Co.,  Baltimore.  E.  L.  Essley  Mchy.  Co.,  Chicago, 
Milwaukee  and  Moline.  Machinists  Supply  Co.,  Pittsburgh.  The  E.  A.  Kinsey 
Co.,  Cincinnati,  Indianapolis  and  Columbus,  O.  The  W.  M.  Pattison  Supplv  Co., 
Cleveland.  Robinson,  Cary  &  Sands  Co.,  St.  Paul  and  Duluth.  A.  V.  Wiggins  &  Co., 
Syracuse.  D.  Nast  Mchy.  Co.,  Bourse  Bldg.,  Philadelphia,  Pa.  FOREIGN 
AGENTS:  For  France,  Spain  and  Belgium:  F.  Auberty  &  Co.,  91  Rue  de 
Maubeuge,  Paris.  For  Holland:  Spliethoff,  Beeuwkes  &  Co.,  Rotterdam.  For 
Australia:  McPherson's  Pty.,  Melbourne.  For  Argentina:  Alsina  &  Cagnoni, 
Buenos  Aires.  Mitsui,  Bussan  Kaisha  Ltd.,  Tokyo  and  Osaka,  Japan;  Dairen, 
Manchuria;  Seoul,  Korea;  Taihoku,  Formosa.  A.  B.  Galco,  Ltd.,  Stockholm, 
Sweden. 
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18"  by  8'  Ideal 
Geared  Head 
Engine  Lathe 


Equipped  with 
Ball  Bearings 


C  PRINGFIELD  Lathes  are  well  qualified  to 
^  meet  the  demands  of  modern  shop  practice. 
This  All  Geared  Head  "Ideal"  possesses  all  the 
most  approved  facilities  for  rapid,  accurate 
production — all  being  unusually  well  developed. 
It  is  equipped  with  the  "Ideal"  Patented  Rapid 
Change  Gear  device  which  has  had  18  years' 
constant,  hard  service  and  is  distinctive  for  its 
simplicity,  power  and  range.  All  bearings,  ex- 
cept the  main  spindle  bearing,  are  ball  bearing — 
including  the  thrust.  Heavy,  compact  construc- 
tion throughout,  with  short,  heavy  power  shafts 
of  large  diameter,  insures  freedom  from  vibra- 
tion and  chatter.  Special  friction  clutch  in  the 
main  drive  pulley  facilitates  starting  and  stop- 
ping. Self-oiling  device  permits  continuous  op- 
eration with  only  weekly  lubrication,  and  control 
levers  are  so  short  as  to  be  practically  foolproof. 


Complete  Description 
in  Circular  No.  139. 
Write   for    it. 


THE  SPRINGFIELD  MACHINE  TOOL  COMPANY 

Manufacturers  of  Springfield  Lathes  and  Shapers 
631  SOUTHERN  AVENUE  SPRINGFIELD,  OHIO,  U.  S.  A. 
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Sextuple  Bar  Machines  Speed  Production 


-2%- 


DED 


End  of  Forming,  Chamfering,  and 
Cut-off  Tool 


There  is  a  commodity  which  the  world 
is  running  shorter  of  every  day;  which, 
once  lost,  can  never  be  regained;  and 
that  is — time.  Time  is  now  paid  for  at 
a  higher  rate  than  it  ever  was  before 
in  the  history  of  the  world. 

"New  Britain"  Automatics  are  success- 
fully saving  time  in  hundreds  of  differ- 
ent mechanical  industries.    The  Sextuple   Automatic   Bar   Machine   pro- 
duces almost  six  times  the  amount  of  work  obtainable  with  a  single  spin- 
dle automatic.    It  will  feed,  drill,  face,  chamfer  and  cut  off  in  six  spindle 
positions  simultaneously, 

"New  Britain"  production  figures  are  determinable  in 
advance.      Write  for  them  in  connection  with  your  work. 


THE  NEW  BRITAIN  MACHINE 
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for  the  Continental  Motors  Corporation 

The  Continental  Motors  Corporation,  Muskegon,  Mich. — through  whose 
courtesy  these  photographs  were  taken — is  strongly  in  favor  of  "New 
Britain"  Automatics,  and  has  three  of  them  in  Department  No.  15-A, 
where  the  accompanying  photo  was  taken. 

The  machine — shown  in  two  positions — is  turning  out  ten  thousand  studs 
per  day,  yet  uses  less  than  a  third  of  one  man's  time.  One  tool  only — as 
will  be  seen  by  sketch — is  employed  for  each  spindle  position,  which  tool 
forms,  chamfers  and  cuts  off. 

"New  Britain"  Sextuple  Machines  are  similar  in  general  construction  to 
the  N.  B.  Automatic  Screw  Machines,  except  for  the  lock  of  the  indexing 
feature.  They  are  profitably  employed  on  such  simple  work  as  rolls, 
sleeves,  pipe  couplings,  stud  and  nut  blanks,  etc.,  and  make  fine  finish  and 
bulk  production  a  profitable  combination. 

Fully  descriptive  catalogs  cover  all  "New  Britain"  Automatics. 
Let    us    send    details    of    those    best    suited    to    your    work. 


COMPANY,  New  Britain,  Conn. 
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BALL.  BEARINGS 

Their  Load  Capacity  is  Greater 


The  exceptional  load  capacity  of  Gurney  Bear- 
ings is  due  to  two  specific  causes.  By  virtue  of 
the  design  of  the  bearing  and  the  process  of  as- 
sembling it,  it  is  possible  to  put  into  it,  without 
the  use  of  filling  slots,  the  maximum  number  of 
the  maximum  size  of  balls.  The  advantage  of 
this  is  too  obvious  for  comment.  Secondly, 
there  is  realized  for  each  ball  of  given  size  dis- 
tinctly greater  capacity  than  has  heretofore 
been  effected,  by  virtue  of  the  character  of  the 
raceways  that  are  ground  in  the  Gurney  plant. 
By  the  advances  in  precision  which  have  been 
worked  out  by  us  and  by  the  closer  conformity 
of  race  curvature  to  ball  curvature  thus  made 
commercially  possible  we  have  made  possible 
and  have  realized  a  larger  area  of  contact  be- 
tween ball  and  raceway  and  have  thus  actually 
gained  a  decided  increase  in  ball  capacity.  Our 
bearings  are  listed  with  greater  load  capacity 
than  other  makes.  This  sometimes  arouses  a 
little  skepticism.  But  their  ratings  are  in 
reality  conservative.  They  are  accounted  for 
by  the  characteristics  explained  above. 


Gurney  Ball  Bearing  Co. 

Conrad  Patent  Licensee 

Jamestown  N.  Y. 
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77ms  Busy 

NEWTON 

Machine 

Mills  Accurate 

Keyseats  in 
One  Operation 


This  Newton  Keyseat  Milling  Machine  has  been  in  the  service  of  the 
Steinle  Turret  Machine  Company,  Madison,  Wis.,  for  over  four  years. 
The  Steinle  Company  mills  keyseats  on  these  machines,  the  full  width, 
depth  and  length  in  one  operation,  with  the  cutter  on  the  horizontal 
spindle.  The  end  mill  in  the  vertical  spindle  is  used  only  to  feather 
or  end  keyseats.  The  table  of  this  machine  is  equipped  with  stops  to 
locate  the  work  under  the  cutter  and  as  no  setting  is  required  beyond 
clamping  the  work  in  the  V-block  a  good  rate  of  production  is  attained. 
This  Newton  Keyseat  Milling  Machine  like  all  other  Newton  ma- 
chines is  "perfectly  satisfactory"  to  its  owners.  Send  for  Catalogue 
No.  44  which  describes  this  machine. 

We  also  manufacture  Slotting  Machines.  Boring  Machines,  Cold  Sair  Cut- 
ting-off  Machines,  Rotary  Planing  Machines.  Horizontal  and  Vertical  Milling  Ma- 
chines and  Portable  Boring.  Drilling  and  Milling  Machines.    Ask  us  about  them. 

NEWTON  MACHINE  TOOL  WORKS,  Inc. 


23rd  and  VINE  STREETS 


PHILADELPHIA,  U.  S.  A. 
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When  the  Question  Ultimately 

When  you  come  to  the  consideration  of  the  purchase  of  automatics  the 
following  facts  may  be  helpful : 

The  number  of  orders  we  receive  for  repair  parts  is  less,  machine  for 
machine,  than  those  received  for  any  other  make  of  automatic.  We  are 
ready  to  prove  that  there  is  no  make  of  full  turret  automatic  that  can  be 
changed  from  one  job  to  another  as  rapidly  as  the  Cleveland.  Cams  are 
not  removed  and  replaced;  are  simply  adjusted  to  their  drums.  We 
were  the  pioneers  in  the  manufacture  of  large  automatics.  Cleveland 
Automatics'  capacity  range  is  from  %2"  to  7%". 

As  an  example  of  Cleveland  efficiency,  we  have  photographed  the 
Many  more  reasons  will  be  sent  when  you  write 

THE  CLEVELAND  AUTOMATIC  MACH 

EASTERN    REPRESENTATIVE:    J.    B.    Anderson,   211    Gowan    Ave.,    Mt.   Airy, 
Washington    St.,    Chicago.      FOREIGN    REPRESENTATIVES:    Chas.    Churchill 

CLEVELAND 
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Becomes  "Which  Automatic? 


9'9 


manufacture     of   boring   mill   pulis  at  the  Milwaukee  plant  of  the 
Monarch  Machine  Co. 

Operations  are  (1)  form,  (2)  form,  (3)  drill,  (4)  thread,  (5)  ream, 
(6)  cut-off.  The  two  Cleveland  Automatics  in  the  Monarch  plant  are 
four  years  old,  and  have  shown  not  the  slighest  change  since  they  were 
bought.  Durability  is  one  of  the  important  features  of  the  Cleveland 
Automatic.  We  can  cite  hundreds  of  instances  of  Cleveland  Automat- 
ics from  12  to  20  years  old  doing  their  work  as  satisfactorily  as  ever. 
The  number  of  shapes  that  can  be  produced  on  Cleveland  Automatics 
is  infinite. 

Send  blueprints  of  your  work  for  production  estimates 


INE  COMPANY,  Cleveland,  Ohio,  U.  S.  A. 

Philadelphia.      WESTERN    REPRESENTATIVE:     Herbert    E.    Nunn,    565    West 
&  Co.,  Ltd.,  London,  Manchester,  Birmingham,   Newcastle-on-Tyne  and   Glasgow. 

AUTOMATICS 
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W&  S  Turret  Lathes  in 


In  the  automobile  plant,  Warner  &  Swasey  Turret  Lathes  are  known 
for  the  satisfaction  they  give.  They  have  withstood  the  heavy  strains 
placed  upon  them  during  the  war  and  now  are  not  among  the  idle 
machines.  There's  a  reason  for  this.  First  they  hold  their  accuracy 
and  efficiency,  and  second,  they  are  flexible  to  a  large  number  of  jobs. 
Each  of  the  pieces  shown  here  is  a  2-A  job  in  some  automobile  plant. 

Have  you  jobs  like  these  you'd  like  to  do  faster?  Send  us  your  blue 
prints.  Our  Engineering  Department  will  give  you  the  benefit  of 
their  wide  experience  in  reducing  cost  of  production  on  similar  parts. 
If  it's  a  new  problem  it  will  be  more  welcome. 


THE  WARNER  &  SWASEY 

FOREIGN  AGENTS:  Chas.  Churchill  &  Co..  Ltd..  London,  Birmingham,  Manchester,  Newcastle-on-Tyne  and  Glasgow.  Allied 
Mchy.  Co.,  Paris,  Turin,  Barcelona,  Zurich  and  Brussels.  Van  Rietschoten  &  Houwens,  Rotterdam.  Yamatake  &  Co!,  Tokyo. 
Benson  Bros.,  Sydney  and  Melbourne.  A.  Asher  Smith,  Sydney.  A.  R.  Williams  Machinery  Co..  Ltd.,  Toronto,  St.  John, 
Winnipeg  and  Vancouver.     Williams  &  Wilson,   Ltd.,   Montreal. 
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Automobile  Factories 


Finished  on  No.2-A's 

in  Different 
Automobile  Factories 


- — *i«K 


Gear  Blank 

(Steel  Forging) 

2I|3 


k*-2i 


1_ 


r.7l 


i2* 


3 


P 


t 
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Differential  Case  Side 

(Steel) 


Differential  Case  Side 


Gear  Case 

(Malleable  Iron) 


Note  the  close  limits 


Rear  Hub 

(Malleable  Iron) 


CO.,  Cleveland,  Ohio,  U.  S.  A. 


New  York  Office — Singer  Bldg. 
Detroit   Office— Ford  Bldg. 


Boston  Office— Oliver  Bldg.  Buffalo  Office— Iroquois   Bldg. 

Chicago  Office  and  Show  Rooms—  618-622  Washington  Blvd. 
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QUEEN  CITY  Plain  Cylindrical  Grinding  Machine 


12"  14"  and  16"  swings: 
36"  48",  60",  72'  and  96" 
between  centers. 


Single  pulley  drive,  (no  overhead)  12  independent 
changes  of  traverse  and  work  speeds.  SKF  Ball 
Bearing  Idlers;  other  journals  hardened  and 
ground,  with  perfect  lubricating  facilities.    Accu- 


rate— handy — durable — powerful ;  constant  ser- 
vice; combines  big  production  and  commercial 
accuracy.  Equipment  for  grinding  crankshafts 
and  machine  with  gap  furnished  on  order. 


Powerful  wheel  drive 
by  means  of  long 
double  belt,  without 
excessive  pull  on  the 
spindle  bearings. 


THE  QUEEN  CITY  MACHINE  TOOL  CO. 


1401-7  Sycamore  Street 


CINCINNATI,  OHIO 


Manufacturers  of  16-,  20-,  24-  and  28-inch  Back  Geared  Crank  Shapers  with  many  "EXCLUSIVE  FEATURES"  that  eliminate 
trouble  and  increase  production.  We  sell  direct  to  user  in  Cincinnati  district.  Agents  in  alt  principal  cities  of  the 
world.     Send  us  your  inquiries  and  you  will  get  a  square  deal. 
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Another  Example  of  Rockf  ord  Efficiency 

Finishing  side  brackets  for  the  Sundstrand  Adding  Machine,  as  shown  by  the 
drawing,  involves  finishing  ten  surfaces  with  six  milling  cutters.  Though  only 
one  piece  is  finished  at  each  pass,  operating  speed  is  such  that  very  satisfactory 
production  is  maintained  and  accuracy  is  even  closer  than  was  anticipated.  In  fact, 
the  performances  of  Rockford  Milling 
Machines  in  the  Sundstrand  Adding 
Machine  Co.'s  plant  are  such  that  it  is 
doubtful  whether  these  people  would 
even  consider  installing  any  other  mill- 
ing machines. 


Rockford  Millers  are  made  in  two  sizes 
— No.  2  for  heavy  duty,  No.  21/*  for  ex- 
tra heavy  duty.  Both  machines  have 
set  new  records  in  all  classes  of  me- 
chanical production. 

Details  and  data  yours  for 
the  asking. 


Six  Cutters  Finishing 

Ten  Surfaces 

Simultaneously 


0M:'  ±0.00025" 
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Contour    of    Top    of    Left    Side     Bracket 


ROCKFORD   MILLING   MACHINE   CO. 


ROCKFORD 


ILLINOIS,  U.  S.  A. 


FOREIGN     REPRESENTATIVES:    Oreat    Rritnin.     A.     A.    Jones    *    Ship-ran     Ltd.,    Leicester     rngland.     France    and    Relcinm.   Louis   Row.    Paris. 

Prance,     [talj   and   Colonies,   Monti   &  Oscuro,   MUano,   Italy,     Scandinavia,    Rylander  A     Vsplnnd,   Stock*  Ira,  fi  -  Portugal. 

jana     HiTiiianos.     Raivi-lona.     Spain.       Australia,     Solson     Kngineering    Co.,     Melbourne,    Australia.      Russia,    M     M  Pld,   Ru-sia. 
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u  For  an  unusual  cut,  broaching  is  surest " 

ELIMINATING  the  human  clement  has  proved  the 
most  successful  way  of  assuring  intercnangeability 
of  parts.  No  manual  skill  can  compete  in  unvary- 
ing repetition  with  the  Stroke  of  a  broach  gauged  to  the 
ten-thousandth  of  an  inch. 

When  the  pattern  calls  for  an  unusual  spline  cut,  or  an 
internal  eccentric  curve  mathematically  correct  to  permit 
the  proper  functioning  of  the  part,  broaching  makes  it  pos- 
sible to  know — before  a  chip  falls — that  the  finished  cut 
will  be  right.  Moreover,  the  hundredth  part  will  be  ex- 
actly like  the  first,  to  the  veriest  micrometer  hair  line. 

All  the  conscientious  care  and  skill  which  the  pride  of 
an  expert  and  years  of  experience  can  muster,  is  spent  on 
the  broach.  Then  the  correct  cut  follows  as  a  natural  result 
— even  though  the  broaching  be  done  by  a  workman  whose 
ability  ends  with  the  mere  operation  of  the  machine. 

Broaches  which  can  attain  such  ac- 
curacy are  the  tools  produced,  with 
just  pride,  by  the 

J.N.LAPOINTECO./; 

JTNEWLONDON 


LAPOINTE 

&r 

S>  NEW  LONDON, CONN. 


takers  of  Broaching  Machines  and  Broaches. 
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THE  DILL  SLOTTER 


An  Essential  in 

the  Motive  Power 

Department 

Again  we  meet  the  Dill  Slotter  per- 
forming some  essential  service  in  a 
railroad  shop — this  time  in  New  York 
State.  When  photographed  it  was 
slotting  the  tongue  fit  in  the  end  of 
an  intermediate  side  rod  for  a  loco- 
motive. These  rods  are  vanadium 
steel,  slotted  in  each  end  as  shown  in 
the  accompanying  sketch.  Seven 
years'  strenuous  service  leaves  this 
20-24  inch  Dill  Slotter  to  all  intents 
and  purposes  as  efficient  as  on  the 
day  of  its  installation. 


How  about  a  Dill 

Slotter  for  your 

work  ? 


Dill  Slotters  are 
used  throughout 
this  and  other  lands. 
You  will  find  them 
everywhere  and  the 
average  cost  of  re- 
pair parts  on  all  the 
machines  we  had 
out  for  five  years 
did  not  exceed  nine- 
ty cents  per  year. 
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T.  C.  DILL  MACHINE  COMPANY 


SfteDILL  SLOTTER  PEOPLE 


PHILADELPHIA 


PENNSYLVANIA,  U.  S.  A. 


FOREIGN    AGENTS:    Coventry,    London,    Birmingham,    Leeds.    Manchester,   Newcastle-on-Tyne  and  Glasgow;  Alfred  Herbert.  Ltd.    I 
Anoavme,    Alfred    Herbert,    IT    Boul  vard   de   Magenta.    Paris.     Italj     Societa    Anonima    Italiana,    Alfred    llorN-rt.    12    \  Milan.     Japan: 

Alfred  Herbert,  Ltd.,  Xokohama.     Holland     i;    8.  Stokris  &  Zonen,  Ltd.     Belgium:    Alfred    Herbert      China   and    Australia     Allied    Machiaen   Co. 
•f    America. 
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Two  Farwell  Gear  Hobbers 

Constitute  a  Department! 


All  the  gears  for  gas  engin 
produced  by  Nelson  Brothers 
Co.,  Saginaw,  Mich,  are  cut 
on  two  Farwell  Gear  Hob- 
bers.  Varying  widely  in  size 
and  pitch,  these  gears  pass 
the   closest    inspection,  yet 


ting  takes  but  a  fractu 
the  operator's  time. 
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1901  Market  Street 


THE  ADAMS  COMPANY,  d^w^-** 


August,  1919 


MACHINERY 


67 


SELF-OPENING 


DIE  HEADS 


— Because  of  their  accuracy,  dependability  and  dur- 
ability have  acquired  a  distinction  that's  unique : — 


r 


L 


MODERN  Self -Opening  Die  Heads  are 
Standard  Equipment  on  About  Nine- 
Tenths  of  the  Highest  Grade  Turret 
Machines  Made  in  America. 


The  qualities  which  brought  about  this  prefer- 
ence may  well  serve  you  in  your  threading  prob- 
lems. Merit  alone  caused  their  selection  by 
makers  who  have  at  stake  the  reputation  of  their 
own  products. 

FIND  OUT  NOW 


— what  they'll  do  for  you.  Modern 
Self-Opening  Die  Heads  save  money, 
save  time,  and  save  spoilage  as  soon 
as  and  wherever  installed.  Used  on 
turret  of  any  hand  or  automatic  screw 
machine  for  any  threading  operation, 
and  when  equipped  with  closing  device 
on  drill  press  and  other  spindle  ma- 
chines. They  are  adjustable.  "Back- 
off" is  practically  instantaneous. 
Chasers  never  touch  threads  after  cut- 
ting. Easily  cleaned.  Do  not  clog  as 
easily  as  others. 


Send  for  bulletin  of  technical  details.  Send  us  your 
specifications  and  blue  prints  of  threading  operations. 
You    need    a    tool    of    "Modern's"    exceptional    qualities. 


MODERN  TOOL  CO. 


Main  Office 
and  Works 


SECOND  AND 


EPIC       DA        SECOND  AN 
^it)    r/A.       STATE  STS 


BRANCH    OFFICES:   Now   York.   N.    T..    2   B«  Chicago, 


.  .W  N.  Clinton  St.;  Detroit,  Mich.,  40  Larned  St.;  Cincinnati, 
2  Greenwood  Office  Excta. ;  Cleveland,  O..  Guardian  Budding 
Wesley   Parker.    Export   Agent,   2   Hector   St.,    New   York. 


OTHER  "MODERN"  TOOLS 

"Modern"  Plain  Grinders.  10  sizes.  "Modern"  Universal 
Grinders.  "Modern"  I  nternal  Grinders.  "Modern"  "Magic" 
Chucks.  "Modern"  Tapping  Attachments.  "Modern" 
Collapsible   Taps. 

Send  for  Catalogs 
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Complete 
Line 


8-inch  to  50-inch 
Swing 


(With  or  without 

Tapping 

Attachment) 


Upright 
Drills 

Horizontal 
Drills 

Gang 
Drills 


BARNES 
DRILLS 


Accuracy 

Convenience  of  Operation 

Strength 


MADE    BY 


W.  F.  &  John  Barnes 

r^*-^*-*^**^   231  Ruby  Street 

v^oinpiiny  Rockford,  m.,  u.  s.  a. 
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SERVICE-SATISFACTION 

The  Natural  Results  of  Choosing  Right  Equipment 


The  Valley  City  Machine  Company,  Grand 
Rapids,  Mich.,  knows  machine  tools.  These 
people  manufacture  milling  machines  them- 
selves. Before  they  purchase  a  tool,  there- 
fore, they  look  it  over  very  carefully. 

Two  years  ago  they  wanted  a  horizontal 
boring  and  milling  machine.  After  a  thor- 
ough investigation,  they  came  to  the  con- 
clusion that  the  Universal  (Horizontal) 
Boring  Machine  would  best  answer  their  re- 
quirements. 


When  the  accompanying  photograph  was 
taken,  an  order  of  special  machines  for  the 
manufacture  of  drugs  was  going  through 
the  plant.  And  the  Universal  (Horizontal) 
Boring  Machine  got  no  small  share  of  the 
work.  The  operation  shown  is  the  milling 
of  the  lower  casting  for  one  of  those  ma- 
chines. 

The  manager  of  this  concern  says  of  the 
Universal  (Horizontal)  Boring  Machine: 
"Two  years  of  real  service — no  complaints 
of  any  kind." 


It  will  pay  you  to  investigate  the  possibilities 
for  this  machine  in  your   plant.      Write  us. 

UNIVERSAL  BORING  MACHINE  COMPANY 

HUDSON,  MASSACHUSETTS,  U.  S.  A. 
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J^ICHIGAN  TTOOLS 


Planning  the  Tools — Plotting  the  Work 

We  have  said  that  our  engineering  service  is  at  your  command.  This  is  so 
literally  true  that  no  fuller  specifications  for  cutters,  hobs,  fixtures  or  gages 
are  necessary  than  the  bare  statement  of  the  "results"  you  wish  these  tools  to 
achieve.  We  design  tools,  choose  the  steel  and  see  that  the  treatment  through- 
out is  correct.  Our  engineers  and  our  shop,  work  hand  in  hand ;  imbued  with 
the  Michigan  idea  of  "super  accuracy"  they  form  an  ideal  organization 
from  which  to  order  the  tools  that  must  be  right. 

Send  us  your  specifications  for  estimates 

MICHIGAN  TOOL  COMPANY,  Detroit,  Mich. 
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OHIO  SHAPERS 

Meet  the  Most  Exacting  Requirements 

There  is  no  work  which  demands  more  from  a  shaper  than  tool  and  die  work. 
This  was  well  recognized  by  the  Steel  Art  Tool  Co.,  Elgin,  111.,  when  they  bought 
the  "Ohio"  seen  in  the  photograph. 

A  17"  cut  in  a  folding  die  for  sheet  metal  is  nearing  completion,  and  the  operator 
is  finishing  up  the  work  by  hand  operating  the  tool  head.  Since  the  parts  pro- 
duced by  this  die  must  not  vary  more  than  0.0005"  from  size,  very  close  work  is 
necessary. 

The  Steel  Art  people  like  Ohio  Shapers.     They  use  them  on  their  tool  and  die 

work  because  they  give  the  results  they  must  have.  "Good, 
rigid,  adaptable  machines"  they  call  them,  and  that  about 
covers  all  anyone  requires  in  a  shaper. 

OHIO  MACHINE  TOOL  CO. 

Planers  and  Shapers  Since  1887 
KENTON  OHIO,  U.  S.  A. 


If  you  make  tools  you  need  an 
Ohio  Shaper.      Ask  for  details 
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GODDARD  TOOL  COMPANY 

Chicago  Detroit 

STANDARD  STOCKS  CARRIED  BY 

Dale-Brewster  Machinery  Co.,  Inc.,  New  York  and  Chicago 
Branch  Office,  Philadelphia  Bourse,  Philadelphia,  Pa. 
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This  Set  of  Slocomb 
Micrometers  is  in 
Great  Demand 


Photographed  by 
courtesy  of  the 
Central  Machine 
&  Tool  Company 
of  Toledo,  Ohio 
—  specialists  on 
fine  tool  and  die 
work. 
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Slocomb  Micrometer 

"the  longest  lived  Micrometer  that  can  be  bought" 


Nearly  every  man  in  this  shop  owns 
Slocomb  Micrometers.  Nevertheless,  this 
set  is  in  constant  demand  for  measuring 
the  larger  diameters,  as  practically  every 
dimension  here  is  held  to  extremely  close 
limits. 

Slocomb  Micrometers  are  practical  equip- 
ment for  any  shop — accurate,  durable  and 
sufficiently  rugged  to  stand  hard  service. 
Their  distinctive  advantages  are  fully  de- 
tailed in  Catalog  16,  which  describes  also 
our  new  "Quantity  Production  Microm- 
eter."   Write  for  your  copy  today. 

J.  T.  Slocomb  Company 


PROVIDENCE 


R.  I.,  U.  S.  A. 


FOREIGN  AGENTS:  England:  Chas.  Churchill  &  Co..  Ltd..  London.  Birming- 
ham,  Manchester,  Nevcastle-on-Tyne  and  Glasgow.  Japan:  Alfred  Herbert.  LtxT, 
Yokohama.  Italy:  Chas.  Civita,  Milan.  Australia:  Edwin  Wood,  Pty..  Ltd., 
Melbourne   and   Sydney. 
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HAM  I LTON 

ANERS 


The  Question  of  Cost 

The  picture  illustrates  an  interesting  set-up  of  the 
Hamilton  Planer  in  a  large  Ohio  manufacturing  plant. 
Two  8-foot  and  four  6-foot  lathe  beds  are  mounted  on 
the  Hamilton ;  bottoms,  sides  and  vees  to  be  rough  and 
finish  planed. 

The  entire  series  of  operations  is  performed  in  30 
hours.  Planing  the  side,  by  the  way,  includes  the  plan- 
ing of  the  channel  at  the  headstock  end. 

In  considering  the  question  of  cost,  this  company  was 
attracted  to  the  Hamilton  Planer  by  its  many  eco- 
nomical features. 

Driving  gears  have  been  quadrupled  and  the  driving 
mechanism  made  exceptionally  heavy.  Bearing  sur- 
faces are  scraped  to  precision.  Speed,  accuracy  and 
rigidity  are  fully  assured. 


THE  HAMILTON  MACHINE  TOOL  CO. 

HAMILTON  OHIO,  U.  S.  A. 

York.     Syracuse  Supply  Co.,  Rochester,  N.  Y.,  Syracuse, 
)o.,      (Planers),      Pittsburgh,     Pa.       Cooperative     Ma- 
Machinery       &       Supply       Co.,       Detroit,       Mich. 
c   Sons  Mchy.   Co.,   St.   Louis,    Mo.     F.   E.   Satterlee   Co.. 
San    Francisco,    Cal.,    I.os    Angeles,    Cal.      M.    J. 
Atlanta,    Ga.      Oliver    H.    Van    Horn,    Inc.,    New 


There's  a  HAMILTON 
Agent  in  or  near  your 
town.  Let  him  help 
you  figure  your  costs 
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ROULSTED 

IS  A 

Versatile    Lathe 

This  Concern  Knows  It 

Tools,  dies,  gages,  jigs, fixtures, spe- 
cial machinery  and  parts,  ship  and 
engine,  work  and  a  line  of  lathe 
chucks  are  all  turned  in  the  Roul- 
sted  Lathe  where  these  photographs 
were  taken. 

A  varied  line  demands  a  versatile 
machine.  This  concern  chose  the 
Roulsted.  Many  a  job  in  this  plant 
requires  genuine  pulling  power. 

If  you  would  see  the  Roulsted  "dig- 
in"  on  this  kind  of  work  you'd  have 
no  further  doubts  as  to  the  lathe  f oi 
your  work. 


ROULSTED  ™ 


TH1 


:NTY 


PRONOUNCED  "ROLL-STED" 


The  Roulsted  Twenty  is 
accurate,  fast  and  easy 
to  operate.  It  swings  21" 
over  bed,  14"  over  car- 
riage, 8"  over  steadyrest. 
It  has  a  2Vi<i"  hole 
through  the  spindle  and 
carries  a  4"  belt.  Spindle 
speeds  range  from  7  to 
285  R.P.M. 

We'll  gladly  send  production 
records  and  other  fads.    Write. 

Hill,  Clarke  & 
Company,  Inc. 

The    Machinery    Merchants 

156  Oliver  St.,  Boston,  Mass. 
136  Cedar  St.,  New  York  City 
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Transmits  more 
power  longer 

DUXBAK  permits  deeper 
cuts  on  Milling  Machines, 
Shapers,  Planers,  Boring  Mills, 
etc. 

Less  cuts  per  piece  mean 
more  pieces  per  hour  and  day. 

More  years  of  belt  life  mean 
less  cost  per  year  for  trans- 
mitting power. 

In  this  fine  shop,  every  belt 
is  a  DUXBAK — they  investi- 
gated its  possibilities  and  were 
convinced. 

Will  you? 


p"* 
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Belting  Tests 


Tests  conducted  over  long  periods  of 
time  at  the  Mellon  Institute  of  Industrial 
Research  of  the  University  of  Pittsburgh, 
with  belts  which  are  listed  below,  show 
the  following  definitely  established  and 
proven  results:  — 

(Belts  used: — First  Grade  Single 
Leather,  Single  Solid  Woven 
Cotton,  4-ply  Rubber,  4-ply  Can- 
vas, and  4-ply  Balata,  all  4-inches 
wide,  run  over  pulleys  of  24-inch- 
es  diameter  at  500  R.P.M.,  or 
3140  Feet  per  Minute,  at  the 
manufacturers  own  specified  ten- 
sion). 

SLIP — Leather  showed  a  perfect  curve 
of  slippage,  but  at  a  40-horsepower  load 
it  was  only  approximately  3  per  cent.  On 
the  other  hand,  Solid  Woven  Cotton  Belt- 
ing could  not  be  made  to  transmit  more 
than  22  horsepower  at  which  point  the 
slip  curve  flattened  out,  and  this  was  the 


best  record  shown  by  any  of  the  substi- 
tute materials. 

EFFECTIVE  PULL— The  maximum  ef- 
fective pull  of  belts  per  square  inch  of 
cross-section,  belt  speed  3140  feet  per 
minute  was  proven  to  be  as  represented 
by  the  following  numerals:  1st  Grade 
Single  Leather,  100;  Single  Solid  Woven 
Cotton,  77;  Four-Ply  Balata,  47;  Four- 
Ply  Rubber,  25;  and  Four-Ply  Canvas,  20. 

The  effective  pull  of  the  various  materi- 
als may  be  further  accentuated  by  the 
fact  that  the  leather  belt,  in  these  tests, 
required  a  speed  of  but  490  F.P.M.  to  give 
1  H.P.  per  inch  of  width  as  against  760 
F.P.M.  for  the  best  performance  of  any 
of  the  substitutes. 

Perhaps  you  would  like  to  read  our  latest 
booklet,  "The  STORY  of  SCHIEREN  BELT- 
INGS"— sent  free  for  the  asking,  and  well 
worth  the  while  of  any  man  interested  in 
transmitting  power.  Address  the  office  near- 
est  you. 


Main  Office  and  Factory -73  FeiTy  St.,  NEW  YORK,  U.S.A. 

OAK  LEATHER  TANNERIES,  BRISTOL,  TENN. 


Branch  Houses 


Atlanta,    Ga.. 

190  Marietta  St. 
Boston, 

232   Summer   St. 
Chicago, 

128  West  Rinzie  St. 
Denver, 

1752  Arapahoe   St. 
Detroit, 

72  Congress  St.,   W. 
Cleveland. 

777  Rockwell   Ave. 
Kansas    Oity, 

1324  West  12th  St. 
Philadelphia, 

226  N.  Third  St. 


Pittsburgh, 

337  2nd   Ave. 
Memphis,    Term., 

477   So:    Main    St. 
Milwaukee,    Wis., 

212    Sycamore    St. 
St.  Louis,  10th  and 

No.  Market  Sts. 
Salt  Lake   City, 

Dooly    Bldg. 
Seattle, 

305  First  Ave..  So. 

The    Texas    Chas.    A. 

Schieren    Co.,    Inc., 

Murray    &    Williams 

Sts.,    Dallas.    Tex. 


Tanners 
Belt  Manufacturers 


Reg.  U.S.  Pat.  Off. 
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WHAT  TYPE  OF  HANGER 


PIONEER  STEEL  FRAME 


UNIVERSAL  GIANT  (U.  G.)   FRAME 


J-FRAME 


BALL  &  SOCKET  (B.  &  S.)  FRAME 


HYATT  BEARINGS 


August,  1919 


MACHINERY 


79 


FRAME  DO  YOU  USE? 


THE   HYATT  ROLLER    BEARING   BOX 


HYATT  4  POINT  SET  SCREW  FRAME 


Hyatt  Roller  Bearing  line  shaft  boxes  can  be  supplied  to  the  following  types  of 
frames : 

1.  4  Point  Set  Screw  Frame 

2.  Pioneer  Steel   Frame 

3.  Universal   Giant  (U.  G.)  Frame 

4.  Ball   and  Socket  (B.  &  S.)  Frame 

5.  J-Type  Frame 

No  elaborate  and  expensive  change-overs  are  necessary  therefore,  in  order  to  ob- 
tain the  many  advantages  of  Hyatt  Roller  Bearing  Hangers. 

Any  millwright  can  apply  Hyatt  Roller  Bearing  boxes  to  these  types  of  frames. 
He  simply  takes  out  the  old  babbitted  bearings  and  puts  in  the  Hyatt  Roller  Bear- 
ing box  which  is  split  in  two  sections  throughout — the  pulleys,  collars  and  coup- 
lings on  the  shaft  do  not  have  to  be  disturbed. 

This  points  to  a  simple  and  inexpensive  way  of  obtaining  Standardized  Transmis- 
sion Equipment.  Standardization  gives  maximum  production  at  minimum  cost. 

Our  transmission  data  will  be  of  value  and  interest  to  you.    Send  for  it  today. 


MOTOR  BEARINGS  DIVISION 
DETROIT.  MICHIGAN 


HYATT  ROLLER  BEARING  COMPANY 
INDUSTRIAL  BEARINGS  DIVISION 
METROPOLITAN  TOWER,   NEW  YORK 


TRACTOR  BEARINGS  DIVISION 
CHICAGO.  ILLINOIS 


Manufacturers  of  Bearings  for  Mine  Cars,  Ore  Cars,  Steel  Mill  Cars,  Roller  Tables,  Trolleys,  Cranes,  Hoists,  Machine  Tools, 
Line  Shafts,  Countershafts,  Concrete  Machinery,  Textile  Machinery,  Conveyors,  Lift  Trucks,  Industrial  Trucks,  Railway  Service 
Cars,  Storage  Battery  Locomotives,  etc. 


FOR  LINE  SHAFTS 
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c  economical  operation  o 
Machine  Tools  exactly  the  risrh 
combination  of  positive   oili 
durability,  and  power 
found  ifr  Hyatt  Rolle    ~ 


ar 


82 


MACHINERY 


August,  1919 


Foster  3-B  Universal  Turret  Lathe 


The  problem  "i   Increased  production  la  the  motive  force   back    of   all    development   la    machine   tools.     Human 
labor  la  becoming   Increasingly   more  expensive,  yet    more  and  more  work  baa  to  be  produced.    Machine  tools,  there- 
muBl   be  made  Increasingly  more  efflclenl   and   thus  capable  of  producing  a  larger  quantity  of  work  at  a  lower 
per  piece. 

The  ::  it  Universal  Turret  Lathe  which  was  announced  In  the  July  issue  (>i   Mumim.ky  has  been  designed  with 
problems  In  mind.     Hack  of  it  are  years  of  study  and  designing  experience,  a  modern  and   well  equipped  factory, 
a    highly    skilled    manufacturing    Organization    and    the    Foster    guarantee    and    service 


Head 


An  abundance  of 
power  is  delivered 
to  the  work  by  the 
All  Geared  Head 
The  is"  diameter 
pulley  and  5"  wide 
beltare  capable  of  de- 
livering in  excess  of 
ten  H.  P.  at  the  spin- 
dle nose.  The  large 
diameter  friction  for 
starting,  stopping 
and  reversing  is 
capable  of  transmit- 
ting even  more  pow- 
er than  can  be  de- 
livered to  same  from 
the  belt.  The  large 
friction  surface  in- 
sures against  undue 
wear  which  is  syn- 
onymous with  a  long 
life. 

The    twelve    speed 
changes  forward  and  reverse  ranging  in  geometrical  progression    from    8    to    217    R.P.M.    are   obtainable   by   sliding 
gears.     These  gears  are  made  of  high  grade  steel  forgings  and  are  carefully  carbonized  and  heat  treated.     The  spin- 
dle is  of  hammered  forging  of  high  carbon  steel.    The  gears  are  running  in  a  bath  of  oil. 

The  system  of  control  approaches  the  ideal  very  closely.    The  levers  for  obtaining  the  various  speed  changes  and 
for  operating  the  stop,  start  and  reverse  friction  are  all  located  on  top  of  the  head  within  easy  reach  of  the  operator. 

The  value  of  the  time  saving  feature  involved  in  this  ideal 
system  of  control  can  hardly  be  overestimated. 

The  elimination  of  overhang  in  machine  tools  is  im- 
portant. The  various  chucks  used  for  bar  work  forgings 
and  castings  are  rigidly  mounted  on  the  spindle  nose  in  a 
manner  to  obtain  the  minimum  of  overhang  and  thus  se- 
cure  the   maximum   of  rigidity. 

The  bearings  throughout  the  head  are  of  a  special  com- 
position bearing  bronze  specially  well  adapted  for  this 
class  of  machine  tools. 


3-B  UNIVERSAL  TURRET  LATHE  WITH  SCROLL  CHUCK 


Bed 


INTERIOR  VIEW   OF  HEAD 


The  bed  is  designed  throughout  with  the  problem  in 
mind  of  making  it  as  rigid  a  support  as  possible  for  the 
work  and  tool  carrying  units.  The  head  is,  therefore,  cast 
integral  with  the  bed.  The  wide  span  of  the  ways  insures 
a  rigid  support  for  the  carriage  and  saddle  under  all  cut- 
ting conditions.  The  heavy  ribbed  box  construction  has 
resulted  in  exceptional  rigidity  throughout  without*  the 
use  of  an  unduly  large  amount  of  cast  iron. 

Square  Turret,  Cross  Slide  and  Carriage 

The  convenience  of  the  control  is  a  pre-eminent  fea- 
ture in  the  design  of  this  unit.  Of  the  twelve  feed  changes 
in  either  direction,  six  changes  and  reverse  are  obtainable 
in  the  apron  itself.  The  feeds  range,  for  the  longitudinal 
movement,  from  .0055  to  .150  and  for  the  cross  slide  .0028 
to  .080.  The  longitudinal  feeds  are  engaged  and  disen- 
gaged by  the  drop-out  lever.  Six  independently  adjustable 
stops,  mounted  on  the  carriage,  provide  automatic  means 
for  this  engagement  of  the  longitudinal  feed  at  any  pre- 
determined point  in  accordance  with  the  requirements  of 
the  work. 

The  cross  feed  screw  has  mounted  on  same  a  large 
graduated  dial  on  which  adjustable  observation  stops  are 
provided.  The  power  feed  for  the  cross  motion  is  controlled 
by  a  hand  operated  friction  clutch. 
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HEXAGON  TURRET  AND  SADDLE 


The  square  turret  is  controlled  by  a  lever  mounted 
on  top  of  same.  It  is  firmly  located  in  any  one  oi 
four  positions  by  a  vertical  lock  bolt  working  into  a 
taper  bushing  underneath  the  corner  of  the  square  tur 
ret.  The  table  on  the  rear  of  the  cross  slide  proviil 
a  place  for  mounting  special  or  standard  tools  such  as 
wide  forming  tool  holders,  multiple  necking  tool  hold 
ers,  etc. 

The  driving  pinion  and  feed  changing  gears  in  the 
apron  are  made  of  alloy  steel  and  carefully  heat  treat- 
ed.    The  gears  run  in  a  bath  of  oil. 

The  Hexagon  Turret  and    Saddle 

The  hollow  hexagon  form  of  turret  possesses  ad- 
vantages not  found  in  either  the  solid  hexagon  or  the 
Hat  type  of  turret,  due  to  the  fact  that  the  heads  of 
the  screws  securing  the  tools  to  the  turret  are  on  the 
inside  of  the  turret  wall,  which  means  a  shorter  over- 
hang and  a  corresponding  increase  in  the  rigidity  of 
the  tools  of  same. 

The  turret  faces  are  surfaced  after  the  machine  is 
assembled  by  means  of  a  single  pointed  cutter  held 
in  a  swing  tool  on  the  spindle.  This  method  assures 
that  the  turret  faces  are  absolutely  square  with  the 
center  line  of  the  spindle.  The  turret  holes  are  also 
bored  in  place  to  bring  about  a  perfect  alignment  of 
same  with  the  spindle. 

The  vertical  lock  bolt  which  serves  for  registering  and  locking  the  turret  is  located  directly  underneath  the 
working  tool.  It  is  withdrawn  by  means  of  a  hand  lever  conveniently  placed  on  the  front  side  of  the  saddle.  Part 
of  the  movement  of  this  same  lever  is  utilized  for  binding   the  turret  securely  to  the  saddle. 

Of  the  twelve  feed  changes  ranging  from  .0055  to  .150  six  are  obtainable  in  the  apron.  The  drop  out  lever 
engages  and  disengages  the  power  feed.  The  forward  feed  movement  may  be  arrested  at  any  predetermined  point  by 
adjustable  dogs  mounted  on  the  top  spool  located  between  the  ways  of  the  bed.  The  stop  dog  screw  is  brought  into 
contact  with  the  stop  on  the  saddle  as  it  moves  forward.     A  slight  longitudinal  movement  of  this  stop  is  transmitted 

to  a  plunger  in  the 
drop  out  lever  caus- 
ing the  disengage- 
ment of  power  feed. 
The  stop  roll  which 
is  long  enough  to 
accommodate  the 
total  efficient  travel 
of  the  saddle  is 
geared  to  the  tur- 
ret and  registers 
automatically  with 
same. 

The  powerful 
rapid  traverse  mech- 
anism mounted  on 
the  rear  side  of  the 
saddle  is  controlled 
by  a  conveniently 
located  lever  with- 
in easy  reach  of  the 
operator.  The  rod 
mounted  immedi- 
ately above  the  rapid  traverse  screw  provides  means  for  arresting  the  forward  movement  of  the  saddle  at  any  pre- 
determined point.  The  forward  movement  of  the  saddle  is  stopped  immediately  as  the  operator  releases  the  pressure 
on  the  control  lever.  This  prevents  accidently  running  the  tools  into  the  work.  The  turret  lathe,  however,  is  effi- 
cient only  when  efficiently  tooled.  The  standard  equipment  of  tools  and  attachments  that  can  be  furnished  with  this 
machine  is  of  the  same  high  quality  as  the  machine  itself. 

To  obtain  the  lowest  possible  cost  of  production  on  parts  manufactured  in  large  quantities  special  tools  are 
frequently  required. 

We  have  a  staff  of  turret  lathe  experts  and  highly  skilled  tool  designers  thoroughly  capable  of  solving  th<" 
production  problems  put  before  them. 


Mail  us  your  blue  prints  and  let  our  engineers 
study  your  production  problems  and  show  you 
what  this  new  machine  is  capable  of  doing  on 
your  particular  work- 


NO.  3-B  UNIVERSAL  TURRET  LATHE  WITH  AUTOMATIC  CHUCK  AND  BAR  FEED 


INTERIOR  VIEW  OF  CARRIAGE  APRON 


Foster  Machine  Co. 

ELKHART,  INDIANA,     U.  S.  A. 
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What  a  Chuck  Will  Do  Per  Dollar 
Is  the  Question — 

Not  What  it  Costs  per  Unit 

There  are  already  approximately  two  thousand 
individual  answers  to  this  question  silently  at 
work  in  the  big  shops  of  this  country.  They 
all  speak  your  language  and  will  be  glad  to  tell 
you  the  whole  story.  There  are  several  in  your 
community.  Send  for  catalogue.  We  will  be 
glad,  if  requested,  to  let  you  converse  with  one 
of  these  silent 


BARKER 

STEEL 
BODY 
CHUCKS 


Ready  to  operate 
the  hour  received. 


Made  in  all  sizes 
from  6  to  18  inches 
in  diameter  in 
two-  or  three-jaw 
type. 


Our  engineers  are 
at  your  service. 
Let  us  know  your 
difficulties, we  can 
help  you. 


Barker  Chuck  Boosters  in  your  home  town. 


FOSTER   MACHINE   COMPANY 


Chuck  Department 


ELKHART,  IND. 
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Quick  Accurate  Holes 

to  Make  Monday  Morning  Pleasant 
for  the  American  Housewife 

Nowadays  Mrs.  America  touches  a  button 
and  Presto — the  automatic  electric  washer 
cleans  her  clothes  and  her  linens. 

But  how  could  the  maker  have  put  the 
washer  together  without  the  aid  of  accurate 
holes  ? 

Here  is  another  illustration  of  the  tremendous 
importance  of  the  quick  precise  twist  drill — 
of  the  fact  that  Detroit  Twist  Drills  serve  you 
by  serving  well  the  manufacturers  who  sup- 
ply you  with  utilities  of  your  everyday  life. 

In  the  household  specialty  field  the  leading 
manufacturers  standardize  on  Detroit  Twist 
Drills  for  the  same  reason  that  they  are  speci- 
fied in  other  metal  working  lines — because 
they  produce  truer,  quicker  holes,  with 
less  regrinding,  and  less  cost  for  power. 

In  buying  your  own  drills  remember  to 
specify  DTD. 

DETROIT  TWIST  DRILL  COMPANY,  DETROIT,  U.S.A. 
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Team  Work  With  Colburn  No.  2 
Manufacturing  Drills 

These  two  Colburn  Drills  are  tied  together  by  a  supplementary  one-piece 
table  with  tracks  extending  its  entire  length.  The  work  is  drop  forged  con- 
necting rods,  chucked  in  a  special  jig  which  slides  along  the  tracks.  At 
the  first  spindle,  a  hole  1  xV\yi"  is  drilled  through  iy2"  of  solid  metal;  the 
second  machine  bores  a  hole  21/g"  in  diameter  through  the  2"  boss — re- 
moving an  average  of  %e"  on  a  side.  Production  is  uniform  throughout 
a  10  hour  day — 25  rods,  50  holes,  per  hour. 

Three  of  these  machines  have  been  used  for  four  years 
in  the  Fruchey  Machine  Co's.  shops,  at  Detroit,  Mich., 
and   they    are   better  satisfied  with    them    every   day. 


COLBURN  MACHINE  TOOL 

Builders  of  Heavy  Duty  Drill  Presses 
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A  60-Inch  Colburn  Vertical  Boring 

and  Turning  Mill 

Heavy  cuts  on  surfaces  far  above  the  table  are  characteristic  of  valve 
work — this  Colburn  Mill's  principal  assignment  in  the  Pittsburgh  (Pa.) 
Valve  Foundry  &  Construction  Co's.  shop.  In  this  case  the  fixture  raises 
the  surface  even  higher  than  usual. 

There  are  three  steps  to  the  operation — a  very  heavy  roughing  cut;  a  fin- 
ishing cut  across  the  face;  and  a  small  counterbore  turned  in  the  center. 
Time  to  complete — 34  minutes. 

Let  us  send  the  catalog  of  Colburn  machines — you'll 
find  in  it  figures  for  some  interesting  comparisons. 


COMPANY,  Franklin,  Pa.,  U.  S.  A, 

and  Vertical  Boring  and  Turning  Mills 
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STEINLE 


Five  reasons  why  the  Steinle  24"  Full  Swing  Side  Carriage  Turret 
Lathe  is  ahead  of  all  others  in  the  economical  and  accurate  produc- 
tion of  many  classes  of  work : 

The  Constant  Power   Single   Pulley  Drive. 

The   Massive  High  Powered  Quick  Change 
Speed  Headstock. 

The  One  Piece  Box  Construction  Design  of 
Bed  and  Headstock  Housing. 

The  Side  Carriage. 

The  Combination  Turret. 

We  are  going  to  tell  you  more  reasons. 

Would  you  like  a  bound  set  including  January,  February,  March, 
April,  May,  June  and  July  advertisements  of  the  Steinle  24"  Full 
Swing  Side  Carriage  Turret  Lathe  describing  the  above  mentioned 
features  as  they  appeared  in  this  journal?  We  shall  be  glad  to  fur- 
nish same  on  request. 

STEINLE  TURRET  MACHINE  CO. 


MADISON 


Eastern  Representative:  Ma- 
chine Tool  Engineering  Co., 
Singer  Bldg.,  149  Broadway, 
New    York. 


Detroit  Representative:  Cadil- 
lac Tool  Co.,  Dodge-Power 
Bldg.,  268  Jefferson  Ave.,  De- 
troit,   Mich. 


WISCONSIN,  U.  S.  A. 

Pacific  Coast  Representative:  L.  G. 
Henes,  75  Fremont  St..  San  Fran- 
cisco, Cal.,  and  Title  Insurance  Bldg., 
Los   Angeles,   Cal. 
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Deep  Cuts  and  Fine  Finish  Both 
Obtained  with  the  Gray  Planer 

"Other  factors  being  equal,  what  casts  the  deciding  vote  in  favor  of 
Gray  Planers?"  An  interesting  question  this — its  answer  brings  out  a 
distinguishing  characteristic  of  all  work  coming  from  this  machine. 

"Because  it  planes  surfaces  so  smooth,  and  with  such  a  high  quality  of 
finish,  that  much  of  the  hand  scraping  otherwise  necessary  is  done  away 
with." 

Photograph  shows  a  Gray  Planer  in  operation  at  the  plant  of  the  Landis 
Machine  Co.,  Waynesboro,  Pa.,  the  five  iron  castings  on  table  being  head- 
stocks  for  this  company's  double  head  threading  machine.  Top  and  bot- 
tom measurements  approximate  22"  square,  and  angular  surface  22"  x 
10".    Floor  to  floor  time  20  hours.    The  castings  weigh  1,000  lbs.  each. 

A  postal  will  bring  catalog. 

THE  G.  A.  GRAY  COMPANY 

CINCINNATI  OHIO,  U.  S.  A. 
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EED-DRENUCE  POMPANY 

I'HHHHI 
WORCESTER 


■mHHHi 
MASS.  U.S.A. 


USEFULNESS 


ALL  THINGS  ARE  JUDGED  BY  THEIR  USEFULNESS.  THE 
DEGREE  OF  THEIR  USEFULNESS  IS  DETERMINED  BY  COMPARI- 
SON WITH  THE  ARTICLE,  METHOD  OR  MANNER  FORMERLY' 
EXPERIENCED  OR  USED. 

COMPARISONS  ARE  NOT  INVIDIOUS  BUT  ARE  NECES- 
SARY TO  DETERMINE  USEFULNESS  SCIENTIFICALLY. 

THE  USEFULNESS  OF  REED-PRENTICE  MACHINE  TOOLS  IS 
IN  PROPORTION  TO  THE  INCREASED  PRODUCTION  THEY  WILL 
GIVE  YOU  IN  YOUR  SHOP. 

WE  WOULD  LIKE  TO  SHOW  YOU  WHY  YOU  MAY  EXPECT 
GREATER  USEFULNESS  FROM  A  "PRENTICE"  GEARED  HEAD 
LATHE.     MAY  WE  HAVE  THIS  PRIVILEGE? 


MANNING,    MAXWELL   &    MOORE,    INC. 

CANADIAN   FAIRBANKS-MORSE   CO.,    LTD. 

FENWICK    FRERES. 
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Williams'    "Agrippa 

Rigid— Spring 
Threading'-Tool  Holder 

A  Paradox 


A  "PARADOX,"  says  that  garrulous  old 
gentleman  of  dictionary  fame,  Mr.  Noah 
Webster,  is  "any  phenomenon  *  *  *  with 
seemingly  contradictory  qualities."  It's  a  rare 
bird  and  does  not  nest  in  every  bush,  but  we 
have  one — a  fine  specimen — the  best  of  its 
kind  in  captivity.  We  call  it  the  Williams' 
"Agrippa"  Threading-Tool  Holder  and  it  is 
so  designed  as  to  be  capable  of  altering  its 
character  in  the  twinkling  of  an  eye,  almost; 
that's  where  the  "Agrippa"  beats  the  field. 
The  Lock-Bolt  and  Nut  for  the  Loekable- 
Spring  Head,  shown  separately  in  the  illustra- 
tion, provide  for  the  absolutely  rigid  backing 
required  for  coarse  threading  and  heavy  cuts ; 
loosen  the  Nut,  and  the  Holder  becomes  a 
"goose-neck"  spring-tool  for  fine  threading 
and  finishing  work. 

And  there  you  are — two  tools  in  one,  at  the 
price  of  one,  each  perfectly  adapted  to  abso- 
lutely contradictory  requirements — it's  truly 
a  paradox.  To  its  paradoxical  features  is 
added  the  advantage  of  ability  to  change  its 
character  as  desired,  by  a  mere  twist  of  the 
wrist,  without  disturbing  the  setting  of  the 
tool-post  or  tool.  It's  so  perfectly  simple,  it's 
simply  perfect. 

Machinists'  Tool  Booklets  on  request. 


J.  H.  Williams  $  Co. 

"The  Drop-Forging  People" 


Western  Office 

General  Offices: 

and   Warehouse: 

61   Richards  St. 

61   So.  Clinton  St., 

Brooklyn 

Chicago,   111. 

N.  Y. 
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Keep  Them  All 
Working 

They  are  all  money  makers  when  run- 
ning but  not  when  standing  idle  while 
your  operators  grind  their  cutting  tools. 

Don't  make  your  men  grind  their  own 
cutting  tools.  Install  one  of  these  little 
Gisholt  Tool  Grinders  in  a  centrally  lo- 
cated tool  room  and  then  a  boy  can 
grind  all  the  tools. 

Use  the  Gisholt  method  of  tool  grinding 
— then  your  big  investment  in  these  fine 
production  machines  will  keep  working 
for  you  every  minute  your  shop  is  run- 
ning. 

A  boy  or  handy  man  with  this  little 
grinder  will  grind  the  cutting  tools  for 
all  your  Engine  Lathes,  Shapers,  Plan- 
ers, Vertical  Boring  Mills,  Screw  Ma- 
chines, Gear  Planers,  Slotters,  etc. 

The  advantages  are  too  many  to  enumerate  here. 

Send  for  the  Grinder  Book 
— it  tells  the  whole  story. 

GENERAL    OFFICES: 

9  S.  Baldwin  St.  Madison,  Wis 

Worhs:    Madison,  Wis.,  Warren,  Pa. 
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The  Multi- 
Graduated 
Precision 
Grinder 

Motor  driven. 


Mounted  on 
the  Cross-head 
of  a  Lathe  it 
quickly  grinds 
Milling  Cutters 


H^HIS  Multi-Graduated  Precision  Grinder  is  grinding  the  face 
■*■  of  a  straddle  milling  cutter;  the  latter  being  mounted  on  an 
arbor  supported  between  centers. 

This  is  but  one  of  hundreds  of  jobs  which  this  marvelously  accu- 
rate little  machine  performs  with  precision  and  dispatch. 

Weighing  only  50  lbs.,  it  is  easily  taken  where  required,  and  its 
usefulness  greatly  increased. 

Its  scientific  construction  prevents  the  transmission  of  vibration 
to  the  spindle,  and  assures  fine  finish  and  accuracy. 

The  Multi-Graduated  Precision  Grinder  grinds  Threads,  Thread 
Gages,  Cutting  Tools,  Plain  Surfaces,  External  and  Internal 
Cylinders.    Write  for  interesting  literature. 

PRECISION  AND  THREAD  GRINDER  MFG.  CO. 

1932-34  ARCH  STREET  PHILADELPHIA,  PA.,  U.  S.  A. 
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Interesting  News  for 

Gasoline  Engine 

Builders 

The  New 

LANDIS 

Crank  Grinding 
Machine 


DO  you  grind  crank  pins  for  air- 
plane, automobile,  tractor,  truck 
or  other  gasoline  engines?  Then 
you  should  know  about  this  new  design 
LANDIS  which  upholds  traditional 
LAND1S  accuracy  and  LANDIS  pro- 
duction. 

The  crank  shafts  are  driven  from  both 
ends,  both  right  and  left  hand  crank 
heads  being  geared  together.  A  microm- 
eter sliding  adjustment  with  graduated 
dial  on  the  crank  carrying  fixtures  ad- 
justs the  machine  for  the  grinding  of 
different  throws. 

The  crank  head  spindles  are  of  large 
diameter,  with  long  phosphor  bronze 
bearings  adjustable  for  wear.  The  spin- 
dle gear  is  mounted  between  spindle 
bearings,  an  arrangement  which  per- 
mits of  mounting  the  work-carrying  fix- 
tures directly  on  the  end  of  the  spindle, 
close  to  the  bearings.  This  construction 
reduces  overhang  to  the  minimum. 

The  grinding  wheel  traverse  feed  is 
automatic,  all  the  respective  speeds  are 
obtained  by  belt  shift  through  the  move- 
ment of  a  single  lever. 

Many  other  points  of  advantage  are 
covered  in  the  catalog.    Write  for  it. 


LANDIS  TOOL  CO. 

Waynesboro        Pennsylvania 

New  YorK  Office :  50  Church  Street 


Agents: 


Birmingham,  Alabama: 
Dewstoe   Machine  Company 

San  Francisco  and  Los  Angeles: 
Harron,  Kickard  &  McCone 
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DEPARTMENT 

PRODUCTION 


Any  delay  in  a  single  'department 
means  holding  up  the  entire  shop.  It 
is  the  working-together  of  all  that 
determines  the  final  output. 

Present-day  quantity  production  has 
made  the  rapid  completion  of  dupli- 
cate parts  one  of  the  most  important 
elements  in  manufacturing.  As  such 
it  deserves  careful  attention. 


Gridley  Multiple  Spindle 
Automatics  —  Capacities 
"  diameters. 


,':-■.•   ;  '  -••-•■>--•->.■•.    •■- •■  ••-••■"    -T"^ 


THE  NATIONAL 

WINDSOR 

General  Offices,  Cleveland,  Ohio 


NEW  YORK  BOSTON 

Warehouses:  New  York  and  Chicago 


BRANCr 

CHICAGC 
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AND  FINAL 


OUTPUT 


If  your  duplicate  parts  are  not  coming* 
through  as  they  should,  why  not  investi- 
gate new  methods  of  making  them — that 
is,  automatically  on  machines  of  proved 
merit. 

Gridley  Automatics 

Our  quotations  on  your  work  will  aid  you 
and,  besides,  place  you  under  no  obliga- 
tion. 

There's  a  catalog  ready  for  your  Hies. 


Gridley     Single     Spindle 

Automatics  —  Capacities 

up  to  5"  diameter. 


Hi         I  '*    '  ■  '       '        "I*  I       I        ■        ■■■■in 

MM  COMPANY 

VERMONT 

Canadian  Screw  Plant,  Montreal,  P.  Q. 
iFFICES 

ETROIT  ATLANTA  SAN  FRANCISCO 

Representative    in  Foreign  Countries 


100 


MACHINERY 


August,   1919 


JONES  SUPERIOR 
Number  48 


The  Utmost  in 
Gear  Hobbers 


Our  "Superior"  Bulletin  gives  a  compre- 
hensive description  of  the  Jones  Superior 
Automatic  Gear  Hobbing  Machine.  It's 
well  worth  seeing.     Send  for  it  today. 


It  is  conceded  that  the  hobbing  process  of 
gear  generation  is  both  most  accurate,  and 
the  best  for  production.  This,  however,  is 
provided  the  hobbing  machine  is  suffi- 
ciently heavy  and  rigid  to  stand  the  great 
strain  to  which  it  must  necessarily  be  sub- 
jected, particularly  in  the  case  of  gears  of 
large  diameter  and  heavy  pitch. 

The  Jones  Superior  No.  48  is  designed  and 
built  to  give  the  utmost  in  accuracy,  and 
at  the  same  time  meet  heavy  duty  require- 
ments. That  it  is  satisfactorily  doing 
both  is  amply  attested  by  the  long  list  of 
satisfied  users. 


JONES  SUPERIOR 
MACHINE  COMPANY 


1258-1272  West  North  Ave. 


CHICAGO, ILL,  U.S. A. 
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Stock  Parts  and  Their  Routing 


A  DISTINCTION 
has  been  drawn 
between  the  terms 
"manufacturing"     and 
"making,"  the  first  term  ap- 
plying to  the  organizing  and 
equipping  for  quantity  produc- 
tion, and  the  second  term  to  the 
making  of  small  lots.    Manufactur- 
ing presents  the  possibilities  of  using 
special  tool  equipment  not  only  to  re- 
duce  costs,    but   also   to   produce    parts 
that  will  be  interchangeable.    It  means,  in         ^ 
addition  to  the  saving  in  time  required  to 
set  up  a  machine  for  a  job,  reduction  of  costs 
through  the  use  of  automatic  machines,  gated 
patterns,    molding    machines,    drop-forgings,    etc 
Quantity  production  also  means  a  reduction  in  cler- 
ical work,  because  fewer  accounts  need  to  be  handled. 
The  questions  as  to  what  parts  shall  be  so  handled  and 
how  great  the  quantity  in  each  lot  shall  be  to  secure  the 
greatest  economy  depend  upon  many  factors,  and  author 
ities   have   expressed   widely   diver- 
gent views  on  the  subject,   even 
though  based  on  what  they  consid- 
ered conclusive  evidence.    It  is  not 
the  purpose  of  this  article  to  enter 
into  a   discussion   of  this  phase  of 
the  subject,  but  to  assume  that 
manufacturing    methods,    including 
quantity   production,  are  in  vogue, 
requiring    some    system    of    caring 
for   stock   parts   and   some   method 

of  routing  them  through  the  shop,  and  to  describe  a  method 
of  handling  them  that  has  been  successful. 

Classification  and  Ordering-  of  Stock  Parts 

Stock  parts  can  be  divided  into  two  classes:  First,  those 
for  general  use,  such  as  screws,  studs,  nuts,  washers, 
wrenches,  etc.;  and,  second,  those  for  special  uses,  which 
are  not  adapted  to  a  change  in  design.  Class  1  covers  many 
diversified  products  which  in  large  manufactories  amount 
to  thousands  of  kinds  and  may  necessitate  carrying  a  stock 
of  millions  of  parts.  Full  lists  of  these  parts  indicating  their 
symbols  and  sizes  should  be  given  to  all  designers,  drafts- 
men, and  department  heads  throughout  the  shop.  Sample 
pages  from  these  lists  are  shown  in  Fig.  1.  From  this  stock 
the  needs  of  the  shop  are  met  and  customers  can  be  supplied 
with  repair  parts  without  delay. 


The  Classifying,  Ordering,  Routing 
and  Storing  of  Stock  Parts — A  Des- 
cription of  a  System  that  has  Proved 
Successful.  By  Luther  D.  Burlingame, 
Industrial  Superintendent,  Brown  & 
Sharpe   Mfg.  Co.,  Providence,  R.   I. 


Class  2.  representing 
the  parts  for  special 
use,  can  be  subdivided 
into  (a)  group  parts, 
where  a  complete  unit  such 
as  the  spiral  head  of  a  mill- 
ing machine  is  made  for  stock; 
and  (b)  individual  parts,  where 
a  single  part  is  carried  through 
the  shop  by  itself  and  kept  in  stock 
as  such.  The  group  parts  may  require 
the  use  of  individual  stock  parts  of 
either  Class  1  or  Class  2  to  make  them 
complete.  The  parts  under  the  individual 
group  may  also  combine  several  parts  under 
one  symbol,  the  distinction  being  that  the  first 
group  is  a  completely  organized  unit,  while  the 
second  group,  even  if  composed  of  several  parts, 
remains  an  individual  unit;  as  an  example  of  the 
latter  class  may  be  cited  a  lever  with  its  cap  and 
the  screws  and  dowel-pins  that  hold  the  cap  in  place. 
Class  1  stock  parts  can  best  be  ordered  by  a  "low-limit" 
system,  the  size  of  the  order  being 
based  on  the  average  number  of 
parts  used  in  a  year;  the  time  for 
the  order  to  be  placed  depends  on 
the  manufacturing  time,  the  order 
being  given  when  the  low  limit  de- 
termined upon  has  been  reached. 
Class  2  stock  parts  should  be  or- 
dered as  required  for  lots  of  ma- 
chines in  progress  and  to  meet  the 
needs  of  stock  replacements.  As  they 
are  of  a  nature  that  makes  them  obsolete  except  for  repairs 
when  changes  of  design  are  made,  the  ordering  clerks  must 
be  in  close  touch  with  the  drafting  and  engineering  depart- 
ments so  that  prospective  changes  may  be  taken  into  con- 
sideration when  ordering  is  done. 

The  carrying  in  stock  of  such  parts  as  are  used  on  a  num- 
ber of  machines  may  often  reduce  the  amount  of  work  in 
progress  through  the  shop  at  a  given  time.  As  an  illustra- 
tion, suppose  that  five  lots,  each  consisting  of  fifty  machines 
using  a  particular  stock  part,  are  in  progress.  Without  the 
stock-part  system,  there  would  he  five  separate  lots  of  fifty 
each  of  these  pieces  in  progress,  each  with  its  own  lot  of 
machines.  With  this  system  such  pieces  can  he  made  in  lots 
of  one  or  two  hundred,  according  to  manufacturing  con- 
ditions, and  as  they  are  finished  they  can  he  requisitioned 
for  whichever  of  the  five  lots  of  machines  is  to  be  completed 
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in  i  Tim  i  here  are 
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p  ro  i  e  Bex  lble(  al 
low  [ng  tor  one  lo1  "i 
machine  ■  to  be  held 
back  .mil  another  i" 
be  pushed  ahead  a 
the  demand  ;  of  the 
trade  dictate,  with 
oul  piling  up 
or  exchanging  parts 
trom  one  lol  of  ma- 
chines to  another. 

Standard  i  /.  i  n  g 
p  arts  so  thai  the 
same  part  is  used  on 
as  many  diflVivnt 
machines  as  possible 
is  also  Of  help  to  the 
customer.  If  he  has 
a  large  equipment  of 
machines,  he  often 
carries  some  replace- 
ment parts  for  emer- 
gencies, and  such  a 
system  gives  the 
maximum  protection 
against  delay  from 
breakdown  with  the 
minimum  stock  of 

parts  on  hand,  while  the  manufacturer  also  benefits  because 
he  can  carry  the  minimum  stock  of  parts  not  only  for  his 
own  use  but  also  for  supplying  the  customer  with  repair 
parts. 

In  addition  to  this  advantage  there  are  many  times  when 
in  case  no  changes  of  design  are  anticipated,  it  is  economy 
to  combine  several  lots  in  one  and  manufacture  for  future 
needs,  even  if  it  means  carrying  some  surplus  stock  for  a 
time.  When  an  order  for  machines  is  received,  it  becomes 
the  duty  of  the  supply  department,  through  its  ordering  de- 
partment, to  enter  the  parts  required  on  the  cards  shown 
in  Fig.  2,  and  if  parts  already  ordered  and  in  stock  are  not 
sufficient  to  supply  the  needs,  new  lots  are  ordered  and  so 
routed  as  to  insure  their  being  completed  at  the  desired  time. 

Routing-  the  Parts 

When  an  order  is  entered  for  a  part  to  be  routed,  whether 
it  is  a  stock  part  or  not,  the  routing  card  which  is  shown  in 
the  illustration  Fig.  4, 
is  made  out  by  the  rout- 
ing department,  which 
is  also  connected  with 
the  supply  department. 
This  routing  card  gives 
the  order  of  operations 
and  the  date  each  op- 
eration is  to  be  com- 
pleted; it  is  placed  in 
an  envelope,  together 
with  a  blueprint  of  the 
job,  and  accompanies 
the  work  as  it  moves  to 
each  successive  depart- 
ment. The  date  and  or- 
der of  operations  are 
determined  by  coopera- 
tion with  the  foremen, 
a  master  card  being 
held  in  the  supply  de- 
partment to  determine 
the  required  sequence 
of  operations  on  sub- 
sequent   orders.     If    for 


Sample  Lists  of  Stock  Parts,  provided  for  the  Use  of  Designers,   Draftsmen, 
and  Department  Heads 


Fig.   2.     Opposite   Sides   of   Card   upon  which   Orders   and  Apportionment  of   Stock 

are  recorded 


any  r  e  a  son  new 
dates    or    r<'  routings 

are  required,  notice 
i  ■■cut  to  the  rout- 
ing depa  rl  ment  at 
once  on  a  form 
BhOWS  at  the  right 
in  Pig,  !!.  By  this 
system  routing  be- 
comes automatic  in 
the  transfer  of  the 
work  from  one  de- 
part ment  to  another. 
At  the  left  in  the 
same  illustration  is 
shown  the  method  of 
notifying  the  rout- 
i  n  g  department  of 
any  spoiled  work. 

Each  department 
is  provided  with  a 
rack  containing 
forty  -  eight  pockets, 
four  for  each  month 
of  the  year,  shown 
by  the  upper  left- 
hand  section  of  the 
case  in  Fig.  5.  In 
these  pockets  are 
placed  copies  of  the 
routing  cards  as  they 
are  issued.  The  copies  are  filed  according  to  the  date  they 
are  due  out  of  the  department.  This  arrangement  enables 
the  foremen  to  tell  at  all  times  the  quantity  of  work  ahead 
and  what  work  must  be  completed  each  week.  Instead  of 
routing  work  to  the  machines  it  is  routed  to  the  depart- 
ments. Dividing  the  work  into  weeks  enables  the  foremen 
to  decide  on  the  men  and  equipment  necessary  to  do  the 
work  required.  A  board  with  hooks  on  which  are  hung 
tags  showing  the  dates  of  deliveries  of  all  machines  in  pro- 
gress is  located  in  the  supply  department  to  show  at  a 
glance  the  needs  and  how  they  are  being  met. 

Storing- 
After  parts  have  been  completed,  they  are  delivered  to  the 
supply  department  for  storage  and  are  obtained  on  requisi- 
tion as  desired.  Even  if  parts  are  not  actually  stored  but 
are  used  immediately,  the  requisition  is  necessary  so  that 
the  records  can  be  correctly  kept.    Storage  drawers  for  Class 

1  stock  parts  are  shown 
in  the  heading  illustra- 
tion. These  drawers 
have  adjustable  parti- 
tions, and,  in  addition, 
tin  compartment  boxes 
further  subdivide  the 
drawers  so  that  when 
the  pieces  are  small  or 
the  number  few,  space 
is  conserved.  The  type 
of  racks  for  storing 
larger  stock  parts  that 
is  used  by  the  United 
Shoe  Machinery  Co.  is 
shown  in  Fig.  7.  These 
racks  are  of  uniform 
size  and  design,  and 
there  are  sliding  lad- 
ders between  them,  af- 
fording easy  access. 
One  of  these  ladders  is 
shown  in  Fig.  6.  All 
of  this  equipment  is 
made  entirely  of  metal. 
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Fig.  8  shows  a  case 
where  the  racks  are 
low,  and  it  will  be 
seen  that  with  this 
design  ladders  are 
not  needed  to  reach 
the  pails  stored  on 
the  shelves.  This  is 
such  an  advanta- 
geous arrangement 
that  it  is  a  good  plan 
to  build  mezzanine 
floors  for  this  pur- 
pose,   it'  possible. 

Repair  Parts 

Repair  parts  are 
often  wanted  in 
emergency  cases 
where  urgent  work 
is  being  held  up,  and 
anything  that  will 


Fig.  3. 


Notifications   of   Re-routing   and    Spoiled   Work 

reduce  delay  and  give  the  customer  quick  relief,  becomes 
important.  Because  repairs  are  generally  required  many 
years  after  the  machine  is  built,  and  after  it  has  been  sup- 
planted by  later  designs,  it  becomes  especially  difficult  to 
give  the  needed  help.  To  know  exactly  what  to  send  in 
answer  to  a  telegram  calling  for  parts  of  machines  built 
years  before  would  be  almost  hopeless  without  an  organized 
system  of  keeping  records  of  the  exact  design  of  every 
machine  built  and  of  every  change  in  design  that  has  been 
made.      In     connection     with 


curately  determined. 
Serial  numbers  have 
been  given  to  all 
machines  built,  by 
trows  &  Sharpe 
Mfg.  Co.,  almost  from 
the  beginning  of 
their  manufacti 

this    custom. 

combined  with  the 
:it  practice  of 
giving  serial  num- 
bers to  the  symbol 
groups,  has  proved 
to  b(-  an  important 
aid  toward  securing 
a  correct  record  and 
making  it  possible 
to  determine  just 
what  may  be  needed 
for  repairs.  The  se- 
rial    numbers    given 


such  a  system,  it  is  impor- 
tant to  store  and  mark  the 
parts  in  stock  for  repairs  so 
that  the  needed  part  can  be 
found  quickly. 

Repair  Records 

In  order  to  retain  such  in- 
formation as  will  make  it 
possible  to  send  the  correct 
repair  parts,  it  is  important 
to  preserve  the  complete  set 
of  blueprints  from  which  each 
lot  of  machines  has  been 
built,  and  also  to  keep  a  com- 
plete record  of  just  what  de- 
sign of  stock  parts  was  used 
for  each  machine  of  the  lot, 
it  often  being  the  case  that  a 
change  of  design  may  be 
made  so  as  to  affect  only  part 
of  a  lot,  inasmuch  as  stock 
parts  and  stock  groups  on 
which  changes  have  been 
made  will  not  always  even 
up  with  the  lots  of  machines, 
part  of  the  lot  being  made  of 
one  design  and  part  of  an- 
other. 

The  record  of  where  stock 
parts  of  a  particular  design 
are  used  is  kept  by  means  of 
equipment  lists  filed  with  the 
blueprints  of  each  lot  of  ma- 
chines. This  record  shows  in 
detail  just  what  was  fur- 
nished with  each  machine,  no 
matter  how  special  it  may 
have  been  or  how  long  ago 
it  was  built,  so  that  what- 
ever is  required  for  replace- 
ment at  any  time  can  be  ac- 


to  the  stock  groups  are  not  entered  on  the  equipment  lists 
until  the  machine  is  inspected,  so  that  it  is  certain  that  no 
exchanging  of  parts  from  one  lot  of  machines  to  another 
has  made  the  record  incorrect.  Serial  numbers  are  not  re- 
quired on  individual  stock  parts  in  order  to  preserve  their 
identity,  as  a  new  symbol  number  is  given  whenever  a 
change  is  so  made  that  the  later  design  will  not  interchange 
with  the  earlier.  A  card  record,  as  shown  in  Fig.  10,  is 
kept  to  show   important  changes  affecting  the  design   of  a 

machine,  and  this  illustra- 
tion also  shows  a  blank  page 
from  an  inspector's  report  on 
changes. 


QUANTIT* 
ROUTED 


A  2271-3 


50  a  2271 


Spindle 

MATERIAL  HUiDIA*.  HUB  LENGTH  '      CORE       Co 


6-22-18 


Print  Reed  1-10-18 

Start  &  Order 

Forginge  Outside 

RD  l-12-182G-\fc       M 

Test  Forgings 

Yates  2-10-18  &-<(-  \S      5 1 

Anneal      Henry  2-13-18  Si-^\-\£.      J I 

Turn  &  Chuck  Yatea  2-20-18  2-V\  \S      Si 

Bill  Cook  3-15-16  W  \!>-\b 

Drill        Cook  3-25-18   3-Z4  \< 

File  Stoeffler  4-4  -18  Li    1 


Harden      Henry 
Rg.  Grind  Hole 
Charrette 
Rg.  Grind  Dia 
Nelson 


Grind  Insp  Hanson     5-1  -18  V\    \« 
Fin  Grind  Hole 


4-8  -18  '\    8-  \t 

4-18-18  A  2o -la      SO 

4-25-18  »\  id  lvH     $$ 
5-1  -18  V\    ve 


Charrette  5-4-18  v  *\    \^ 
Fin  Grind  Dia 

Nelaon  5-11-18  5  U,  \{j 

Grind  Inap  Hanson  5-18-18  .5-  \8  \8 

Thread      Pothin  5-21-18  5-20  \b 


assemble  Yatee 


6-10-18  c    n   \e 


Fin.  Insp  Buskard      6-18-18  <©-V\  \e 
Supply  Dept.  6-22-18  U    Y\  U 


1-4-18 
8223 

E.H.I. 


Fig.    4. 


Routing   Card   which   accompanies   Work   through   the   Various 
Departments 


How  to  Aid  the  Customer  in 
Ordering-  Repair  Parts 
It  is  of  aid  to  the  customer 
in   ordering  repair   parts   if 
the    manufacturer    supplies 
him  with  a  booklet  for  each 
class    of    machines    that    the 
customer  has  in  use,  with  all 
the  parts  numbered  and  con- 
taining  a    list   of    the    names 
of   the   parts.     A   page   from 
such    a   booklet    is    shown    in 
Fig.  9.     Thus  for  the  Brown 
&   Sharpe   automatic   screw 
machines,    several    hundred 
parts  are  numbered  and   list- 
ed.     A    request    is    made    on 
each  page  that  when   parts 
are  ordered,  the  name  of  the 
machine  and    its   serial   num- 
ber   should    be    specified.     If 
this    is    heeded    by    the    cus- 
tomer, the  parts  can  be  quick- 
ly   shipped    without    doubt    as 
to   what    is   needed,   provided 
they  are   in   stock,  and   if  not 
in    stock,    they    can    be    made 
without   delay.     A    request    is 
made   on    the   cover    that    the 
booklet    be    placed    in    the 
hands  of  the  man   in  the  me- 
chanical   department    who    is 
responsible    tor    writing    the 
requisitions   for   repair   parts. 
experience  having  shown  that 
unsatisfactory     results    often 
follow  when  such  matters  are 
handled     in     clerical     depart- 
ments   by    those    having    no 
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Fig.    5.      Rack   used   for   filing   Routing   Cards 

mechanical  knowledge  of  what  is  wanted.  If  the  repair  part 
desired  is  not  in  stock,  the  blueprint  from  which  the  part 
was  actually  made  is  obtained  from  the  files  and  a  photostat 
copy  made  to  accompany  the  manufacturing  order  when  it 
is  started  through  the  shop. 

The  greatest  cause  for  delay  in  furnishing  replacements 
is  the  customer's  neglect  in  supplying  the  necessary  in- 
formation, which  is  usually  easy  to  secure  but  is  often  omit- 
ted through  carelessness  or  indifference.  When  insufficient 
information  is  given  by  the  customer,  there  is  sometimes  a 
temptation  to  take  a  chance  and  guess  at  what  he  wants, 
especially  when  he  wishes  to  get  the  repair  part  quickly. 
This  results  in  many  mistakes,  and  it  is  better  to  send  for 
complete  information  even  if  it  causes  some  delay.  It  is 
often  thought  that  it  is  of  great  assistance  to  send  the 
broken  or  sample  parts  to  show  what  is  wanted,  but  unless 
full  information  as  to  the  name  of  the  machine  and  its  serial 
number  accompanies  the  sample  it  may  be  difficult  to  rec- 
ognize and  locate  the  required  part  among  so  many  thou- 
sands, some  of  which  have  not  been  made  for  many  years. 


Fig.   6.     Ladder  for  Use   with  Storage  Racks 

Special  Conditions  Affecting-  the  Keeping-  of  Records 
There  are  many  important  details  and  special  conditions 
affecting  the  keeping  of  records  of  stock  parts.  Sometimes 
a  later  design  can  be  used  for  replacements  as  well  as  the 
earlier  design.  In  such  cases  it  should  be  arranged  to  use 
up  the  earlier  design,  the  record  being  so  kept,  however, 
that  it  will  be  known  that  the  later  design  can  be  used.  In 
other  cases,  where  improvements  have  been  made  to  over- 
come weakness  or  other  defects  of  the  earlier  design,  the 
later  design  should  be  used  for  repairs,  even  though  the 
earlier  design  is  called  for  on  the  records.  A  special  card 
record  of  such  cases  is  important  for  reference.  Often  some 
parts  which  are  to  be  hardened  must  be  sent  to  the  customer 
soft  in  order  that  they  may  be  fitted  in  place  before  harden- 
ing. In  other  cases  there  are  deferred  operations  which, 
after  it  is  known  what  the  customer  wants,  can  be  com- 
pleted at  the  factory  before  shipping. 

Sometimes  parts  of  old  machines  which  have  not  been 
made  as  stock  parts  are  preserved.  These  may  have  been 
left  over  because  several   more   parts  were  made   in  a   lot 


Fig.  7.     Storage  Rack  System  used  for  storing  Large  Parts 


Fig.   8.     Low   Stock  Racks  which   can   be   reached  from  Floor 
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than  the  exact  number  needed,  or  because  a  machine  was 
stripped  to  meet  some  special  requirement  of  a  customer. 
Such  parts  are  listed  as  "contingent  stock,"  and  often  help 
out  in  cases  where  repairs  are  wanted,  this  being  one  of  the 
chief  reasons  for  keeping  them  on  hand.  When  repair  orders 
come  in,  these  parts  must  be  looked  up  before  starting  to 
make  a  new  part  to  fill  the  requirement.  To  do  so  without 
using  a  prohibitive  amount  of  time  in  searching  necessitates 
that  such  parts  be  classified  and  card  records  kept.  Another 
item  of  importance  in  this  connection  is  the  establishment 
and  maintenance  of  a  consistent  and  equitable  system  of 
charges  for  repair  parts,  as  the  actual  cost  may  vary  widely, 
depending  on  the  conditions  of  manufacture. 

Issuing:  Stock  Parts  for  Outside  Orders 

Mention  has  already  been  made  of  the  methods  of  appor- 
tioning and  requisitioning  stock  parts  for  use  on  lots  of 
machines   in  progress.     In  the  case  of  sales  for  repairs   or 


the  department  where  the  work  is  to  be  done,  and  sends  it 
with  the  letter  back  to  the  correspondence  department  Ii 
the  information  given  by  the  customer  is  nut  sufficiently 
Clear  to  be  sure  of  What  is  wanted,  the  correspondence  de- 
partment, writes  to  the  customer  for  more  explicit  data.  If 
sufficient  information  has  been  given,  however,  the  order  is 
then  sent  through  the  same  channel  as  in  the  case  of  m 
orders  already  referred  to,  a  record  being  kept  on  a  card, 
as  shown  in  Fig.  11,  to  indicate  where  the  correspondence 
is  at  any  time.  This  card  Is  printed  on  both  sides  and  on 
the  upper  and  lower  edges,  thus  allowing  each  card  to  be 
used  four  times.  If  the  letter  contains  orders  demanding 
attention  in  more  than  one  department,  the  required  number 
of  photostat  copies  are  made  and  one  is  sent  to  each  depart- 
ment that  is   interested. 

The  repair  part  clerk  in  the  drafting  department  also 
keeps  a  record  on  a  card,  as  shown  in  Fig.  12,  of  any  job 
going  through   that  department.     He  keeps  the  engineering 


2^5 


Section  through  Spindle  Gear  Case  and  Spindle,   No.   2G  Automatic  Screw  Machine. 
When  ordering  parts,  specify  the  name  of  the  machine  and  its  serial  number.  Machinery 


Fig.   9.     Page  from  Book  prepared  for  Customers'   Convenience  in  ordering,   giving   Numbers  for  the    Different  Parts  of  a  Machine 


otherwise,  the  letter  or  telegram  received  from  the  customer 
is  sent  to  the  credit  department,  from  which  it  goes  to  the 
correspondence  department,  and  in  case  urgency  is  indicated, 
it  is  given  immediate  attention,  being  personally  taken  to 
the  repair  department  clerk  to  secure  the  symbol  of  the  part, 
if  in  stock.  If  the  part  is  in  stock,  the  correspondence  goes 
to  the  supply  department  where  the  parts  are  stored.  If  the 
part  wanted  is  not  in  stock,  a  photostat  print  is  obtained 
from  which  it  can  be  made,  and  a  manufacturing  number  is 
secured  from  the  timekeeping  department,  the  photostat 
print  being  issued  with  the  manufacturing  order  to  the  shop 
This  insures  the  minimum  of  delay  both  in  furnishing  the 
part  directly  from  stock  and  in  starting  the  process  of 
manufacture. 

When  no  special  urgency  is  indicated,  the  order  goes  from 
the  correspondence  department  through  the  regular  mes- 
senger service  to  the  stock  parts  clerk,  who  looks  up  the 
records,  makes  a  memorandum  of  what  is  wanted,  indicating 


department  informed  when  an  unusually  large  number  of 
repairs  are  called  for  in  any  one  case  with  a  view  to  im- 
proving the  design  or  using  a  more  suitable  material  si 
to  avoid  the  need  of  future  repairs.  After  the  parts  have 
been  taken  from  stock  or  are  made  to  order,  they  are  senl 
to  the  inspection  department,  and  from  there  to  the  ship- 
ping department.  While  repair  orders  travel  through  many 
hands  between  the  time  of  the  receipt  of  the  order  and  the 
final  shipment,  such  orders  are  given  the  right  of  way.  and 
any  department  holding  them  up  unnecessarily  is  held  ac- 
countable. As  a  stimulus  to  efficiency  in  handling  orders  of 
this  kind,  there  is  a  rule  that  any  criticism  made  by  a  cus- 
tomer whether  justified  or  not.  must  be  reported  to  the  of- 
cial  who  oversees  this  particular  work. 

Conclusion 

A  natural  outgrowth   of  making  and   carrying  stock  parts 
is   to   make   the  work   either   interchangeable   or   with   such 
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Fig.  10.     Card  on  which  Changes  in  Design  are  noted,  and  Inspector's  Report  on  Changes 


allowance  tor  Btttni 
experience    bovi     I    r« 
quired,  mil  Informal  Ion 

and    in  i  ru<  i  Ion  i    I 

d    on    tii*-    ill.' 
bo  thai  i  in'  woi  ti  can  be 
produced   even   without 
the    workman    kno^  Ing 
w  iific  or  bow  Hi'-  pari 

o  be  used,  bo  thai 
when   assembling   parts 
made  al  differem  I 
In  different  lots  and  bj 
different   workmen,   the 
minimum    of    hand    lit 
ting    will    be    required. 
it  Is  not  to  be  expected 
that   any  system  can  be 
devised  that  will  be  so 
complete  as  to  accom- 
plish   the    results    de- 
Bcribed    without    atten- 
tion to  the  human  ele- 
ment, and  without  per- 
sonal supervision  and  efficiency  in  each  of  the  departments. 
No  matter  how  complete,  the  system  is  dependent  on  per- 
sonal interest  and  experience  for  success. 
*     *     * 
USE  OF  X-RAY  IN  METALLURGY 

Considerable  progress  has  been  made  in  Great  Britain 
and  France  in  the  examination  of  metals  and  materials  with 
the  X-ray,  according  to  an  article  in  a  recent  number  of  the 
Iron  Age.  The  tests  made  include  researches  into  segrega- 
tion and  blow-holes,  influence  of  aluminum  on  cast  steel,  ex- 
amination of  steels  containing  different  percentages  of  tung- 
sten, and  examination  ,of  compound  metals.  One  of  the 
earliest  applications  of  the  X-ray  to  metallurgy  was  in  the 
detection  of  flaws  in  steel  and  other  metals.  Recent  ex- 
perience shows  that  with  the  present  apparatus  available, 
it  is  possible  to  detect  very  small  flaws  in  steel  2  inches 
thick.  London  experimenters  announce,  however,  that  an 
apparatus  has  lately  been  devised  with  which  it  is  expected 
to  penetrate  steel  up  to  9  inches  thick.  Cast-steel  brackets 
for  gun  carriages  have  been  shown  by  this  test  to  be  faulty, 
and  the  method  of  manufacture  was  changed,  resulting  in 
the  correction  of  the  defects.  The  entire  internal  structure 
of  cartridges  and  high-explosive  shells  has  been  profitably 
examined  without  injury  to  the  object  and  welds  have  also 
been  found  imperfect  by  the  same  agency. 

One  of  the  most  interesting  applications  of  the  X-ray  is 
in  the  analysis  of  steel.  When  the  percentage  of  an  element 
of  high  atomic  weight,  such  as  tungsten,  is  considerable,  as 
in  tool  steel,  the  metal  is  not  so  permeable  to  the  rays  as 
when  the  percentage  is  low.  It  appears  possible  to  apply 
radiography  to  rapid  analysis  in  particular  cases,  as  in  the 
separation  of  carbon  steel  from  tungsten  steel   or  the  dif- 
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[erentiatlon   of   various 

tunglten    and    alloy 

steels.  Ami! ber  vaiu- 
able  development  In- 
volves iho  examinal  Ion 
of  carbon  elecl  rodes  for 
electric  furnaces.  The 
suggestion  is  made  that 
the  best  use  of  radio- 
graphic exam  i  na  tion 
would  properly  consist 
in  systematic  experi- 
ments on  electrode 
manufacture  where  va- 
riations in  composition, 
b  akin  g,  temperature, 
etc.,  would  proceed  step 
by  step.  The  causes  of 
premature  and  frequent 
breaking  in  service 
could  thus  be  detected. 
The  visual  examination 
of  aircraft  timbers  has 
yielded  valuable  results. 


No  difficulty  has  been  found  in  detecting  concealed  knots, 
resin  pockets  and  grub  holes,  or  excess  or  deficiency  of  glue 
in  glued  joints. 

Examination  of  materials  without  destruction  to  the  ob- 
ject has  been  the  aim  for  many  years.  Its  partial  realiza- 
tion seems  nearer  as  investigations  proceed.  Not  only  radiog- 
raphy, but  also  magnetic  analysis  are  important  factors  in 
this  evolution.  Further  work  must  decide  to  what  degree 
these  new  developments  in  radiography  will  result  in  non- 
destructive testing. 

*     *     * 

CONCRETE  FREIGHT  CAR 

The  first  plans  for  the  manufacture  of  reinforced  concrete 
freight  cars  dates  from  1909,  when  a  patent  for  such  a  car 
was  granted.  Recently,  however,  a  car  of  the  gondola  type 
was  built  by  a  western  concern  and  tested  under  service  con- 
ditions. The  tests  of  the  car,  both  empty  and  loaded,  de- 
monstrated its  practicability  for  rough  service.  In  the  test 
without  a  load,  it  withstood  extremely  rough  handling  and 
switching.  Then  the  car  was  loaded  with  fifty-five  tons  (10 
per  cent  overload)  of  sand  and  turned  over  to  a  switching 
crew  for  service  handling,  which  it  also  withstood  without 
injury.  Some  advantages  claimed  for  the  concrete  car  are 
that  it  will  not  need  painting,  will  practically  eliminate 
maintenance  charges,  and  will  last  much  longer  than  the 
wooden  car.  As  it  is  unaffected  by  its  cargo,  it  is  better 
adapted  for  hauling  slag  and  ashes  than  a  steel  car.  Plans 
are  said  to  be  under  way  for  the  quantity  manufacture  of 
these  cars.  The  first  one  was  built  with  the  cooperation 
of  the  United  States  Railroad  Administration,  which  is  an 
indication  that  extensive  production  may  not  be  delayed 
very  long. 
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A   Review  of  the  Methods  of  Wage  Payment  Generally  Used  in  Machine-building  Plants,  Outlining 

Advantages  and  Disadvantages  of  Each 

By  W.  D.  STEARNS 
Secretary  of  the  Occupations  and  Rates  Committee  of  the  Westinghouse  Electric  &  Mfg.   Co.,   East  Pittsburg,   Pa. 


IN  modern  industry  it  is  the  unit  cost  of  production  that 
determines  whether  or  not  a  business  is  profitable.  It 
does  not  matter  how  much  a  man  receives  per  hour  or 
per  day,  if  his  output  is  in  proportion  to  his  wages.  The 
actual  amount  of  wages  paid  is  of  secondary  importance,  as 
long  as  the  unit  cost  of  production  is  low.  There  are  many 
plants  that  are  so  well  organized  that  they  pay  high  wages 
and  yet  have  a  low  production  cost;  while  other  plants,  more 
poorly  organized,  have  a  high  unit  cost  of  production  in 
spite  of  the  fact  that  they  are  paying  low  wages.  It  is  often 
the  case  that  the  plants  paying  the  highest  wages  make  the 
biggest  profits,  because  they  are  so  well  organized  that  the 
efforts  of  the  men  count  to  the  highest  degree. 

Factors  Involved  in  Determining-  Wages 

There  are  three  factors  involved  in  determining  what  the 
scale  of  wages  ought  to  be.  These  are  (1)  the  effect  on  the 
cost  of  production;  (2)  the  effect  on  the  employe;  and  (3) 
the  possibility  of  applying  a  certain  method  of  wage  pay- 
ment to  the  particular  work  in  question.  While  there  are  a 
great  many  methods  of  wage  payment,  they  can  all  be  sum- 
marized into  three  main  groups,  as  follows:  (1)  Paying  a 
man  for  the  time  he  spends  at  work;  (2)  paying  for  the 
amount  of  work  done;  and  (3)  sharing  the  profits  of  the 
work  with  the  man.  The  first  method  is  generally  termed 
"day  work";  the  second  is  some  kind  of  piece-work;  and 
the  third  is  a  reward,  not  only  for 

the  employe's  direct  work,  but  also  *^™^^^^^ 
for  faithful  service  over  a  specified 
period  of  time.  It  consists  of  an  an- 
nual distribution  of  profits,  and 
m  a  k  e  s  it  necessary  that  the  man 
should  have  been  with  the  concern 
for  a  period  long  enough  to  be 
entitled  to  share  in  such  profits.  In 
modern  industry,  paying  a  man  for 
the  amount  of  work  he  does  is  be- 
coming more  and  more  common:    its 


There  are  a  number  of  different  methods 
of  paying  for  work  done  in  a  machine  shop, 
each  of  which  has  its  advantages  and  dis- 
advantages. This  article  reviews  different 
wage  payment  systems,  and  points  out  the 
fundamental  principles  involved  in  each 
system,  showing  why  one  may  be  superior 
to     another     under     certain     circumstances. 


various   modifications  being  known  as  straight  piece-work, 
premium,  task-and-bonus,  and  standard  time  systems. 

The  Day-work  Method  of  Wage  Payment 

In  the  past,  it  has  been  the  common  practice  to  pay  a 
fixed  hourly  or  daily  rate.  In  the  machine  industries  today, 
when  this  system  is  used,  the  unit  is  the  hour.  The  dis- 
advantages of  the  day-work  system  are  that,  when  no  re- 
cords are  kept  of  the  time  taken  on  individual  operations, 
each  man  on  the  same  class  of  work  receives  the  same  wage, 
regardless  of  the  work  that  he  does.  Consequently,  the  more 
efficient  worker  finds  that  he  receives  little  more  than  men 
who  do  less  work  than  he.  If  he  is  given  a  higher  rate, 
his  fellow-workers  will  be  dissatisfied.  If  adequate  records 
are  not  kept  to  show  differences  in  performance,  an  increase 
in  the  rates  paid  to  a  few  men  is  likely  to  cause  trouble. 
The  more  industrious  men  become  discouraged,  cease  to  put 
forth  extra  effort,  and  soon  fall  to  the  level  of  the  less  able 
workers.  It  was  doubtless  this  system  that  brought  about 
the  organization  of  labor  unions,  because  the  only  way  in 
which  a  man  could  increase  his  earnings  to  any  extent  was 
by  obtaining  higher  wages  for  a  whole  group  of  men  engaged 
on  the  same  class  of  work. 

When  records  of  the  performance  of  each   man  are  kept, 
it  is  possible  to  determine  when  wage  increases  are  justified, 
even  with   day   work.      However,   even   then   the   increase   in 
reward     is    not    automatic,    as    it    is 
^^^^^^^f^^^f^       under  some  form  of  pieee-work.  and 
there  is  no  direct  connection  between 
the    effort    and    the    increased    com- 
pensation. 

Advantages  of  the  Day-work  System 
of  Wage  Payment 

On  the  other  hand,  the  day-work 
System  has  several  advantages,  and 
in  small  plants  employing  not  more 
than  about  one  hundred  men.  where 
the  manager  is  in  close  contact  with 
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even  employe,  the  daj  work  method  maj  prov<  tory. 

n  baa  the  advanta  ipllcltj   In  keeping  #the  payroll; 

lj  understood  bj  the  employe;  and  11  la  believed 
thai  the  Inspection  expense  can  be  reduced,  because  there 
is  no  Incentive  tor  the  workman  to  hurry  and  thereby  Bllghl 

work,  When  special  care  and  accuracy  are  required  In 
work   which   Bhould   aol    be  hurried   and   whicb    oannol    be 

lj  inspected,  daj  work  Is  doubtless  the  besl  method  of 
paying  tor  the  service.  There  are  oertalo  Jobs  thai  require 
Uttle  more  than  the  presence  of  the  employe;  these  should 
also  be  paid  bj  day  rates.  This  class  of  work  Includes  the 
operation  of  elevators,  the  Bring  of  steam  boilers,  etc.  There 
are  also  certain  classes  of  work  where  the  output  is  limited 
by  the  peed  :  the  capacity  of  the  machine  and  not  by  the 
efforl  Of  the  operator;  the  day  work  system  is  the  one  to 
emplo}  in  Buch  instances.  In  addition,  there  are  a  number 
Of  eases  where  the  work  is  not  uniform  in  character,  and 
where  it  is  difficult  to  measure  what  would  he  a  reasonable 
output  In  a  given  time,  I'atternniaking  and  toolmaking  have 
been  thought  to  come  within  this  class,  although,  during 
recent  years,  some  work  of  this  kind  has  been  placed  on  a 
piece-work,  premium,  or  bonus  basis,  and  this  has  resulted 
in  increased  earnings  for  the  men  and  decreased  labor  cost 
lor  the  manufacturer.  In  general,  production  will  never 
rise  to  its  possible  limits  under  the  day-work  system.  An 
incentive  must  be  given  for  extra  effort,  and  one  of  the 
piece-work  plans  of  wage  payment  will  furnish  this  in- 
centive. 

Contract  Systems  of  Wage  Payment 

The  term  "contract  system"  is  used  to  include  all  systems 
in  which  the  employe  is  paid  for  the  amount  of  work  done 
instead  of  for  the  time  spent  on  the  work.  Any  such  system, 
to  be  successful,  must  provide  all  possible  help  to  the  em- 
ploye in  regard  to  machines,  tools,  materials,  and  instruc- 
tions. The  workman  should  be  asked  to  perform  only  op- 
erations for  which  he  has  been  especially  trained,  or  with 
which  he  is  familiar;  while  other  labor  should  do  the  less 
important  things  in  connection  with  the  work,  such  as  mov- 
ing materials,  getting  tools,  blueprints,  etc.  To  obtain  the 
best  results,  it  is  necessary  that  the  employe  be  taught  to 
perform  the  operations  according  to  the  methods  determined 
by  the  careful  study  of  experts.  Furthermore,  contract 
prices,  when  once  established,  should  not  be  changed  unless 
the  methods  of  performing  the  operation  are  materially 
altered  or  unless  there  is  a  change  in  equipment  or  material. 

Formerly,  contract  prices  were  established  either  from  re- 
cords of  previous  performances  or  from  estimates  by  a  fore- 
man. Most  of  the  dissatisfaction  with  contract  rates  on  the 
part  of  the  workmen  has  been  due  to  incorrect  prices  deter- 
mined in  this  manner  without  sufficient  knowledge  of  the 
conditions.  If  the  contract  prices  are  cut  as  soon  as  a  work- 
man is  able  to  earn  a  high  wage,  he  naturally  loses  his 
desire  to  exert  additional  effort.  He  will  make  a  studied 
effort  to  limit  production  to  the  maximum  that  he  thinks 
is  safe  without  having  the  price  cut. 

Advantages  and  Disadvantages  of  Straight  Piece-work 

In  straight  piece-work  the  amount  due  the  workman  is 
determined  by  multiplying  the  number  of  pieces  completed 
by  a  set  price  per  piece.  In  this  system  all  the  saving  in 
direct  labor  cost  goes  to  the  workman,  while  the  employer 
benefits  by  the  increased  production  and  the  resulting  de- 
crease in  overhead  cost  per  unit  of  work.  The  main  ad- 
vantages of  the  piece-work  system  are  the  facility  with 
which  costs  can  be  determined  in  advance;  the  ease  with 
which  the  payroll  is  kept;  and  the  simplicity  of  the  system 
to  the  workman.  It  is  generally  recommended  that  the 
straight  piece-work  system  be  applied  only  where  the  de- 
gree of  skill  is  not  an  important  factor,  where  the  work  can 
be  inspected  easily,  where  it  is  of  a  repetitive  nature,  and 
where   the   operations   are  few   and    simple. 

The  disadvantages  of  straight  piece-work  are:  (1)  It  is 
difficult  to  apply  when  the  operations  are  not  fairly  uniform 


over  a  considerable  length  of  time;  <2t  it  is  not  easily  ad- 
in  nil  to  take  care  of  the  fluctuation  In  the  average  price 
of  labor;  (8)  it  bears  uo  relation  to  the  value  ami  the  kill 
of  the   man,  apart    from   his  ability   to  perform  a   certain 

operation     within     a     given     time;      Mi     the    employe     is     nol 

guaranteed  a  minimum  clay's  pay;   cro  adjustment    cannol 

be  easilj  made  to  take  rare  of  conditions  heyond  the  op- 
erator's  control,   such    as   failure   of   power,    breakdown   of 

machines,    anil    poor    material. 
Methods  of  Overcoming  the  Objections  to  Straight  Piece-work 

Various  methods  have  been  devised  for  overcoming  some 
of  the  objections  to  straight  piece-work.  The  fourth  dis- 
advantage, mentioned  in  the  preceding  paragraph,  may  be 
eliminated  by  establishing  a  day  rate  for  each  employe, 
which  is  guaranteed  to  him.  If  for  any  reason,  he  is  un- 
able to  earn  as  much  by  piece-work  as  the  equivalent  of  this 
guaranteed  rate,  then  he  is  paid  at  the  guaranteed  rate  in- 
stead of  at  the  piece-work  rate;  in  other  words,  he  is  always 
assured  of  a  minimum  pay  per  day. 

A  modification  of  the  straight  piece-work  system  is  known 
as  the  differential  piece-work  method.  This  makes  use  of 
two  piece-work  rates  for  the  same  job.  A  standard  time  is 
established  in  which  the  job  should  be  performed.  If  it  is 
not  performed  in  the  standard  time,  or  less,  the  lower  of 
the  two  piece-work  rates  will  be  paid,  but  if  it  is  performed 
in  standard  time  or  less,  then  the  higher  rate  will  be  paid. 
In  this  way,  an  additional  incentive  is  given  for  increased 
effort. 

Group  System  of  Wage  Payment 

When  a  number  of  men  work  together,  as  in  assembly 
work,  it  is  difficult  to  pay  piece  rates  to  each  individual.  In 
that  case  it  is  an  advantage  to  consider  them  as  a  group 
under  a  gang  boss.  A  maximum  labor  cost  is  then  placed 
upon  the  work  to  be  performed  by  them.  When  the  work 
is  finished,  the  total  earnings  of  the  group  will  be  equal  to 
the  sum  of  the  day-rate  wages  of  each  man  plus  half  the 
difference  between  their  wages  and  the  maximum  labor  cost 
estimated  for  the  work.  Each  man's  share  in  this  additional 
bonus  is  proportional  to  his  hourly  rate  and  the  number  of 
hours  that  he  has  worked  on  the  job.  Generally  the  in- 
dividual is  guaranteed  a  day  rate.  This  system  is  often 
used  where  the  output  of  one  workman  is  directly  dependent 
upon  the  output  of  other  men.  Certain  classes  of  foundry 
work,  assembling  operations,  and  riveting  may  be  mentioned 
as  examples  of  work  which  are  adapted  to  the  group  system. 

Premium  System  of  Wage  Payment 

In  order  to  establish  a  premium  system  of  wage  payment, 
time  studies  are  required  for  determining  a  standard  time 
in  which  the  work  should  be  performed.  This  standard  time 
should  be  the  time  required  by  an  average  operator  working 
under  average  conditions.  When  the  work  is  completed  in 
less  than  the  standard  time,  the  operator  is  paid  at  a  certain 
hourly  rate — the  premium  rate— for  the  time  saved,  yi  ad- 
dition to  his  regular  rate.  The  premium  rate  generally 
varies  from  25  to  50  per  cent  of  the  regular  hourly  rate. 

As  an  example  of  this  method,  assume  that  the  standard 
time  for  a  piece  of  work  is  six  hours,  and  that  the  workman 
is  paid  at  the  rate  of  forty  cents  an  hour.  Assume,  further, 
that  the  premium  rate  is  50  per  cent  of  the  regular  rate, 
or  twenty  cents  an  hour.  If  the  man  performs  this  work 
in  six  hours,  he  will  be  paid  at  his  regular  hourly  rate,  or 
6  X  0.40  =  $2.40.  If  he  performs  it  in  four  hours,  he  will 
be  paid  the  hourly  rate  for  four  hours,  and,  in  addition,  the 
premium  rate  of  twenty  cents  an  hour  for  the  two  hours 
saved.  His  pay  for  the  job  would  be  (4  X  0.40)  +  (2  X 
0.20)  or  1.60  +  0.40  =  $2.  This  is  for  four  hours'  work, 
which  makes  his  rate  fifty  cents  an  hour.  His  day  rate  is 
always  guaranteed  so  that  should  he  require  more  than  six 
hours  in  which  to  perform  the  job,  he  will  still  be  paid  his 
regular  hourly  wage  for  the  total  time  that  he  takes  for 
the  work. 
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The  premium  plan  is  a  profit-sharing  plan,  under  which 
the  employer  and  the  employe  share  in  the  gain  from  the 
increase  in  the  output.  The  employer  is  justified  in  obtain- 
ing some  of  this  gain,  because  the  machines  are  used  harder, 
and  more  power  and  supplies  are  employed.  By  dividing 
the  profits,  there  is  less  incentive  on  the  part  of  the  em- 
ployer to  reduce  the  standard  time  in  order  to  reduce  the 
earnings  of  the  workmen. 

The  most  obvious  advantage  of  the  premium  plan  over 
the  straight  piece-work  plan  is  that  it  permits  of  different 
hourly  rates  for  different  men,  and  hence  has  more  flexibil- 
ity. When  hourly  rates  must  be  changed  on  account  of 
changes  in  the  labor  market,  the  adjustments  necessitated 
thereby  are  easily  made,  as  the  standard  time  remains  the 
same  and  only  the  hourly  rates  of  the  men  are  changed. 
The  greatest  disadvantage  of  the  premium  plan  is  that  it 
involves  more  accounting  work,  necessitates  careful  time 
study,  and  involves  the  keeping  of  many  records. 

The  Task-and-bonus  Plan  of  Wage  Payment 

In  the  task-and-bonus  plan  the  standard  time  is  determined 
the  same  as  in  the  premium  plan,  but  instead  of  paying  a 
premium  rate  for  the  time  saved,  a  bonus  (from  25  to  50 
per  cent  of  the  total  wage  paid  for  the  standard  time)  is 
allowed  the  operator,  if  he  completes  his  task  in  standard 
time  or  less.  For  example,  suppose  the  standard  time  is 
six  hours  and  the  hourly  rate  forty  cents.  If  the  workman 
completes  the  work  in  five  hours  he  will  still  be  paid  for  the 
full  standard  time,  6  X  0.40  =  $2.40,  and  in  addition,  a 
bonus  of  25  per  cent  of  this,  or  60  cents.  A  guaranteed  day 
rate  is  always  used  in  connection  with  this  plan. 

The  Standard  Time-rate  Plan  of  Wage  Payment 

After  having  studied  and  used  all  the  preceding  methods 
of  wage  payment,  and  taken  into  consideration  the  ad- 
vantages and  disadvantages  of  each,  the  Westinghouse  Elec- 
tric &  Mfg.  Co.  has  decided  to  try,  in  some  departments,  a 
plan  which  differs  somewhat  from  those  ordinarily  employed 
in  other  machine  manufacturing  plants.  This  new  plan  in- 
volves the  following  three  principles: 

1.  Careful  time  studies  to  establish  a  standard  time, 
which  is  the  time  in  which  an  average  man,  under  average 
conditions,  can  perform  the  work. 

2.  A  day  rate,  which  is  a  fair  amount  for  the  class  of 
work  under  consideration  in  the  locality  in  question.  This 
should  be  equal  to  the  day  rate  that  would  be  paid  for  sim- 
ilar work  if  no  other  system  of  wage  payment  were  used. 

3.  The  application  of  a  standard  time  rate,  which  is  a 
definite  percentage  higher  than  the  day  rate. 

In  practice,  this  system  works  as  follows:  If  the  work  is 
performed  in  standard  time  or  less,  the  employe  is  paid  the 
standard  time  rate  multiplied  by  the  number  of  hours  of 
standard  time  allowed  for  the  job.  If  he  does  not  perform 
the  work  in  standard  time,  he  is  paid  his  day  rate  multi- 
plied by  the  number  of  hours  required  for  the  job.  As  an 
example,  suppose  that  the  standard  time  is  six  hours  and 
the  day  rate  is  forty  cents  per  hour.  The  standard  time  rate 
may  be  taken  as  10  per  cent  higher  than  the  day  rate,  or 
forty-four  cents  per  hour.  If  the  work  is  performed  in  five 
hours,  the  employe  will  be  paid  6  X  0.44  =  $2.64.  or  fifty- 
three  cents  an  hour.  If  it  is  performed  in  six  hours,  he 
will  still  be  paid  $2.64,  or  forty-four  cents  an  hour;  but  if 
it  is  performed  in  seven  hours  he  will  be  paid  only  his  day 
rate,  or  forty  cents  an  hour. 

When  this  system  is  employed,  it  is  important  that  re- 
cords be  kept  of  every  case  where  a  man  is  unable  to  perform 
the  work  in  standard  time,  and  that  special  records  be  made 
out  by  the  time  clerk  and  sent  to  the  time-study  man  for 
investigation.  After  the  investigation,  the  time-study  man 
reports  to  the  superintendent  the  reason  why  the  operator 
failed  to  perform  the  work  in  standard  time.  When  this 
system  is  analyzed,  it  will  be  found  that,  if  the  employe  is 
able  to  perform  the  work  in  standard  time  or  less,  he  works 
on  a  straight  piece-rate  basis:  but  if  he  requires  more  than 


standard  time  for  the  performance  of  the  job,  then  he  works 
on  a  straight  day-rate  basis. 

The  principles  upon  which  this  scheme  is  founded  are 
thought  to  be  fundamentally  correct.  The  two  most  Im- 
portant of  these  are  a  high  day  rate  and  a  low  incentive. 
All  new  employee  have  to  begin  on  the  day  work  basis  while 
learning  the  job.  If  the  day-work  rate  is  low,  then  one 
cannot  expect  to  get  the  right  type  of  man  to  undertake  tin- 
job.  A  special  instruction-period  day  rate,  higher  than  the 
regular  day  rate,  is  only  a  makeshift,  for  when  the  employe 
becomes  proficient,  it  does  not  seem  fair  to  him  that  his 
day-work  rate  should  be  decreased.  A  high  day  rate  is  also 
needed  on  special  short  jobs,  repair  jobs,  and  instni' 
work,  where  a  standard  time  cannot  be  easily  established. 
Again,  if  a  comparatively  high  incentive  is  allowed — perhape 
from  30  to  50  per  cent  above  the  high  day  rate — as  soon  u 
the  worker  becomes  familiar  with  the  work,  his  earnings 
are  out  of  all  proportion  to  the  value  of  his  services.  He 
realizes  this  and  tends  to  curb  his  production,  so  that  hi- 
earnings  may  seem  reasonable.  When  a  lower  incentive  is 
adopted,  care  must  be  taken  that  the  employe  is  aided  in 
every  possible  way  to  work  efficiently.  This  means  that  all 
retarding  influences  must  be  discovered  and  removed. 

The  system  is  only  the  tool.    Its  success  or  failure  depends 
principally  upon  its  being  properly  handled  and  supervised. 


*     *     * 


DIAL  INDICATOR  FOR  TRUING  BUTTONS 

The  accompanying  illustration  shows  an  arrangement  by 
means  of  which  a  dial  indicator  is  attached  to  the  spindle 
of  a  vertical  milling  machine  for  the  purpose  of  truing  up 
buttons  when  locating  them  on  a  jig  plate,  or  similar  work. 
Since  the  dial  is  always  visible  to  the  workman,  this 
method   overcomes   the   objection   of   the   operator   being   re- 


Dial   Indicator   used   on   Vertical   Milling   Machine   for   truing   Buttons 

quired  to  follow  the  indicator  around  and  to  move  to  a  new 
position  with  every  reading. 

The  shaft  A  which  is  held  in  the  milling  machine  spindle 
is  slotted  and  drilled  at  its  lower  end  for  the  purpose  of  at- 
taching the  lever  arm  H  by  means  of  a  pin.  This  arm  is 
bent  on  the  indicator  end  as  shown,  and  is  flattened  where 
it  fits  into  the  slot  in  shaft  .1.  so  that  it  may  operate  freely. 
■The  strap  ('  is  bent  to  conform  to  the  outside  of  the  indicator 
case  to  which  it  is  either  soldered  or  fastened  by  screw- 
The  strap  has  a  tapped  hole  to  receive  the  threaded  end  of 
the  arm  /).  the  opposite  end  of  the  arm  being  titted  into  a 
hole  in  the  shaft,  where  it  is  secured  by  a  machine  screw. 
The  device,  except  the  indicator  itself,  may  be  readily  and 
economically  made.  The  degree  of  accuracy  which  may  be 
obtained  can  be  increased  to  suit  the  requirements  by  simply 
lengthening  the  lever  /.'. 
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IN  order  to  describe  concisely  characteristics  peculiar  to 
Interchangeable  manufacturing,  it  is  necessary  to  use 
many  winds  and  phrases  in  an  arbitrary  sense.  There- 
fore, in  avoid  misunderstanding,  space  is  taken  here  to  de- 
fine several  of  the  important  terms.  The  interpretation  of 
these  terms  is  limited  to  the  ideas  they  express  in  this 
series  of  articles. 

Interchangreability.  Selective  Assembly,  and  Function 

Interchangeability — The  term  interchangeability,  as  used 
here,  refers  to  absolute  interchangeability.  In  this  sense, 
interchangeable  parts  are  parts  that  are  so  made  that  they 
can  be  assembled  or  interchanged  after  final  inspection  with- 
out machining  or  fitting,  and  any  possible  combination  of 
these  parts  will  assemble,  interchange,  and  function  prop- 
erly. To  insure  this  end,  the  most  extreme  limits  permit- 
ted must  be  constantly  checked  against  each  other. 

Selective  Assembly — Selective  assembly  refers  to  a  method 
of  manufacturing  similar  in  many  of  its  details  to  inter- 
changeable manufacturing,  in  which  component  parts  are 
sorted  and  mated  according  to  size  and  assembled  or  inter- 
changed with  little  or  no  machining.  Companion  parts  made 
to  the  extreme  limits  are  not  supposed  to  interchange.  For 
instance,  a  maximum  male  component  will  not  assemble  with 
a  minimum  female  part.  However,  the  maximum  male  and 
female,  or  the  minimum  male  and  female  must  interchange. 
A  good  example  of  this  method  of  assembling  is  found  in 
the  production  of  ball  bearings.  The  balls  are  sorted  into 
groups,  according  to  their  size,  to  facilitate  the  assembly 
of  any  bearing  with  balls  of  uniform  size.  As  a  matter  of 
fact,  nearly  every  so-called  interchangeable  article  represents 
a  combination  of  the  two  methods  of  quantity  production — 
interchangeable  and  selective. 

Function — The  term  function  is  used  extensively  and  with 
various  shades  of  meaning.  The  word  itself  has  many  mean- 
ings. The  dictionary  gives  one  as  "fulfillment  or  discharge 
of  a  set  duty  or  requirement";  and  another  as  "that  mode 
of  action  or  operation  which  is  proper  to  any  structure," 
etc.  As  applied  to  component  parts,  the  word  has  been  used 
to  express  both  these  meanings.  This  includes  all  require- 
ments of  interchangeability  and  service  which  the  part  must 
render  throughout  the  normal  life  of  the  mechanism  of 
which  it  forms  a  part.  The  same  meaning  is  intended  when 
it  is  applied  to  the  assembled  mechanism.  The  functional 
design  refers  specifically  to  the  combination  of  mechanical 
movements  required  to  make  the  completed  mechanism  per- 
form its  specified  duties.  Functional  gages  are  those  which 
test  the  functional  operation  of  components  without  strict 
adherence  to  their  exact  physical  dimensions. 

Limit  and  Tolerance 

Limit — In  every  interchangeable  mechanism  there  are  cer- 
tain maximum  and  minimum  sizes  for  each  part,  between 
which  the  parts  will  function  properly  in  conjunction  with 
each  other  and  outside  of  which  they  will  not.  These  sizes 
are  the  absolute  limits  of  the  parts.     The  established  limits 
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are  the  maximum  and  minimum  dimensions  specified  on  the 
component  drawings.  The  established  limits  should  ap- 
proach as  closely  to  the  absolute  limits  as  normal  manu- 
facturing conditions  require.  Limits  established  without 
regard  to  the  absolute  limits  result  either  in  excessive  cost 
of  manufacture  or  faulty  mechanisms  or  both.  If  the  estab- 
lished limits  are  much  more  severe  than  the  absolute  limits, 
needless  expense  is  incurred  in  manufacturing.  On  the  other 
hand,  if  the  established  limits  are  more  liberal  than  the 
absolute  limits,  unsatisfactory  mechanisms  will  be  produced. 
Tolerance — Tolerance  is  the  amount  of  variation  permitted 
on  dimensions  or  surfaces.  The  tolerance  is  equal  to  the 
difference  between  the  maximum  and  minimum  limits  of 
any  specified  dimension.  For  example,  if  the  maximum  limit 
for  the  diameter  of  a  shaft  was  2.000  inches  and  its  min- 
imum limit  was  1.990  inch,  the  tolerance  for  this  diameter 
would  be  0.010  inch.  By  determining  the  maximum  and 
minimum  clearances  required  on  operating  surfaces,  the  ex- 
tent of  these  tolerances  is  established.  The  application  of 
the  tolerances  to  the  basic  dimensions  fixes  the  limits. 

Basic  and  Model  Size 

Obviously,  the  absolute  limits  of  the  various  dimensions 
and  surfaces  indicate  danger  points,  inasmuch  as  parts  made 
beyond  these  limits  are  unserviceable.  A  careful  analysis 
of  a  mechanism  shows  that  one  of  these  danger  points  is 
more  sharply  defined  than  the  other.  For  example,  a  cer- 
tain stud  must  always  assemble  into  a  certain  hole.  If  the 
stud  is  made  beyond  its  maximum  limit,  it  will  soon  be  too 
large  to  assemble.  If  it  is  made  beyond  its  minimum  limit, 
it  will  be  too  loose  or  too  weak  to  function.  The  absolute 
maximum  limit  in  this  case  can  be  defined  within  a  range 
of  0.001  inch,  whereas  the  absolute  minimum  limit  cannot 
be  defined  within  a  range  of  at  least  0.004  inch.  In  this 
case  the  maximum  limit  is  the  more  sharply  defined. 

Basic  Size — The  basic  size  expressed  on  the  component 
drawing  is  that  limit  which  defines  the  more  vital  of  the  two 
danger  points,  while  the  tolerance  defines  the  other.  In  gen- 
eral, the  basic  dimension  of  a  male  surface  is  the  maximum 
limit  which  requires  a  minus  tolerance.  Similarly,  the  basic 
dimension  of  a  female  surface  is  the  minimum  limit  requir- 
ing a  plus  tolerance,  as  shown  in  Fig.  1.  There  are,  how- 
ever, dimensions  which  define  neither  a  male  nor  a  female 
surface.  Such  are  dimensions  for  the  location  of  holes.  In 
a  few  cases  of  this  kind,  a  variation  in  one  direction  is  less 
dangerous  than  a  variation  in  the  other.  Under  these  con- 
ditions, the  basic  dimension  represents  the  danger  point, 
and  the  tolerance  permits  a  variation  only  in  the  less  danger- 
ous direction.  At  other  times,  the  conditions  are  such  that 
any  variation  from  a  fixed  point  in  either  direction  is 
equally  dangerous.  In  such  a  case,  the  basic  size  represents 
this  fixed  point.  Tolerances,  when  given  on  the  component 
drawing,  extend  equally  in  both  directions. 

Model  Size — If  a  model  is  developed  as  a  standard  of  preci-  . 
sion,  the  model  parts  become  the  physical  representations  of 
the  basic  sizes.     In  other  words,  for  all  practical  purposes, 
the  model  size  and  the  basic  size  are  identical. 
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Maximum  and  Minimum  Metal  Sizes 

Maximum  Mi  tal  Size — Maximum  metal  size  is  that  limit 
at  which  the  part  contains  the  maximum  amount  of  metal. 
This  would  be  the  maximum  male  limit  and  the  minimum 
female  limit.  In  many  cases,  a  careful  analysis  is  necessary 
to  determine  which  limit  represents  the  maximum  metal 
conditions,  as  many  dimensions  are  neither  male  nor  fe- 
male. In  other  cases,  such  as  locations  of  holes,  there  are 
neither  maximum  nor  minimum  metal  conditions.  With  few 
exceptions,  however,  the  maximum  metal  sizes  are  also  the 
basic  sizes. 

Minimum  Metal  Size — Similarly,  the  minimum  metal  size 
is  that  limit  at  which  the  part  contains  the  minimum 
amount  of  metal.  This  is  the  minimum  male  limit  and  the 
maximum  female  limit,  when  the  dimensions  can  be  so 
classified. 

Minimum  and  Maximum  Clearance    Interference 

Minimum  Clearance — It  is  evident  that  there  must  be  a 
definite  amount  of  clearance  between  male  and  female  com- 
ponents which  operate  together.  The  minimum  clearance 
should  be  as  small  as  will  permit  the  ready  assembly  and 
operation  of  the  parts,  while  the  maximum  clearance  should 
be  as  great  as  the  functioning  of  the  mechanism  will  allow. 
The  difference  between  the  maximum  and  minimum  clear- 
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Fig.    1.      Graphic   Illustration   of   the   Meaning   of   the   Terms   Limit   and 
Tolerance 

ances  defines  the  extent  of  the  tolerances.  On  companion 
elementary  surfaces,  the  difference  between  the  maximum 
male  limit  and  the  minimum  female  limit  determines  the 
minimum  clearance,  as  shown  in  Fig.  2.  On  composite  sur- 
faces, careful  study  is  required  to  determine  which  limit 
should  be  used.  In  fact,  it  is  impossible  in  certain  cases 
to  have  the  minimum  clearance  conditions  at  all  points  at 
the  same  time.  In  general,  however,  the  comparison  of  the 
basic  sizes  of  companion  parts  gives  the  minimum  clearance 
conditions. 

Maximum  Clearance — On  elementary  surfaces,  the  differ- 
ence between  the  minimum  male  limits  and  the  maximum 
female  limits  establishes  the  maximum  clearances.  In  gen- 
eral, the  terms  maximum  or  minimum  clearance  refer  only 
to  the  clearance  between  surfaces  which  operate  together 
or  within  close  proximity  to  each  other.  When  surfaces 
stand  well  clear  of  each  other,  and  there  is  little  or  no 
danger  of  interference,  as  between  unfinished  forged  or  cast 
surfaces,  the  matter  of  maximum  and  minimum  clearance 
plays  little  part  in  determining  the  tolerances. 

Interference — If  a  male  member  is  larger  than  a  female 
member,  it  is  obvious  that  there  will  be  interference  when 
these  parts  are  assembled  together.  Such  interference  is  re- 
quired where  force  fits  are  specified.  If  interchangeable 
parts  are  to  be  forced  together,  this  interference  performs 
a  similar  function  to  that  of  clearance  on  operating  surfaces. 
In  this  case,  the  minimum  interference  establishes  the 
danger  point.  This  means  that  for  force  fits  the  basic  male 
dimension  is  the  minimum  limit  requiring  a  plus  tolerance, 
while  the  basic  female  dimension  is  the  maximum  limit  re- 


Quiring  a  minus  tolerance.  (See  Fig.  '.',).  When  the  com- 
ponent drawings  permit  an  interference  where  a  clearance 
is  required,  they  are  wrong.  The  term  interference  is  often 
used  to  express  such  conditions  of  error. 

Operating.  Functional  and  Clearance  Surfaces -Atmospheric  Fits 

Operating  surfaces — The  term  operating  surface  is  used 
to  distinguish  the  working  surfaces  of  the  mechanism  from 
the  others.  It  is  clear  that  the  working  surfaces  are  the 
essential  ones;  all  others  are  present  only  because  of  the 
necessity  of  holding  the  mechanism  together.  Generally 
speaking,  the  operating  surfaces  are  the  machined  surfaces, 
while  the  others  often  retain  their  original  forged  or  cast 
finish.  The  operating  surfaces  are  divided  into  two  classes, 
which  are  designated  functional  and  non-functional,  or  clear- 
ance, surfaces. 

Functional  Surfaces — The  functional  surfaces  are  those  op- 
erating surfaces  which  control  the  functioning  of  the  mech- 
anism, as  shown  in  Fig.  4.  These  must  naturally  be  held 
to  the  closest  limits.  Every  operating  part  of  a  mechanism 
must  be  controlled  in  operation  within  reasonably  close  lim- 
its in  each  plane.  After  these  functional  requirements  of 
location  are  met,  all  other  surfaces  should  have  as  large 
clearances  as  possible,  unless  the  factor  of  strength  is  the 
controlling  one.     Those  surfaces  that  affect  the  relative  loca- 
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Fig.   2.     Graphic  Illustration  of  the  Meaning  of   the   Terms  Maximum 
and  Minimum  Clearance 

tion  of  the  operating  parts  in  operation  are  the  functional 
surfaces.  For  example,  the  surface  of  a  pad  on  which  a 
bracket  that  carries  operating  parts  is  fastened  is  a  func- 
tional surface;  whereas,  the  surface  of  a  pad  that  supports 
a  bracket  for  holding  wrenches  or  oil-cans  is  not. 

Clearance  Swfaces — Clearance  surfaces  are  those  operat- 
ing surfaces  which  are  not  functional  surfaces.  In  this  class 
are  surfaces  which  do  not  control  the  location  of  operating 
members  while  functioning,  but  which  either  prevent  them 
from  being  disassembled  or  locate  them  approximately  in 
their  inactive  position,  or  both. 

Atmospheric  Fits — Atmospheric  fits,  as  the  name  implies, 
refers  to  those  surfaces  which,  under  all  conditions,  stand 
entirely  clear  of  any  other  operating  or  functional  members 
of  the  mechanism.  Such  is  the  outside  of  a  machine  frame. 
Many  surfaces  on  operating  parts  are  themselves  also  at- 
mospheric fits.  With  few  exceptions,  the  majority  of  the 
surfaces  of  all   mechanisms  are  atmospheric   fits. 

Elementary  and  Composite  Surfaces    Compound  Tolerances 

Elementary  Surfaces — An  elementary  surface  is  one  which 
is  defined  with  a  single  dimension,  such  as  a  cylinder,  a 
plane,  or  a  sphere.  For  example,  a  reamed  hole  of  a  spec- 
ified depth  represents  two  elementary  surfaces.  The  diam- 
eter defines  one  and  the  depth  the  other.  Obviously,  most 
surfaces  which  are  not  elementary  in  themselves  are  a  com- 
bination of  elementary  surfaces.  In  so  far  as  such  surfaces 
are  machined  and  measured  according  to  their  elements, 
they  are  considered  elementary  surfaces.  When  the  com- 
bination as  a   whole  is  measured  or  machined,  and  a  varia- 


II -Jo 


MACHINERY 


August,  1919 


Fig.    3. 


Graphic   Illustration   of   the   Meaning   of    the   Terms   Maximum 
and  Minimum  Interference 


tion  on  one  surface  affects  the  dimension  of  another,  they 
are  not  elementary  but  composite  surfaces. 

Composite  surfaces — Composite  surfaces  are  those  surfaces 
which  are  required  to  maintain  a  co-relation  which  cannot 
be  expressed  by  a  single  dimension.  For  example,  Fig.  5 
shows  a  yoke  end.  The  over-all  dimension  (2.500  inches) 
controls  elementary  surfaces.  The  dimension  of  the  slot 
(0.750  inch)  and  that  of  its  location  (0.875  inch)  also  define 
elementary  surfaces  when  used  independently.  If,  however, 
surfaces  marked  A,  B,  and  C  are  required  to  be  checked  con- 
currently, these  elementary  surfaces  become  composite.  Ir- 
regular profiles,  the  co-relation  of  several  holes  to  each  other, 
tapered  surfaces,  thread  sizes  and  forms,  the  contour  and 
location  of  gear  teeth,  etc.,  are  examples  of  more  complicated 
composite  surfaces  than  the  example  shown  in  Fig.  5. 

Compound  Tolerances — A  compound  tolerance  refers  to 
those  conditions  where  the  established  tolerances  on  more 
than  one  dimension  determine  the  required  limits.  These 
exist  in  conjunction  with  the  dimensioning  of  composite  sur- 
faces. For  example,  a  compound  tolerance  exists  in  estab- 
lishing the  location  of  surface  C  in  Fig.  5  from  surface  A. 
This  condition  of  compound  tolerances  will  be  covered  in 
greater  detail  in  a  subsequent  article. 

Working-  or  Register  Points 

Working  or  Register  Points — The  working  or  register 
points  are  those  surfaces  that  are  employed  for  locating  the 
parts  in  the  jigs  and  fixtures  during  the  process  of  manu- 
facture. Sometimes  important  functional  surfaces  are  used 
for  this  purpose.  In  other  cases,  for  parts  of  irregular  form, 
special  lugs  are  provided  to  serve  this  end.  These  are  re- 
moved after  the  machining  operations  are  complete.  Reg- 
ister points  become  functional  surfaces  when  they  are  em- 
ployed to  machine  other  functional  surfaces.  As  few  locat- 
ing points  as  possible  should  be  established;  this  practice 
simplifies  the  design  of  the  gages  and  other  equipment. 

Unit  Assembly 

Unit  A  s  s  e  mbl  y — Many 
mechanisms  are  a  combina- 
tion of  several  semi-independ- 
ent mechanisms  which  may 
be  assembled  and  tested  in- 
dividually before  they  are  as- 
sembled together.  This  is 
known  as  unit  assembly;  it 
is  of  particular  value  for  a 
plant  which  manufactures  a 
varied  product  where  such 
unit  assemblies  are  inter- 
changeable. An  example  would 
be  a  feed-box  that  could  be 
used  on  several  types  of  ma- 
chines. This  practice  enables 
a  plant  to  obtain  the  benefits 
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of  quantity  production  on  these  unit  assemblies  although 
the  quantity  of  production  on  any  one  type  of  machine  is 
small. 

Precision  and  Accuracy 

Precision — There  are  two  characteristics  pertaining  to  the 
physical  dimensions  of  the  parts  manufactured.  For  pur- 
poses of  discussion,  we  will  call  them  precision  and  accuracy. 
The  two  are  often  considered  identical,  and  if  ideal  condi- 
tions could  be  maintained,  they  would  be  identical.  In  or- 
dinary manufacturing  practice,  however,  precision  alone  is 
usually  obtained,  and  precision  is  all  that  is  necessary  in 
most  cases.  It  is  when  several  factories  attempt  independ- 
ently to  produce  a  common  interchangeable  product  that  ac- 
curacy is  required.  The  degree  of  precision  is  measured  by 
the  amount  of  variation  that  exists  between  duplicate  parts. 
For  example,  a  reamed  hole  is  dimensioned  as  0.500  inch  in 
diameter.  In  manufacture,  a  product  is  obtained  in  which 
the  difference  between  the  largest  and  smallest  holes  pro- 
duced does  not  exceed  0.005  inch.  The  degree  of  precision 
in  this  case  would  be  0.005  inch,  even  though  the  absolute 
size  of  the  largest  hole  was  0.508  inch. 

Accuracy — The  accuracy  of  any  determination  is  measured 
by  its  limit  of  error  from  a  fixed  standard.  For  example,  a 
length  of  one  inch  is  to  be  measured.  We  will  assume,  for 
the  sake  of  argument,  that  the  measuring  instruments  are 
absolute.  This  length  measured  with  an  ordinary  steel  scale 
gives  a  result  correct  within  a  limit  of  error  of  about  0.01 
inch.  If  measured  with  a  micrometer,  the  result  is  correct 
within  a  limit  of  error  of  about  0.005  inch.  If  measured 
on  a  sensitive  measuring  machine,  the  result  is  correct  with- 
in a  limit  of  error  of  about  0.00001  inch;  while  if  measured 
by  optical  methods,  advantage  being  taken  of  the  principle 
of  interference  of  light  waves,  the  result  is  correct  within  a 
limit  of  error  of  0.000001  inch  or  less.  It  may  be  of  in- 
terest to  note  here  that  the  United  States  legal  standard  of 

length  has  been  defined  by 
the  Bureau  of  Standards  in 
terms  of  light  waves.  By  this 
means,  an  absolute  standard 
is  established,  since  the 
lengths  of  light  waves  are 
absolute.  The  term  accuracy 
implies  a  comparison  with  a 
fixed  standard.  In  the  ex- 
ample given  to  illustrate  pre- 
cision, the  limit  of  precision 
is  0.005  inch,  while  the  limit 
of  accuracy  is  0.008  inch.  It 
is  obvious  from  this  that  it 
is  more  difficult  to  maintain 
a  limit  of  accuracy  of  0.001 
inch  than  it  is  to  maintain  a 
limit  of  precision  of  the  same 
amount. 
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Component  and  Operation  Drawings 
Component  Drawings — Component  drawings  are  detailed 
drawings  of  the  component  parts  of  a  mechanism.  For  inter- 
changeable manufacturing,  these  drawings  show  the  com 
pleted  dimensions  required  (or  inspection  gage  require- 
ments) of  the  parts.  These  include  all  tolerances  and  any 
sub-assemblies  that  may  be  necessary  to  assist  in  their  proper 
interpretation. 

Operation  Drawings — An  operation  drawing  is  a  detailed 
drawing  or  sketch  which  gives  the  dimensions  required  on 
an  individual  machining  operation.  These  drawings  are  used 
to  record  much  supplementary  information  that  might  be 
confusing  or  misleading  on  the  component  drawings,  such  as 
allowances  for  finishing  cuts  and  grinding  operations,  etc. 
*     *     * 

SHEARING  TOOL  FOR  CUTTING 
OFF  TUBING 

By  F.  A.   8TOYB 

An  appliance  that  is  used  in  connection  with  a  punch 
press  for  cutting-off  operations  on  special  lengths  of  tub- 
ing is  illustrated  herewith.  The  tubing  is  4%  inches  out- 
side diameter  and  3%  inches  inside  diameter,  and  is  cut 
into  pieces   4%    inches  long  from   tubing  varying   from    18 


Fig.    1.      Sectional    View    of    Device    for   shearing    Tubing 

to  22  feet  in  length.  The  device  and  a  piece  of  tubing  are 
shown  in  section  in  Fig.  1  after  a  cutting-off  operation  has 
been  performed.  The  sliding  blade-holder  A,  and  the  shoe 
or  stationary  blade-holder  B,  both  of  which  are  made  of 
cast  iron,  carry  the  blades  C,  which  are  made  of  tool  steel 
and  are  hardened.  The  faces  of  the  blades  and  the  sur- 
faces adjacent  to  the  tubing  are  ground,  it  being  the  prac- 
tice to  reverse  the  blades  before  regrinding  them.  Plug  D 
is  made  of  machine  steel  and  has  a  hardened  and  ground 
tool-steel  face  E  secured  to  it  as  shown.  The  handle  F 
is  a  piece  of  one-inch  pipe  screwed  into  plug  D,  and  is  of 
sufficient  length  to  project  beyond  the  end  of  the  tubing. 
The  sliding  plug  G  is  also  made  of  machine  steel,  and  has 
a  hardened  and  ground  tool-steel  face  H  secured  to  it  sim- 
ilar to  plug  D.  The  face  H  has  a  very  slight  boss  that  af- 
fords a  sufficient  amount  of  clearance  between  the  edges  of 
the  two  tool-steel  faces  H  and  E.  The  gate  J  is  a  steel 
forging  upon  which  ways  have  been  machined  to  allow 
the  slide  which  carries  plug  G  to  move  freely.  This  slide 
is  held  in  the  milled  way  by  the  gibs  P.  From  Fig.  2  it 
will  be  seen  that  the  gate  J  is  hinged  on  stud  R  and  must 
be  opened  to  permit  of  removing  the  severed  piece  of  tub- 
ing. The  gate  is  clamped  in  the  closed  position  by  means 
of  the  connecting  link  S  which  is  hinged  on  the  stud  U 
and   the  eccentric   cam-lever   T. 


Referring  to   Fig.   l.  it   is  obvious  that   when   gate  J 
closed,  the  face  of  E  is  held  against  the  face  of  //.  and  the 
tubing  may  he  pushed  over  the  two  plugs  and  against 
/.        When   the  press   is  tripped,  plug  0  will   be  forced  down 
ward    with    the    travel    of    the    ram,    and    as   the    rain    return 
to    its   original    position,    plug   >i,   carrying    the   severed    ; 
Of    tttbing,    will    also    he   returned    to    its    former    position    as 
determined   by   the  adjusting  screw    V.   by   means   of    ID1 
.V.      These    tprlnge   are    held    between   strap   0    and    plate   L 
by  means  of  the   bolts  M.     On  account  of  the  semicircular 
shape  of  the  shearing  blades,  it  is  necessary  that  the  blade- 
holder  A   be  raised  sufficiently  so  that  the  plug  (J   with  its 
red    piece   of   tubing   may   swing   clear    of   li    when    Un- 
gate ./  is  opened  for   unloading  the   plug.     A   travel  of  the 
press   rani   of   about    %    inch    is   required    to   cut   the   tubing 
completely    after    the    blade    comee    into    contact    with    the 
work,  and  about  100  tons  pressure  and  two  men  for  loading 
and  unloading  are  needed  for  tin    operation. 
*     *     * 

UNITED  STATES  IRON  AND  STEEL  TRADE 
WITH  JAPAN 

The  American  trade  with  Japan  in  iron  and  steel  has  in- 
creased during  the  war  to  a  phenomenal  extent  according 
to  figures  published   in  a  recent  number  of   the   Iron   Age. 


Fig.    2.      Plan   View   of   Tube    Shearing   Device    shown    in   Fig.    1 

Although  this  increase  is  apparent  in  many  products,  it  is 
particularly  striking  in  the  case  of  steel  plates  and  sheets, 
tin  plate,  and  machinery.  In  1913  Japan  took  only  7250 
gross  tons  of  American  steel  plates  and  sheets,  but  in  1918 
that  country  received  120,395  tons  of  steel  plates  and  53.S62 
tons  of  sheets  or  174,257  tons  of  both,  which  was  equivalent 
to  twenty-four  times  the  pre-war  consumption.  Japan's  ab- 
sorption of  steel  plates  was  still  more  striking  at  the  height 
of  the  war.  In  1917,  out  of  total  exports  of  r>2r>.660  tone  of 
steel  plate  from  the  United  States.  Japan  was  credited  with 
257,709  tons  or  about  50  per  cent.  In  tin  plate  and  machin- 
ery the  trade  with  Japan  has  also  shown  a  marked  Incn 
In  1913  Japan  received  from  the  United  States  only  ^J7  tuns 
of  tin  plate;  in  litis  this  amounted  to  36,649  tons.  Th< 
port  value  of  all  metal-WOrking  machinery  shipped  from  the 
United  States  in  1913  was  $15,558,212,  and  in  1918  it  was 
$51,620,297.  Japan's  share  in  1913  is  not  recorded,  bat  in 
1916  exports  of  metal-working  machinery  to  Japan  were 
valued  at  $801,449,  and  in  1!US  they  were  equal  to  over 
$4,000,000.  Japan's  imports  of  rails  were  four  times  greater 
in  1918  than  in  191"..  and  the  use  of  cast  and  wrought  pipe 
and  fittings  from  1916  to  l!'ls  expanded  over  threefold.  In 
the  non-ferrous  field  the  increase  in  Japanese  buying  has 
been  significant  The  exports  of  spelter  to  Japan  in  1916 
amounted  to  149  tons  and  in   1918  had  increased  to  337S  tons. 
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Fig.   1.     Slabbing  Type  of  Milling  Machine  equipped  for  milling  Edges  of  Locomotive  Engine  Side  Frames 

Milling  Practice  in  Locomotive  Shops 

Methods  of  Milling  Heavy  Forgings  for  the  Side-rods,  Connecting-rods 
and  Side  Frames  of  Locomotives 

By  EDWARD  K.  HAMMOND 


ENGINEERING  works  which  are  engaged  in  building 
locomotive  engines  have  a  number  of  heavy-duty  mill- 
ing operations  to  perform  on  parts  of  their  product. 
Among  the  more  severe  of  these,  are  operations  required  on 
forgings  for  connecting-rods  and  side-rods.  Figs.  1  to  7,  in- 
clusive, show  some  of  the  typical  milling  operations  for 
which  the  multiple-spindle  or  so-called  "slabbing"  type  of 
milling  machines,  built  by  the  Bement-Miles  Works  of  the 


Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York  City,  are 
used  in  several  of  the  more  prominent  locomotive  shops  in 
this  country.  In  this  connection,  it  may  be  mentioned  that 
some  of  these  milling  operations  performed  in  locomotive 
shops  are  among  the  most  severe  classes  of  service  that  are 
required  of  milling  machines.  This  is  true  of  both  the  rate 
at  which  metal  is  removed  by  the  cutters,  and  the  toughness 
of  the  forgings  to  be  milled. 


Fig,    2. 


Slabbing  Operation  on   Same  Locomotive   Side   Frames  that  are   shown  in  Fig.   1,   but  with  the   Work   turned 

over  for  milling  Opposite  Edges 
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Fig.  3.     Design  of  Locomotive  Side  Frames  which  are  shown  being-  milled  in  Figs.   1  and  2 


Slabbing-  Operations  on  Locomotive  Side  Frames 
Figs.  1  and  2  show  two  of  the  operations  which  are  re- 
quired for  the  milling  of  locomotive  side  frames  from  the 
forgings.  The  finished  piece  is  illustrated  in  Fig.  3  and  by 
reference  to  this  illustration  in  connection  with  the  follow- 
ing description,  an  idea  will  be  obtained  of  the  exact  nature 
of  the  work  that  must  be  done  in  order  to  complete  the  ma- 
chining of  these  parts. 

After  setting  up  four  forgings  on  the  machine,  the  first 
step  is  to  provide  for  milling  faces  A,  B,  and  C  in  the  order 
named,  and  after  this  has  been  done,  surfaces  D  and  E  are 
the  next  to  be  milled.  In  handling  work  of  this  general 
character  on  a  slabbing  type  of  milling  machine,  it  is  pos- 
sible to  use  the  machine  for  sinking  the  cutters  to  the  re- 
quired depth  in  the  work,  in  addition  to  feeding  the  work 
under  the  cutters.  Obviously,  the  power  mechanism  provided 
for  traversing  the  cross-rail  on  the  housings  is  utilized  when 
it  is  required  to  sink  the  cutter  into  the  work.  This  was 
also  the  method  of  procedure  adopted  to  provide  for  forming 
the  curved  shoulder,  or  "radius,"  between  surfaces  A  and  C. 
and  also  between  surfaces  B  and  D,  and  B  and  E. 

As  faces  A,  B  and  G  are  parallel  to  the  under  side  of  the 
forging,  the  four  pieces  of  work  can  be  set  flat  on  the  ma- 
chine table  for  the  milling  of  these  surfaces.  Next  in  the 
sequence  of  operations  comes  the  machining  of  surface  D  on 
each  of  the  four  side  frames.  It  will  be  evident  from  Fig.  3 
that  this  surface  is  inclined  to  face  G  and  so  special  means 
must  be  provided  for  obtaining  the  required  angle.  This  is 
easily   done  by  blocking  up  the  work  at  one  end  in  order 


that  traversing  of  the  forgings  under  the  cutter.s  may  r< 
in  milling  surface  I)  on  each  forging  in  the  desired  relation- 
ship to  other  finished  faces.  As  in  the  preceding  case,  it  is 
necessary  to  sink  the  cutter  into  the  work  in  order  to  pro- 
duce the  required  radius  between  faces  B  and  D.  After  fin- 
ishing this  milling  operation,  the  blocks  are  removed  in 
order  to  drop  the  forgings  back  to  a  position  flat  on  the 
table,  and  the  cross-rail  must  next  be  raised  to  allow  suf- 
ficient clearance  to  pass  the  central  work-holding  clamps 
beneath  the  cutters.  The  cutters  are  then  sunk  into  the 
work  to  the  required  depth,  after  which  the  feed  is  engaged 
to  provide  for  milling  surface  E.  This  completes  the  opera- 
tions which  are  performed  with  the  forgings  held  in  the 
position  shown  in  Fig.  1. 

On  the  opposite  edge  of  the  forgings,  as  milled  when  set 
up  on  the  machine  shown  in  Fig.  2,  there  are  three  parallel 
faces  F,  G  and  H,  and  two  inclined  faces  I  and  J.  For  fin- 
ishing the  parallel  faces,  the  work  is  located  from  the  two 
parallel  faces  A  and  B,  which  were  finished  during  the  pre- 
liminary slabbing  cut  that  was  taken  across  the  opposite 
edge  of  the  forgings  when  they  were  set  up  on  the  machine 
shown  in  Fig.  1.  A  similar  slabbing  cut  is  taken  across  the 
work  after  it  is  set  up  on  the  machine  shown  in  Fig.  2,  and 
this  results  in  finishing  face  F.  The  work  is  next  blocked 
up  to  the  required  position  for  milling  inclined  face  7,  after 
which  the  blocks  are  removed  to  relocate  the  forgings  from 
faces  A  and  B.  Then  the  cutter  is  sunk  to  the  required 
depth,  and  surface  G  is  milled,  care  being  taken  to  trip  the 
power  feed  at  exactly  the  desired  point  to  produce  the  re- 


Fig.  4.     Slabbing  Type  of  Milling  Machine  equipped  for  the  Performance 
of  Channeling  Operation  on  Locomotive  Connecting-rods 


Fig.   5. 


Close  View  of  the  Work  and   Cutters  on  the   Slabbing  Type  of 
Milling  Machine   shown  completely  in  Fig.   4 
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quired   "radius"  .it   the  oppo  Ite  and   of 

iii  ii  Li.-.-  'I'll.-  oroia  pa  ii  i  nexl  re  lei  In 
id,,  proper  position  for  milling  face  //. 
after  which  « i » *  -  forginga  are  blocked  up 
i,,  ihr  p.-  >u  u  iii  i 'i.     ■  i eadj   for 

•  milling    Incllm  >\  «  bicn   com 

pletea  the  opei  .'i  Ion  required  on  the 
edges  of  the  work  There  are  other  mil1 
mi',   opera!  Ion  •   to   bt    i"  rformed   <>n    the 

sides  of  the  work  ;nul  subsequent    machin- 

iii:',  operations,  bul  a  discussion  of  tins 
wDik  does  uol  come  within  the  scope  of 

the  present  article.  A  good  idea  of  the 
am. Mint  of  service*  that  is  obtained  from 
the  milling  machines  used  on  the  work 
shown    in    !<'igs.    I    and   2.  will   he  gathered 

from  the  tact  that  approximately  i;>r>G 
pounds  of  steel  is  removed  from  the  edges, 
and  the  length  of  time  required  to  do  this 
work  is  six  hours  and  twenty  nine  min- 
utes. The  depth  of  cut  taken  on  each  face 
of  the  work  and  the  lime  occupied  in 
milling  each  face  are  shown  in  Fig.  3. 

Fluting  or  Channel-milling-  Operations 
on  Connecting-rods 

Forging*  from  which  locomotive  engine 

connecting-rods   are  to  be   machined   are 

brought   to  the  desired  form  through  fol- 


Fig.   6. 


Slabbing:   Type   of   Milling-    Machine    equipped    for   simultaneously    milling    Edges    of 
Seven  Locomotive   Engine   Side-rods 


lowing  the  same  general  method  of  procedure  that  was  de- 
scribed for  the  milling  of  side  frames.  Consequently,  it  is 
unnecessary  to  enter  into  a  detailed  description  of  the  pre- 
liminary operations  which  are  performed  before  attention  is 
called  to  Figs.  4  and  5,  which  show  the  performance  of  what 
is  variously  known  as  the  channeling  or  fluting  operation. 
It  will  be  seen  that  three  cutters  are  provided  for  milling 
the  channel  in  three  forgings  which  are  set  up  on  the  ma- 
chine at  a  time.  For  the  performance  of  these  channeling 
operations,  the  machine  cannot  be  operated  under  as  severe 
conditions  of  speed  and  feed  as  in  the  case  of  plain  slabbing 
operations,  because  it  is  more  difficult  to  dissipate  the  heat 
generated  by  the  cutters,  owing  to  the  fact  that  they  are 
more  closely  surrounded  by  the  metal. 

The  method  of  setting  up  these  forgings  for  milling  the 
channels  will  be  fairly  apparent  from  the  illustration;  but 
at  this  point  it  will  be  of  interest  to  outline  the  conditions 
of  speed  and  feed,  and  the  time  which   is  allowed  by  one 


Fig.  7.     Locomotive  Engine  Side-rods  shown  in  Fig.   6  set  up  for  the.  Simultaneous  Performance 
of   Slabbing   Operation  on   the   Flat   Sides   of   Three   Pieces   of   Work 


well-known  locomotive  plant  for  the  performance  of  this 
operation.  On  the  connecting-rods  which  are  shown  in  pro- 
cess of  milling,  the  channels  are  4  1/2  inches  wide  by  1  25/32 
inch  deep  by  10  feet  long;  and  the  forgings  are  made  of  45- 
to  50-point  carbon  steel.  For  the  performance  of  the  channel- 
milling  operations,  the  rate  of  feed  employed  is  from  2  1/2 
to  3  inches  per  minute,  this  being  all  that  the  milling  cutters 
will  stand  without  excessive  wear.  In  this  plant,  a  feed  of 
5  1/2  inches  per  minute  has  been  employed  with  a  cutting 
speed  of  80  feet  per  minute,  but  operating  under  such  severe 
conditions,  it  was  found  that  the  rapid  wear  of  the  milling 
cutters  more  than  offset  the  improved  rate  of  production. 
Operating  with  a  feed  not  exceeding  3  inches  per  minute,  the 
milling  cutters  are  good  for  three  settings,  that  is  to  say, 
for  milling  the  flutes  on  both  sides  of  nine  connecting-rods, 
before  they  require  grinding.  On  this  channel-milling  op- 
eration, the  time  required  to  complete  three  rods  is  twelve 
hours,  this  figure  representing  the  time  from  floor  to  floor. 
It  is  found  economical  to  take  two  cuts 
in  each  channel,  the  first  being  1 1/8  inch 
in  depth  and  the  second  21/32  inch  in 
depth,  giving  the  required  total  of  1  25/32 
inch. 

Slabbing  Operations  in  Milling  Loco- 
motive Side-rods 

Planer  type  milling  machines,  built  by 
the  Bement-Miles  Works  of  the  Niles- 
Bement-Pond  Co.,  are  used  in  a  number 
of  plants  for  milling  the  side-rods  that 
connect  driving  wheels  of  locomotive  en- 
gines. Figs.  6  and  7  show  two  of  this 
company's  machines  set  up  for  the  per- 
formance of  slabbing  operations  on  the 
edges  and  flats  of  side-rod  forgings.  For 
the  milling  operation  on  the  edges  of  the 
work,  it  will  be  apparent  that  fixtures  are 
employed  which  have  sufficient  capacity 
for  setting  up  fourteen  forgings  at  a  time; 
and  by  utilizing  the  power  feed  mechan- 
ism for  the  cross-rail,  provision  is  made 
for  milling  the  rods  to  the  desired  form. 
The  fixtures  used  for  holding  these  parts 
on  the  milling  machine  table  are  of  no 
special  interest,  as  it  will  be  seen  that 
they  consist  merely  of  end  blocks  for  sup- 
porting   the    thrust    of    the    cutters,    and 
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straps  at  each  end  for  holding  the  forgings  down  on  the 
fixture.  However,  it  will  not  be  out  of  place  to  call  atten- 
tion to  the  fact  that  after  one  side  of  the  forgings  has  been 
milled  and  the  work  turned  over  ready  for  performing 
the  second  operation,  it  is  found  necessary  to  place  a  sup- 
porting block  under  the  work  at  the  center,  as  shown  in  Fig. 
7,  in  order  to  avoid  danger  of  having  the  pressure  of  the  cut 
spring  the  forgings. 

For  the  purpose  of  facilitating  production  on  this  work 
as  far  as  possible,  a  method  has  been  devised  for  setting 
up  the  forgings  on  the  machines  shown  in  Figs.  6  and 
7,  which  is  the  means  of  greatly  reducing  the  idle  time 
of  both  the  machines  and  their  operators.  It  will  be  ob- 
served that  on  the  machine  set  up  for  milling  the  edges  of 
the  forgings,  two  rows  of  seven  pieces  each  are  mounted  on 
the  table;  and  when  the  pieces  are  set  up  for  milling  the 
side  faces,  two  rows  of  three  forgings  each  are  set  up  ready 
for  performing  this  operation.  It  must  not  be  understood, 
however,  that  this  is  in  any  sense  an  application  of  "string" 
fixtures,  because  a  very  brief  inspection  of  the  illustrations 
will  make  it  apparent  that  it  is  impracticable  to  continue 
the  feed  movement  of  the  table  in  order  to  bring  the  second 
row  of  forgings  under  the  milling  cutters.  The  method  of 
procedure  actually  followed  in  loading  and  unloading  the 
fixture  shown  on  these  machines  is  as  follows:  One  row  of 
forgings  is  set  up  in  either  the  front  or  rear  fixture,  as  the 
case  may  be,  and  these  forgings  are  brought  into  the  proper 
relation  to  the  milling  cutters,  after  which  the  power  feed 
is  engaged.  Then,  while  the  milling  operation  is  being  per- 
formed on  forgings  held  in  the  first  fixture,  the  machine 
operator  busies  himself  in  unloading  the  milled  pieces  from 
the  second  fixture  and  setting  up  fresh  forgings  ready  for 
the  next  operation.  After  the  cut  has  been  taken  on  the 
parts  held  in  the  first  fixture,  it  is  necessary  to  raise  the 
cross-rail,  in  order  that  the  table  may  be  traversed  over  to 
bring  the  pieces  that  have  just  been  set  up  in  the  second 
fixture  into  the  milling  position.  By  setting  up  two  sets  of 
fixtures  and  using  them  alternately  in  this  way,  a  substan- 
tial improvement  in  production  time  is  obtained,  as  com- 
pared with  results  which  would  be  secured  if  only  one  set 
of  work-holding  fixtures  was  utilized. 

Capacity  of  Planer  Type  Milling-  Machines  for  Removing  Metal 

Where  heavy  forgings  and  castings  require  a  considerable 
amount  of  metal  to  be  removed  in  order  to  bring  them  to 
the  required  form,  properly  designed  planer  type  milling 
machines  are  capable  of  doing  such  work  with  great  rapidity. 
This  fact  is  demonstrated  by  tests  made  by  the  Niles-Bement- 
Pond  Co.  on  machines  of  this  type  built  at  its  Bement- 
Miles  Works  in  Philadelphia,  Pa.  The  following  data  gives 
the  results  of  such  a  test  made  on  a  45-inch  connecting-rod 
milling  machine  of  the  three-motor  type.  The  driving  motor 
which  was  used  for  making  the  test  developed  90  horse- 
power, and  it  was  found  possible  to  remove  50  cubic  inches 
of  30-point  carbon  steel  per  minute,  or  110  cubic  inches  of 
cast  iron  per  minute.  An  inserted-tooth  cutter  was  used  for 
this  test  which  was  18  inches  long  and  provided  with  high- 
speed steel  blades.  Operating  with  such  a  motor,  it  was 
found  that  the  power  supplied  to  the  machine  was  the  limit- 
ing factor,  rather  than  any  structural  limitations  of  the 
machine.  This  size  of  Bement-Miles  connecting-rod  milling 
machine  is  not  ordinarily  equipped  with  so  powerful  a  driv- 
ing motor.  For  normal  conditions  of  operation,  a  40-horse- 
power  motor  is  used;  and  equipped  in  this  way,  the  machine 
is  capable  of  removing  from  20  to  25  cubic  inches  of  30-point 
carbon  steel  per  minute,  and  45  to  55  cubic  inches  of  cast 
iron  per  minute.  In  the  performance  of  slabbing  operations, 
that  is  to  say,  in  taking  broad,  shallow  cuts,  the  milling  cut- 
ters are  in  contact  with  a  much  broader  area  than  is  the 
case  when  performing  connecting-rod  channeling  operations, 
as  a  result  of  which  the  slabbing  cutters  work  under  more 
favorable  conditions  for  the  dissipation  of  heat.  For  this 
reason,  more  metal  can  be  removed  in  a  given  length  of  time 
than  is  true  in  milling  channels  in  connecting-rods. 


With  the  exception  of  friction  losses,  the  full  power  of  the 
driving  motor  is  delivered  to  the  spindle  of  the  Bement-Miles 
machine,  as  the  feed  mechanism  is  driven  from  a  separate 
motor  which  is  wired  to  the  driving  motor  in  such  a  way 
that  when  the  spindle  is  stopped  the  table  feed  is  also  auto- 
matically disengaged.  With  such  an  arrangement,  it  is 
obviously  impossible  to  have  the  table  continue  feeding  when 
the  spindle  comes  to  rest.  One  important  advantage  secured 
by  providing  a  separate  feed  motor  is  that  the  rate  of  feed 
is  made  independent  of  the  spindle  speed,  thus  adapting  the 
machine  for  milling  materials  requiring  the  use  of  high  speed 
and  low  feed,  or  vice  versa.  This  separate  feed  motor  is 
found  very  useful  when  milling  rough  forgings  that  are  likely 
to  have  inequalities  in  the  amount  of  metal  to  be  removed, 
thus  making  it  desirable  to  reduce  or  increase  the  rate  of 
feed  at  different  points.  The  feed  motor  is  of  the  variable 
speed  type  and  provides  a  wide  range  of  feeds  with  very 
small  changes.  This  feed  motor  will  adapt  itself  to  a 
reasonable  overload;  and  it  is  also  used  for  operating  the 
fast  traverse  of  the  table,  a  switch  being  provided  for  that 
purpose.  An  important  feature  in  the  design  of  planer  mill- 
ing machines  is  to  provide  an  elastic  medium  in  the  feed 
mechanism  in  order  to  protect  the  cutters  and  machine  in 
case  an  unusual  strain  is  caused  by  a  hard  spot  in  the  work. 


EXPANDING  A  DIE  THAT  SHRUNK  IN 
HARDENING 

In  the  completion  of  the  die  shown  in  the  accompanying 
illustration,  an  interesting  method  was  used  which  was  de- 
vised by  A.  Lindberg,  foreman  of  the  hardening  room  of  the 
Krasberg  Engineering  &  Mfg.  Corporation,  Chicago,  111.  In 
turning  the  lower  end  of  the  die  previous  to  hardening, 
0.025  inch  was  left  for  grinding.  In  hardening,  however, 
the  diameter  of  the  die  at  this  point  shrunk  0.035  inch, 
leaving  it  0.010  inch 
smaller  than  the  re- 
quired size.  The  prob- 
lem was  to  expand  the 
die  so  that  it  could  be 
finished  to  the  correct 
diameter.  This  was 
accomplished  in  the 
following  manner: 
The  die  was  heated  to 
a  temperature  of  1400 
degrees  F.  expanding 
the  hole,  which  was 
10  1/2  inches  in  diam- 
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eter  when  the  die  was  cold,  sufficiently  to  allow  a  disk 
10  9/16  inches  in  diameter  to  be  slipped  into  it.  The  disk 
was  slipped  into  the  hole  cold,  and  then  the  disk  and  the 
die  were  again  heated  and  allowed  to  cool  together,  after 
which  the  disk  was  pushed  out  of  the  die.  It  was  found 
that  when  the  die  had  cooled,  it  had  been  expanded  in  this 
manner  0.085  inch,  which  provided  enough  stock  so  that  it 
could  be  reheated  for  hardening  and  quenched,  causing  a 
contraction  of  0.035  inch  but  still  leaving  plenty  of  stock 
for  grinding  to  size. 

♦  *  * 
A  fragment  of  one  of  the  shells  used  in  the  long-range  gun, 
with  which  the  Germans  attempted  to  bombard  Paris,  has 
provided  a  source  for  much  interesting  investigation.  The 
outstanding  feature  of  the  fragment  is  the  fibering  of  the 
steel  due  to  chemical  constituents  and  special  heat-treating 
operations.  Fibering  is  desirable  where  great  strength  is 
demanded,  but  its  value  is  found  more  especially  in  cases 
where  resistance  to  shock  is  required.  The  steel  is  accorded 
a  heat-treatment  similar  in  all  respects  to  that  generally 
given  chrome-nickel  steel  except  that,  to  obtain  fibering,  the 
steel  is  quenched  from  the  drawing  temperature.  An  un- 
usually high  percentage  of  phosphorus  in  chrome-nickel  steel 
is  one  chemical  constituent  which  aids  in  the  fibering.  This 
process  is  of  value  for  axles  and  other  automobile  parts. 
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COUNTERACTING  UNSOUND  ECONOMIC 
DOCTRINES 

The  unsound  economic  doctrines  at  present  being  preached 
to  the  rank  and  file  of  the  men  engaged  in  industrial  work 
— particularly  the  doctrine  of  inefficiency — must  be  counter- 
acted by  an  educational  movement  inaugurated  mainly  by 
employers.  It  is  their  imperative  duty  to  institute  a  cam- 
paign of  education  and  information  to  combat  the  utterly 
false  and  erroneous  doctrines  now  being  spread  by  agitators 
who  serve  their  own  interests  only. 

The  gospel  of  inefficiency  which  is  being  taught  to  work- 
ing men  will  react  most  unfavorably  upon  themselves.  If 
they  give  less  and  less  return  for  higher  wages,  the  cost 
of  living  will  inevitably  rise  and  the  great  mass  of  the 
workers  will  ultimately  suffer.  Shorter  hours  must  be  ac- 
companied by  greater  efficiency  if  permanent  benefit  is  to 
result  therefrom.  The  workers  should  be  enabled  to  under- 
stand that  after  all  it  is  increased  production  of  commodities 
which  in  the  long  run  really  benefits  them,  for  if  more  com- 
modities are  not  produced  when  wages  are  increased,  prices 
will  keep  pace  with  the  rise  in  wages,  and  the  wage  earner 
will  be  no  better  off,  no  matter  how  much  his  pay  is  in- 
creased. It  is  how  much  his  dollars  will  buy  that  is  of  first 
importance  to  him. 

Talks  and  lectures  that  will  clearly  show  the  relation  of 
production  to  wages  will  do  a  great  deal  to  counteract  the 
dangerous  influences  working  for  inefficiency.  Among  the 
many  movements  tending  to  insure  industrial  good-will  and 
peace  none  is  more  important  than  that  the  workers  thor- 
oughly understand  that  inefficiency  reacts  upon  themselves 
by  increasing  the  cost  of  living. 
*     *     * 

THE  BONUS  SYSTEM  IN  THE  TOOL-ROOM 

While  the  premium  and  bonus  systems  of  wage  payment 
have  proved  of  great  advantage  both  to  employer  and  em- 
ploye when  applied  to  quantity  production  under  regular 
manufacturing  conditions,  this  principle  of  determining  a 
fair  wage  has  not  generally  proved  successful  for  tool-room 
work.  The  reason  is  obvious.  In  the  tool-room  the  work 
is  of  a  varied  character  and  the  same  operations  are  seldom 
performed  twice  in  succession.  It  is,  therefore,  difficult  to 
make  accurate  time  studies  and  to  determine  a  fair  "bonus 
time" — that  is,  the  time  in  which  a  given  job  should  be  com- 
pleted. For  example,  it  is  almost  impossible  to  estimate 
accurately  the  time  in  which  a  complicated  die  can  be  made. 
For  work  of  this  kind,  most  manufacturers  agree  that  a 
straight  hourly  rate  is  the  best  method  of  paying  for  labor. 
Another  objection  to  the  premium  plan  for  tool  work  is  that 
on  work  of  this  kind  the  incentive  to  hurry,  which  the 
premium  plan  offers,  may  prove  expensive  in  the  end,  be- 
cause intricate  tool  work  must  be  slowly  and  carefully  made 
and  a  single  mistake  in  the  finishing  of  a  complicated  die, 
for  example,  may  spoil  a  piece  on  which  already  a  hundred 
dollars  or  more  may  have  been  expended  in  labor  and  ma- 
terials. 


Another  objection  to  the  bonus  system  in  the  tool-room  is 
that  the  toolmaker  usually  has  to  perform  his  work  on  a 
number  of  different  machines,  moving  from  one  to  another 
until  the  work  is  completed;  and  unless  the  tool-room  is 
over-equipped — that  is,  provided  with  so  many  machines  that 
some  of  them  stand  idle  part  of  the  time — there  will  be 
occasions  when  two  toolmakers  need  to  use  the  same  ma- 
chine at  the  same  time,  and  one  has  to  wait  until  the  other 
has  finished  his  work  on  that  particular  machine.  If  a  time 
is  set  within  which  the  toolmaker  must  finish  his  work,  it 
is  evident  that  such  shop  conditions  cause  friction  and  dis- 
satisfaction, because,  if  a  bonus  time  is  set,  the  toolmaker 
has,  of  course,  a  right  to  expect  adequate  facilities,  so  that 
he  can  work  without  interruption.  It  may  be  argued  that 
under  these  conditions  the  tool-room  should  be  properly 
equipped  with  all  the  machinery  necessary;  but  it  may  be 
cheaper  to  have  a  man  waiting  occasionally  for  another  at 
the  machine  than  to  install  a  new  machine  which  would 
stand  idle  a  large  part  of  the  time. 

In  very  large  plants  where  the  tool-room  is  of  such  a  size 
as  to  resemble  a  small  factory,  the  conditions  are  different. 
Then  the  tool-room  work  resembles  manufacturing  work  in 
its  uniformity,  the  same  operations  are  likely  to  be  per- 
formed again  and  again,  and  it  is  practicable  to  make  the 
necessary  time  studies  for  setting  bonus  times  and  rates 
which  may  prove  satisfactory  all  around.  In  most  manufac- 
turing plants,  however,  the  tool-room  is  small,  the  work 
special,  and  conditions  unfavorable  to  a  bonus  system. 


THE  SHOP  REPRESENTATION  IDEA 

A  new  movement  of  great  promise  has  been  inaugurated 
during  the  past  few  years,  to  which  the  war  and  the  prob- 
lems of  the  reconstruction  period  have  given  an  added  im- 
petus. This  is  the  shop  representation  plan,  giving  em- 
ployes a  voice  in  the  management,  by  having  men  of  their 
own  choosing  aid  in  settling  questions  which  directly  con- 
cern the  personal  comfort  and  welfare  of  the  workers.  TVIen 
who  have  made  a  thorough  study  of  the  results  obtained  in 
plants  where  this  method  has  been  applied  say  that  it  has 
been  remarkably  successful  and  that  in  no  case  has  it  been 
abandoned  because  of  unsatisfactory  results.  The  most  com- 
prehensive shop  representation  so  far  developed  is  based 
upon  the  principles  of  the  Government  of  the  United  States, 
and  has  been  adopted  by  some  twenty  large  industrial  con- 
cerns in  this  country.  The  president  of  the  firm  is  the 
president  of  the  managing  organization;  the  officers  of  the 
firm  are  the  Cabinet;  the  superintendents,  foremen,  and 
other  shop  or  engineering  executives  form  the  Senate;  while 
men  elected  by  the  operators  in  the  shop  form  the  House 
of  Representatives.  These  representatives  deal  with  such 
questions  only  as  concern  the  welfare  of  the  employes  di- 
rectly. They  have  no  part  in  the  management  of  the  con- 
cern as  far  as  its  general  outside  policies  are  concerned.  It 
is  claimed  that  the  plan  has  obviated  industrial  friction,  in- 
creased efficiency,  and  effected  a  better  understanding  of  the 
mutual   interests  of  employer  and   employes. 
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Machine  Tool  Prices  During  Last  Five  Years 


IN  connection  with  the  work  done  by  the  War  Industries 
Readjustment  Committee  of  the  American  Society  of  Me- 
chanical Engineers  in  cooperation  with  the  Machine  Tool 
Section  of  the  Office  of  the  Director  of  Sales  of  the  War  De- 
partment, the  editor  of  Machinery  had  occasion  to  make  an 
investigation  relating  to  the  fluctuations  in  machine  tool 
prices  during  the  period  1914  to  1919.  A  summary  of  this 
investigation  will  doubtless  prove  of  great  interest  to  the 
whole  machine  tool  trade.  Different  classes  of  machine  tools 
are  dealt  with  under  separate  headings,  and  the  average 
fluctuations  in  prices,  as  obtained  principally  from  the  manu- 
facturers directly,  are  given.  The  average  prices  in  1914,  as 
far  as  they  could  be  definitely  ascertained,  have  been  taken 
as  a  basis  and  have  been  given  the  index  number  100.  The 
prices  for  succeeding  years  are  given  an  index  number  in- 
dicating the  relative  increase  as  compared  with  100  for  1914. 
Hence,  if  the  index  figure  for  1916  is  150,  it  indicates  that 
there  was  an  increase  of  50  per  cent  in  the  price  over  the 
average  price  in  1914. 

In  many  instances  improvements  in  the  design  of  the  ma- 
chines have  been  made  during  the  past  five  years,  so  that 
the  advance  indicated  is  not  always  merely  an  increase  in 
the  price  of  a  machine  of  exactly  the  same  design  as  that  sold 
in  1914,  but  often  covers  the  cost  of  a  machine  of  consider- 
ably improved  design  and  increased  productive  capacity. 
Factors  of  this  kind,  however,  could  not  be  taken  into  ac- 
count in  the  comparison,  so  that  the  index  figures  relate 
simply  to  machines  nominally  the  same  as  five  years  ago. 

Bolt  and  Nut  Machines — The  prices  of  bolt  and  nut  ma- 
chines rose  gradually  until  they  were,  in  1916,  50  per  cent 
higher  than  in  1914.  In  1918  and  1919  prices  were  prac- 
tically double  those  in  1914,  the  average  index  figures  being 
as  follows:  1914,  100;  1915,  120;  1916,  150;  1917,  180;  1918, 
200;   1919,  200. 

Boring  and  Drilling  Machines — Increases  in  boring  and 
drilling  machines  were  in  some  instances  greater  than  in 
any  other  class  of  standard  machine  tools.  The  increases 
varied  considerably  with  different  manufacturers,  but  in  all 
cases  the  prices  appear  to  have  doubled  between  1914  and 

1918.  Some  manufacturers  reduced  the  prices  in  1919,  while 
others  are  still  maintaining  the  1918  price.  The  index  fig- 
ures indicating  the  greatest  rise  in  this  class  of  machines 
are  as  follows:    1915,  135;    1916,  165;    1917,  200;    1918,  257; 

1919,  257.  The  figures  indicating  the  lowest  increase  are  as 
follows:  1915,  110;  1916,  150;  1917,  180;  1918,  195;  1919,  170. 

Boring  and  Turning  Mills — In  this  class  of  machines  the 
increase  was  also  quite  marked,  the  average  index  figures 
being  as  follows:  1915,  120;  1916,  150;.  1917,  190;  1918,  225; 
1919,  225. 

Drilling  Machines — In  drilling  machines,  the  variations  in 
the  increase  are  more  marked  than  in  many  other  classes 
of  machine  tools,  due  to  the  fact  that  there  are  so  many  dif- 
ferent types  of  drilling  machines,  and  the  figures  given  can 
express  averages  only.  For  upright  drilling  machines  the 
following  index  figures  appear  to  be  about  right:  1915,  120; 
1916,  180;  1917,  200;  1918,  210;  1919,  190.  For  radial  drill- 
ing machines  the  increases  were  greater:  1915,  120;  1916, 
180;    1917,  230;    1918,  250;    1919,  230. 

Forging  Machines — The  increase  in  the  price  of  forging 
machines  was  small  in  the  early  part  of  the  war,  but  became 
very  marked  after  the  United  States  had  entered  the  con- 
flict. The  average  index  figures  are  as  follows:  1915,  110; 
1916,  140;   1917,  220;   1918,  225;   1919,  225. 

Gear-cutting  Machines — Owing  to  the  great  variation  in 
the  classes  and  types  of  gear-cutting  machines,  it  is  im- 
possible to  give  a  general  average.  The  highest  index  fig- 
ures reported  are  as  follows:  1915,  110;  1916,  130;  1917,  180; 


1918,  200;    1919,   200.     The    lowest    figures    are    as    follows: 

1915,  100;    1916,  130;    1917,  140;    1918,  160;    1919,  160. 

<!  rinding  Machines — The  prices  of  grinding  machines  did 
not  advance  in  the  same  proportion  as  many  other  lines  of 
machine  tools,  the  index  figures  being:  1915,  100-105;  1916, 
120-125;    1917,   150-180;    1918,   170-180;    1919,   160-180. 

Lathes — The  prices  of  engine  lathes  more  than,  doubled 
between  1914  and  1918.  The  index  figures  varied  with  dif- 
ferent manufacturers  as  follows:  1915,  110-135;  1916,  145- 
165;    1917,  185-220;    1918,  220-230;    1919,  200. 

Milling  Machines — The  prices  of  milling  machines  did  not 
advance  quite  as  much  as  some  of  the  other  lines.  In  no 
case  was  a  report  made  indicating  that  the  price  was  quite 
doubled.     The  index  figures  vary  as  follows:    1915,  105-110; 

1916,  130-135;  1917,  170-195;  1918,  190-195;  1919,  160-190. 
Pipe  Cutting  Machines — The  advances  in  pipe  cutting  ma- 
chines, like  the  advances  in  grinding  machines,  were  rather 
below  the  average  advances  for  machine  tools  in  general; 
in  fact,  the  advances  were  so  small  that  some  makers  have 
increased  their  prices  during  the  present  year,  the  index 
figures  being  as  follows:  1915,  100;  1916,  100-110;  1917,  110- 
135;   1918,  165;   1919,  165-180. 

Planers — Planers  reached  a  high  index  figure  in  1918,  but 
the  1919  prices  have  been  materially  reduced,  the  index 
average  figures  being  as  follows:  1915,  114-122;  1916,  140- 
150;    1917,   180-190;    1918,   200-230;    1919,   170-200. 

Presses,  Hydraulic — Owing  to  the  fact  that  hydraulic 
presses  are  made  in  so  many  different  designs  and  sizes,  the 
increases  in  prices  varied  between  wide  limits,  the  average 
index  figures  being  as  follows:   1915,  110-115;   1916,  130-140; 

1917,  150;    1918,  180-225;    1919,  150-180. 

Screw  Machines  and  Turret  Lathes — The  increases  in  this 
class  of  machinery  were  moderate,  the  average  index  figures 
being  as  follows:   1915,  115;  1916,  135;   1917,  150;   1918,  165; 

1919,  165. 

Shapers — During  1918  there  was  a  very  marked  advance 
in  the  price  of  shapers,  so  much  so  that  in  that  year  the  ad- 
vance equalled  that  of  boring  and  drilling  machines,  the 
index  figures  being  as  follows:  1915,  110;  1916,  125;  1917, 
165;    1918,  255;    1919,  215. 

Slotters — The  variation  in  the  price  of  slotters  is  indicated 
by  the  following  range  of  index  figures:  1915,  110-125;  1916, 
120-150;    1917,   200-210;    1918,   235-290;    1919,   225-260. 

Cold  Saw  Cutting-off  Machines — The  prices  of  these  ma- 
chines advanced  moderately  as  indicated  by  the  following 
index  figures  which  are  the  highest  of  the  reports  obtained: 
1915,  120;  1916,  120;  1917,  140;  1918,  175;  1919,  160.  Some 
makers  never  exceeded  the  index  figure  160,  which  prevailed 
with  them  both  in  1918  and  1919. 

Shearing  Machines — The  average  index  figures  for  these 
machines  are  as  follows:    1915,   110;    1916,   125;    1917,   140; 

1918,  165;    1919,   145-180. 

Steam  Hammers — The  index  figures  for  steam  hammers 
are:    1915,   110;    1916,   130;    1917,  150;    191S.   170:    1919.   160. 

Thread  Milling  Machines — There  was  quite  a  variation  in 
the  price  of  thread  milling  machines  and  some  makers  did 
not  advance  their  prices  anywhere  nearly  as  much  as  others, 
as  indicated  by  the  index  figures:    1915,  120;    r  150; 

1917.   145-175;    1918.   175-200;    1919,   175-195. 

The  average  advance  of  machine  tools  from  1!H4  to  101.r>. 
based  upon  these  figures,  was  about  15  per  cent,  and  the 
advance  in  1916  over  the  1914  price  averaged  about  36 
cent.  The  advance  in  1917  averaged  about  70  per  cent,  and 
the  191S  advance,  about  100  per  cent  over  the  price  in  1914. 
while  present  prices  are  on  an  average  from  5  to  10  per  cent, 
lower  than  the  prices  in  191S,  it  being  noted  however,  that 
many  classes  of  machine  tools  have  not  been  reduced  at  all. 
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Securing  the  Cooperation  of  Your  Employes 

B>   WILLIAM   A.   ROCKENFIELD 

Assistant   General   Manager,  Baldwin   Chain  tt   Mfg.   Co.,  Worcester,  Mass. 


Tin'.  Ural  requirement  In  Becuring  the  loyalty  and  co- 
operation of  employes  is  for  the  man  at  the  head  of 
the  concern  to  have  the  right  attitude  toward  labor, 
because  his  attitude  will  be  reflected  throughout  the  organ- 
ization, and  department  managers,  superintendents,  and  fore- 
nun  will  deal  with  the  employes  under  them  very  much  in 
the  Bame  way  as  would  the  general  executive.  His  attitude, 
generally  speaking,  determines  the  conditions  throughout 
the  plant,  not  only  because  the  men  holding  minor  executive 
positions  under  him  will  reflect  his  ideas,  but  also  because 
he  will,  in  the  first  place,  select  the  type  of  men  for  these 
positions  who  are  capable  of  dealing  with  labor  in  the  same 
way  as  he  would. 

The  foremen  of  the  plant  should  be  examples  of  what  the 
employes  working  under  their  direction  ought  to  be.  If  in- 
tegrity, good  habits,  and  loyalty  are  not  seen  in  the  foremen, 
these  characteristics  cannot  be  expected  in  the  men.  It  is 
therefore  of  great  importance  to  select  foremen  who  will 
have  not  only  mechanical  and  executive  ability,  but  who 
will  also  have  the  proper  character  and  personality. 

How  to  Build  up  the  Right  Kind  of  Organization 

In  order  to  build  up  the  right  kind  of  organization,  it  is 
necessary  to  begin  with  hiring  the  right  kind  of  men.  The 
strongest  organization  is  that  in  which  men  having  initia- 
tive and  ambition,  coupled  with  loyalty,  are  represented  in 
the  greatest  proportion.  To  achieve  real  results,  it  is  im- 
portant that  even  the  minor  jobs  are  filled  with  men  having 
what  is  ordinarily  termed  "backbone."  Men  of  strong  char- 
acter are  of  value  everywhere  throughout  a  plant.  There 
are  always  occasions  when  these  men  will  prove  more  valu- 
able than  the  vacillating  kind,  lacking  initiative  and  energy. 

After  a  man  is  hired,  it  is  well  to  have  a  heart-to-heart 
talk  with  him,  both  for  his  own  sake  and  for  the  best  in- 
terests of  the  firm,  telling  him  just  how  important  the  work 
for  which  he  is  hired  is  and  what  is  expected  of  him  in 
order  to  succeed,  and  making  him  feel  that  you  depend  upon 
him  to  make  good.  He  should  be  told  about  the  general 
principles  upon  which  the  firm  is  conducted — quantity,  qual- 
ity, and  any  other  of  the  most  important  considerations  in 
the  success  of  the  business.  If  this  is  done,  the  new  em- 
ploye will  feel  at  home  from  the  start,  and  will  have  a  sense 
of  responsibility  which  he  otherwise  would  acquire  only 
after  a  long  period  of  employment. 

Promotions  within  the  Organization 

Much  has  been  said  about  promoting  men  within  the  or- 
ganization when  an  opportunity  presents  itself.  Too  much 
cannot  be  said,  however,  on  this  subject.  Mistakes  are  con- 
stantly made  in  the  industrial  world  by  bringing  in  out- 
siders, thereby  creating  jealousy  and  dissatisfaction  and  pre- 
venting harmony  and  cooperation. 

When  promoting  a  man  within  the  organization  to  a  posi- 
tion of  responsibility,  it  is  well  to  have  a  talk  with  the  man 
promoted,  making  clear  to  him  exactly  what  is  expected  of 
him  in  his  new  job,  letting  him  know  that  his  efforts  in  the 
past  have  been  closely  watched,  and  that  on  the  strength 
of  the  observations  made,  he  has  been  selected  for  the  new 
position.  Tell  him  what  the  difficulties  are  that  he  may  meet 
with  and  how  they  can  best  be  overcome.  If  he  has  been 
selected  in  place  of  some  other  man  who,  by  length  of  ser- 
vice or  for  some  other  reason,  might  have  been  thought  to 
be  the  logical  man  for  the  place,  tell  him  frankly  why  he 
was  selected  instead,  so  that  he  may  understand  what  qual- 


ities of  his  are  appreciated,  and  may  have  an  incentive  to 
further  develop  these  qualities.  If  a  man  has  been  obviously 
passed  by  in  the  scheme  of  promotions,  it  is  politic  also  to 
have  a  talk  with  the  man  who  thinks  that  he  is  slighted, 
instead  of  letting  him  develop  a  grudge.  Tell  him  frankly 
why  he  has  not  been  promoted,  giving  him  an  opportunity 
to  understand  that  he  either  lacks  certain  qualifications  or 
is  not  properly  improving  his  opportunities.  If  such  a  talk 
is  held  in  a  friendly  and  encouraging  manner,  this  may  aid 
the  man  in  conquering  his  shortcomings  and  later  he  may 
be  in  line  for  promotion. 

It  is  of  importance  to  give  a  promoted  man  the  impression 
that  you  have  complete  confidence  in  him  and  that  you  believe 
that  he  can  perform  the  work  for  which  he  has  been  selected; 
otherwise,  he  will  undertake  the  job  halfheartedly  and  will 
not  be  likely  to  show  himself  to  the  best  advantage.  When 
a  man  knows  that  you  believe  in  his  ability  and  that  you 
expect  him  to  make  good,  he  is  likely  to  develop  qualifica- 
tions that  no  one  previously  thought  he  possessed.  Many  a 
man  has  discovered  himself  simply  through  the  confidence 
placed  in  him  by  others. 

Objections  of  Men  to  New  Ideas 

The  human  race,  as  a  whole,  objects  to  changes,  and  new 
ideas  are  not  received  in  a  machine  shop  any  more  readily 
than  they  are  in  any  other  place.  As  a  general  rule,  there- 
fore, it  may  be  accepted  as  an  axiom  that  the  men  will  be 
suspicious  of  new  ideas;  hence,  changes  should  be  introduced 
in  a  careful  and  diplomatic  manner.  The  men  affected 
should  be  told  the  reasons  why  the  change  is  proposed,  and 
an  effort  should  be  made  to  educate  them  to  see  why  the 
new  idea  is  of  advantage,  before  it  has  actually  been  put  in 
force.  Especially  make  it  clear  to  the  men  that  the  innova- 
tions will  not  be  detrimental  to  their  interests,  and  show 
them  how  it  will  be  of  benefit  either  by  increasing  their 
earnings  or  lightening  their  work.  It  is  unreasonable  to 
expect  that  the  men  in  the  shop  would  receive  an  innovation 
kindly  if  they  had  any  reason  to  believe  that  the  new  de- 
parture would  be  detrimental  to  them,  financially  or  other- 
wise. 

Mutual  Understanding,  the  Secret  of  Success  in  Dealing 
with  Men 

The  foundation  for  successful  dealing  with  men  is  mutual 
understanding.  A  frank  and  truthful  explanation  in  the 
case  of  any  misunderstandings  that  arise  will  do  more  to 
create  good  feeling  between  employer  and  employe  than  an 
endless  variety  of  welfare  work.  The  manager  who  cannot 
put  himself  in  the  place  of  the  shop  man  is  unable  to  get 
the  best  results  from  his  men.  Too  much  secrecy  as  to  the 
aims  and  purposes  of  the  concern  tends  to  breed  suspicion 
among  the  men  and  leads  them  to  believe  that  the  profits 
of  the  firm  are  exorbitant  and  that  they  therefore  are  under- 
paid. The  average  shop  man  in  the  machine  tool  trade  is 
intelligent,  even  though  he  may  not  be  well  educated;  if  ex- 
plained in  a  clear,  direct  and  simple  manner,  he  will  under- 
stand most  of  the  problems  that  are  involved  in  the  manage- 
ment of  a  shop.  Such  explanations  should  be  given  from 
time  to  time  in  talks  between  the  manager  and  some  of  the 
men  who  may  be  considered  leaders  in  the  shop.  They  will 
then  communicate  the  information  obtained  to  their  friends. 

One  thing  that  is  of  importance  is  to  explain  to  the  men 
that  their  wages  constitute  but  a  small  part  of  the  total  ex- 
penses of  the  shop,  and  that  the  selling  price  of  the  product 
includes  a  great  many  items  besides  the  wages  of  the  men 
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who  perform  the  machining  or  assemble  the  device  being 
made.  The  writer  himself,  when  he  worked  in  a  shop,  con- 
sidered the  piece  rate  that  he  received  for  a  certain  part  far 
too  low,  because  he  received  only  30  cents  per  hour  for  the 
machining  on  a  tool  that  afterward  was  sold  for  $4.  Later 
he  learned  that,  besides  the  machining,  there  was  the  raw 
material,  the  forging,  the  toolmaking,  the  assembling,  and 
the  storing  and  shipping  to  be  paid  for,  in  addition  to  the 
selling  expense,  the  rent  of  the  factory,  the  insurance,  taxes, 
and  the  hundred  and  one  minor  items  that  enter  into  the 
cost  of  production. 

It  is  believed,  in  general,  that  a  great  deal  of  misunder- 
standing could  be  avoided  if  the  owners  and  managers  of 
the  industries  would  take  the  men  into  their  confidence,  and 
have  talks  delivered  at  regular  intervals  in  which  a  speaker 
would  explain  to  the  men  in  simple  terms  the  problems  con- 
cerning the  industry,  and  frankly  elaborate  upon  the  condi- 
tions involved.  Most  of  our  industrial  unrest  and  difficulties 
are  due  to  secrecy  on  the  part  of  employers  who  hold  that 
these  matters  do  not  concern  the  employes.  Perhaps  they 
do  not,  but  if  better  feeling  and  closer  cooperation  can  be 
created  by  educating  the  men  along  these  lines  in  order  to 
make  them  understand  and  take  an  interest  in  the  bigger 
problems  of  production,  a  great  deal  has  been  gained. 

The  Handling  of  Foreign  Labor 

A  great  mistake  has  probably  been  made  in  many  Amer- 
ican industries  by  keeping  men  of  the  same  nationality  or 
race  together  in  one  department.  When  this  is  done,  it  often 
happens  that  some  fancied  grievance  takes  undue  propor- 
tions, because  the  men  get  together  and  talk  about  this 
grievance  in  their  own  language  until  it  grows  to  a  great 
injustice  in  their  minds.  The  grievance  may  look  bigger  to 
them,  too,  because  of  some  national  characteristic  that  they 
possess.  They  will  all  have  the  same  viewpoint,  and  when 
once  convinced  that  they  have  a  grievance,  it  will  be  dif- 
ficult to  persuade  them  to  the  contrary. 

The  best  plan  is  to  have  men  of  different  nationalities  work 
together  in  the  same  departments,  as  there  will  then  be  no 
collective  discontent.  Every  nationality  has  its  own  char- 
acteristics, and  when  a  discussion  comes  up,  there  will  be 
many  different  viewpoints  brought  to  bear  upon  the  question. 
The  manufacturer  should  particularly  see  that  there  is 
enough  of  a  sprinkling  of  native  Americans,  or  at  least  of 
American  citizens,  in  every  department  so  that  the  general 
spirit  of  the  department  will  be  American. 

Furthermore,  the  mixing  of  different  nationalities  makes 
it  possible  for  each  nationality  to  appreciate  the  virtues  of 
the  other.  There  is  also  likely  to  be  a  friendly  rivalry  be- 
tween men  of  different  nationality,  and,  in  addition,  if  there 
is  a  sprinkling  of  Americans  among  them,  the  others  will 
automatically  become  Americanized. 

Last,  but  not  least,  it  should  be  impressed  upon  every 
manager  that  all  foreign-born  labor  will  appreciate  humane 
treatment,  and  if  he  deals  with  the  southern  European  with 
the  same  tact  and  consideration  as  he  does  with  the  native 
American,  he  will  soon  find  that  the  foreign  worker  will 
respond  to  this  treatment  in  the  most  unexpected  manner. 
Frankly  speaking,  many  of  the  southern  European  laborers 
have  hardly  been  treated  as  human  beings.  They  have  been 
expected  to  come  to  work  at  a  certain  hour  and  to  leave  the 
shop  at  another  hour  and  to  perform  a  certain  kind  of  work 
meanwhile.  As  a  rule,  no  one  realizes  that  these  men  have 
exactly  the  same  thoughts,  aspirations,  and  ideals  as  those 
born  here.  Much  of  the  misunderstanding,  of  course,  is  due 
to  the  fact  that  these  men  seldom  understand  English  well, 
and  are  unable  to  express  themselves  clearly.  One  of  the 
greatest  services  at  the  present  time  that  the  manager  of  a 
plant  can  render,  both  to  these  men  and  to  the  industry 
itself,  is  to  encourage  the  southern  European  to  learn  to 
speak  English,  and  in  case  he  is  illiterate,  to  learn  to  read 
and  write  English.  Most  cities  now  provide  evening  schools 
for  this  purpose,  and  by  proper  encouragement  it  is  likely 
that  satisfactory  results  can  be  obtained. 


Recruiting  the  Working  Force  by  Recommendations 
of  Other  Employes 

It  has  been  found  to  be  a  good  plan  to  obtain  a  new  man 
by  the  recommendation  of  men  already  in  the  employ  of  a 
company,  who  have  proved  to  possess  the  proper  qualifica- 
tions. A  good  workman  is  not  likely  to  recommend  some- 
body who  would  prove  unsatisfactory,  because  he  would  feel 
that  he  would  hurt  his  own  reputation  by  so  doing.  A  man 
of  good  habits  is  not  likely  to  recommend  one  who  is  very 
different  from  himself.  It  is  of  considerable  advantage  to 
place  relatives  and  friends  of  satisfactory  men  in  the  shop, 
but  they  should  not  be  placed  under  the  authority  of  a 
relative  or  friend,  nor  should  they  be  so  placed  that  they 
are  working  together.  It  is  better  to  have  them  distributed 
throughout  the  shop,  so  that,  if  they  have  good  characteris- 
tics, their  influence  will  spread  throughout  the  remainder 
of  the  working  force. 

*  *     * 

INCREASED  EFFICIENCY  TAUGHT  BY  THE  WAR 
The  war  has  undoubtedly  taught  an  important  lesson  in 
regard  to  the  increasing  of  efficiency  in  machine  building 
plants.  There  are  numerous  cases  on  record  where  today 
manufacturers  are  turning  out  a  much  larger  product  than 
five  years  ago  with  the  same  force  and  equipment.  The  pro- 
duction per  man  and  machine  has  been  increased  by  stop- 
ping many  small  leaks.  In  one  instance  on  record,  more 
machines  are  being  built  by  a  force  75  per  cent  of  the  normal 
than  were  formerly  built  by  the  full  force.  In  another  in- 
stance, the  production  is  being  maintained  by  a  force  two- 
thirds  that  of  five  years  ago.  Another  case  may  be  men- 
tioned where  the  production  has  been  doubled  without  mate- 
rially increasing  either  the  force  or  the  equipment.  It  is 
evident  that  such  economies  and  increased  efficiency  are 
necessary  in  order  to  cope  with  the  increasing  wages,  taxes, 
and  costs  generally. 

The  advantages  of  salvaging  small  tools  such  as  milling 
cutters  and  reamers  seem,  however,  to  have  been  forgotten 
with  the  advent  of  peace.  The  shops  in  the  Detroit  district 
that  devoted  themselves  to  this  class  of  work  report  that  the 
reclaiming  business  is  quite  dull  and  that  at  the  present 
time  only  new  tools  are  wanted  and  no  one  is  paying  any 
attention  to  the  saving  made  possible  by  salvaging.  Some 
manufacturers  who  devoted  themselves  to  the  salvaging  of 
reamers  and  milling  cutters,  therefore,  have  gone  into  the 
regular  cutter  and  reamer  manufacturing  business.  Whether 
there  is  not  a  definite  economic  loss  to  the  nation  as  a  whole 
in  the  dropping  of  the  salvaging  business  is  difficult  to  de- 
cide, because  it  is  evident  that  with  the  reduction  in  the 
prices  of  high-speed  steel  the  saving  by  salvaging  becomes 
less,  but  it  is  nevertheless  likely  that  a  substantial  saving 
could  be  effected  if  users  of  tools  utilized  the  salvaging  pro- 
cesses. A  comparison  between  the  conditions  at  this  time 
and  during  the  war  in  regard  to  the  salvaging  of  tools  would 
prove  interesting. 

*  *     * 

EXPORTS  OF  METAL- WORKING  MACHINERY 
The  Department  of  Commerce  has  just  made  public  a 
tabulated  statement  relating  to  the  exports  of  metal-working 
machinery  from  the  United  States  during  the  month  of  May. 
From  this  statement  it  appears  that  the  total  value  of  all 
metal-working  machinery  exported  from  the  United  States 
during  the  month  was  $2,559,084.  of  which  more  than  one 
third,  or  $943,324  worth  went  to  France:  machinery  to  a 
value  of  $356,031  went  to  Japan,  which  was  our  next  largest 
customer;  and  $304,356  worth  went  to  England,  which  ranked 
third.  The  fourth  place  is  taken  by  Italy,  the  fifth  by  Bel- 
gium, and  the  sixth  by  Canada.  Of  the  total  exports  of 
metal-working  machinery,  about  $1,700,000  represents  the 
value  of  machine  tools,  the  value  of  lathes  alone  being  equal 
to  $513,067  which  indicates  that  in  spite  of  the  fact  that  the 
production  of  lathes  was  so  large  during  the  war  period, 
there  is  still  a  large  export  trade  in  this  type  of  machine 
tools.     England  alone  imported  $131,139  worth  in  May. 


1130 


MACHINERY 


August,  1919 


Fig.   1.     The  Eoof  Garden  of  the  Globe  Machine  &  Stamping  Co.'s  Social  Club  overlooking  Lake  Erie 

Making  the  Factory  a  Place  of  Both 

Work  and  Play 


ANYONE  who  has  followed  the  trend  in  the  industries 
during  the  past  year  cannot  have  failed  to  notice  the 
tendency  toward  creating  a  better  understanding  be- 
tween employer  and  employe  by  an  increased  interest  on 
the  part  of  the  employer  in  the  welfare  and  happiness  of  the 
men  and  women  working  in  his  plant.  It  has  become  evident 
to  thoughtful  men  that  many  of  the  evil  influences  of  our 
times,  due  to  extreme  agitation  and  radicalism,  must  be 
counteracted  by  sane  policies  and  the  promotion  of  a  better 
understanding  between  the  men  who  manage  industrial  un- 
dertakings and  those  who  perform  the  actual  productive 
labor. 

A  great  many  means  have  been  devised  for  the  promotion 
of  a  better  understanding  in  the  industries  and  each  one  has 
met  with  a  measure  of  success  according  to  the  personal 


qualifications  of  the  men  who  have  devised  and  managed  the 
work  thus  undertaken.  An  original  and  unusually  attractive 
departure  has  been  made  by  the  Globe  Machine  &  Stamping 
Co.,  Cleveland,  Ohio,  under  the  guidance  of  the  company's 
general  manager,  Albert  F.  Schroeder.  The  underlying  idea 
of  the  Globe  Machine  &  Stamping  Co.'s  efforts  in  promoting 
good  will  and  loyalty  is  that  better  acquaintance  between 
employer  and  employe,  manager  and  workman,  office  force 
and  operators  in  the  shop  would  undoubtedly  create  a  more 
harmonious  feeling,  and  greater  cooperation  and  loyalty 
among  the  whole  working  force.  From  this  fundamental 
idea  sprung  the  conception  of  the  Globe  Social  Club  which 
occupies  the  entire  fourth  floor  of  the  company's  new  factory 
building.  This  club,  as  indicated  by  the  accompanying  il- 
lustrations, possesses  as  attractive  features  as  some  of  the 


Fig.   2.     The   Open   Fireplace   and  its   Home-like   Setting,    giving   an 
Opportunity  for  Rest  and  Recreation  after  the  Day's  Work 


Fig.   3.     The  Bowling  AUeys,   an  Important  Feature   in  Connection  with 
the  Globe  Machine  &  Stamping  Co.'s  Social  Club 
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best  business  men's  clubs.  It  is  a  club 
to  which  all  the  employes  of  the  com- 
pany may  belong  after  they  have  been 
in  the  company's  service  for  thirty  days. 
A  nominal  membership  fee  of  50  cents 
a  month  is  charged,  and  the  officers  and 
the  board  of  directors  of  the  club  are 
elected  by  the  individual  vote  of  all  the 
employes. 

The  club  is  open  every  evening  until 
10:30;  Saturdays  it  is  open  from  noon 
until  the  same  hour  at  night,  and  Sun- 
days it  is  open  all  day  long.  The  em- 
ployes of  the  company  may  bring  their 
wives  and  children,  sweethearts  or 
friends,  and  every  facility  is  provided 
to  make  the  club  a  pleasant  place  for 
passing  the  leisure  hours.  The  officials 
of  the  company  at  this  club  meet  the 
men  working  in  the  shop,  become  ac- 
quainted with  them,  and  in  that  way 
both  sides  gain  an  understanding  of 
each  other  that  they  could  not  otherwise 
obtain.  The  employes  themselves  will 
also  become  better  acquainted  with  one 

another,  and  as  acquaintance  generally  eliminates  a  great 
deal  of  friction  and  misunderstanding,  the  advantage  gained 
in  this  way  alone  is  of  the  greatest  value. 

Mr.  Schroeder  believes  that  in  any  industrial  organization 
where  it  is  generally  understood  that  every  man  from  the 
general  manager  down,  is  a  fellow-employe  working  for  the 
interests  of  the  company,  there  is  likely  to  be  more  coopera- 
tion than  would  otherwise  be  possible.  While  each  man  has 
his  place,  one  as  manager,  one  as  foreman,  one  as  operator, 
they  all  are  necessary  to  the  ultimate  success  of  the  under- 
taking, and  by  promoting  friendly  acquaintance  among  all, 
the  efficiency  of  the  plant  is  greatly   increased. 

When  the  management  of  a  plant  clearly  shows  that  its 
interest  in  the  employes  continues  beyond  the  eight  or  nine 
hours  a  day  that  the  man  is  at  work,  a  better  understand- 
ing is  certain  to  follow,  and  by  making  the  factory  itself 
a  place  for  recreation  as  well  as  for  work,  the  men  become 
more  closely  tied  to  their  place  of  employment. 

The  purpose  of  maintaining  the  Globe  Social  Club  is  to 
create  and  hold  an  efficient  working  force  of  loyal  men  hav- 
ing high  standards,  who  are  tied  together  by  a  common  pur- 
pose and  common  ideas.  It  is  quite  evident  that  the  results 
expected  will  be  obtained.     The  club-rooms  have  been  well 


Fig.  5,     Another  View  in  the  Lounge 


Fig.   4.     General  View  of  the  Main  Club-room  or  Lounge 

frequented  every  evening,  Saturday  afternoon,  and  Sunday. 
Many  of  the  men  have  brought  friends  to  the  club,  and  these, 
being  impressed  by  the  conditions  surrounding  the  plant, 
later  have  found  employment  with  the  company.  All  guests 
brought  to  the  club  are  registered  the  same  as  in  any 
ordinary  club,  and  out-of-town  visitors  to  the  firm  may  be 
given  club  privilege  cards. 

In  conclusion,  it  may  be  stated  that  the  principle  embodied 
in  the  club  idea  is  to  provide  that  means  for  bringing  about 
a  friendly  understanding  among  all  those  working  for  the 
best  interests  of  the  company  without  which  the  most  effi- 
cient results  cannot  be  obtained.  The  idea  is  full  of  possi- 
bilities and  should  be  capable  of  various  applications.  E.  0. 
*  *  * 
INDUSTRIAL  CONDITIONS  IN  FRANCE 

Upon  his  return  from  France  early   in   July,   Samuel   S. 
Buckley,  president  of  the  Onondaga  Steel  Co.,  Inc.,  Syracuse, 
N.   Y.,  stated   that  there  was   decided   unrest   among   labor 
throughout  France.     Most  of  the  workers  have  been  in  the 
government  service  for  the  past  five  years,  and  it  is  very 
difficult  for  them  to  adjust  themselves  to  peace-time  condi- 
tions.    They  show  no  eagerness  to  return  to  industrial  life. 
If  coal  can  be  secured,  the  steel   in- 
dustry  of   France   will    recover   quite 
rapidly    and    much    more    quickly    than 
the  coal  industry,  as  most  of  the  coal 
mines    have    been    destroyed.     Further- 
more, the  steel  plants  are  more  or  less 
scattered,  and  did  not  suffer  to  the  same 
extent  as  the  ore  and  coal   mines.     In 
the  Lens  district  it  is  expected  that  it 
will  be  fully  three  years  before  condi- 
tions will  approach    normal,   as    far  as 
coal  mining  is  concerned. 

According  to  Mr.  Buckley,  there  is  lit- 
tle to  fear  from  French  competition  in 
the  American  market.  Likewise  it  does 
not  seem  probable  that  America  will 
make  great  inroads  into  the  French  tool 
steel  market.  For  a  long  time  to  come, 
or  until  France  again  returns  to  normal 
industrial  conditions,  England  and 
Sweden  will  supply  most  of  the  French 
tool  steel  imports.  Wages  in  the  French 
steel  mills  are  very  high  at  present  and 
compare  favorably  with  those  paid  in 
the  United  States. 
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Conditions  in  the  Machine  Tool  Trade 


Tin:  general  Indications  In  the  machine  tool  trade  polnl 
radual  bul  decided  Improvement.  The  greatest 
Improvements  in  the  trade  are  found  In  the  middle- 
western  states  that  arc  affected  by  the  great  activities  in 
the  automobile  trade  in  Detroit.  Man;  automobile  builders 
are  Increasing  their  production,  and  the  deliveries  of  most 
Of  the  well-known  cars  are  behind.  Some  makers,  unable 
to  meet  the  demands  of  the  domestic  trade  fully,  refuse  ex- 
port orders.  The  Word  Motor  Co.  is  said  to  be  making  3200 
cars  per  day,  in  addition  to  repair  parts,  which  in  some  in- 
stances run  up  to  many  thousand  sets  a  day  on  account  of 
the  fact  that  there  are  now  about  3,000,000  Ford  automobiles 
in  use  in  the  United  States.  Even  with  this  production,  the 
company  was  said  to  be  125,000  cars  behind  in  deliveries 
in  the  early  part  of  July. 

The  General  Motors  Corporation  is  building  a  number  of 
plants  in  Detroit  and  in  adjacent  towns,  and  many  of  the 
other  automobile  builders  are  preparing  for  increased  pro- 
duction. This  has  had  a  marked  effect  on  the  small  tool 
industry  in  Detroit  and  vicinity,  and  on  the  machine  tool 
industry  in  general.  Machine  tool  dealers  in  Detroit  report 
that  the  demand  for  machine  tools  is  good  and  that  the 
sale  of  second-hand  tools  has  not  materially  affected  the 
sale  of  new  machines.  The  recent  sales  of  new  government 
machines,  however,  doubtless  have  affected  the  market 
slightly  as  far  as  the  machine  tool  builder  is  concerned,  but 
the  machine  tool  dealer  has  not  suffered  from  this,  because, 
as  a  rule,  the  machines  have  first  been  sold  to  dealers  and 
have  then  been  resold  by  them  to  the  actual  users,  the  dealer 
being  in  a  better  position  to  absorb  a  varied  assortment  of 
machine  tools  than  the  user  would  be,  and  the  dealer,  there- 
fore, seems  to  be  the  logical  distributor  of  the  government 
machines. 

The  improvement  in  the  machine  tool  trade  is  by  no 
means  confined  to  the  Middle  West.  Reports  from  New  Eng- 
land indicate  increased  activity  in  that  part  of  the  country, 
and  some  of  the  leading  manufacturers  both  in  New  Eng- 
land and  in  the  Middle  West  now  quote  on  1920  deliveries. 
Many  machine  tool  builders  state  that  their  shops  are  now 
as  busy  as  during  the  corresponding  period  last  year,  and 
complaints  that  it  is  impossible  to  obtain  the  necessary  num- 
ber of  skilled  operators  are  frequently  heard.  In  fact,  some 
state  that  even  more  business  could  be  obtained  than  is  ac- 
tually booked,  if  it  were  possible  to  quote  on  earlier  de- 
liveries. 

Prices  of  Machine  Tools 

The  price  situation  now  appears  to  have  become  stabil- 
ized. No  reductions  in  prices  have  been  made  for  the  past 
two  months  and  some  manufacturers  report  that  they  may 
find  it  necessary  to  increase  their  prices  slightly  in  the  near 
future.  In  the  wood-working  machinery  line,  prices  are 
being  raised  at  the  present  time,  this  being  made  necessary 
by  the  conditions  in  the  labor  market.  In  the  Detroit  dis- 
trict, for  example,  wages  are  now  higher  than  during  the 
war.  In  spite  of  this,  some  manufacturers  report  that  they 
have  more  men  and  do  more  business  than  a  year  ago.  A 
review  of  the  fluctuations  in  machine  tool  prices  during  the 
last  five  years  is  given  on  page  1127  of  this  number  of 
Machinery. 

The  Export  Trade 

The  export  business  leaves  a  great  deal  to  be  desired.  The 
Belgian  exports  seem  to  move  freely,  and  some  manufac- 
turers report  that  they  are  able  to  export  to  France  with- 
out difficulty;  but  others  have  found  it  difficult  for  their 
representatives  in  France  to  obtain  the  required  import 
licenses.    It  is  a  curious  fact  that  lathes  are  being  regularly 


exported  to  France  although  it  was  the  general  opinion  im- 
mediately after  the  armistice  that  there  was  a  surplus  of 

lathes   in    Kurope.      I, at  lies  are  also  being  exported  to  Eng- 
land  in   fairly   large  quantities. 

Some  manufacturers  state  that  the  lack  of  shipping  fa- 
cilities to  South  America  and  Australia  adversely  affects 
their  trade  with  those  countries.  Some  manufacturers  who 
had  a  regular,  even  if  small,  trade  with  those  parts  of  the 
world  find  themselves  cut  off  from  this  market  because  of 
the  difficulty  in  obtaining  shipping  space.  It  is  believed 
that  after  the  ratification  of  the  peace  treaty  and  the  diver- 
sion of  a  large  percentage  of  the  world's  tonnage  from  war 
to  peace  purposes,  this  difficulty  will  be  removed. 

The  Question  of  Credit  to  Foreign  Dealers 

Some  European  machine  tool  dealers  complain  that  Amer- 
ican manufacturers  will  not  extend  credit,  but  require  cash 
payment  against  bill  of  lading  in  New  York.  They  claim 
that  this  hampers  the  foreign  trade  and  makes  it  impossible 
for  the  dealers  to  put  in  the  necessary  stock  of  American 
machine  tools.  It  has  been  stated  repeatedly  that  it  would 
be  necessary  for  American  manufacturers  to  extend  credits 
in  Europe  if  our  foreign  trade  was  to  develop  to  anything 
like  what  it  should  be.  c  It  is  also  stated  that  British  ma- 
chine tool  builders  extend  long  credits  to  these  dealers  and 
that  in  this  way  the  importation  into  various  European  coun- 
tries of  British  machine  tools  is  aided  while  the  importation 
of  American  machine  tools  is  restricted.  Some  means  ought 
to  be  found  for  remedying  this  condition  if  it  is  general. 
The  dealers  who  state  that  they  find  difficulties  in  buying 
on  account  of  the  restricted  credit  arrangements  appear  to 
have  a  good  financial  standing,  and,  therefore,  the  policy  of 
refusing  credit  does  not  seem  to  be  one  of  ordinary  business 
caution,  but  rather  a  relic  from  the  past  business  policy  of 
American  manufacturers,  which  has  been  to  give  much  less 
favorable  terms  as  regards  credits  than  their  European  com- 
petitors. At  any  rate,  the  matter  is  one  that  might  well 
be  looked  into,  and  if  the  manufacturers  cannot  individually 
arrange  for  extended  credits,  the  banking  institutions  ought 
to  become  active  and  thereby  further  the  American  export 
trade. 

The  Labor  Situation 

There  is  a  scarcity  of  skilled  labor  in  the  machine  tool 
industries  in  most  parts  of  the  country.  In  some  instances, 
wages  are  higher  at  this  time  than  during  the  war  period. 
There  is  no  unemployment  among  skilled  mechanics;  if  there 
is  any  unemployment,  it  is  wholly  among  men  who  are  not 
able  to  do  a  day's  work  commensurate  with  the  present 
wages  being  paid.  Skilled  men  have  no  difficulty  in  obtain- 
ing either  employment  or  satisfactory  wages,  but  manufac- 
turers claim  that  unskilled  men  demand  wages  that  are  out 
of  all  proportion  to  their  training  or  ability  and  that  they 
are  not  willing  to  serve  a  sufficient  training  period  at  lower 
wages  to  enable  them  to  demand  higher  wages  later  as  a 
result  of  the  skill  and  training  thus  obtained.  Some  ma- 
chine tool  builders  are  unable  to  increase  their  production 
and  accelerate  their  deliveries  to  the  point  that  otherwise 
would  be  possible  because  of  the  shortage  of  good  mechanics. 
This  condition  is  not  local,  but  is  found  all  the  way  from 
New  England  to  the  middle  western  states.  Where  machine 
tool  builders  had  been  obliged  to  reduce  their  force  on  ac- 
count of  the  temporary  dullness  following  the  armistice,  the 
men  laid  off  have  generally  been  those  who  were  hired  dur- 
ing the  war  period  as  an  emergency,  and  who  did  not  have 
the  required  training  to  meet  the  normal  peace  conditions 
at  the  present  high  standard  of  wages. 
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Gear  Patterns 

Methods  of  Laying  Out  and  Constructing  Patterns 
for  Spur  and  Bevel  Gears  and  Worm-wheels 

By  JOSEPH  A.   SHELLY 


GEAR  patterns  may  have  either  completely  finished  teeth 
or  they  may  have  an  allowance  or  "finish"  added  to 
the  teeth  for  finishing  in  a  gear-cutter.  If  the  pattern 
is  for  a  cast  or  uncut  gear  and  a  smooth-running  gear  is 
desired,  the  teeth  should  be  accurately  laid  out  and  worked 
to  form.  Small  gear  patterns  are  usually  made  in  one  piece 
with  the  teeth  cut  from  the  solid  block  or  blank  after  it  has 
been  turned  up,  but  the  larger  wheels  are  made  with  pieces 
called  "tooth-blocks"  fastened  to  the  rim  in  such  a  manner 
that  they  may  be  removed  for  working  to  form  before  fasten- 
ing permanently  in  place,  or  the  teeth  may  be  finished  by 
jigging  or  sanding  and  then  fastened  to  the  wheel  rim. 

Fastening:  Tooth-blocks  to  Blanks 

The  rims  of  large  gears  are  usually  built  of  segments  the 
same  as  flywheels  or  pulleys,  and  the  blocks  for  the  teeth 
are  fitted  and  fastened  to  the  rim  for  turning  to  diameter, 
the  ends  of  the  blocks  being  flush  with  the  edge  of  the  rim. 
The  simplest  way  to  fasten  the  blocks  is  to  glue  and  nail 
them  into  place,  as  at  A,  Fig.  1.  This  is  frequently  done, 
but  is  objectionable  because  the  block  cannot  be  removed 
for  working  it  to  shape.  To  overcome  this  objection,  the 
methods  illustrated  at  B  and  C  are  generally  employed.  The 
old  dovetailed  method  shown  at  B  permits  replacing  the 
tooth-blocks,  but  is  expensive  and   is  now  almost  obsolete. 

The  excellent  method  shown  at  C  is  much  less  costly  than 
dovetailing.  The  rim  in  this  case  is  turned  from  3/8  to  1/2 
inch  under  size  and  this  difference  is  made  up  by  cutting 
part  of  the  rim  from  the  tooth-blocks.  Every  other  block  is 
glued  and  nailed  to  the  rim  while  the  intervening  block  is 
not  glued,  but  fastened  by  a  screw  entering  each  end  from 
the  inside  of  the  rim.  This  permits  every  other  tooth  to  be 
removed  for  working  and  leaves  room  to  form  the  glued 
tooth  while  it  is  in  place  on  the  rim.  Another  scheme  for 
fastening  blocks  to  blanks  for  heavy  wide-faced  gears  is  to 
use  two  dowel-pins  and  two  screws  through  the  point  of  each 
tooth.  When  teeth  are  made  by  the  use  of  jigs,  as  described 
later,  they  are  finished  completely  before  being  attached  to 
the  rim,  except  that  wax  or  leather  fillets  are  added  after- 
ward. Teeth  formed  by  jigs  are  illustrated  at  D.  Jigged 
or  sanded  teeth  are  fastened  to  the  rim  with  glue  and  nails  . 
and  are  not  turned.  » 

Laying-  out  Spur  Gear  Tooth-blocks 

In  turning  a  solid  blank  or  the  tooth-blocks  after  they  are 
fastened  in  place,  it  is  necessary  to  lay  off  the  pitch  and  base 
circles  on  both  sides.  This  should  be  done  with  sharp- 
pointed  trammels  or  dividers  while  the  blank  or  wheel  is 
revolved  at  a  slow  speed  in  the  lathe;  the  blank  will  require 
rechucking  in  order  to  get  the  lines  on  both  sides.  With  a 
bevel  gear  the  lines  are  laid  out  on  the  large  and  small  ends 
of  the  teeth.  The  amount  of  draft  to  allow  on  spur  gear 
teeth  should  be  small,  not  exceeding  1/64  inch  in  6  inches, 
and  on  teeth  of  2  inches  or  less  in  face  width,  the  draft 
should  be  very  slight  in  the  direction  of  the  draw. 

The  first  thing  to  do  is  to  space  off  the  tooth  centers  and 
draw  the  radial  center  lines  of  the  teeth.  A  pair  of  spring 
dividers  should  be  used  for  the  spacing  and  for  drawing  the 
tooth  curves,  as  they  permit  of  finer  adjustment  than  the 
winged  type.  It  is  a  good  plan  to  draw  the  pitch  circle  on 
a  lay-out  board  and  do  the  preliminary  spacing  on  it  until 


the  dividers  are  properly  set,  when  they  may  be  tested  by 
spacing  off  on  the  pitch  circle  on  the  gear.  This  trial 
ing  should  not  start  in  the  center  of  a  tooth-block  until  the 
pitch  circle  has  been  divided  once  to  verify  the  divider  set- 
ting. If  this  is  found  correct,  the  centers  may  be  spaced  off 
and  the  radial  center  lines  drawn  through  the  center  of  each 
block  with  a  sharp  knife.  One  of  these  center  lines  must  be 
accurately  squared  across  the  point  of  a  block  to  transfer 
the  center  line  to  the  opposite  side  for  spacing  that  side 
with  the  dividers.  The  radial  centers  may  be  drawn  with  a 
straightedge,  but  a  quicker  way  is  to  use  the  center  square. 
The  width  of  the  teeth  is  next  laid  out  by  spacing  half  the 
width  of  a  tooth  each  side  of  the  radial  center  on  the  pitch 
circle,  making  this  width  slightly  less  on  the  drag  side  to 
provide  draft.  Curves  to  form  the  face,  the  flank,  and  the 
fillet  at  the  root  of  the  teeth  should  then  be  laid  out.  In- 
stead of  laying  out  each  tooth  separately,  a  templet  of  wood 
or  sheet  metal  is  more  often  used,  as  shown  at  E,  Fig.  1. 
It  should  be  accurately  made  and  have  a  sharp  center  line 
and  a  hole  corresponding  with  a  similar  hole  in  the  blank 
or  gear  center  for  a  pin  on  which  it  can  revolve.  There  are 
two  kinds  of  gear  teeth  used  in  cast  gears— cycloidal  and 
involute;  they  differ  in  the  manner  in  which  the  tooth 
curves  are  generated,  the  cycloidal  tooth  having  two  curves 
and  the  involute  one,  for  forming  the  face  and  flanks  of  the 
teeth.  The  proportioning  of  tooth  parts  and  the  laying  out 
of  the  flank  and  face  curves  is  simplified  by  the  use  of  Grant's 
odontograph  (see  Machinery's  Handbook,  page  582).  An 
allowance  for  backlash  on  the  teeth  will  have  to  be  made 
to  compensate  for  inaccuracies  in  the  casting. 

Laying-  out  Bevel  Gears 

In  laying  out  a  bevel  gear,  a  half  section  on  one  side  of 
the  axial  center  (see  Fig.- 2)  is  required.  The  tooth  centers 
should  be  laid  off  while  the  rim  is  still  fastened  to  the  lathe 
faceplate.  A  central  column  to  form  the  apex  of  the  cone 
is  fastened  to  the  faceplate,  thus  providing  a  center  for  draw- 
ing the  radial  center  lines  (see  sketch  .1.  Fig.  3).  The  spac- 
ing for  tooth  centers  should  be  on  a  circle  that  falls  slightly 
inside  the  outer  edge  of  the  rim.  If  tooth-blocks  are  to  be 
used,  the  same  methods  may  be  employed  as  for  spur  gear.-. 
The  centers  are  laid  out  on  the  blocks  after  they  have  been 
turned.  If  the  teeth  are  to  be  finished  before  applying  them 
to  the  rim,  the  centers  are  scribed  on  the  rim  and  the  edge 
of  each  tooth,  instead  of  the  center,  is  set  to  the  line.  The 
teeth  should  not  be  nailed  to  the  rim  until  the  glue  has  set. 
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The  pitch  circle,  base  oirole, 
and  oirole  representing  the 
points  of  the  t  e  e  t  h  on  the 
large  end  are  Bcrlbed  with  /■.'. 
:.  as  a  center,  and  linos 
are  drawn  trom  the  Large  end 
of  tin-  tooth  to  the  apex  of 
the  cone.  The  radii  of  the 
circles  for  the  Bmall  end  of 
the  toot  b  may  then  be  ob- 
tained from  the  lay-out  by 
measuring  from  o  e  n  t  e  r   /•'. 

Corresponding  arcs  arc  then 
drawn  from  center  E  for  lay- 
ing off  the  tooth  profiles.  The 
thickness  of  the  tooth  at  the 
largo  end  is  next  laid  off  and 
the  face  curve  drawn;  the 
think  is  a  straight  line.  With 
the  apex  of  the  cone  as  a  cen- 
ter, the  width  of  the  tooth  is 
projected  with  a  pair  of  di- 
viders, and  a  plan  is  drawn,  after  which  the  thickness  and 
the  face  curve  centers  on  the  large  end  are  laid  off.  Lines 
from  these  center  points  are  then  drawn  to  the  apex  of  the 
cone,  giving  the  width  and  curve  centers  at  the  small  end 
which  may  be  laid  out  on  the  arcs  previously  scribed  from 
E.  If  the  teeth  are  to  be  "jigged,"  as  explained  later,  the 
ends  of  the  jig  blocks  are  laid  out  as  shown  by  the  shaded 
sections.  Arcs  are  also  struck  from  E,  and  the  end  forms 
for  the  jig  laid  out  as  though  it  were  a  wide  tooth. 

Band-sawing-  Gear  Teeth 

Gear  teeth  may  be  cut  to  form  on  the  band  saw  by  fasten- 
ing the  tooth-block  to  a  jig  which  holds  it  in  the  proper  posi- 
tion, and  if  the  saw  is  in  good  condition  very  little  finish- 
ing will  be  required.  The  faces  and  flanks  on  small  spur 
gears  are  best  finished  in  this  way  and  require  laying  out 
only  on  one  side;  but  the  root  circle  and  fillets  will  probably 
have  to  be  cut  with  a  chisel  and  gouge  unless  a  very  narrow 


Fig.  l. 


and  i  harp  saw  is  available. 
Bevel  gear  tooth  may  be  hand 
sawed  by  moans  of  the  jig 
nhown  at  li,  Kig.  3.  A  socket 
a  is  turned  in  the  small  side; 
Of  the  blank  to  (it  the  Bpher 
Leal-ended  post  b  which  is 
i.i  itened  to  a  board  clamped 
to  the  saw  table.  The  band 
saw  c  runs  through  the  cen- 
ter of  the  sphere.  This  jig 
.should  bo  so  designed  that 
all  lines  on  the  tooth  will  in- 
tersect with  the  center;  an 
entire  sphere  will  not  be  re- 
quired in  most  cases,  and  it 
will  only  be  necessary  to  lay 
out  the  teeth  on  the  large  end. 

Planing-  Gear  Teeth 

Planing  gear  tooth-blocks 
by  hand  requires  great  skill 
and  care  to  produce  uniform  teeth.  If  the  fillets  are  part  of 
the  tooth,  a  rabbet  plane  will  have  to  be  used  and  the  fillet 
worked  with  a  gouge  after  the  tooth  is  glued  in  place.  Re- 
movable tooth-blocks  should  be  taken  off  one  at  a  time  and 
returned  to  the  proper  place  as  soon  as  they  are  finished.  It 
is  well  to  mark  each  tooth  for  this  purpose. 

Jigging  Gear  Teeth 

One  of  the  most  economical  and  practical  methods  of  form- 
ing teeth  is  by  jigging.  A  hard  wood  jig  block  A,  Fig.  4,  is 
used.  The  tooth-block  is  fastened  to  the  jig  block  by  screws 
through  the  bottom,  and  the  tooth  is  planed  until  it  is  flush 
with  the  jig.  To  overcome  the  likelihood  of  taking  an  oc- 
casional slice  out  of  the  jig,  it  may  be  cut  back  or  relieved 
as  at  B  and  the  plane  so  manipulated  that  the  cutting  edges 
start  and  stop  in  the  clearance  spaces  at  each  end.  These 
jigs  are  clamped  endwise  in  the  vise  when  in  use.  Another 
method  of  using  jig  B  is  to  clamp  a  long  wooden  jointer 


Different  Methods  of  fastening  Gear  Tooth-blocks  to  Pattern 
Rim 


Fig.  2.     Diagram  illustrating  Method  of  laying  out  a  Bevel  Gear  Pattern 
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Fig.   3.      (A)   Bevel  Gear  Pattern  on  Faceplate  with  Central  Pin  or  Column   attached 

to  form  Apex  of  Pitch  Cone  for  laying  out  a  Pattern.     (B)   Forming  Teeth 

of  Bevel  Gear  Pattern  on  Band  Saw 


plane  in  the  vise,  face  upward,  and  fasten  blocks  to  the  up- 
turned face  to  regulate  the  starting  and  stopping  of  the  cut. 
In  this  case  the  jig  with  the  tooth-block  in  place  is  drawn 
over  the  cutting  edge  of  the  plane,  the  stops  fixing  the  start- 
ing and  stopping  of  the  cut  in  the  clear  space  at  the  ends 
and  eliminating  the  danger  of  cutting  the  jig. 
Sanding-  Gear  Teeth 
Another  method  of  finishing  gear  teeth  rapidly  is  by  sand- 
ing. A  jig  is  used  similar  to  those  already  described,  except 
that  a  flange  is  added  at  the  end.  A  jig  for  sanding  a  bevel 
gear  tooth  is  shown  at  A,  Fig.  5.  The  sanding  cylinder  B 
is  turned  to  a  diameter  of  about  4  inches,  and  the  groove 
for  the  sandpaper  is  made  slightly  deeper  than  the  paper 
thickness  so  that  the  ends  may  be  finished  flush  with  the 
sand  surface  after  the  paper  is  glued  in  place.  The  paper 
should  not  be  put  on  in  a  wide  sheet  but  cut  in  a  narrow 
strip  and  wound  spirally  around  the  cylinder,  as  it  is  easier 
to  apply  and  will  be  smoother  when  put  on  in  this  way. 
Thumb-tacks  may  be  used  to  secure  the  ends  while  the  glue 
is  drying.  The  groove  for  the  flange  on  the  jig  should  be 
a  loose  fit;  its  function  is  to  aid  in  holding  the  jig  parallel 
to  the  axis  each  time  it  is  used.     Before  starting  to  sand  a 


Fig.   4.     Jig  Blocks  which  serve   as   a   Guide   when  forming  Gear  Teeth 

tooth,  a  straightedge  should  be  sanded  to  remove  any  pro- 
jecting pieces  of  sand.  The  tooth-blocks  should  be  roughed 
out  so  as  to  leave  as  little  material  as  possible  to  be  removed 
by  the  sanding. 

Teeth  made  by  jigging  and  sanding  do  not  provide  for 
fillets,  and  these  will  have  to  be  made  either  of  wax  or  of 
leather.  In  fastening  finished  teeth  to  a  wheel,  the  edge  of 
the  tooth  should  be  set  to  the  center  which,  in  the  case  of  a 
spur  gear,  should  be  squared  across  the  face  for  this  purpose. 
The  glue  should  be  applied  to  each  end  of  the  tooth,  and  the 
nails  should  not  be  driven  until  the  glue  has  set. 
Worm  and  Screw  Patterns 

Patterns  for  worms  and  screws  are  usually  parted  longi- 
tudinally,  as   illustrated   in   Fig.   6.     The   usual   practice   is 


to  turn  up  a  cylinder  to  the  outside  diameter 
of  the  worm  with  the  prints  attached;  the  grain 
should  run  lengthwise  and  the  centers  on  the 
ends  of  the  cylinder  should  be  carefully  pre- 
'I  in  order  that  the  finished  worm  may  be 
dpapered  in  the  lathe. 
To  lay  out  a  worm,  a  piece  of  manila  drawing 
paper  as  wide  as  the  worm  is  long  and  of  a 
length  equal  to  the  circumference,  is  used  to  get 
the  pitch  angle  (helix  angle  of  thread)  for  lay- 
ing out  the  "spiral"  or  helix.  The  paper  should 
have  straight  edges  and  be  square  at  the  cor- 
ners; it  is  better  to  do  all  the  cutting  with  a 
sharp  knife  and  a  straightedge.  On  one  of  the 
edges  representing  the  length  of  the  worm,  the 
pitch-  or  distance  from  the  center  of  one  thread 
to  the  center  of  the  next  should  be  measured; 
a  line  is  then  drawn  from  this  point  to  the  op- 
posite corner  (see  diagram  A,  Fig.  8)  and  the 
paper  is  cut  along  this  line  with  a  knife.  Parallel 
lines  x  are  next  drawn  with  a  distance  between 
them  equal  to  half  the  circumference.  On  the 
joint  of  the  drag  half  of  the  pattern,  the  screw 
sections  and  pitch  angles  are  laid  out,  the  lines  representing 
the  top"  of  the  thread  being  carried  across  the  joint  with 
sharp  knife  lines,  as  at  C.  The  paper  pattern  is  then  stretched 
tightly  around  the  half  pattern  with  the  same  circumference 
lines  x  coinciding  with  the  edges  of  the  joint,  and  the  spiral 


TOOTH-BLOCK  JIG 


SANDPAPEP 


Fig.    5.     Forming  Gear  Teeth  with  Sanding  Cylinder  and  Jig  Block 

line  connecting  the  lay-out  lines  on  the  joint  is  drawn  around 
the  outside  of  the  half  barrel  with  a  sharp  pencil  which  is 
guided  by  edge  y  of  the  proper  templet.  When  the  lines 
from  one  end  to  the  center  of  the  worm  have  been  drawn, 
it  will  be  necessary  to  start  from  the  other  end,  as  there 
will  not  be  enough  bearing  surface  on  the  pattern  for  the 
paper  templet.  When  one  half  is  laid  off,  the  pattern  is  put 
together  and  the  lines  continued  around  the  opposite  half 
in  the  same  manner.  Another  method  is  to  lay  out  all  the 
lines  on  a  paper  pattern  and  wrap  it  around  the  barrel, 
fastening  the  ends  with  thumb-tacks  or  glue,  and  transfer- 
ring the  lines  to  the  barrel  by  means  of  a  traeinp  wheel. 

Forming  the  Pattern  Thread 

The  thread  grooves  may  be  roughed  out  by  making  cuts 
with  a  back-saw  provided  with  a  gage  to  prevent  the  saw 
from  cutting  too  deep.     Plenty  of  stock  should  be  left  for 


Fig.   6.     Worm   Pattern 
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tin iii nit-,  to  templet  B,  In 
u  Lng  the  templet,  th< 
should  be  ii  a  i  d  In  a  radial 
position  There  la  another 
method  of  roughing  ami  Bn 
lahing  tin  requiring 

the  use  of  the  circular  law. 
This  m\ olves  cutl 
low  groove  ni  the  center  <>i' 
the  Bpaces  between  the  teeth 
[or  receiving  a  guiding  pin 
thai  Is  placed  In  a  long  angle- 
plat  e  extending  completely 
s;iw  table;  tin-  saw 
extends  through  the  i>  l  o  c  k 
directly  below  the  center  of 
the  w  o  r  m  to  be  cut.  The 
angle-plate  is  clamped 'to  the 
angle  and  the  table  is  tilted 


z 


' 


PITCH  DIAMETER 

THROAT  DIAMETER 
OUTSIDE  DIAMETER 


to  be  sawn  must  be  manip- 
ulated from  the  rear  of  the 
.aw  table  A  more  convenient 
method  is  tO  lay  out  the  spi- 
rals on  the  on  I  1 1  (I  <•  of  the 
bushing  and  cut  them  on  a 
cylinder  raised  above  the  table 
and     et   at   the  proper  angle 

tor    pitch    and    side    r  a  I 
tOOth.       It     urn. I     be    borne    in 
mind    I  li.it    the    pitch    an 

the  bottom  of  the  thread  va- 
ries with  the  diameter. 

Patterns  for  Worm-wheels 


Worm-wheel  'patterns    may 

Fig.   7.     Pattern   for   Worm-wheel  bfl  ma(je  complete  with  all  the 

saw  table  at  the  correct  pitch       teeth  or,  as  is  more  often  the  case,  the  wheel  may  have  a 
to  give  the  angle  of  the  sides       core-print  on  the  rim  to  carry  a  segment  or  part  core  that 
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ELIX  ANGLE  OF  THREAD 


Fig.   8.     Method  of  laying  out  Worm  Pattern  by  Use  of  Paper  Templet 


of  the  teeth  (14%  degrees), 
the  angle-plate  with  the  gu 
volved   while   the   saw 
cuts   the   spiral   groove. 

Making-  Worms  and 

Screws  on  a 

Band  Saw 

Another  method  of 
making  worms  and 
screws  is  to  turn  up  the 
barrel  to  the  root  diam- 
eter of  the  thread  and 
make  the  thread  sep- 
arately. The  pattern  il- 
lustrated in  Fig.  6  was 
made  in  this  way.  A 
half  round  bushing  A, 
Fig.  9,  is  used  to  make 
the  teeth.  The  spirals 
at  the  base  of  the 
thread  grooves  are  laid 
out  on  the  inside  of  the 
half  bushing  and  cut  in 
a  half  core-box  form  of 
jig  fastened  to  the  saw 
table,  as  shown  at  B. 
This  jig  is  fastened  to 
an  angle-block  that  can 
be  reversed  to  saw  the 
rake  on  both  sides  of 
the  teeth,  and  the  piece 


The  worm,  which  is  placed  in 
ide  in  the  groove,  is  slowly  re- 
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SECTION  a-b 


Fig.  10.     (A)   Segment  or  Part  Core-box  for  molding  Worm-wheel  Teeth.     (B)   Section 

of  Wheel  Pattern   and  Attached  Core-print.      (C)    A  Method  of   forming 

Worm-wheel  Teeth 


Fig.   9.     Method  of  making  Worm   and  Screw  Patterns  on   a  Band   Saw 

forms  the  teeth.     When  made  with  the  teeth,  the  pattern 
must  be  parted  to  mold  in  a  three-part  flask   (Fig.  7),  and 

the  two  halves  drawn 
by  twisting  or  screwing 
them  out  of  the  sand, 
the  angle  of  the  teeth 
preventing  a  straight 
draw.  The  shape  of  the 
tooth  section  is  the 
same  as  for  an  involute 
rack  tooth.  The  helix 
or  spiral  angle  ,  of  the 
tooth  at  the  point  is 
equal  to  the  helix  angle 
at  the  root  of  the  worm 
thread. 

The  tooth -blocks 
should  be  fitted  and 
glued  in  place,  turned, 
the  tooth  laid  out  on 
the  ends  and  joint,  and 
worked  to  form,  the 
shape  being  tested  with 
a  templet.  When  the 
teeth  are  finished,  the 
wheel  and  worm  should 
be  mounted  on  centers 
in  the  proper  relation 
to  each  other  and  the 
worm  should  be  re- 
volved   to    see    if    it 
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drives  the  wheel.  It  is  customary  to  chalk  the  worm  and 
trim  the  teeth  of  the  worm-wheel  where  the  chalk  marks 
the  teeth,  so  as  to  get  the  proper  contact  and  clearance.  This 
precaution  is  always  taken;  when  a  segment  with  five  or  six 
teeth  is  made  for  a  core-box,  this  same  tost  is  always  applied. 

An  easier  way  of  making  a  worm-wheel  is  to  core  the  teeth 
with  a  segment  or  part  core-box.  A  core-print  is  made  on  the 
rim  of  the  wheel,  as  at  B,  Fig.  10,  and  the  core-box  is  made 
to  include  a  convenient  number  of  teeth.  Care  must  be  taken 
to  have  the  part  included  in  the  core-box  properly  spaced 
so  that  the  core  will  form  a  complete  circle  when  placed  in 
the  mold  and  make  the  tooth  spacing  equal.  The  segment 
in  the  core-box  to  which  the  teeth  are  attached  should  be 
cut  as  at  A  so  that  the  teeth  will  draw,  and  the  loose  pieces 
should  be  skewered  to  the  side  of  the  box. 

Another  method  of  making  the  teeth  is  to  glue  up  some 
rings  of  a  single  course  of  four  segments,  with  a  spline  or 
feather  in  the  joint  to  hold  each  ring  together.  The  section 
of  these  rings,  when  turned,  is  the  same  as  the  tooth  section 
(see  view  C),  but  the  outside  diameter  must  be  made  large 
to  allow  for  fitting  to  the  throat;  four  teeth  may  be  made 
from  each  ring.  Many  wheels  designed  to  run  with  a  worm 
have  a  straight  face  and  are  practically  spur  wheels  with 
teeth  set  at  an  angle. 

*     *     * 

FORMING  DIE 

By  A.  T.   BOWER 

The  forming  die  shown  in  Fig.  1  was  designed  for  forming 
the  work  shown  in  Fig.  2,  and  its  use  saves  one  operation. 
The  tool  has  been  in  use  for  more  than  three  years  with- 
out requiring  repairs  of  any  sort,  about  1500  pieces  being 
made  every  month.  The  punch  and  die  may  be  used  in  either 
a  small  foot  or  power  press. 

Referring  to  Fig.  1,  D  is  a  cast-iron  die-block  on  which 
all  die  parts  are  mounted.  The  matrix  or  holding  block  E 
is  mounted  on  spring  F,  as  shown,  and  carries  two  pilots  G 
for  locating  the  pieces  in  the  proper  position  for  forming. 
The  stripper  H  is  also  carried  in  the  holding  block,  and  is 
actuated  by  means  of  a  spring.  The  stationary  block  J  is 
used  to  form  a  right-angle  bend  in  the  work  preparatory 
to  the  final  forming  operation,  and  is  attached  by  means  of 
screws  and  pins  to  the  die-block  as  shown.  The  punch  shown 
in  Fig.  2  consists  of  a  cast-iron  punch-holder  K,  which  fits 
into  the  head  of  the  press  and  carries  the  spring-backed  form- 
ing block  L  and  the  punch  M.   The  punch  and  forming  block 
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Fig.   2.      Construction  of  Punch  used   in   Connection   with   Die   shown   in 
Fig.   1 

perform  the  final  forming  operation,  which  brings  the  work 
to  the  finished  shape,  shown  in  the  upper  right-hand  view 
of  the  illustration. 

The  work  is  first  located  on  the  block  E,  Fig.  1,  by  means 
of  the  locating  pins.  When  the  ram  of  the  press  operates 
and  the  punch  is  brought  down,  it  compresses  the  stripper 
and  forces  the  piece  down  firmly  onto  the  pins.  The  holding 
block,  being  supported  by  weaker  springs  than  those  that 
support  the  forming  block  L,  Fig.  2,  is  thus  forced  down 
ward,  carrying  the  work,  which  overlaps  block  J,  Fig.  1. 
and  results  in  making  a  right-angle  bend  in  the  piece.  This 
operation  results  in  seating  the  holding  block  on  the  top  of 
the  die-block,  and  the  continued  downward  stroke  of  the 
press  compresses  the  springs  that  support  the  forming  block,' 
and  allows  the  punch  M,  Fig.  2,  to  operate  and  carry  tin- 
upright  end  of  the  bent  work  in  and  over  the  forming  block. 
At  the  completion  of  the  stroke  of  the  press,  the  formed  end 
of  the  work  has  been  set  to  the  desired  shape  between  the 
punch  and  block.  As  soon  as  the  upward  stroke  of  the  press 
will  permit,  the  compressed  stripper 
spring  expands,  operating  the  stripper 
and  ejecting  the  work  without  distort- 
ing it.  The  work  is  made  of  soft  clock- 
spring  steel,  0.0955  inch  thick,  and  la 
hardened   and   tempered   after  forming. 


PARTIAL  END  VIEW 


SECTION  A-A 


Fig.   1.     Die  for  forming  End  of  Spring  Steel  Parts 


PRODUCTION  OF  CORUNDUM 
AND  EMERY 

The  production  of  corundum  and  em- 
ery in  the  United  States  in  191S  was 
much  smaller  than  in  the  two  previous 
years,  according  to  statistics  furnished 
by  the  Government.  The  quantity  of 
corundum  and  emery  mined  was  10.139 
short  tons  and  the  quantity  of  crude 
emery  and  corundum  that  was  marketed 
was  8702  short  tons.  This  output  was 
45  per  cent  less  than  that  in  1916  and 
52  per  cent  less  than  that  in  1917.  but 
the  production  in  the  two  latter  years 
was  abnormally  large  due  to  the  demand 
created  by  the  war  (enormous  quanti- 
ties of  abrasives  being  required  for 
making  munitions  and  other  articles  for 
military  use)  and  to  the  stopping  of  the 
importation  of  corundum  and  emery. 
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Temperature  Indicating 
and  Controlling  Systems 

Pyrometers  for  Controlling  Furnace  Temperatures 
Automatically  and  for  Recording  the  Temperature 
Variations  in  a  Single  Furnace  or  in  Several  Furn- 
aces which  are  Successively  Connected  with  the 
Recording    Instrument —The    Second    Installment 

By  FRANKLIN  D.  JONES 


Fig.   17.     Pyrometer  which  controls  Temperatures  automatically 

THE  type  of  pyrometer  which  automatically  controls 
furnace  temperatures  is  a  development  of  the  indicat- 
ing instrument  which  merely  shows  what  the  tempera- 
ture is  when  it  is  connected  with  the  thermo-couple  circuit 
by  some  form  of  switch.  The  automatic  controlling  pyrom- 
eter is  so  arranged  that  the  moving  element  of  the  instru- 
ment not  only  indicates  the  temperature  by  its  position  re- 
lative to  a  scale,  but  by  combined  mechanical  and  electrical 
apparatus  controls  the  temperature  within  certain  limits  by 
regulating  the  heat  supply.  The  pyrometer  can  be  set  for 
any  temperature  desired  within  certain  maximum  and  min- 
imum limits.  If  the  furnace  is  electrically  heated,  the  tem- 
perature may  be  regulated  by  solenoid-operated  switches, 
which  either  open  and  close  the  main  circuit,  or  are  used 
in  conjunction  with  rheostats.  In  the  case  of  gas  or  oil-fired 
furnaces,  electrically  or  pneumatically  operated  controlling 
valves  or  dampers  are  employed,  the  opening  and 
closing  of  these  valves  being  governed  by  the 
pyrometer. 

One  of  the  Brown  automatic  controlling  pyrom- 
eters is  illustrated  in  Fig.  17.  The  pyrometer,  which 
is  of  the  high-resistance  type,  is  equipped  with  a 
mechanism  for  depressing  the  pointer  at  intervals 
of  ten  seconds  upon  contact-making  devices.  The 
pointer  is  depressed  by  a  small  motor,  and  the  con- 
tact-making device  is  adjustable  throughout  the 
scale  range  of  the  instrument,  an  index  pointer 
showing  the  temperature  to  be  maintained.  The 
pyrometer  itself  is  practically  the  same  as  the  type 
used  for  automatically  controlling  temperature  sig- 
nal lights,  except  that  it  has  two  contactors  instead 
of  three.  When  adjusting  the  instrument  for  main- 
taining a  certain  temperature,  a  knob  is  turned 
until  the  index  pointer  is  opposite  whatever  gradua- 
tion represents  the  desired  temperature.  After  the 
switch  connecting  the  instrument  with  the  furnace 
circuit  is  closed,  the  pointer  of  the  pyrometer  ad- 
vances as  the  temperature  increases  and  when  it  is 
over  the  second  contactor,  the  circuit  is  opened  by 
a  switch  indirectly  operated  through  a  solenoid 
relay.  When  the  temperature  is  reduced  to  a  cer- 
tain point,  the  pointer  is  depressed  upon  the  first 
contactor  and  the  circuit  is  again  closed;  this  open- 
ing and  closing  is  repeated  as  may  be  required  to 
control  the  temperatures.  The  temperature  may  be 
regulated  within  1  per  cent  of  the  total  scale  range 
of  the  instrument.  For  instance,  if  the  range  is  up 
to  1600  degrees  F.,  a  control  of  8  degrees  plus  or 


minus,  or  within  a  total  of  16  degrees,  is  possible.  The  reg- 
ulation may  be  effected  by  opening  and  closing  the  main 
circuit;  or,  by  means  of  rheostats,  only  a  portion  of  the 
circuit  may  be  controlled,  thus  securing  a  more  even  reg- 
ulation. 

The  Leeds  and  Northrup  recording  instrument  may  be  ar- 
ranged for  controlling  temperatures  automatically  either  by 
opening  and  closing  circuits  which,  in  turn,  actuate  valves, 
rheostats,  or  dampers,  or  by  operating  the  latter  directly. 
The  apparatus  may  be  arranged  to  maintain  a  constant  tem- 
perature or  to  vary  the  temperature  at  a  predetermined  rate 
or  rates.  For  instance,  it  may  be  desirable  to  maintain  a 
constant  furnace  temperature  until  the  material  is  heated 
to  a  certain  degree,  after  which  the  pyrometer  automatically 
varies  the  temperature.  This  method  of  control  has  been 
applied  where  it  is  essential  to  heat  a  mass  of  material  up 


Fig.    18.     Pyrometer  and  Automatic   ControUing   Mechanism   for   Gas  Furnace 
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to  a  certain  point  and  then  maintain  that  temperature,  the 
work  being  allowed  to  soak  until  the  temperature  is  uniform 
throughout. 

Automatic  Controller  for  Gas  Furnace 

An  automatic  controlling  apparatus  applied  to  a  gas  fur- 
nace is  illustrated  in  Fig.  18.  This  apparatus  (brought  out 
by  the  American  Gas  Furnace  Co.,  24  John  St.,  New  York 
City)  consists  essentially  of  a  pyrometer  arranged  for  in- 
dicating and  controlling  the  temperature,  and  a  pneumatic 
valve  which  is  attached  to  the  furnace  and  operated  by  the 
same  air  pressure  that  is  supplied  to  the  furnace  for  com- 
bustion. In  designing  a  controlling  mechanism  of  this  kind, 
an  important  part  of  the  problem  is  to  utilize  the  weak 
current  generated  by  the  thermo-couple  to  regulate  the  op- 
eration of  valves  for  supplying  gas  and  air  to  the  furnace 
in  the  proper  proportions.  One  part  of  the  regulating  mech- 
anism is  attached  to  the  pyrometer  or  indicating  instrument, 
located  within  case  A,  and  another  part  is  located  at  the 
furnace.  The  mechanism  attached  to  the  instrument  or 
pyrometer  is  connected  by  piping  with  the  air  supply  re- 
quired for  furnace  operation.  The  opening  and  closing  of 
the  pneumatically  operated  gas-and-air  regulating  valve  B 
at  the  furnace  depends  upon  the  action  of  the  mechanism 
at  the  pyrometer,  where  there  is  a  small  air-driven  turbine 
wheel  and  an  arrangement  for  opening  and  closing  ports 
that  allow  air  either  to  escape  to  the  atmosphere  or  to  flow 
to  the  valve-controlling  mechanism  at  the  furnace.  The 
pointer  on  the  indicator  is  adjusted  by  turning  a  knob  C 
at  the  side  of  the  case,  so  that  it  stands  opposite  the  grad- 
uation representing  whatever  temperature  is  to  be  main- 
tained in  the  furnace.  The  automatic  control  is  derived  from 
two  arm  extensions,  either  of  which  may  engage  the  indicat- 
ing hand  of  the  pyrometer  in  order  to  reduce  or  increase  the 
temperature  by  operating  the  controlling  mechanism.    These 


Fig.   19.     Installation  of  Five  Recording  Pyrometers  of   Circular  Chart   Type 


Fig.   20.     Motor-driven  Automatic  Temperature  Regulator,   the   Action  of 
which  is   controlled  by  a  Pyrometer  and  Electromagnets 

extension  arms  are  located  on  each  side  of  the  pointer  which 
is  set  to  the  required  temperature.  When  starting  the  fur- 
nace, the  gas  and  air  valves  are  opened,  and  the  indicator 
hand  moves  across  the  dial  as  the  temperature  rises.  The 
left-hand  extension  arm  is  stationary  at  this  time,  and  far 
enough  from  the  dial  to  clear  the  indicator  hand,  but  the 
right-hand  extension  arm  is  in  where  it  will  intercept  the 
indicator  hand.  The  right-hand  extension  arm  also  has  an 
oscillating  movement  when  in  this  inner  position.  Now, 
when  the  indicator  hand  has  moved  far  enough  to  the  right 
to  be  engaged  by  the  right-hand  extension  arm,  it  is  pressed 
against  the  dial.  The  result  is  that  the  right-hand  extension 
arm  is  thrown  out  to  the  stationary  position  and  the  left- 
hand  extension  arm  begins  to  oscillate  and  is  now 
in  position  to  engage  the  indicator  hand  when  the 
latter  returns,  as  the  result  of  a  decrease  in  tem- 
perature. The  indicator  hand  is  gripped  only 
momentarily  by  the  extension  arm  and  it  is  free 
to  continue  its  movement  toward  the  right  when 
the  right-hand  extension  arm  moves  back  to  the 
stationary  position.  When  this  tripping  action  oc- 
curs and  the  extension  arms  move  as  described,  the 
mechanism  previously  referred  to  closes  the  furnace 
gas  and  air  ports.  When  the  cooling  of  the  furnace 
causes  the  indicator  hand  to  return  far  enough  to 
the  left  to  be  gripped  by  the  left-hand  extension 
arm,  the  tripping  action  is  repeated  in  the  reverse 
order  and  more  gas  and  air  is  supplied  to  the  fur- 
nace. The  mechanism  attached  to  the  pyrometer 
serves  to  open  and  close  air  ports  which,  by  means 
of  a  ^4-inch  pipe,  control  the  pneumatic  gas-and- 
air  regulating  valve  B  at  the  furnace.  A  maximum 
and  minimum  opening  for  the  gas  and  air  ports 
may  be  fixed  by  two  adjustable  levers  D  which  are 
provided  with  a  graduated  scale  so  that  they  may 
readily  be  reset  when  starting  a  furnace  that  has 
been  shut  down.  This  apparatus  is  set  to  control 
the  temperature  within  a  range  of  10  degrees  F., 
or  5  degrees  above  and  below  the  required  tem- 
perature. 

Motor-driven  Automatic  Temperature  Regulating: 
Mechanism 

The  automatic  temperature  regulating  mechanism 
shown  in  Fig.  20  is  used  in  conjunction  with  ■ 
pyrometer  for  automatic  temperature  control,  and 
it  supplies  the  power  for  operating  controlling 
valves,  rheostats,  or  dampers,  depending  upon  the 
type  of  furnace.  The  motor  transmits  motion  to 
whatever  regulating  device  is  used,  through  a 
ratchet  mechanism  which  is  engaged  or  disengaged 
by  electromagnets  that  are  controlled  by  the  pyrom- 
eter.    The  illustration  shows  the  controlling  mech- 
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Fig.   21.     Recording  Pyrometer  which  is  of  the  Circular  Chart   Type 

anism  with  the  cover  removed.  A  1/12-horsepower  motor  M 
drives  a  worm  which  meshes  with  gear  A.  This  gear  rotates 
the  adjustable  crankpin  B,  which  engages  a  slotted  lever, 
as  shown.  The  lever  is  pivoted  about  a  shaft  carrying 
ratchet  0  and  sprocket  1).  The  sprocket  D  is  connected  with 
the  valve,  or  other  regulating  device,  by  a  steel  chain. 

The  swinging  movement  of  the  slotted  lever  does  not  turn 
the  shaft  unless  one  of  the  pawls  E  or  F  is  engaged  with 
the  ratchet.  The  yoke  carrying  these  pawls  is  pivoted  at  G, 
and  it  is  normally  held  in  the  neutral  position  shown  in  the 
illustration  by  a  spring  at  the  lower  end.  When  magnet  H 
is  energized,  the  yoke  is  shifted  so  that  pawl  E  is  engaged 
with  the  ratchet;  consequently,  the  ratchet  wheel  C  and 
sprocket  wheel  D  are  given  an  intermittent  turning  move- 
ment in  a  counter-clockwise  direction.  When  magnet  J  is 
energized,  pawl  F  is  engaged  and  the  motion   is  reversed. 

If  two  connecting  valves  are  to  be  controlled  according  to 
a  fixed  relation  to  each  other,  then  the  sprockets  on  the 
valve  spindles  are  so  located  that  the  chain  extends  around 
both  of  them  and  back  over  the  sprocket  on  the  ratchet 
shaft.  The  relative  sizes  of  the  sprockets  on  the  valve  and 
on  the  control  mechanism 
depend  upon  the  motion  re- 
quired. Slow  or  fast  regula- 
tion may  be  obtained  by  se- 
lecting sprockets  of  suitable 
size.  A  considerable  degree 
of  adjustability  in  the  mech- 
anism itself  is  also  possible 
by  changing  the  position  of 
the  crankpin  B  so  that  the 
pawls  pass  from  one  to  four 
teeth  at  each  revolution  of 
the  crank. 

If  only  remote  control  is 
desired,  the  current  through 
the  magnets  is  controlled  by 
a  two-way  switch;  but  for 
automatic  regulation,  the  en- 
ergizing of  these  magnets  is 
controlled  by  a  pyrometer  ar- 
ranged for  this  purpose.  The 
pyrometer  has  two  plate  con- 
tacts located  beneath  the 
pointer  and  insulated  by  a 
thin  strip  at  the  point  where 
temperature  control  is  de- 
sired. This  insulated  divid- 
ing line  may  be  either  ad- 
justable or  non-adjustable.  A 
depressor  bar  located  over 
the  pointer  is  controlled 
either   by   clockwork   or   a 
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Fig.   22.      Continuous   Recording   Pyrometers   in   Superintendent's   Office 

solenoid  magnet.  When  the  depressor  bar  forces  the  pointer 
down,  a  circuit  is  completed  between  the  depressor  bar  and 
one  of  the  two  plates  underneath,  depending  upon  the  posi- 
tion of  the  pointer  relative  to  the  insulated  dividing  line. 
In  this  way,  either  magnet  H  or  magnet  J  is  energized  and 
the  heat  of  the  furnace  is  increased  or  diminished  as  may 
be  required. 

Automatic  Control  for  Varying-  Temperatures 

The  regulating  mechanism  illustrated  in  Fig.  20  may  be 
used  in  conjunction  with  a  pyrometer  arranged  to  control 
the  temperature  along  a  time-temperature  curve  instead  of 
maintaining  it  at  a  fixed  point.  To  obtain  this  varying  con- 
trol, the  pyrometer  has  a  drum  which  revolves  beneath  the 
pointer  of  the  instrument,  this  drum  being  driven  and  timed 
by  clockwork.  About  the  drum  are  wrapped  two  thin  brass 
plates  which  are  electrically  insulated  along  the  inner  edges. 
The  contour  of  one  edge,  if  developed,  would  correspond 
with  the  minimum  temperature  time  rate  required,  and  the 
other  edge  corresponds  in  contour  to  the  maximum  time- 
temperature  curve.  Therefore,  the  thin  insulated  gap  sep- 
arating these  two  plates  rep- 
resents the  time-temperature 
curve. 

The  instrument  has  a  de- 
pressor bar  which  presses  the 
pointer  on  the  needle  against 
the  contact  plate  beneath,  the 
arrangement  being  similar  to 
that  already  described  for  the 
apparatus  arranged  for  fixed 
temperature  regulation.  As 
the  pointer  comes  into  con- 
tact with  one  of  the  plates  on 
the  drum,  a  low-voltage*  cur- 
rent energizes  one  of  the 
magnets  and  increases  or  de- 
creases the  temperature,  de- 
pending upon  whether  the 
minimum  or  maximum  con- 
tact plate  is  in  contact  with 
the  pointer.  As  the  drum 
revolves,  the  temperature 
automatically  changes  to 
agree  with  the  curvature  of 
the  insulating  gap  between 
the  two  plates.  The  degree  of 
opening  or  closing  for  one  op- 
eration of  the  depressor  bar 
depends,  first,  upon  the  ratio 
of  the  sprockets,  second,  upon 
the  setting  of  the  crankpin, 
and  third,  upon  the  length  of 


Section  of  Temperature  Chart  obtained  from  Pyrometer  shown 
in  Fig.  22 


August,  1919 


MACHINERY 


1141 


Fig.  24.     Two-record  Recording-  Pyrometers.    Each  of  which  has   Two   Millivoltmeter   Movements   mounted    Side  by  Side 


contact  between  the  depressor  bar  pointer  and  the  plate 
beneath.  All  of  these  are  adjustable  so  that  a  wide  range 
of  regulation  is  possible.  This  apparatus  may  be  used  for 
controlling  dampers,  valves,  rheostats,  or  any  other  rotatable 
member,  and  is  a  recent  development  of  Charles  Engelhard, 
30  Church  St.,  New  York  City. 

Obtaining:  Temperature  Records  Automatically 

The  charts  or  records  of  temperature  variations  obtained 
by  means  of  recording  pyrometers  are  not  only  valuable  for 
future  reference,  but  also  enable  the  superintendent,  fore- 
man, or  attendant  to  watch  readily  the  operation  of  any  fur- 
nace by  inspecting  the  chart  whenever  convenient.  Besides 
showing  the  temperatures,  the  charts  indicate  the  general 
trend  of  any  changes  which  may  occur.  The  use  of  recording 
instruments  tends  toward  greater  uniformity  in  the  quality 
of  heat-treated  products.  A  recording  pyrometer  is  provi- 
ded with  some  kind  of  marking  device  which  traces  either 
a  continuous  or  a  dotted  line  upon  a  chart  graduated  with 
reference  to  temperature  and  time.  By  referring  to  one  of 
these  charts,  the  temperature  at  any  period  within  the  range 
of  the  chart  is  shown  graphically.  The  chart  may  be  grad- 
uated in  minutes  of  time  and  may  cover  a  total  range  of, 
say,  two  hours,  or  the  main  divisions  may  represent  hours 


and  cover  either  a  twelve-hour  period  or  a  twenty-four  hour 
day.  Pyrometers  are  also  made  to  give  a  continuous  record 
over  long  periods.  These  charts  differ  in  form,  some  being 
circular  disks  and  others  of  rectangular  shape. 

The  Brown  recording  pyrometer  of  the  type  having  a  cir- 
cular chart  is  shown  in  Fig.  21.  Graduation  lines  in  the 
form  of  concentric  circles  represent  degrees  of  temperature, 
and  radial  arcs  represent  intervals  of  time.  The  pointer  arm 
is  permitted  to  swing  freely  and  is  brought  into  contact  with 
the  chart  only  momentarily  in  order  to  avoid  frictional  re- 
sistance which  would  affect  the  accuracy  of  the  record.  The 
contact  between  the  pointer  and  paper  chart  may  occur  every 
minute  or  half  minute,  as  regulated  by  the  clock  mechanism. 
Either  a  parchment  or  paper  chart  may  be  used.  The  former 
has  a  sheet  of  carbon  behind  it  and  the  record  is  made  on 
the  back  of  the  parchment  sheet,  but  is  clearly  seen  from 
the  opposite  side.  When  white  paper  charts  are  used,  a 
carbon  band  passes  between  the  chart  and  the  marking 
pointer.  A  graduated  bridge  extends  across  the  face  of  the 
chart  on  the  left-hand  side  and  shows  what  temperature  the 
curve  represents  at  any  point  between  the  main  graduation 
lines. 

The  Hoskins  recording  pyrometer  is  another  design  having 
a  circular  chart.     Five  of  these  pyrometers,  installed  at  the 
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Fig.   26.     An  Installation  of  Five  High-resistance  Indicating  Pyrometers  and  Three   Multiple  Recorders 


plant  of  the  Burroughs  Adding  Machine  Co.,  are  shown  in 
Fig.  19.  The  rotation  of  this  chart  is  derived  from  a  clock 
movement.  This  clock  also  actuates,  through  a  cam-driven 
striking  arm,  a  metal  stylus  carried  on  the  end  of  the 
pointer.  The  arm  is  curved  to  correspond  with  the  arc 
through  which  the  end  of  the  pointer  moves.  Back  of  the 
chart,  which  is  thin  and  translucent,  there  is  a  circular  disk 
of  carbon  paper,  and  at  intervals  of  a  half  minute  the  small 
stylus  or  metal  point  is 
pressed  against  this 
paper,  thus  making  a  dot 
on  the  back  of  the  chart. 
These  dots,  which  are 
plainly  visible  from  the 
front  of  the  chart,  are 
closely  spaced  and  form 
practically  a  continuous 
line  as  the  chart  revolves. 
Continuous  records  of 
temperature  over  periods 
of  either  twelve  or 
twenty-four  hours  may 
be  obtained.  If  desired, 
two  records  may  be  made 
simultaneously,  just  as 
duplicate  letters  are  pro- 
duced on  the  typewriter. 
The  Leeds  &  Northrup 
recording  pyrometer  (po- 
tentiometer type)  has  a 
small  electric  motor  for 
adjusting  the  potentiom- 
eter as  regulated  by  the 
position  of  the  galvanom- 
eter needle.  The  motor 
serves  to  keep  a  recipro- 
cating part  constantly  in 
motion.  This  part  does 
not  come  into  contact 
with  the  pointer  while 
the  latter  is  in  the  cen- 
tral or  no-current  posi- 
tion. When  the  pointer 
moves  to  the  right  or 
left,  however,  it  is  en- 
gaged by  the  reciprocat- 


Fig.    27.      Multiple-point   Recording  Pyrometer  of   the   Potentiometer   Type 


ing  member,  and  the  potentiometer  circuit  is  regulated  until 
the  galvanometer  needle  has  been  returned  to  its  central  or 
no-current  position.  The  regulation  is  designed  to  be  pro- 
portional to  the  temperature  change.  The  chart  drum  and 
recording  pen  are  also  operated  by  the  motor.  The  chart 
moves  over  the  drum  which  is  driven  through  gears  by  the 
motor,  and  the  pen  draws  a  continuous  line  on  the  chart 
corresponding  to  the  temperature.     The  horizontal  lines  on 

the  chart  represent  time 
and  the  vertical  lines, 
temperature.  The  chart 
lasts  for  thirty  days.  A 
constant  speed  is  insured 
by  a  centrifugal  governor 
of  special  design,  pro- 
vided for  the  purpose  of 
opening  and  closing  a 
shunt  in  the  field  circuit. 
Indicating  pyrometers 
are  often  used  in  con- 
junction with  the  record- 
ing type,  a  common  ar- 
rangement being  to  in- 
stall the  indicating 
pyrometer  near  the  fur 
nace  and  place  the  re 
corder  in  an  office. 

Continuous  Temperature 
Records 
Continuous  temperature 
records  covering  long 
periods  are  often  desir- 
able, and  some  recording 
pyrometers  are  designed 
with  this  object  in  view. 
A  Leeds  &  Northrup  re- 
corder having  a  chart 
which  lasts  thirty  days 
has  just  been  referred  to. 
Another  type  of  pyrom- 
eter, made  by  the  Taylor 
Instrument  Companies, 
which  is  capable  of  pro- 
ducing a  continuous  rec- 
ord is  shown  in  Pig.  22. 
This   installation   of   two 


August,  1919 


MACHINERY 


1143 


pyrometers  is  in  the  office  of 
the  superintendent.  With  this 
type  of  instrument  it  is  neces- 
sary to  change  the  chart  only 
every  fifty  days.  The  knife 
type  pointer  of  the  instru- 
ment is  periodically  pushed 
down,  the  pointer  intercepting 
an  impregnated  thread,  which 
is  pressed  against  the  chart, 
thus  making  a  dot.  These 
dots  are  so  numerous  or  so 
closely  spaced  as  to  form  a 
continuous  line,  even  though 
the  temperature  variations 
fluctuate  rapidly.  When  the 
pointer  is  not  depressed,  it  is 
free  to  assume  the  proper 
position.  Horizontal  lines  on 
the  chart  represent  intervals 
of  time  and  vertical  lines,  degrees  of  temperature.  A  section 
of  one  of  these  charts  is  reproduced  in  Fig.  23.  This  par- 
ticular chart  is  graduated  up  to  1000  degrees  F.,  the  figures 
1,  2,  3,  etc.,  representing  hundreds  of  degrees.    The  vertical 


Fig.  28. 


Rear  View  of  InstaUation  s 
Panel  and   Selective 


liown  in  Fig.  26,  Ulustrating  Slate 
Connection  Posts 


Pyrometers  for   Automatically 

Recording  Temperatures  of 

Different  Furnaces 

Where  a  heat  treating  plant 
contains  two  or  more  fur- 
naces, a  pyrometer  may  be 
installed  that  will  record 
automatically  on  a  chart  tem- 
perature variations  in  each 
furnace  to  which  it  is  con- 
nected. This  type  of  pyrom- 
eter is  generally  used  when 
the  heat-treating  process  re- 
quires a  half  hour  or  more 
for  its  completion.  The  pyrom- 
eter may  be  designed  espe- 
cially for  multiple  recording 
or  have  an  auxiliary  connect- 
ing or  switching  device.  For 
instance,     the     recording 


pyrometer  shown  in  Fig.  22  may  have  an  automatic  contact 
switch  which  enables  it  to  record  the  temperatures  of  eight 
thermo-couples.  This  automatic  switch  is  a  separate  and 
complete   unit.     Each   contact   point    is   closed   for   approx- 


Fig.   29.     A  Battery  of  Pyrometers  Similar  to  the  Type  shown  in  Fig.   27 


sub-division    lines   between    the   hundred-degree   lines   have 
been  omitted. 

The  Brown  continuous  recording  pyrometer  is  so  arranged 
that  the  record  is  produced  by  a  pointer  that  strikes  a  strip 
of  carbon  paper  and 
forces  it  against  the  rec- 
ord paper,  thus  forming 
the  line  consisting  of  a 
series  of  closely  spaced 
dots.  The  roll  of  carbon 
paper  passes  over  the 
record  roll,  and  the 
pointer  strikes  the  car- 
bon band  once  a  minute 
for  producing  the  record. 
The  record  paper  and 
carbon  band  will  last  two 
months  without  renewal. 
The  pyrometer  designed 
for  producing  a  single 
continuous  temperature 
record  is  similar  in  ap- 
pearance to  the  double- 
recording  instruments 
shown  in  Fig.  24.  The 
multiple  type  of  record- 
ing pyrometers  will  now 
be  referred  to. 


Fig.    30. 


imately  seven  minutes  during  each  hour  when  connection 
is  made  with  eight  couples.  When  the  number  of  couples 
is  reduced,  more  records  per  hour  can  be  obtained.  An  index 
shows  which  thermo-couple  is  in  circuit,  and  this  index  may 

be  rotated  manually  to 
determine  the  tempera- 
ture of  any  thermo- 
couple, which  makes  it 
unnecessary  to  wait  for 
it  to  come  into  circuit. 
The  Brown  multiple 
recorder  will  produce 
from  two  to  eight  records 
on  one  chart,  and  when 
four,  six,  or  eight  rec- 
ords are  needed,  these 
are  printed  on  the  chart 
in  different  colors  to 
avoid  confusion.  When 
records  of  only  two 
thermo-couples  are  re- 
quired, these  are  made  in 
the  same  color  on  in- 
dependent parallel  charts 
which  are  on  one  record 
sheet.  This  multiple  re- 
corder has  two  millivolt' 
meter  movements.     No 


Pyrometer   which   records  Temperatures  of   Different   Furnaces   on 
Circular  Chart 
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.\s  Itching  meohao 
ism  Is  i'i'(|im.(i  tor 
t  w  o  raoordiB)  but 
tor  a  larger  Bum 
ber    an    automatic 

u  itching  mechan- 
ism is  utilized.  A 
pointer  and  scale 
;it  the  top  of  the 
i  ii  s  t  r  u  m  e  n  i  hi 
dilates  the  temper- 
atures of  tin>  fur- 
naces at  :ill  « lines. 
The  installation 
of  t  w  o-  record  re 
corders,  shown  Id 
Fig.  24,  is  at  the 
Smith  Works  of 
the  J.  I.  Case 
Threshing  Machine 
Co.,   Racine,  Wis.  F'e-  81. 

There  are  eight  of 
these  two-record  recorders  in  the  complete  installation,  al- 
though only  seven  are  shown  in  this  particular  illustration. 
As  each  recorder  is  a  duplex  form  of  instrument,  the  tem- 
perature records  of  sixteen  thermo-couples  are  obtained.  It 
would  be  possible  to  replace  the  eight  pyrometers  with,  say, 
two  pyrometers,  each  capable  of  producing  eight  temperature 
records.  The  instruments,  however,  having  individual  milli- 
voltmeters  for  each  furnace  or  thermo-couple  are  preferred 
for  many  installations. 
A  battery  of  six  Wil- 
son-Maeulen  Co.'s  recor- 
ders designed  for  pro- 
ducing multiple  records 
is  illustrated  in  Fig.  25. 
This  same  general  type 
of  recorder  is  also  ar- 
ranged for  producing 
single  records.  In  either 
case,  the  records  are 
formed  by  the  series  of 
dots  made  at  ten-second 
intervals.  With  the 
multiple  recorder,  the 
instrument  is  connected 
with  each  thermo- 
couple circuit  long 
enough  to  produce  eight 
of  these  dots;  the  re- 
corder is  then  auto- 
matically switched  in 
circuit  with  the  next 
thermo-couple.  A  dry 
battery  is  used  to  pro- 
vide power  for  operat- 
ing the  recording  mech- 
anism, and  a  clock 
movement  controls  the 
rate  at  which  the  rec- 
ord paper  advances  and 
the  switching  in  of  the 
automatic  commutator, 
but  is  not  required  to 
furnish  power.  The  dot- 
ted lines  for  different 
circuits  are  printed  in 
various  colors,  the 
printing  ribbon  being 
periodically  shifted  by 
a  crank  action  for  lo- 
cating the  proper  color 
for  the  circuit  in  the 
recording  position. 


Q 


RECORDER 

MAY  BE  LOCATED 

IN  OFFICE 


VaeMnery 


Diagram  showing  Connections  for  a  Double  Recorder  which  is   alternately   connected 
with  Two  Thermo-couples  in  a  Furnace 
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Another  Installs 

tion    o!'    Wilson- 

Maeulen  multiple 

recorders  is  shown 
in  Pig.  2G,  which 
also  illustrates  this 

company's  nigh  re 
sistance   Indicating 

instruments.  T  h  e 
three  multiple  re- 
corders  are  In  the 

com  pa  rl  in  eiits  at 
the  right,  and  the 
five  high -resistance 
indicators  at  the 
left.  Each  multiple 
recorder  produces 
six  autographic 
records  in  as  many 
different  colors  on 
one  record  sheet, 
giving  a  total  of 
eighteen  records.  A  selective  device  mounted  at  the  back 
of  the  instruments  enables  the  pyrometers  to  obtain  records 
from  whatever  furnaces  are  in  operation.  The  rear  view, 
Fig.  28,  shows  the  slate  panel  and  the  selective  connection 
posts  for  the  different  couples.  The  flexible  leads  from  the 
pyrometers  for  selective  connection  to  these  posts  may  also 
be  seen  in  this  illustration.  The  monopivot,  high-resistance, 
long-scale  indicators  at  the  left  of  Fig.  26  are  equipped  with 

rotary  switches  with 
eleven  points  on  each 
switch,  making  a  total 
of  fifty-five  thermo- 
couples which  are  lo- 
cated in  four  horizontal 
and  two  vertical  fur- 
naces that  are  used  for 
the  heat-treatment  of 
long  propeller  shafts. 

The  Leeds  &  North- 
rup  multiple-point  re- 
corder (see  Fig.  27) 
produces  a  succession 
of  dots  with  a  number 
beside  each  dot  corre- 
sponding to  the  number 
of  the  thermo-couple  in 
circuit.  For  instance, 
the  record  of  thermo- 
couple No.  4  is  indicat- 
ed by  a  succession  of 
dots  with  No.  4  beside 
each  dot.  A  pointer 
moves  with  the  print 
wheel  and  indicates" the 
temperature  at  all 
times.  The  paper  or 
chart  is  moved  suffi- 
ciently between  each 
printing  to  prevent  two 
dots  or  numbers  rep- 
resenting the  same  tem- 
perature from  being 
printed  on  each  other, 
thus  blurring  the  rec- 
ord. One  record  is 
printed  each  minute  so 
that  the  period  re- 
quired for  a  complete 
cycle  depends  upon  the 
number  of  furnaces  or 
thermo-couples  connect- 
ed with  the  instrument. 


Chart   obtained  from  Double-recording  Pyrometer,   showing  Temperature 
Variations  between  Annealing  Pot  and  the  Furnace  Gases 


August,  1919 


MACHINERY 


1145 


For  example,  with  an  eight-point  recorder  eight  minutes 
elapse  between  successive  records  of  the  same  point,  whereas 
with  a  six-point  recorder  six  minutes  elapse.  These  recorders 
are  provided  with  an  automatically  operated  rheostat,  bo 
that  changes  in  the  voltage  of  the  dry  battery  used  with 
the  recorder  will  not  affect  the  records.  The  motor  of  this 
instrument  operates  a  selective;  switch  for  connecting  it  with 
different  circuits,  and  also  turns  the  printing  wheel  in 
unison  for  printing  the  dots  and  identifying  numbers  on 
the  chart.  Part  of  the  installation  of  multiple  recorders  at 
the  plant   of   the   Maxwell   Motor   Co.,    is   shown    in    Fig.   2(J. 

The  Hoskins  multiple  recording  pyrometer  may  be  used 
in  conjunction  with  any  number  of  thermo-couples  up  to  ten. 
The  record  is  formed  by  a  series  of  red-ink  dots.  Indenta- 
tions are  made  in  the  chart  by  a  pointed  stylus  which  re- 
ceives an  impact  from  a  "hammer  frame"  every  twenty  sec- 
onds, and  the  ink  is  applied  at  the  same  time  that  these  high 
points  are  formed.  As  a  given  thermo-couple  circuit  is  closed 
for  a  period  of  one  minute,  three  perforations  are  made  be- 
fore the  next  thermo-couple  is  in  circuit;  hence,  these  three 
points  indicate  any  fluctuation  of  temperature  in  a  furnace 
during  the  one  minute  period.  The  chart  is  so  arranged  that 
the  three  perforations  or  dots  are  recorded  in  a  space  bear- 
ing the  number  of  whichever  thermo-couple  happens  to  be  in 
circuit.  When  ten  thermo-couples  are  connected  with  the 
pyrometer,  a  three-point  reading  is  obtained  from  each 
thermo-couple  every  ten  minutes.  When  there  is  a  smaller 
number  of  thermo-couples,  the  unused  circuits  can  be  utilized 
for  obtaining  extra  or  more  frequent  readings,  as  for  ex- 
ample, from  lead  pots  or  from  equipment  subject  to  rapid 
temperature  changes. 

The  recording  pyrometer  seen  at  the  left-hand  side  of  Fig. 
30  (made  by  the  Beighlee  Electric  Co.,  Cleveland,  Ohio)  is 
designed  to  record  temperatures  from  one,  three,  six,  nine, 
or  twelve  thermo-couples  on  a  circular  chart.  The  records 
are  entirely  separate  for  each  thermo-couple  and  are  pro- 
duced by  an  electric  spark  which  burns  a  series  of  small 
perforations  in  the  chart.  The  instrument  has  a  self-con- 
tained automatic  Wheatstone  bridge  system  which  com- 
pensates for  any  temperature  variations  that  may  occur  at 
the  cold  junction  of  the  thermo-couple.  This  instrument  is 
of  the  high-resistance  type. 

Recording:  Temperatures  at  Different  Points  in  the 
Same  Furnace 

Some  of  the  furnaces  used  for  the  heat-treatment  of  steel 
require  more  than  one  thermo-couple,  especially  if  the  heat- 
ing chamber  is  large  and  temperature  variations  in  different 
parts  of  the  furnace  are  likely  to  occur.  For  instance,  large 
furnaces  for  annealing,  hardening,  or  tempering,  might  have 
two  or  more  thermo-couples  located  to  the  best  advantage 
for  indicating  a  lack  of  uniformity  in  the  temperature.  The 
arrangement  might  be  such  that  any  of  these  thermo-couples 
could  be  connected  with  an  indicating  pyrometer  through  a 
hand-operated  selective  switch;  or  a  multiple  recorder  might 
be  employed,  in  which  case  each  thermo-couple  would,  in 
turn,  be  automatically  connected  with  the  recorder. 

The  Leeds  &  Northrup  multiple-point  recorder  shown  in 
Fig.  27  happens  to  be  used  in  conjunction  with  a  vertical 
furnace  which  is  employed  for  heating  long  parts  such  as 
gun  tubes,  preparatory  to  hardening  or  drawing  them.  This 
furnace,  which  is  40  feet  high,  is  provided  with  three  thermo- 
couples, one  being  located  near  the  lower  end  of  the  heating 
chamber,  one  at  the  center,  and  one  near  the  top.  A  tem- 
perature record  is  printed  on  the  chart  each  minute  so  that 
three  minutes  elapse  between  successive  records  of  the  same 
thermo-couple.  The  pyrometer  chart  shows  the  temperature 
at  any  given  time  as  well  as  the  variations  that  may  occur 
in  different  parts  of  the  heating  chamber.  This  chart  is  also 
a  complete  record  of  the  entire  heating  process  from  start 
to  finish.  The  furnace  referred  to  is  arranged  to  receive 
thermo-couples  at  various  other  points  around  the  heating 
chamber,  and  at  several  different  levels,  in  case  three  thermo- 
couples are  not  considered  sufficient.    The  bus-bar  board  seen 


just  above  the  recorder   is  used   to   make   whatever   char 
in  the  connections  may  be  required. 

Fig.  31  shows  diagrammatically  the  connection 
Leeds  &  Northrup  double  recorder  having  a  COmmutatOI 
Obtaining  readings  alternately  from  two  thermocouple  in  a 
furnace.  In  addition,  temperatures  are  indicated  by  a  u 
at  the  furnace  and  an  extra  signal  lamp  shows  which  thermo- 
couple is  in  circuit.  This  double  recording  instrument  show- 
not  only  lack  of  uniformity  in  the  furnace  temperatures,  but 
also  the  changes  which  occur  when  the  furnace  is  empty, 
partly  filled,  or  entirely  filled  with  work.  One  object  in 
using  two  thermo-couples  is  to  observe  how  the  distribution 
of  heat  is  affected  by  such  factors  as  the  position  of  the  work 
and  the  furnace  door,  the  rate  of  firing,  etc.  The  effects  due 
to  the  location  of  the  thermo-couples  relative  to  the  wort 
may. also  be  observed  and  conditions  in  the  furnace  Improved 
by  changes  in  the  burners  or  Other  parts,  as  well  as  in  the 
method  of  introducing  heat.  The  chart  obtained  from  thif 
instrument  is  a  single  line  running  alternately  back  and 
forth  between  the  two  temperatures  and  showing  the  tem- 
perature difference  graphically.  The  fourth  signal  lamp  at 
the  furnace  for  indicating  which  thermo-couple  is  in  circuit, 
is  used  in  addition  to  the  three  signal  lamps  for  temperature 
regulation.  This  double  recording  equipment  is  considered 
of  especial  value  for  studying  the  heating  of  different  pieces 
which  may  vary  as  to  the  size  of  section  or  number,  and  the 
duplex  record  may  be  used  for  determining  the  speed  oi 
loading  and  unloading,  different  methods  of  loading,  etc. 

Double  Record  from  Furnace  Having-  Two  Thermo-couples 

A  sample  chart  obtained  from  the  double  recorder  referred 
to  in  the  preceding  paragraph  is  illustrated  in  Fig.  32  and 
shows  the  temperature  variations  in  an  annealing  furnace. 
The  parts  to  be  annealed  are  packed  in  a  pot  and  one  thermo- 
couple is  inserted  in  this  pot.  The  other  thermo-couple  is 
subjected  to  the  temperature  of  the  hot  furnace  gases.  The 
horizontal  numbered  lines  on  the  chart  represent  hours,  and 
the  main  vertical  lines,  hundreds  of  degrees  Fahrenheit,  with 
20-degree  sub-divisions.  The  point  A  on  the  chart  corre- 
sponds to  the  time  when  the  furnace  was  charged.  The  two 
temperature  curves  on  the  chart  are  indicated  by  the  right- 
and  left-hand  edges  of  the  inked-in  section  formed  by  the 
pen,  which  moves  back  and  forth  as  the  instrument  is  alter- 
nately connected  with  first  one  thermo-couple  and  then  the 
other.  The  temperature  of  the  thermo-couple  in  the  pot  is 
reduced  at  first,  owing  to  the  fact  that  it  is  inserted  in  a 
cold  pot  (this  thermo-couple  has  been  heated  previously 
while  the  contents  of  another  pot  were  being  annealed). 
After  this  preliminary  cooling,  the  temperature  gradually 
rises  until  point  B  is  reached,  where  the  temperature  of  the 
pot  and  of  the  furnace  heating  chamber  are  alike.  From 
this  point  on,  the  heating  chamber  is  somewhat  cooler  than 
the  pot,  the  heat  being  reduced  so  that  the  pot  cools  slowly. 
In  this  particular  case  the  pot  and  its  contents  were  re- 
moved from  the  furnace  when  the  temperature  had  been 
reduced  to  the  point  indicated  at  C. 

This  chart  illustrates  how  the  temperature  of  the  hot  fur- 
nace gases  may  differ  from  the  temperature  of  the  work.  If 
the  pyrometer  simply  indicated  the  temperature  of  the  hot 
gases,  it  would  be  impossible  to  determine  just  when  the 
temperature  of  the  annealing  pot  and  its  contei 
equal  to  the  furnace  temperature.  Variations  between  the 
temperature  of  the  heating  chamber  and  the  work  accounts 
for  many  difficulties  experienced  in  the  heat  treatment  of 
steel.  The  furnace  is  heated  to  what  is  believed  to  be  the 
right  temperature  according  to  the  pyrometer  reading,  but 
the  relation  between  this  furnace  temperature  and  the  actual 
temperature  of  the  work  is  not  known  and  possibly  uot  con- 
sidered. While  the  furnace  referred  to  in  connection  with 
Fig.  32  might  have  had  a  single  thermo-couple  inserted  in 
the  pot,  the  second  thermo-couple  shows  the  relation  between 
the  temperatures  of  the  work  and  the  furnace  chamber,  and 
permits  the  furnace  to  be  regulated  accordingly  and  to  be 
operated  more  economically. 
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Fig.    1.      Lubricating   Arrangement   for   a   Gear   within   a   Housing 


Fig.    2.      Example   of   Multiple    Capillary    Lubrication 


Oiling  and  Lubricating  Devices 

Some  Methods  of  Lubricating  Inaccessible  Bearings 

By  OTTO  ABDT 


IN  designing  machinery,  the  important  factor  of  lubrica- 
tion is  often  neglected  until  the  point  is  reached  where 
it  becomes  necessary  to  resort  either  to  changes  in  design 
or  to  some  unusual  means  of  supplying  lubrication.  It  is 
not  always  best  to  sacrifice  design  in  order  to  incorporate 
lubrication  features,  but  on  the  other  hand  provision  for 
lubrication  should  not  be  omitted  in  order  that  other  features 
in  the  design  may  be  improved.  Perplexing  problems  in- 
volving this  question  often  occur,  and  therefore  a  few  rep- 
resentative examples  which  have  proved  their  practicability 
are  here  presented. 

Fig.  1  illustrates  provision  for  grease  lubrication  of  a 
shaft  which  is  journaled  in  a  fixed  frame  and  which  has  a 
gear  B  independently  revolvable  on  shaft  A  (in  a  reverse 
direction  to  that  of  the  shaft)  and  housed  within  a  casing 
G.  Rings  D  are  turned  on  the  shaft  for  the  double  purpose 
of  taking  up  end  thrust  and  of  confining  the  grease  which 
is  .fed  between  them  from  the  cups  E.  Grease  is  also  fed 
from  the  cup  F  into  groove  G,  whence  it  passes  through  holes 
provided  in  the  groove  to  the  conductor  H,  drilled  along  the 
center  of  the  shaft,  the  grease  being  forced  out  through  the 
outlet  J  into  the  bearing  of  the  gear. 

An  example  of  multiple  capillary  lubrication  for  inacces- 
sible bearings  is  shown  in  Fig.  2.  The  bearings  A,  B,  and  C 
are  supplied  with  oil  from  a  tank  by  means  of  the  copper 
tubes  D,  E,  and  F,  respectively,  which  are  packed  lightly 
with  cotton  wicking.     The  tubes  extend  well  into  the  tank 


as  may  be  seen,  and  are  securely  fastened  in  the  bearings  by 
swaging  them  into  holes  provided  for  this  purpose.  It  is 
necessary  to  swage  the  tubes  into  the  bearings  in  order  to 
provide  an  air-tight  connection.  It  is  not  essential  that  the 
wicking  should  touch  the  shaft,  although  it  should  extend 
very  close  to  it.  The  tubes  should  be  fastened  to  the  bear- 
ings at  an  angle  of  90  degrees  with  the  pressure  sides,  with 
reference  to  the  direction  of  rotation  of  the  shaft,  as  shown 
by  the  arrow. 

Fig.  3  shows  a  method  of  lubricating  a  gear  which  is 
mounted  on  a  sleeve  and  a  shaft  bearing  located  within  a 
housing,  where,  on  account  of  the  interference  of  gear  A 
and  a  traveling  table-top,  the  bearing  is  inaccessible.  Grease 
is  conducted  from  the  cup  G  through  the  drilled  hole  D  in 
the  stud  C.  The  bearing  of  gear  A  is  lubricated  through 
hole  E ;  and  for  the  purpose  of  supplying  bearing  B,  a  copper 
tube  F  is  inserted  in  the  hole  as  shown.  If  care  is  not  taken 
to  fill  all  the  passages  with  grease  before  this  arrangement 
is  used,  the  result  will  probably  prove  disastrous. 

In  the  illustration  Fig.  4,  an  emergency  remedy  is  shown 
for  lubricating  a  bearing  that  continued  to  become  over- 
heated in  spite  of  the  use  of  several  methods  to  prevent 
this  trouble.  The  device  is  merely  a  tin  funnel  soldered  to 
a  nipple  B  which  is  screwed  into  the  pipe  tap  that  was 
originally  provided  for  an  elaborate  oil-feeding  device  and 
which  had  failed  because  of  the  inaccessibility  of  the  bear- 
ing.    Surrounding  gears  and  moving  parts  made  it  impos- 
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Fig.  3.     Method  of  conducting  Grease  to  Inaccessible  Bearings 


Fig.   4.     Funnel  for  feeding  Grease  to  Bearing 
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sible  to  run  a  line  of  tubing  to  the  bearing  from  a  fixed 
tank.  It  will  be  noted  that  the  funnel  is  encased  as  shown 
at  K  with  asbestos,  or  some  similar  material,  and  that  a 
coiled  copper  wire  D  leads  down  from  the  top,  its  end  rest- 
ing on  the  shaft.  The  funnel  is  packed  with  light  grease  to 
which  the  heat  from  the  bearing  is  conducted  by  means  of 
the  wire  and  the  sides  of  the  funnel,  causing  the  grease  to 
melt  and  run  down  into  the  bearing.  A  tin  cover  may  be 
used  to  keep  out  dirt,  if  desired.  This  improvised  arrange- 
ment furnishes  a  good  lubricating  device  and  one  that  needs 
but  little  attention. 

The  writer  has  found  that  in  the  case  of  certain  classes 
of  enclosed  gears  which  run  at  high  speed,  trouble  is  likely 
to  be  encountered  in  keeping  the  entire  unit  cool  if  too  much 
oil  is  used.  This  trouble  will  also  occur,  of  course,  in  the 
same  units  when  too  little  oil  is  used,  but  with  the  correct 
amount  of  the  same  kind  of  oil  this  condition  will  be  prac- 
tically eliminated. 

*     *     * 

MAKING  PIG  IRON  AND  SPIEGELEISEN 
PROM  SCRAP  STEEL 

A  patent  was  recently  granted  which  covers  a  method  of 
making  pig  iron  from  scrap  steel.  In  certain  parts  of  the 
United  States  Bessemer  pig  iron  cannot  be  made  on  account 
of  the  high  content  of  metalloids,  such  as  phosphorus,  con- 
tained in  the  ores  from  which  the  pig  iron  is  made.  The 
patentee  contemplates  the  use  of  all-steel  scrap  of  a  suitable 
nature  to  produce  a  Bessemer  grade  of  pig  iron,  without  the 
addition  of  any  ore  to  the  charge.  The  blast  furnace  is 
charged  entirely  with  steel  scrap,  with  the  requisite  per- 
centage of  a  flux,  and  with  coke  for  the  purpose  of  melting 
the  scrap  and  furnishing  the  carbon  for  recarburizing  the 
molten  product  in  the  furnace.  The  smelting  is  then  carried 
on  as  usual.  By  this  process  a  grade  of  pig  iron  is  produced 
which  cannot  be  obtained  directly  from  the  use  of  ores  carry- 
ing phosphorus  in  excess  of  the  Bessemer  limits.  The  iron 
so  produced  can  be  used  for  many  purposes  for  which  high 
phosphorus  irons  are  not  suitable,  such  as  the  manufacture 
of  ingot  molds  for  steel  works  and  as  recarburizing  mate- 
rials used  in  the  manufacture  of  high-carbon  steels.  This 
same  process  can  also  be  used  in  producing  spiegeleisen. 
By  introducing  into  the  charge  of  the  furnace  a  small  pro- 
portion of  manganese  ore  with  the  scrap,  flux,  and  coke,  a 
regular  grade  of  spiegeleisen  can  be  produced,  which  it  is 
impossible  to  do  now  from  ores  carrying  phosphorus  in  ex- 
cess of  the  Bessemer  limits. 


THE  EMPLOYMENT  SERVICE  OF  THE  DEPART- 
MENT OF  LABOR 

Vigorous  efforts  are  made  by  the  Department  of  Labor  to 
maintain  and  extend  its  employment  service.  The  Secretary 
of  the  Department  asks  for  an  appropriation  of  $14,000,000 
for  its  maintenance  during  the  coming  year.  The  advantage 
of  a  free  public  employment  office  over  one  maintained  for 
private  profit  is  apparent,  because  it  is  well  known  that 
many  evils  have  crept  into  the  private  employment  agencies 
and  that  they  are  in  many  cases  parasites  on  both  employer 
and  employe.  A  federal  employment  service,  however,  is 
also  open  to  criticism  under  our  political  system.  It  lends 
itself  too  well  to  political  patronage  and  it  has  also  been 
intimated  that  the  service  has  discriminated  between  union 
and  non-union  labor.  Free  federal  employment  offices  must 
make  no  such  discrimination  nor  must  they  differentiate  be- 
tween closed  and  open  shops.  If  conducted  in  an  absolutely 
impartial  manner  and  by  men  who  do  not  hold  office  because 
of  political  patronage,  the  service  would  be  ideal.  Whether 
it  is  possible  to  obtain  an  employment  service  so  conducted 
is  open  to  question  and  on  this  point  more  than  on  any 
other  do  the  manufacturing  industries  of  the  country  need 
assurance  before  they  will  be  willing  to  give  their  support 
to  a  bill  for  the  expenditure  of  $14,000,000  for  the  federal 
employment  service. 


FORMING  AND  PIERCING  DIES  FOR 
PRONGED  COLLETS 

UNETT   MKNKIN 

The  combined  punch  and  die  here  illustrated  was  de- 
signed by  the  writer  to  provide  means  for  forming  and  cut- 
ting the  prongfl  in  a  collet  in  one  operation.  An  excellent 
idea  of  the  construction  will  be  obtained  from  the  illustra- 
tions. The  die  bed  1  has  a  central  opening  in  which  is  seated 
a  cutting  die  /.'  which  is  also  provided  with  a  central  opening 
in  which  the  flanged  collar  0  is  a  sliding  fit.  The  flange  of 
collar  C  operates  in  the  enlarged  opening  in  the  cutting  die 
and  is  supported  upon  three  upright  posts  I),  the  lower  ends 
of  which  are  fixed  in  the  ring  E,  this  ring  resting  upon  the 
cylindrical  counterbalance  F.  The  counterbalance  is  securely 
seated  in  the  buffer  plate  O,  which  is  mounted  upon  the 
buffer  springs  11,  these  being  coiled  around  two  bolts,  as 
shown.  The  tension  of  the  springs  is  such  as  to  normally 
hold  the  flanged  collar  C   in  a  raised   position  against  the 
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Fig.    1.      Sectional  View  of  Punch  and  Die   for  forming  and  cutting 
Prongs  in  a  Collet  in  One   Operation 

interior  horizontal  wall  of  the  cutting  die  B,  the  posts  />.  as 
will  be  seen,  sliding  through  holes  in  the  fixed  ring  J.  The 
butt  end  of  the  spear-shaped  punch  K  is  secured  in  ring  J 
and  is  screwed  on  the  upper  end  of  a  bolt,  the  tension  ar- 
rangement of  which  is  similar  to,  though  stronger,  than  the 
buffer  spring  construction  previously  described.  The  pierc- 
ing punch  sleeve  L  has  an  integral  collar  and  operates  in 
the  bore  of  collar  C,  being  supported  by  means  of  three  pins 
J,  the  lower  ends  of  which  are  secured  in  collar  .1/.  and  which 
are  a  sliding  fit  through  holes  in  the  fixed  ring  •/.  The  collar 
.1/  is  supported  upon  a  heavy  coil  spring  T  which  operates 
through  the  opening  in  ring  E  and  around  the  bolt  on  the 
end  of  which  the  butt  end  of  punch  A'  is  assembled. 

A  tubular  cutting  punch  .V  is  held  in  perfect  alignment 
with  collar  C,  both  parts  having  the  same  interior  and  ex- 
terior diameters.     The  punch  on  its  downward  stroke  acting 
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In  conjunction  with  the  cutting  die,  cuts  the 
blank  \v  from  winch  the  collet  la  farmed,  and 

as  the  nun  Of  the  press  continues   in  descend, 

it  Forces  the  collar  0  down  against  the  ten 
■  inn  ni'  the  buffer  springs,  carrying  the  blank 
wnii  n  ami  forming  the  collet  over  the  re 
duced  end  of  the  Bleeve  /..  As  Boon  as  this 
operation  is  completed,  as  shown  at  the  left 
In  Fig.  3,  the  Banged  collar  0  becomes  seated 
upon  the  collar  of  Bleeve  /•  and  the  continued 
downward  movement  of  the  punch  forces 
Bleeve  /  downward  against  the  tension  of 
spring  /'.  A  Unock-out  tube  O  within  the 
tubular  cutting  punch  has  seated  itself,  in 
the  meantime*,  upon  the  incompleted  collet 
blank,  and  the  piercing  punch  is  in  readiness 
to  penetrate  the  horizontal  surface  of  the 
work  upon  further  descent  of  the  press  rain. 
As  previously  mentioned,  the  head  of  the 
piercing  punch  is  spear-shaped,  and  the  cut- 
ting edges  of  the  spear-shaped  part  make  the  cuts 
collet,  so  that  at  the  end  of  the  stroke,  as  shown 
right-hand  view  in  Fig.  3,  the  collet  is  completed. 


Fig.   3. 


in   the 
in   the 


Fig-.  2.     Modification  of  Punch  and  Die  shown  in  Fig.    1.      The  Design 
provides  for  truncating  the  Prongs  of  the  Collet 

The  headed  pin  P  is  secured  in  the  butt  end  of  the  piercing 
punch  K,  the  head  forming  a  stop  by  means  of  which  the 
upward  movement  of  the  piercing  punch  sleeve  L  is  limited 
when  the  cutting  punch  returns  to  its  high  position.  This 
arrangement  fixes  the  relation  of  the  parts  so  that  the  op- 
eration of  the  flanged  collar  C  upon  sleeve  L  will  not  occur 
until  the  partially  formed  collet  is  in  a  fixed  position  on 
sleeve  L,  thus  preventing  the  piercing  punch  from  displacing 
the  blank  instead  of  piercing  it.  When  the  tubular  cutting 
punch  N  has  forced  collar  C  below  the  lower  edge  of  the  collet 
flange,  the  collar  is  in  a  position  to  force  the  completed  collet 
from  the  piercing  punch,  so  that  the  collet  will  he  carried 
upward  in  the  tubular  punch  with  the  upward  stroke  of  the 
ram,  until  it  is  knocked  out  by  the  action  of  the  tubular 
knock-out  0. 

In  Fig.  2  a  modification  of  the  design  is  shown,  in  which 
the  piercing  punch  K  is  tubular,  having  a  longitudinal  hole 
extending  through  it,  which  is  reduced  in  diameter  at  the 
cutting  end  of  the  punch.  When  the  blank  is  formed  by 
means  of  the  cutting  die  B  and  the  punch  N,  the  knock-out 
tube  0  holds  the  blank  W  upon  the  sleeve  L,  and  the  center- 
punch  R,  which  operates  within  the  knock-out  tube,  cuts  a 


Partial  Sectional  Views  showing  Position  of  Both  Punches  before  and 
after  Piercing   Operation 

small  disk  8  from  the  center  of  the  hlank.  The  working  end 
of  the  piercing  punch  K  is  then  forced  through  the  opening, 
thus  cutting  the  prongs  in  the  collet,  the  prongs  having  been 
truncated  to  the  desired  length  by  cutting  out  the  disk  8. 
In  other  respects,  the  operation  of  this  punch  and  die  is 
identical  with  the  design  previously  described. 

By  means  of  the  equipment  here  described,  it  is  possible 
to  form  collets  like  those  shown  in  Figs.  2  and  3  in  a  single 
operation.  Heretofore  it  has  been  necessary  to  form  such 
collets  by  first  punching  the  blanks  and  afterward  placing 
them  in  a  separate  punching  machine  for  the  purpose  of 
forming  the  prongs — a  method  which  was  both  tedious  and 
expensive.  It  formerly  required  the  services  of  two  machines 
and  two  operators  to  manufacture  seventy-five  of  these  collets 
per  day,  whereas  with  this  forming  and  piercing  punch  and 
die,  four  hundred  collets  per  day  per  machine  are  now  being 
produced,  requiring  but  one  operator.  Thus  it  will  be  seen 
that  a  considerable  saving  can  be  effected  by  the  use  of  this 
equipment. 

*■     *     * 

PLANER  OR  SHAPER  FINISHING  TOOL 

By  S.  B.  ROYAL 

The  finishing  tool  shown  in  the  accompanying  illustration 
is  used  in  a  planer  or  shaper  when  it  is  desired  to  produce 
a  smoothly  finished  surface  which  has  the  appearance  of 
being  polished.  This  tool  is  made  from  a  bar  of  %-  by  1*4- 
inch  tool  steel,  or  from  whatever  size  will  fit  the  toolpost. 
Two  corners  of  the  stock  are  ground  away  for  a  distance  of 
about  an  inch  at  the  end  of  the  bar  leaving  only  a  thin  sec- 
tion, diagonally  located  as  shown  by  the  dotted  lines  in  the 
plan  view.  The  end  is  then  slightly  curved  by  grinding,  al- 
lowing a  clearance  of  about  10  degrees  on  the  curved  portion. 

The  arrows  show  the     

direction  in  which  the 
tool  cuts  and  the  di- 
rection in  which  it  is 
fed  across  the  work. 
Before  using  this  tool, 
the  work  should  be 
finished  as  smooth  as 
possible  with  an  or- 
dinary finishing  tool, 
leaving  only  about 
0.002  to  0.003  inch  to 
be  removed.  The  work 
should  be  flooded  with 
oil,  and  a  medium 
speed  and  fine  feed 
should  be  used.  If  this 
tool  is  properly  ground      Finishing  Tool  for  Use  in  Shapers  or  Planers 

and  adjusted,  it  produces,  when  used  on  steel  work,  a  pecu- 
liar twisted  chip  from  4  to  12  inches  long  which  is  about 
the  diameter  of  an  ordinary  darning  needle. 


■  DIRECTION  OF  CUT 


DIRECTION  OF  FEED 
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Maintaining  the 
Efficiency  of  the 
Working  Force 


^rr 


A  Description  of  the  Means  by  which  the  Health  and  Working  Capacity  of  the  Employes  of  a  Large 

Machine  Tool  Plant  are  being  Maintained— Based  upon  the  Methods  Employed  in  Welfare  Work, 

Health  Supervision,  and  Medical  Care  by  the  R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati,  Ohio 

By  ERIK  OBERG 


IN  the  article  describing  the  system  of  time  study  and  rate 
setting  employed  in  the  R.  K.  LeBlond  Machine  Tool  Co.'s 
plant,  published  in  the  July  number  of  Machinery,  a 
chart  was  shown  which  gave  a  record  of  the  individual  ef- 
ficiency of  each  employe.  This  efficiency  chart  was  based 
upon  the  man's  ability  to  earn  a  bonus  in  excess  of  his  reg- 
ular day  rate,  and  included  also  a  record  of  the  value  of 
work  spoiled,  as  this,  of  course,  is  an  offset  or  liability  which 
must  be  charged  against  his  working  speed.  By  means  of 
records  of  this  kind,  it  is  possible  to  ascertain  how  important 
physical  health  and  peace  of  mind  are  in  relation  to  efficiency 
in  production.  In  numerous  cases,  it  has  been  ascertained 
that  when  the  curves  indicating  the  efficiency  of  a  man  fall, 
there  is  something  the  matter  with  either  his  health  or  his 
state  of  mind;  and  the  conclusion  has  been  drawn  that  it  is 
highly  important  to  maintain  the  man  in  a  proper  mental 
as  well  as  physical  condition,  in  order  that  he  may  remain 
an  efficient  producer  and  thereby  benefit  both  himself  and 
the  company  for  which  he  works.  Hence,  a  system  has  been 
developed  whereby  the  interests  of  the  men  in  the  shop  are 
carefully  looked  after,  as  regards  their  health  and  other  con- 
ditions that  have  a  bearing  upon  their  state  of  mind. 

The  work  organized  for  this  purpose  by  the  R.  K.  LeBlond 
Machine  Tool  Co.  may  be  divided  into  two  classes — welfare 
work  and  health  supervision — the  welfare  work  being  in 
charge  of  the  welfare  director,  Charles  H.  Brown,  and  the 
health  supervision  in  the  hands  of  Dr.  Sanford  DeHart, 
director  of  the  LeBlond  shop  hospital.  These  two  men  may 
be  said  to  be  in  charge  of  the  human  machinery  much  in 
the  same  way  as  a  superintendent  of  equipment  would  be  in 
charge  of  the  maintenance  of  the  actual  machinery  and  the 
mechanical   facilities. 


Scope  of  Activities  of  Welfare 
Director 

The  welfare  director  devotes 
all  of  his  time  to  the  general 
welfare  of  the  employes,  both 
inside  and  outside  of  the  plant, 
and  it  is  understood  that  em- 
ployes may  come  to  him  at  any 
time  to  take  up  any  question  of 
importance,  whether  the  ques- 
tion relate  to  their  work  or  wel- 
fare in  the  plant,  or  to  their  in- 
dividual or  family  life  outside  of 
the  plant.  The  welfare  director 
is  a  general  advisor  on  every 
phase  of  human  relationship. 
The  men  take  up  with  him  legal 
questions   in   which   they   may 


A  few  years  ago,  little  or  no  attention  was  paid  to 
the  relation  between  the  output  of  a  manufacturing 
plant  and  the  health,  well-being,  and  happiness  of  the 
workers,  but  a  great  change  has  taken  place  in  this 
respect  in  recent  years.  Many  of  the  leading  manu- 
facturing plants  in  the  country  have  found  that  high 
efficiency  and  quality  of  output  can  be  maintained 
only  by  a  healthy  and  happy  working  force;  hence, 
the  methods  used  to  supervise  conditions  of  health 
and  well-being  among  the  workers  are  just  as  im- 
portant as  the  mechanical  devices  and  improvements 
by  means  of  which  the  output  can  be  increased  in 
quantity  and  improved  in  quality.  The  R.  K.  LeBlond 
Machine  Tool  Co.  has  done  some  effective  work 
along  these  lines,  and  the  principal  features  of  the 
system  employed  by  this  company  are  here  dealt  with. 


have  been  involved,  family  matters  that  they  would  confide 
to  no  one  but  him,  and,  briefly,  anything  and  everything  in 
which  his  advice  may  be  of  some  value  to  them. 

There  are,  however,  six  particular  fields  of  activity  to 
which  the  welfare  director  devotes  most  of  his  time.  These 
are:  (1)  Absences  from  the  plant,  due  to  sickness  or  other 
causes;  (2)  looking  after  the  financial  interests  of  the  men 
by  keeping  them  out  of  the  hands  of  loan-sharks  and  away 
from  installment  houses;  (3)  personal  attention  to  sickness 
or  other  difficulties  in  the  home,  and  to  the  amicable  settling 
of  family  troubles;  (4)  the  Mutual  Aid  Society  of  the  plant; 
(5)  legal  aid,  and  advice  in  the  buying  of  homes  or  in  the 
making  of  investments;     (6)   aid  in  becoming  citizens. 

Absence  from  Work 

At  nine  o'clock  each  morning,  the  foremen  of  the  different 
departments  in  the  shop  send  a  notice  to  the  welfare  director, 
giving  the  names  of  all  the  men  who  have  been  absent  for 
three  days  or  more,  either  on  account  of  sickness  or  for  un- 
known causes.  In  the  afternoon,  the  welfare  director  makes 
personal  calls  on  all  of  these  men  at  their  homes.  If  the 
reason  for  absence  from  work  is  not  sickness,  he  makes  an 
effort  to  induce  the  men  to  return  to  work  and  to  attend 
properly  to  their  duties.  In  cases  of  sickness,  he  sees  that 
the  patient  is  properly  cared  for,  and,  when  necessary,  ren- 
ders such  aid  as  may  be  required.  During  the  recent  in- 
fluenza epidemic  this  aid,  many  a  time,  had  to  be  of  a  purely 
personal  character,  and  for  that  reason,  the  personality  and 
the  willingness  of  the  welfare  director  to  step  in  and  lend 
a  hand  whenever  required  is  of  the  greatest  importance  to 
the  success  of  any  work  of  this  kind.    In  fact,  it  may  be  said 

that  its  success  or  failure  de- 
=  pends  almost  entirely  upon  the 
experience,  judgment,  and  per- 
sonal characteristics  of  the  man 
who  occupies  the  position  of  wel- 
fare director.  He  must  have  that 
sympathetic  attitude  toward  all 
men  with  whom  he  comes  in 
contact  that  makes  it  possible 
for  him  to  place  himself  in  their 
position  and  to  look  at  their 
problems  from  their  point  of 
view,  as  lie  otherwise  would  be 
unable  to  understand  their  dif- 
ficulties. 

Looking-  after  the'Men's  Financial 
Interests 

Low  efficiency  on  the  part  of 
men  who  have  previously  proved 
to    be    good    workers    has    often 
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been  Found  to  be  due  to  financial 
difficulties,     When   a    man   gets 
Into   the   bandi   of    loan  shs 
or  i    ha i  i    ed  i>\  i fie  collet 
from   a    number   of    Installment 
houses,  bis  mind  will  dwell  upon 

In  .    ii  OUblS       in. lead    Of    l>  •'  i  "  B 

concentrated  upon  bis  work,  n 
is,  therefore,  good  business  t<> 
look  after  the  financial  Interests 
of  iiic  men  and  bring  them  Into 
a  position  where  they  will  be 
relies  ed  of  w  orrles  of  this  kind 
Whenever  a  case  of  this  kind  is 
broughl  to  li  i  s  attention,  the 
welfare  director  makes  an  in- 
vestigation, and  if  it  is  found. 
upon  doing  so.  that  it  Would  be 
to  the  best  interest  of  both  the 
man  and  the  company  to  make 
him  a  loan  so  that  he  may  re- 
gain his  peace  of  mind,  this  is 
done.  No  interest  is  charged  on 
these  loans,  and  they  are  paid 
back  by  weekly  installments  de- 
duct ed  from  the  man's  earnings. 
The  loans  ordinarily  run  for  two 
months,  but  in  exceptional  in- 
stances, where  the  purpose  of  the  loan  and  the  circumstances 
make  it  advisable  or  necessary,  they  may  run  as  long  as  a 
year.  The  assistance  rendered  in  this  way  has  a  double  ef- 
fect. It  is  a  temporary  assistance  to  the  man,  bringing  him 
back  to  his  normal  condition  and  working  efficiency,  and  it 
establishes  a  closer  relationship  between  the  firm  and  the 
men,  making  it  apparent  to  the  men  that  the  company  is 
interested  not  only  in  their  presence  in  the  plant  a  certain 
number  of  hours  a  day,  but  in  their  general  welfare  as  well. 

The  Effect  of  Family  Troubles  on  Efficiency  and  Output 

Perhaps  there  is  no  one  cause  that  is  more  effective  in 
reducing  a  man's  working  ability  than  troubles  and  difficul- 
ties in  his  home.  These  difficulties  may  be  due  either  to 
misunderstandings  between  a  man  and  his  wife,  sickness  in 
the  family,  worry  over  the  actions  of  children,  or  to  numer- 
ous other  causes  of  a  similar  nature.  In  the  past,  it  has 
been  thought  that  a  man  had  to  settle  these  matters  for  him- 
self and  that  they  were  no  concern  of  the  firm  for  which  he 
worked.  The  experience  of  the  LeBlond  company,  however, 
has  proved  that  it  is  unquestionably  of  vital  importance  to 
the  firm  that  it  aid  in  removing  these  troubles  and  difficulties 
from  a  man's  life  as  far  as  possible,  and  a  welfare  director 
who  has  the  ability  to  understand  human  relationships  can 
intercede  and  give  aid  and  advice  in  such  a  manner  as  to 
save  the  happiness  of  the  home.     The  efficiency  of  many  a 


Fig.   1.     Medical  Supply  Cabinet  in  Shop  Hospital 


man  lias  been  restored  by  efforts 
along  these  lines,  and,  in  addi- 
tion, the  welfare  and  happiness 
<ii  many  a  family  have  been  pre* 

I  d.  The  wives  of  men  work- 
ing in  the  plant,  are  made  to 
understand  that  they  can  come 
to  the  welfare  director  with 
I  heir  troubles,  and  that  they  will 

receive  sympathetic  advice  and 

aid.  If  the  conditions  surround- 
ing a  man's  life  outside  of  the 
planl  lower  his  working  ability, 
it  is  just  as  rational  to  try  to 
remedy  this  difficulty  as  it  is  to 
put  a  machine  into  working 
order  that  has  been  injured 
through  some  unknown  cause 
outside   of  working   hours. 

The  Mutual  Aid  Society 

In  the  LeBlond  plant  there  is 
a  Mutual  Aid  Society  to  which 
the  members  pay  25  cents  a 
month,  or  $3  a  year.  To  this 
sum  the  company  adds  $1  a  year 
for  each  member.  The  Mutual 
Aid  Society  is  intended  to  pro- 
vide a  small  income  for  the  members  in  case  of  sickness,  the 
payments  from  the  society  being  $5  a  week  for  thirteen 
weeks  in  case  of  sickness  of  one  week  or  over,  and  $4  a  week 
for  thirteen  additional  weeks.  In  the  case  of  prolonged 
sickness,  there  is  no  payment  for  the  remaining  six  months 
of  the  year,  but  if  at  the  end  of  one  year  the  man  is  still 
sick,  but  has  kept  up  the  payment  of  his  dues,  the  payment 
of  sick  benefit  starts  all  over  again  on  the  same  plan  for  the 
next  year,  and  can  be  thus  continued  indefinitely. 

The  Mutual  Aid  Society  has  a  visiting  committee  of  five 
members  who,  together  with  the  welfare  director,  visit  sick 
members.  In  order  to  obtain  sick  benefit,  the  sick  member 
must  also  supply  a  doctor's  certificate.  If  the  sickness  is 
due  to  intemperance  or  is  otherwise  self-inflicted,  the  mem- 
ber is  disqualified  for  the  reception  of  sick  benefit. 

Legal  Aid 

Legal  aid  is  given  to  the  men  by  a  prominent  lawyer,  free 
of  charge,  whenever  necessary.  Advice  is  also  given  on 
questions  relating  to  the  buying  of  homes  and  in  regard  to 
investments  in  general.  The  welfare  director  takes  pains  to 
obtain  as  much  information  as  possible  relating  to  any  sub- 
ject of  this  kind  that  may  be  brought  to  his  attention  by  an 
employe,  and,  in  this  way,  the  men  are  often  saved  disap- 
pointments and  difficulties  which  they  might  have  encoun- 
tered if  they  had  proceeded  along  lines  that  afterward  would 


Fig.   2.     Office  of  the  Shop  Physician 


Fig.    3.      Operating   Room   in   Shop   Hospital 
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have  been  found  to 
have  been  to  their  dis- 
advantage. The  most 
important  function  of 
the  legal  department 
is  to  keep  the  men 
out  of  trouble,  rather 
than  to  get  them  out. 

Aid  in  Becoming 
Citizens 

The  men  in  the  plant 
are  given  entire  free- 
dom with  regard  to 
the  matter  of  citizen- 
ship. They  are  advised 
to  become  citizens, 
but  no  coercion  of  any 
kind  is  exercised 
When  a  foreign-born 
employe  decides  that 
he  wishes  to  become 
a  citizen,  however,  he 


Fig:.   4.      The   Large   Dining   Hall   in   the   LeBlond   Plant 


is  advised  and  aided  in  obtaining  his  papers.  He  is  also 
paid  for  the  time  lost  from  the  plant  in  securing  the  citizen- 
ship papers,  and  is  assisted  in  obtaining  the  required  wit- 
nesses to  qualify  him  for  citizenship. 

Serious  mistakes  are  made  by  many  employers  in  trying 
to  force  their  employes  into  citizenship.  To  become  a  real 
American,  a  man  must  have  voluntarily  decided  that  he 
wants  to  become  one.  A  man  who  is  forced  into  citizenship 
will  probably  never  become  a  good  citizen,  and  will  forever 
resent  the  coercion  used  in  making  him  one;  hence,  no 
methods  of  this  kind  are  employed  in  the  LeBlond  plant, 
but  the  matter  of  citizenship  is  purely  a  voluntary  one. 

Health  Supervision  and  Medical  Care 

The  other  important  phase  of  the  work  that  is  done  at 
the  LeBlond  plant  to  maintain  the  efficiency  of  the  workers, 
is  the  medical  care  given.  There  is  a  complete  hospital  in 
the  plant,  in  charge  of  a  physician  whose  only  duties  and 
occupation  are  right  in  this  plant,  and  who  has  no  outside 
interests.  The  hospital  is,  in  a  sense,  just  as  complete  as 
a  larger  institution  would  be,  except  that  everything  is  on 
a  smaller  scale.  It  consists,  in  all,  of  nine  rooms:  a  waiting 
room,  a  first-aid  room,  a  bacteriological  laboratory,  an  op- 
erating room,  an  office,  a  dental  office,  a  dark-room  for  eye 
work,  a  bedroom,  and  a  sterilizing  room. 

The  hospital  has  been  organized  with  two  aims  in  view: 
(1)  To  take  care  of  both  minor  and  more  serious  injuries 
quickly,  and  (2)  to  supervise  and  care  for  the  health  of  the 
men  in  the  shop,  with  a  view  to  keeping  them  fit  and  on  the 
job.  It  also  serves  as 
a  means  of  establish- 
ing personal  contact 
and  confidence  be- 
tween the  employer 
and  employe,  and  aids 
i  n  discovering  any 
dangerous  occupa- 
tions, machines,  or  ap- 
pliances in  the  shop 
which  cause  frequent 
injuries  and  which, 
therefore,  must  be 
more  properly  guard- 
ed. In  this  way,  proper 
safety  appliances  may 
be  installed,  and  it 
has  been  found  that 
such  appliances,  to- 
gether with  a  general 
regard  for  the  welfare 
of  the  men,  have  ma- 
terially   reduced    ac- 


Fig.    5.     Hundreds  of  Employes   take  their  Lunch  in  the   Company's  Dining  Hall 


cidents  and  injuries. 
The  work  of  the  phy- 
sician in  charge  and 
of  Dr.  M.  B.  Brady,  a 
surgeon  who  visits 
the  hospital  one  hour 
a  day,  are  confined 
largely  to  first-aid 
in  a  t  t  e  r  s  and  to  a 
general  supervision  of 
the  health  of  the  i 
M  i  n  o  r  accidents,  of 
conr.se,  are  quite  com- 
mon, and  the  men  are 
advised  to  go  to  the 
doctor  with  the  sim- 
plest injuries,  so  that 
they  may  be  properly 
disinfected  and  taken 
care  of.  When  such 
measures  are  taken 
immediately,  more  se- 
rious results,  which  may  cause  much  lost  time,  are  prevented. 
By  having  the  safety  appliances  and  the  working  condi- 
tions in  the  shop  under  the  supervision  of  the  physician  in 
charge  of  the  hospital,  cooperation  between  the  shop  execu- 
tives and  the  welfare  department  has  been  established,  mak- 
ing it  possible  to  reduce  minor  accidents  to  a  great  extent. 
Thus,  for  example,  eye  accidents  were  reduced  from  5016  to 
1302  per  year  by  the  introduction  of  proper  goggles  and  by 
educating  and  instructing  the  men  in  their  use.  All  men 
working  on  machines  that  require  goggles  are  supplied  with  a 
safe  and  satisfactory  kind  of  eye  protector.  No  really  serious 
accidents  or  infections  occurred  during  the  past  year. 

Commercial  Efficiency  Aided  by  Medical  Care 

The  hospital  and  its  work,  therefore,  may  be  considered 
to  be  fully  as  much  a  preventive  measure,  as  a  means  for 
taking  care  of  injuries.  It  is  a  kind  of  repair  shop  for  the 
human  element  of  the  plant,  keeping  it  in  condition  for  ef- 
ficient work.  When  a  man  feels  ill,  he  is  treated  at  the 
hospital  instead  of  going  home  without  treatment.  A  record 
is  kept  of  every  case  that  has  been  treated,  and  if  a  man 
comes  into  the  hospital  often  with  the  same  complaint,  an 
investigation  is  made  to  find  out  whether  his  trouble  is 
organic,  or  whether  it  may  be  caused  by  the  particular  work 
on  which  he  is  employed.  In  the  latter  case,  some  other 
work,  suitable  to  his  physical  condition,  will  be  found  for 
him,  and  he  will  be  placed  under  medical  supervision,  every 
effort  being  made  to  cure  him.  Many  troubles  that  otherwi>v 
would  have  gone  on   indefinitely  and  finally,  perhaps,  have 

caused  serious  de- 
rangements, are  rem- 
edied in  tli  is  way.  As 
one  example  of  the 
activities  of  the  med- 
ical department.it  may 
be  mentioned  that  it 
was  found  thai  Im- 
purities in  the  cutting 
oil  were  the  cause  of 
a  g  r  e  a  t  many  skin 
eruptions,  and  that 
serious  Infections  were 
due  to  this  c  a  u  s  e. 
These  impurities  were 
made  harmless  in  the 
cutting  oil  by  anti- 
septic means,  and  the 
adverse  influence  on 
the  men's  p  h  y  s  i  cal 
well-being  was  there- 
by removed.  There 
was    a    loss    of    600 
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hours  due  to  Infections  from  oil  alone,  La  L917;  this  was 
reduced  to  12  hours  In  1918  after  the  hospital  had.  Introduced 
.mi [septic  measures. 

Group  [nsuranoe 

The  men  In  the  plant  are  Insured  under  the  group  In 
suranoe  plan,  and  tor  this  purpose  a  medical  examination 
must  be  made.  During  this  examination,  physical  defects 
may  be  discovered,  and  it  may  become  evident  that  such 
defects  make  a  man  unsulted  to  the  class  of  work  on  which 

he  is  employed.  In  this  case,  he  may  be  transferred  to  some 
other  kind  of  work  where  his  defect  will  not  be  a  handicap 
to  him.  The  physical  examination  is  not  intended  to  elim- 
inate or  discard  men.  hut  merely  to  place  them  in  depart- 
ments where  their  physical  ailments  will  not  be  a  detriment, 
and  where,  if  possible,  the  ailment  may  be  cured,  either  by 
treatment  in  the  shop  hospital  or  by  cooperation  with  the 
family   physician. 

Recent  years  have  proved  more  conclusively  than  ever 
that  the  state  of  a  man's  teeth  has  a  great  deal  to  do  with 
his  physical  condition,  activity,  and  efficiency.  This  is  one 
of  the  reasons  why  the  United  States  Army  has  always  in- 
sisted upon  good  teeth  in  recruits.  The  same  reasons  for 
insisting  upon  good  teeth  exist  in  industrial  work,  and  hav- 
ing recognized  this  fact,  the  LeBlond  plant  employs  a  dentist 
for  one  hour  a  day,  who  comes  to  the  hospital,  examines  the 
men's  teeth,  and  advises  them  as  to  what  ought  to  be  done 
to  put  them  in  good  condition.  The  men  can  then  go  to  their 
own  dentist  to  have  the  actual  work  performed.  Lectures 
are  given  showing  disastrous  results  from  neglected  teeth. 

General  Activities  along-  Medical  Lines  and  Results  Obtained 

Twice  a  week,  at  noon,  lectures  on  hygiene  are  given  in 
the  large  assembly  room  on  the  third  floor  of  the  administra- 
tion building,  with  a  view  to  educating  the  men  so  that  they 
may  know  how  to  care  for  their  health  properly.  The  physi- 
cian in  charge  of  the  hospital  visits  the  homes  of  men  who 
are  sick,  when  requested,  but  does  not  interfere  in  any  way 
with  the  family  physician  to  whom  the  men  are  always  ad- 
vised to  turn  for  treatment,  in  cases  when  they  prefer  to 
do  so. 

The  results  obtained  by  installing  a  hospital  in  the  shop 
have  been  gratifying.  By  giving  the  men  immediate  atten- 
tion and  treatment  in  cases  of  accidents,  and  by  providing 
medical  aid  immediately  in  cases  when  they  do  not  feel  well, 
there  has  been  less  lost  time,  less  illness,  fewer  infections, 
and,  consequently,  less  absence  from  work  than  before  this 
system  was  inaugurated.  It  has  been  conclusively  demon- 
strated that  the  medical  care  as  directed  at  the  LeBlond 
plant  has  reduced  accidents  and  illness  and  increased  the 
efficiency  and  output  of  the  factory.  The  activities  in  the 
prevention  of  accidents  and  disease  have  made  it  possible 
to  avoid  any  serious  infections  during  the  past  year.  In  ad- 
dition, the  scheme  involves  the  elimination  of  all  occupa- 
tional diseases,  and  by  studying  the  effect  upon  the  efficiency 
of  the  workmen  of  such  influences  as  lighting,  ventilation, 
heat,  and  dust,  it  has  also. been  possible  to  provide  proper 
working  conditions. 

Restaurant  Service 

An  important  feature  of  the  welfare  work  is  that  of  pro- 
viding a  restaurant  where  the  men  may  obtain  a  properly 
cooked  meal  at  noon.  Looked  upon  from  the  point  of  view 
of  mere  efficiency,  this  is  probably  as  important  as  any  other 
activity  for  maintaining  the  human  machine  in  proper  work- 
ing order.  As  mentioned  in  the  general  description  of  the 
LeBlond  plant,  in  the  June  number  of  Machinery,  the  entire 
third  floor  of  the  administration  building  is  devoted  to  this 
restaurant,  the  size  and  appearance  of  which  are  shown  in 
Figs.  4  and  5.  Twice  a  week  during  the  noon  hours,  the 
shop  band  plays,  and  on  other  occasions  lectures  on  various 
subjects  are  given,  or  moving  pictures  are  shown.  This  di- 
version from  the  day's  work  makes  it  possible  for  the  men 
to   return   to   their   occupations   with    an    entirely    different 


spirit  from  that  which  they  have  when  they  eat  a  quick 
lunch  at  the  bench  in  the  shop,  and  when  there  are  no 
recreational    features  connected    with    the   noon-hour    rest. 

(ieimiul  I'uHtwios  of  Welfare  Work 

In  all  welfare  work,  if  it  is  to  be  successful,  it  is  neces- 
sary that  the  welfare  director  command  the  confidence  of  the 
men  in  the  shop.  The  welfare  work  must  be  directed  with 
the  double  aim  of  benefiting  the  men  as  well  as  the  firm,  be- 
cause if  there  should  be  any  reason  for  the  men  to  believe 
that  the  whole  purpose  is  simply  to  obtain  additional  profits, 
then  the  aim  of  the  welfare  work  would  be  defeated.  The 
welfare  director  must  be  a  man  of  the  type  that  can  defin- 
itely show  to  the  men  that  they  benefit  directly  by  the  wel- 
fare work.  When  it  is  understood  that  the  best  interests 
of  the  men  and  the  best  interests  of  the  firm  go  together, 
capital  and  labor  will  come  closer  together  and  begin  to  co- 
operate for  the  benefit  of  both. 

One  feature  that  is  of  importance  in  all  welfare  work  is 
that  the  shop  man,  and  particularly  the  unskilled  man,  has 
heretofore  seldom  had  anyone  to  represent  him  and  his 
grievances.    The  welfare  department  is  intended  to  take  care 

of  this  condition.     It  establishes  a  link  between  this  man 

■ 

and  the  company  for  which  he  works.  When  the  welfare 
director  has  taken  up  the  grievances  of  the  unskilled  and 
low-paid  man  and  has  won  recognition  for  him,  confidence 
is  established  in  the  welfare  scheme  throughout  the  plant — 
a  confidence  which  cannot  be  shaken  by  any  unreasonable 
agitator. 

While  the  spectacular  features  of  this  work,  such  as  hos- 
pitals, restaurants,  etc.,  are  found  in  many  places,  the  great- 
est success  is  achieved  only  where,  by  direct  personal  inter- 
est, the  welfare  director  can  lift  the  burdens  of  the  in- 
dividual and  prove  to  the  men  that  he  is  a  real  friend.  This 
phase  of  the  work  has  no  advertising  value,  but  it  has  the 
most  important  bearing  upon  the  whole  relation  between 
capital  and  labor,  and  in  selecting  a  welfare  director,  it  is 
necessary  to  find  a  man  who  is  willing  to  give  himself  un- 
reservedly to  his  work.  Nor  should  any  company  take  up 
welfare  work  if  the  officers  of  the  company  are  not  willing 
to  give  the  welfare  director  unrestricted  latitude  in  this 
phase  of  the  work.  Permanent  results  can  be  expected  and 
cooperation  between  the  men  and  the  company  obtained  only 
when  the  welfare  department  is  directed  along  personal  lines, 
such  as  indicated  in  this  article. 

*  *     * 

MACHINERY  SOLD  SUBJECT  TO  SATISFACTORY 
PERFORMANCE 

In  a  case  decided  by  the  District  of  Columbia  Supreme 
Court,  involving  the  right  to  return  a  piece  of  machinery 
which  failed  to  perform  the  work  for  which  it  was  intended 
in  a  satisfactory  manner,  the  court  laid  down  the  follow- 
ing rules:  When  machinery  is  bought  on  condition  that,  if 
at  the  expiration  of  a  specified  test  period  it  proves  to  be 
unsatisfactory  it  is  to  be  returned  at  the  seller's  expense, 
the  buyer  must  pay  for  the  machine  unless  he  gives'  it  a 
fair  test;  but  he  is  not  bound  to  continue  the  test  for  the 
full  period,  if  the  machinery  is  found  to  be  unsatisfactory 
in  a  shorter  time.  A  test  period  of  this  kind  runs  from  the 
time  that  the  equipment  is  properly  placed  in  position  to  do 
the  intended  work.  Where  no  time  is  fixed  for  the  return 
of  a  machine  sold,  subject  to  the  satisfaction  of  the  buyer, 
it  must  be  returned,  or  an  offer  must  be  made  to  return  it, 
within  a  reasonable  time.  A  request  by  the  buyer  for  ship- 
ping instructions  is  sufficient  to  be  considered  an  offer  to 

return  the  machine. 

*  *     * 

China  produces  more  antimony  than  any  other  country  in 
the  world  and  is  the  largest  source  of  supply  for  the  United 
States.  A  considerable  amount  of  the  Chinese  exports  goes 
to  Japan  for  refining.  An  effort  is  being  made  in  China  to 
concentrate  the  smelting  of  antimony  ores  near  the  place 
of  production. 


August,  1919 


MACHINERY 


1153 


Advance  of  Thread  Gage  Making  During  the  War 

Problems  Confronting  the  Gage-maker  and  Suggested  Solutions 

By  C.  B.   COLE 
Chief  Tool   Inspector,   Wright-Martin  Aircraft  Corporation,   Long  Island  City,   N.  Y. 


PRIOR  to  the  war,  there  was  only  a  limited  knowledge 
of  thread  gages.  The  average  manufacturer  was  con- 
tented with  a  few  standard  thread  gages,  and  in  many 
cases  these  were  not  checked  at  regular  intervals;  in  fact, 
they  were  not  checked  at  all  until  they  became  badly  worn. 
In  the  fall  of  1914,  the  British  Government  placed  large 
orders  for  shells  and  other  munitions  in  this  country,  spec- 
ifying that  the  threads  must  conform  to  the  Whitworth 
standard.  For  these  orders,  in  some  instances,  the  British 
Government  supplied  the  manufacturer  with  standard  Whit- 
worth gages  that  were  made  in  England. 

Difficulties  Experienced  in  Cutting-  Satisfactory   Whitworth 
Threads 

The  Whitworth  thread  proved  to  be  very  difficult  to  cut 
correctly.  The  lack  of  knowledge  of  the  Whitworth  thread 
in  this  country  and  the  general  antagonism  to  it,  caused 
considerable  trouble  in  producing  munitions  in  which  the 
various  parts  should  be  interchangeable.  In  order  to  get 
these  badly  needed  munitions  quickly  and  in  large  quanti- 
ties, it  became  necessary  to  place  orders  with  a  great  many 
different  manufacturers  for  the  making  of  various  parts  of 
the  same  article,  and  all  these  parts  had  to  be  held  to  close 
tolerances  so  that  the  product  of  one  manufacturer  would 
interchange  with  that  of  another.  On  ordinary  parts,  the 
problem  of  securing  this  interchangeability  was  not  very 
difficult,  but  on  threaded  parts  trouble  was  experienced. 
Lack  of  familiarity  with  the  Whitworth  thread  and  lack 
of  proper  gages  were  the  chief  causes.  To  overcome  these 
difficulties  the  British  Government  placed  large  orders  for 
gages  with  anyone  who  was  competent  to  make  them,  but 
in  a  great  many  instances  orders  were  placed  also  with 
companies  that  were  not  properly  equipped  to  do  this  class 
of  work. 

At  that  time,  the  number  of  thread  gage  makers  in  this 
country  was  very  small,  but  the  wonderful  adaptability  of 
the  American  manufacturer  and  of  the  toolmakers  and  gage- 
makers  came  into  play,  and  the  manufacture  of  Whitworth 
thread  gages  was  begun.  The  first  attempts  were  often 
crude,  but  the  great  necessity  involved  and  the  financial  in- 
ducement offered  soon  overcame  the  lack  of  knowledge,  and 
very  creditable  gages  were  turned  out.  The  trouble  exper- 
ienced in  the  beginning  was  in  producing  (1)  the  proper 
form,  and  (2)  the  proper  thread  tool  and  holder  that  would 
give  a  smooth  finish  to  the  thread  in  cutting  it. 

In  order  to  cut  a  correct  Whitworth  form,  it  was  neces- 
sary to  use  three  different  styles  of  tool  bits,  properly  ground 
and  lapped:  (1)  One  tool  had  a  55-degree  angle  with  a 
smaller  radius  on  the  point  than  was  required  on  the  thread 
to  be  cut.  (2)  The  second  tool  had  the  correct  radius  on 
the  point  to  finish  the  root  diameter  on  a  plug  thread  gage, 
or  the  major  diameter  in  a  ring  thread  gage.  (3)  The  third 
tool  was  made  with  a  concave  end,  and  was  produced  by 
drilling  a  hole  in  a  piece  of  steel  at  the  point  which  was  to 
be  the  front  end  of  the  tool.  This  hole  was  the  approximate 
size  of  the  radius  wanted,  or  from  0.002  to  0.003  inch  under 
size.  The  tool  bit  was  then  hardened  and  the  front  end 
ground  off  so  that  one-half  the  drilled  hole  remained.  It 
was  then  lapped  with  a  piece  of  music  wire  or  spring  wire 
to  give  the  tool  the  correct  radius.  This  tool  was  used  to 
finish  the  crest  of  the  thread. 

By  using  a  grinding  fixture  and  templets,  it  was  possible 
to  obtain  very  good  tools  in  large  quantities.     By  the  use  of 


standard  spring  thread-tool  holders  in  connection  with  the 
tool  bits,  and  with  a  precision  lead-screw  on  the  lathe,  it 
was  a  comparatively  simple  matter  for  a  first-class  lathe 
operator  to  produce  thread  gages  that  were  nearly  perfect 
before  hardening.  The  stock  used  at  first  was  tool  steel; 
however,  this  proved  unsatisfactory,  as  it  was  found  dif- 
ficult to  cut  a  thread  in  the  material  without  leaving  chatter 
marks  and  it  was  a  slow  and  tedious  process  to  cut  the 
threads.  Furthermore,  there  was  no  assurance  that  the 
gages  would  not  be  spoiled  in  hardening,  due  to  the  effect 
of  the  heat  on  the  steel.  In  order  to  overcome  this  diffi- 
culty, exhaustive  experiments  were  made  from  which  it  was 
learned  that  ordinary  cold-rolled  steel  was  the  best  material 
to  use.  The  blanks  for  thread  gages  were  first  roughed  out, 
and  then  cold-water-annealed. 

Annealing  and  Pack -hardening 

The  annealing  consisted  of  placing  the  blanks  in  an  or- 
dinary gas  hardening  furnace  and  heating  them  to  a  bright 
cherry  red,  after  which  they  were  quenched  in  cold  water. 
On  certain  grades  of  cold-rolled  steel  or  machine  steel,  the 
practice  was  to  heat  the  blanks  to  the  same  color,  and  then 
quench  them  in  lukewarm  water.  Then  the  blanks  were 
quickly  pulled  out  of  the  water  before  they  had  had  time 
to  cool  thoroughly,  and  were  placed  where  they  would  be 
allowed  to  cool  slowly.  Another  method  of  annealing  was 
to  heat  as  previously  described,  then  place  the  blanks  with- 
out quenching  in  a  cast-iron  carburizing  box  partly  filled 
with  lime,  or  in  a  box  with  used  carburizing  material,  and 
allow  them  to  cool  slowly.  The  method  first  described  gave 
the  best  results  in  the  majority  of  cases.  It  was  then  pos- 
sible to  cut  a  thread  gage  in  about  half  the  time  it  would 
take  to  cut  one  from  tool  steel.  The  heat-treating  of  the 
cold-rolled  or  machine  steel  blanks  in  the  manner  described 
overcame  many  of  the  early  difficulties  experienced  from 
the  expansion  and  contraction  of  tool  steel  after  hardening. 

After  pack-hardening,  a  thread  gage  made  of  cold-rolled 
steel  should  be  polished  and  then  drawn  to  a  dark  straw 
color,  so  as  to  set  the  gage  and  prevent  changing,  and  also 
as  a  means  of  preventing  crumbling  on  the  outside  diameter 
or  on  the  crest  of  the  plug  thread  gage.  The  narrow  fin  left 
on  the  starting  lead  of  a  plug  thread  gage,  especially  when 
the  gage  is  chamfered  on  the  end,  is  very  brittle,  and  if 
great  care  is  not  taken  in  starting  the  lap  correctly,  in  spite 
of  drawing,  this  fin  will  break  off  and  become  imbedded  in 
the  lap,  thus  causing  a  roughing  or  crumbling  of  the  outside 
diameter.  The  amount  of  material  left  for  lapping  and 
grinding  depends  upon  the  pitch  and  upon  the  outside  diam- 
eter of  the  thread  gage.  On  thread  gages,  having  from 
thirty  to  fifty  threads  per  inch,  and  under  %  inch  outside 
diameter,  0.001  inch  is  generally  enough  to  leave  for  grind- 
ing. If  the  finish  is  sufficiently  good,  this  gage  will  lap  to 
size  with  a  perfect  finish. 

Laps  and  Lapping 
The  thread  gage  cannot  be  any  more  nearly  perfect  than 
the  lap  used  to  finish  it;  hence  too  much  care  cannot  be 
taken  in  making  the  laps.  The  best  material  is  a  good  grade 
of  soft  cast  iron  for  medium  and  coarse  pitches,  while  on 
a  thread  of  very  fine  pitch,  cold-rolled  or  mild  steel  is  recom- 
mended. The  use  of  cold-rolled  steel  for  laps  on  a  fine-pitch 
thread  allows  the  gage  to  be  finished  with  fewer  laps  than 
if  cast  iron  were  used,  owing  to  the  fact  that  the  steel  laps 
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do   not    wear   as    rapidly    00    the      1 1 : 1 1  p    portion    i>!'    the    thread 

When  small  Quantities  ol  thread  gages  are  to  !><•  made,  11  I 
good  practice  to  eu1  the  laps  od  the  same  lathe  as  the  ga 
The  plug  and  the  ring  gage  should  always,  be  made  on  the 
same  lathe  If  possible,  Where  greal  Quantities  ol  gages  are 
■  id  be  made,  lathes  having  lead-screwB  thai  correspond  should 
preferably  be  used,  bo  II  there  Is  an  error  in  them  11  can  be 
allowed  for;   thai   is.  a  lathe  with  an  error  In  lead  on  the 

plus  side  .should  not  lie  used  to  cut  a  gage,  and  then  a  lathe 
that    has   an   error   on    the   minus   side   used    to  cut    the    lap. 

iod  thread  gage  lapper  is  very  careful  in  regard  to 

the   "feel"   of   the   laps.      He   will    keep    the   lap   hearing   with 

slight  pressure  and  not  allow  it  to  become  too  hot.  It  is 
generally  conceded   that    thread   gages  of  medium   or   line 

pitch  can  he  finished  more  economically  and  quickly  by  lap- 
ping than  by  grinding,  provided  the  required  number  of  laps 
is  used  and  a  good  lapping  compound  employed.  A  good 
lapping  compound  can  be' made  of  a  medium  grade  of  emery 
and  vaseline  for  roughing,  and  a  fine  flour  emery  containing 
a  small  amount  of  rouge  for  finishing.  This  mixture  gives 
excellent  results  and  will  produce  perfectly  finished  gages, 
provided  the  gages  and  laps  are  kept  clean  by  frequently 
washing  thorn  in  gasoline. 

Checking-  the  Threads 

When  making  ring  thread  gages  to  close  tolerances,  four 
hardened,  ground,  and  lapped  check  plugs  should  be  used; 
for  example,  on  a  U.  S.  standard  ring  thread  gage  that  will 
have  to  be  correct  on  all  points,  such  as  a  master  gage,  the 
following  plugs  should  be  used:  (1)  A  standard  plug  thread 
gage,  dimensions  to  the  size  desired;  (2)  an  effective  diam- 
eter gage — that  is,  a  standard  plug  gage  ground  down  to 
the  pitch  line  in  order  that  it  will  bear  only  from  the  pitch 
to  the  root  diameter;  (3)  a  major  diameter  gage,  having 
an  angle  of  approximately  50  degrees  and  equal  to  the  stand- 
ard outside  diameter  of  the  thread;  (4)  a  core  or  root  diam- 
eter gage  in  the  form  of  an  ordinary  cylindrical  plug  gage, 
ground  and  lapped  to  the  required  size. 

By  the  use  of  these  check  gages,  a  thread  gage  maker  can 
tell  just  where  the  error  lies  in  a  ring  thread  gage  without 
the  use  of  a  lantern  projector.  For  instance,  an  error  in  the 
lead  of  the  ring  gage  is  easily  determined  when  a  standard 
plug  thread  check  will  enter  only  half  way  into  the  ring 
gage  from  either  side.  The  effective  diameter  gage  also  can 
be  used  to  determine  the  error  in  the  lead.  The  uses  of  the 
other  gages  are  plainly  apparent. 

Threads  Having1  Special  Characteristics 

After  the  United  States  entered  the  war,  many  metric 
thread  gages  were  ordered  on  account  of  the  use  of  French 
equipment  by  the  United  States  Government,  especially  in 
connection  with  the  artillery.  For  a  time  a  great  many  dif- 
ficulties arose  on  account  of  using  the  metric  system.  The 
original  drawings  gave  the  dimensions  in  millimeters,  and 
the  draftsmen  and  toolmakers  in  converting  these  measure- 
ments into  decimals  of  an  inch  did  not  carry  out  the  calcula- 
tions far  enough.  In  this  way,  errors  were  made  that  often 
caused  the  rejection  of  the  ^gage,  but  with  the  aid  of  charts 
and  the  careful  checking  of  measurements,  this  condition 
was  remedied  later. 

During  the  war,  thread  systems  were  used  that  formerly 
had  been  employed  only  in  laboratories  or  in  experimental 
work.  These  different  thread  systems  presented  many  prob- 
lems to  manufacturers,  executives,  and  foremen  in  jobbing 
and  contract  shops,  as  for  instance,  the  Lowenherz  thread 
with  an  angle  of  53  degrees  8  minutes;  the  British  Associa- 
tion thread  with  an  angle  of  47  degrees  30  minutes;  and  the 
French  worm  thread  angle  of  30  degrees,  with  a  radius  at 
top  and  bottom. 

The  thread  gage  problem  is  one  that  will  take  considerable 
time  to  solve  completely.  In  some  cases  the  subject  is  treated 
too  seriously,  while  in  others  it  is  not  treated  seriously 
enough.  If  the  progress  made  in  producing  thread  gages  in 
the  last  four  years  continues,  it  will  be  a  matter  of  only  a 
short  time  before  this  art  will  be  fully  mastered. 


A  PRODUCTION  BAROMETER 

The  accompanying  Illustration  shows  a  form  which  is  used 
by  the  Bantam  Ball  Hearing  Co.,  Bantam,  Conn.,  for  graphic- 
ally recording  the  Bales  and  production   in  the  factory.     This 
I » ii  in    is.    Known    as   a    "pro- 
duction barometer."     Four 
columns    are    provided,    BS 
shown,    and    at     the    begin- 
ning of  the  month  the  first 
column,    headed    "  S  a  1  6  s  , 
Wanted,"   is   tilled    in   with 
a   blue   pencil    to   a   height 
corresponding  to  the  value 

of  orders  on  hand  at  the 
beginning  of  the  month,  in 
thousands  of  dollars.  The 
third  column,  headed 
"Stock,  Wanted,"  is  also 
filled  in  with  blue  up  to 
the  height  indicating  the 
amount  of  stock  that  is  to 
be  made  during  the  month. 
As  the  month  proceeds  the 
two  columns,  "Sales,  Ac- 
tual" and  "Stock,  Actual," 
are  filled  in  with  red.  The 
"Sales,  Actual"  indicates 
the  value  of  the  orders  ac- 
tually filled  and  shipped 
during  the  month,  and  the 
"Stock,  Actual"  records 
the  amount  of  material 
that  has  been  made  for 
stock  during  the  month. 
In  addition,  symbols  are 
used  to  indicate  the 
amount  of  sales  to  each  of 
the  larger  customers  of 
the  company. 

This  barometer  has  been 
found  to  provide  a  conve- 
nient record  of  sales  and 
stock  orders  and  is  used 
not  only  in  the  home  of- 
fice but  is  also  sent  to  the 
branch  offices,  so  that  the 
salesmen  may  be  kept  in- 
formed about  the  state  of 
the  business.  It  shows 
them  what  orders  in  their 
territory  are  being  worked 
upon  for  the  larger  cus- 
tomers   and    the    value    of 

the  orders  that  are  expected  to  be  completed  during  the 
month.  Similar  "barometers"  could  be  devised  for  the,  pro- 
duction in  different  departments  in  large  plants  and  for 
many  other  purposes,  both  as  a  record  and  as  a  means  of 
stimulating  effort  toward   increased  production. 


A  CLERK  FOR  THE  SHOP  SUPERINTENDENT 

Very  often  a  shop  superintendent  has  so  much  clerical 
work  to  do  that  he  has  very  little  opportunity  to  get  away 
from  his  desk  in  order  to  view  shop  conditions  personally. 
In  such  a  case  it  would  be  a  distinct  advantage  for  the 
superintendent  to  have  a  clerk  who  would  be  able  to  relieve 
him  of  his  pen  and  typewriter  work,  and  keep  all  statistical 
work,  records,  and  graphic  diagrams  up  to  date.  If  a  drafts- 
man was  employed  in  this  capacity,  he  could  also  make  draw- 
ings of  proposed  buildings,  lay-outs  of  machinery  or  other 
work  of  a  similar  nature.  This  would  permit  the  superin- 
tendent to  keep  in  closer  touch  with  the  important  needs 
of  the  various  departments.  S.  D. 
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Recording  the  Progress  of  Apprentices 


EXTENSIVE  apprentice 
courses  have  been  instituted 
at  the  Westinghouse  Elec- 
tric &  Mfg.  Co.'s  plants  at  East 
Pittsburg,  Pa.,  for  machinists,  tool- 
makers,  electricians,  and  drafts- 
men. The  most  interesting  feat- 
ures of  this  apprentice  system  are 
the  methods  used  for  keeping  rec- 
ords of  the  progress  of  the  ap- 
prentice as  regards  both  class 
work  and  shop  work. 

Briefly  stated,  the  main  features 
of  the  apprentice  system  are  as 
follows:  The  courses  in  the  ma- 
chinist's or  electrician's  trades 
cover  a  period  of  four  years,  and 
in  drafting,  a  period  of  two  years. 
For  admission  to  the  trade 
courses,  the  applicant  should  be 
between  sixteen  and  twenty  years 
of  age,  should  have  a  good  knowl- 
edge of  English  and  arithmetic, 
and  should  be  able  to  solve  prob- 
lems requiring  the  use  of  fractions 
and  decimals.  Applicants  for  the 
electrician's  course  must,  in  ad- 
dition, be  able  to  solve  simple 

problems  by  the  use  of  algebra.  Four  years  of  high-school 
training  or  its  equivalent,  is  required  for  entrance  to  the 
drafting  course.  The  first  three  months  of  the  apprentice's 
work  constitutes  a  probation  period,  during  which  time  the 
young  man  is  studied  to  determine  his  fitness  for  his  chosen 
trade;  at  the  same  time  he  has  an  opportunity  to  decide  for 
himself  whether  or  not  he  wishes  to  continue  the  course. 

Interviewer's  Record  of  Applicant 

When  the  prospective  apprentice  applies  to  the  Westing- 
house  Electric  &  Mfg.  Co.  for  enlistment  in  the  apprentice 
courses,  he  is  taken  to  the  educational  department  where  he 
is  given  a  blank  on  which  he  answers  a  number  of  questions 
relating  to  his  education  and  the  work  he  has  done  in  the 
past.  In  addition,  he  is  asked  a  number  of  questions  that 
have  been  found  to  give  a  very  good  insight  into  his  general 
characteristics  and  fitness  for  the  trade  he  expects  to  take 
up,  such,  for  example,  as  how  he  spends  his  evenings,  what 
books  or  magazines  he  has  read  during  the  past  year,  what 
studies  he  found  most  interesting  in  the  public  schools,  what 
he  has  ever  done  to  earn  money,  whether  he  plays  baseball 
or  football,  or  is  interested  in  athletics  and  sports  generally. 

Every  applicant  is  interviewed 
by   two  or  more  members   of  the  ^ 

Trades  Apprentice  Committee, 
usually  the  supervisor  of  instruc- 
tion and  one  of  the  foremen.  If 
the  decision  in  regard  to  the  ap- 
plicant is  easy  to  make  and  the 
interviewers  agree,  the  interview- 
ing stops  at  that  point.  In  case 
of  disagreement  or  doubt  on  the 
part  of  the  interviewers,  the  ap- 
plicant is  turned  over  to  one  or 
more  interviewers  in  addition.  It 
scarcely  ever  occurs  that  more 
than  three  interviewers  take  part 
in  deciding  on  any  applicant. 

Fig.   4  represents  a  chart  used 


One  of  the  weak  points  in  many  apprentice  sys- 
tems in  the  past  has  been  the  lack  of  a  definite 
method  of  obtaining  information  about  boys  who 
have  been  accepted  for  the  apprentice  courses 
and  of  recording  their  progress  during  their  ap- 
prentice term.  The  present  article  outlines  the 
plan  followed  by  the  Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburg,  Pa.,  in  conducting  the 
apprentice  courses  in  the  plant  so  that  there  is 
an  assurance  that  the  right  kind  of  boy  is  ac- 
cepted for  trade  training,  and  in  permanently 
recording  the  proficiency  and  progress  of  the  ap- 
prentice  as   shown    in   both   class   and   shop   work. 


by  Interviewers  for  the  purpose 
of  guiding  their  investigation- 
while  measuring  the  chara< 
tics  considered  desirable  in  ap- 
plicants. The  vacant  spaces  in- 
side the  parentheses  are  filled  in 
by  the  interviewer  with  figures 
corresponding  with  the  value 
which  in  bis  estimation  should  be 
placed  upon  each  of  the  items,  ac- 
cording to  the  impression  he  gets 
from  the  applicant  during  the  in- 
terview. The  figures  printed  on 
the  chart  are  the  maximum  values 
for  what  might  be  considered  a 
first-class  applicant.  Naturally, 
few  of  the  applicants  would  get 
the  maximum  marks  for  many  of 
these  items. 

Checking  the  Interviewer's  Record 

At  the  bottom  of  the  sheet  will 
be  seen  spaces  denoted  "Comm. 
check."  These  spaces  are  reserved 
for  re-ratings  which  are  made  by 
the  committee  in  charge  of  the  ap- 
prentices, at  the  end  of  each  one 
of  the  first  three  months  of  the 
probation  period.  These  checks  are  made  from  reports 
turned  in  to  the  committee  by  the  foreman  for  whom  the 
apprentice  works  and  from  personal  observation  on  the  part 
of  members  of  the  committee,  which  consists  of  the  director 
of  trades  training,  the  two  foremen  of  apprentices,  the  super- 
visor of  trades  apprentice  instruction  and  his  assistant,  mak- 
ing a  committee  of  five  in  all.  If  at  the  end  of  the  third 
month  the  apprentice  is  found  to  be  satisfactory,  he  is  ac- 
cepted for  regular  apprenticeship  and  an  agreement  is  signed 
with  him.  If  he  is  not  found  satisfactory  at  this  time  he  is 
rejected  so  far  as  the  apprentice  course  is  concerned,  but  is 
not  dismissed  from  employment  with  the  company;  he  is 
sent  to  the  employment  office  to  be  considered  for  employ- 
ment on  some  work  for  which  he  may  be  fitted.  Of  course, 
there  may  be  instances  when  an  apprentice  is  dismissed  at 
this  time,  if  he  is  found  unsuitable  for  any  work  in  the  plant. 
A  blank  such  as  shown  in  Fig.  2  is  sent  out  in  cases  where 
inquiry  regarding  applicants  is  made  by  mail.  These  are 
generally  sent  to  school  principals,  business  men.  former 
employers,  and  others  whose  names  the  applicant  may  fur- 
nish as  references.  The  persons  to  whom  these  blanks  are 
sent  are  asked  to  check  the  applicant  in  regard  to  the  char- 
acteristics with  which  he  is  famil- 
-  iar.      When     these    are     returned. 

they  are  placed  on  file  witli  the 
individual's  application,  for  use 
in  selection  when  the  applicant 
lives  at  a  distance  and  a  personal 
interview    is   not    possible. 

Reports  from  the  Shop  and  the 
Class  Room  Showing  Pro- 
gress of  Apprentice 

The  foremen  in  the  various 
tions  employing  apprentices,  in- 
cluding the  section  specifically 
devoted  to  apprentice  training. 
report  to  the  Trades  Apprentice 
Committee  on  blanks  prepared 
for  the  purpose.     The  characteris- 
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APPRENTICE  RECORD 

iiiNuHiiuii    iLirimo   a.   m  an  ur  ac  'uiii  no   coMMh 


l.«.l  or  Work 

- !,   'i     ;.  <  I  . .  peered 

maruhlp.     rha  gnda  ■ '  tha  finiahad  \s.-tk  a»  rompMnl  t<»  standard  pi 
\t i  it mir-      Pcreonal  intcraal  •hown  m  hi*  work  »ii.J  hit  conduct  toward  •uparior*  and  fella 
Know  al  inforrnation  lm  hem  in  line  with  hit  w.»k 


-workmen. 


In  ..In. l   il  he  .l.ln 


H       Avaraga 


Signed 

Note    Saatd 


onel  l)i-pnrln>ent 


Fig.   1.     Record  of  Apprentices  made  out  by  Foremen 

tics  considered  in  these  reports  are  speed,  workmanship, 
attitude,  and  knowledge;  and  the  various  degrees  of  profi- 
ciency are  indicated  by 


his  next  year.  II'  an  appi'iil  ice  should  he  graded 
H      i  Cla       A   man  al   the  end  of  eaeh  eleven  months 

during  the  four  (rear  apprenticeship,  he  would  save 
one  month  each  jrear  and  would  finish  bis  appren- 
tice ion rsc  [our  months  ahead  of  schedule,    if  he 

1 1 1 1 1   Ins   his  COUrse  as   a   Class   A   man   he   will   be 

accorded   a  higher  rate  as  Journeyman   than  be 

would  if  he  finishes  as  a  Class  15  or  Class  C  man. 
At  the  present  time,  the  rate  per  hour  for  Class  A 
men  is  3  cents  higher  than  the  rate  for  Class  B 
men,  and  the  rate  for  Class  C  men,  3  cents  lower 
than  the  rate  for  Class  B  men.  If  the  apprentice 
is  placed  in  Class  B,  be  will  be  required  to  serve 
his  normal  time.  This  class  includes  the  majority 
of  the  apprentices.  If  he  is  placed  in  Class  C,  he 
is  notified  that  he  must  show  an  improvement, 
and  if  he  should  be  so  deficient  that  he  is  placed 
in  Class  D,  he  is  either  discharged  or  sent  to  the 
employment  department  for  suitable  work. 

The  system  also  includes  a  class  attendance  rec- 
ord which  is  kept  by  the  instructor  and  on  which 
is  marked  absence  and  lateness  at  each  lesson.    A  record  is 
also  kept  in  the  class  room  of  the  accuracy  with  which  the 

apprentice  solves  his 


Characteristic 

Excellentj     Good 

Average 

Poor 

Unsatisfactory 

c 
a 

E 

a. 

Physique 

1 

Bearing 

1 

Neatness  ot  person 

1 

Cheerfulness 

1 

Enthusiasm 

1 

Courtesy                                            J 

Health 

C 

Ambition 

Thrift                                                 |                        | 

Honesty                                                                     | 

fj 

I*. 

Drink 

1 

Gambling 

1 

Immoral  acts 

1 

E 

- 

u 

5 
■q 
M 

Common  sense                                                         | 

Leadership 

t 

Application 

1 

Tact 

1                   I 

Home  1  raining 

!                  1 

* 

1  oward  his  superiors 

1                  1 

3 

■o 

< 

Toward  his  associa  tes 

i                  1 

Toward  his  instructors 

i                  1 

Toward  his  work 

I 

Mechanical  aptitude 

1                  1 

Remarks: 


Sffened 


A  (VeryGood),B  (Aver- 
age), and  C  (Unsatis- 
factory). The  form  on 
which  the  apprentice's 
shop  standing  is  record- 
ed is  indicated  in  Fig.  1. 

Class-room  instruct- 
ors also  report  to  the 
committee  the  progress 
of  the  apprentice  in 
shop  problems  and  in 
mechanical  drawing. 
They  report  their  judg- 
ment of  the  apprentice 
in  regard  to  a  number 
o  f  characteristics  con- 
cerning which  it  is 
considered  desirable  to 
have  information.  The 
form  on  which  this 
report  is  made  and  the 
characteristics  on  which 
the  apprentice  is  grad- 
ed are  shown  in  Fig.  3. 
Such  qualities  as  speed, 
neatness,  accuracy,  etc., 
are  indicated  by  num- 
bers from  1  to  5  inclusive,  while  the  records  of  examinations, 
class  work,  home  work,  etc.,  are  given  in  percentages. 

The  information  thus  obtained  is  combined  in  a 
complete  apprentice  record  which  is  kept  in  the 
educational  department  and  from  which  the  com- 
mittee determines,  in  the  first  place,  the  rating, 
as  indicated  in  Fig.  4,  during  the  first  three 
months,  in  order  to  determine  whether  or  not  the 
regular  apprentice  contract  should  be  signed,  and 
later,  the  rating  or  marking  for  the  apprentice 
during  his  course  which  may  entitle  him  to  cer- 
tain special  advancement. 

Use  Made  of  Records  Obtained 

The  committee  meets  once  a  week  and  at  each 
meeting  the  records  of  all  apprentices  who  have 
finished  eleven  months  of  the  apprentice  year  are 
brought  to  the  attention  of  the  members.  The 
committee  examines  the  records  and  grades  the 
apprentices  into  four  classes — A,  B,  C,  and  D. 
If  an  apprentice  is  placed  in  Class  A,  one  month 
is  taken  from  his  apprentice  course,  or  in  other 
words,  he  is  permitted  to  begin   immediately  on 


"1 


Fig.   2.     Form  used  for  obtaining  Information  about  Applicant  by  Mail 


shop  problems,  so  that 
everything  that  has  a 
bearing  upon  his  work, 
ability,  and  personality 
is  properly  recorded, 
and  nothing  is  left  to 
snap  judgment. 

In  this  way  it  has 
proved  possible  to  grade 
apprentices  accurately, 
and  to  promote  and  to 
give  to  each  a  just  re- 
ward for  his  efforts. 
Compared  with  the 
more  or  less  haphazard 
methods  in  apprentice 
instruction  that  have 
been  employed  in  the 
past,  the  system  offers 
such  a  great  improve- 
ment that  it  is  well 
worth  studying.  It  will 
undoubtedly  be  of  sug- 
gestive value  to  other 
manufacturers  who  con- 
duct apprentice  courses, 
and  may  be  applied 
either  wholly  or  in  part,  according  to  the  requirements  in 
each  individual  plant.  E.  O. 


Date 


APPRENTICE  SCHOOL— TERM   REPORT 

Name                                                                                        \     Term  No.                   pnZ'tma 

Machinist                Tool  Maker  |        Pattern  Maker 

Foundryman          Electrician 

1. — Excellent — 2.  Good — 3.  Medium — 4.  Poor — 5.  Failure — Passing  Grade  70% 

Times  Late 

I 

Mid.  Term  Examination 

Times  Absent 

Final  Examination 

Speed 

Class  Work 

Neatness 

Home  Work 

Accuracy 

Term  Average 

Memory 

General.  Remarks  : 

Reasoning  Power 

Observation 

Effort 

Attitude 

Deportment 

Fig.  3.     Apprentice   Class-room  Record 
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WEIGHT  CHART  FOR  SELECTION  OF  TRADES 
APPRENTICES 

MENTAL 

(a)  Two-year  high  school  at  16 

(b)  Observation 

(c)  General  knowledge 

(d)  Attitude 

(e)  Self  reliance 


ECONOMY  OF  THE  NIGHT  SHIFT 

By  STUART  DEAN 

Shop  superintendents  are  often  discouraged  with  the  re- 
sults obtained  from  the  night  force.  Much  of  the  work 
turned  out  must  be  done  over  again,  and  machines,  fixtures, 
and  cutters  receive  much  more  severe  usage  than  when  used 
by  the  day  force.  This  is  due,  to  a  large  extent,  to  the  fact 
that  the  night  force  is  often  composed  of  inexperienced  men 
who  do  not  have  as  much  supervision  as  the  men  on  the  day 
shift.  Furthermore,  the  wages  of  the  night  shift  are  gen- 
erally about  one-fourth  greater  than  the  wages  paid  to  the 
day  force. 

In  order  to  eliminate  the  night  force  and  at  the  same  time 
maintain  production,  it  is  necessary  to  purchase  more  ma- 
chinery and  put  up  new  build- 
ings, provided,  of  course,  that 
the  present  buildings  are  filled 
to  their  maximum  capacity. 
If  the  following  figures  are 
noted,  it  can  easily  be  decided 
whether  it  is  more  econom- 
ical to  maintain  the  night 
force  or  to  purchase  addi- 
tional machines  and  erect 
new  buildings. 

New  buildings  cost  at  least 
$3.25  per  square  foot — this 
figure  covering  the  designing 
work  on  the  building,  the  cost 
of  the  land,  and  the  cost  of 
the  building,  including  the 
contractors'  and  architects' 
charges.  This  first  cost  should 
earn  5  per  cent  on  the  invest- 
ment, for  it  would  ordinarily 
earn  that  rate  at  least  if  in- 
vested in  some  other  way. 
Another  5  per  cent  margin 
must  be  allowed  for  wear  and 
tear  or  depreciation,  cost  of 
lighting,  heating,  cleaning, 
insurance,  watchman  and  all 
the  other  expenses  that  are 
necessary  to  keep  the  build- 
ing in  condition.  This  makes 
a  constant  item  of  10  per  cent 
or  32.5  cents  each  year  on 
every  square  foot  of  floor 
space.  To  this  must  be  add- 
ed the  cost  of  new  machin- 
ery. A  turret  lathe  purchased 
recently  cost  $3000;  it  occu- 
pies possibly  100  square  feet, 
and  taking  this  rate  as  an 
average,  $30  per  square  foot 
must  be  added  to  the  $3.25 
per  square  foot  building  cost, 


LIABILITY  OF  EMPLOYERS  DURING 
STRIKES 

By  CHE8LA  C.   8HERLOCK 

While  the  employment  of  outside  help  during  a  strike  is 
generally  deemed  inadvisable  as  a  matter  of  policy  and  be- 
cause of  the  usual  violence  which  it  brings  about,  it  is  not 
the  purpose  of  this  discussion  to  enter  Into  that  question  at 
all,  but  rather  to  treat  of  the  employer's  liability  for  the 
injury  or  death  of  a  man  temporarily  employed,  where  such 
a  person  has  been  injured  or  killed  because  of  his  relation 
to  the  employer.  The  courts  never  would  have  expressed 
themselves  upon  the  matter  if  it  had  not  been  brought  to 
a  head  by  the  unfortunate  and  often  disastrous  results  of 
the  struggle  between  labor  and  capital.    Lives  have  been  lost 

in  this  way.     Passing  up  the 


MORAL 

(a)  Manners  and  habits 

(b)  Character 


PHYSICAL 

(a)  Appearance 

(b)  Activity 

(c)  Health 


GENERAL  IMPRESSION 

(a)  Tact 

(b)  Common  sense 

(c)  Mechanical  aptitude 

(d)  Future  ambitions 


MATHEMATICS 
REFERENCE 


Total 


Total 


Total 


5 

( 

) 

5 

( 

) 

5 

( 

) 

5 

( 

) 

5 

( 

) 

25 

5 

( 

) 

10 

( 

) 

Total 


15 

5 

5 

10 

20 

5 

10 

5 

5 

25 

10 
5 


(  ) 
(  ) 
(        ) 


(        ) 


(        ) 


(        ) 


(        ) 


(        ) 
(        ) 


15 
100% 


Total 
GRAND  TOTAL 

APPLICANT DATE.. 

COURSE INTERVIEWER 


ACCEPTED. 
REPORTED. 


COMM.  CHECK. 
COMM.  CHECK. 
COMM.  CHECK. 


AGREEMENT  SIGNED 


employer's  liability  in  such 
cases  is  no  different  from 
passing  up  his  liability  in 
other  cases  where  workmen 
meet  with  accidental  injury 
or  death. 


Fig.  4.     Interviewer's  Record  of  Apprentices 


making  a  total  cost  per  square  foot  of  $33.25.  At  a  rate  of 
10  per  cent  for  depreciation  and  interest  on  the  investment, 
this  represents  a  yearly  expense  of  $3.33  per  square  foot  in 
the  machine  department. 

It  is  evident  that  with  a  night  force  this  item  is  elim- 
inated. Another  point  in  favor  of  the  night  shift  is  that  it 
brings  quicker  results  than  erecting  new  buildings  and  pur- 
chasing machinery,  as  a  firm  that  employs  a  night  shift  can 
immediately  take  care  of  all  ordinary  sudden  increases  in 
business. 

*     *     * 

The  Norwegian  parliament,  by  an  almost  unanimous  vote, 
has  recently  appointed  a  committee  of  employers  and  rep- 
resentatives of  labor,  with  a  few  independent  experts,  to 
consider  the  advantages  of  co-partnership  as  a  means  of 
securing  industrial  peace. 


Cases   Illustrating:  Employer's 
Liability 

In  a  New  York  case,  an 
employer  engaged  a  certain 
workman  during  a  strike,  and 
in  the  contract  of  employ- 
ment agreed  to  protect  the 
workman  from  all  1  o  s  s,  in- 
jury, damage  or  liability,  be- 
cause of  the  character  of  his 
employment.  In  the  course 
of  a  few  days,  the  striking 
workmen  succeeded  in  meet- 
ing this  man  alone  and  in  the 
ensuing  struggle  and  fight, 
they  killed  him.  It  was  a 
plain  case  of  violence  such  as 
is  enacted  in  every  industrial 
center  from  time  to  time. 
The  dependents  of  the  dead 
man  naturally  produced  the 
contract  of  employment  and 
contended  that  the  employer 
was  liable  for  the  death  of 
the  deceased  and  that  he 
should  stand  the  damages. 
The  employer  refused,  with 
the  result  that  the  matter 
was  taken  to  the  highest 
court  in  the  state.  This  court 
carefully  considered  the  cir- 
cumstances from  the  begin- 
ning, not  losing  sight  of  the 
apparently  broad  guarantee 
which  the  employer  had  held 
out  to  the  workman  as  an  in- 
centive for  him  to  accept  the  work.  The  court  held  that 
the  right  of  an  action  for  the  death  of  a  human  being  does 
not  rest  in  the  common  law,  no  provision  for  such  an  action 
having  been  made  in  the  common  law  practice,  and  that  if 
there  were  any  right  of  action  in  such  a  case  it  would  depend 
upon  statutory  law.  The  court  went  further  and  said,  as  a 
second  premise,  that  the  right  to  recover  for  the  death  of  a 
human  being  depends  entirely  upon  the  statute  of  the  state 
in  which  the  death  occurs. 

Before  going  further  it  might  be  well  to  consider  just  what 
such  a  limitation  as  this  means.  It  narrows  the  ground 
upon  which  the  plaintiff  can  stand,  to  the  wording  of  a 
statute  granting,  in  express  terms,  the  relief  sought.  If 
there  is  nothing  in  the  common  law  that  will  afford  the 
plaintiff  aid  or  support,  then  the  ground  upon  which  he  has 
to  stand  is  very  slim  indeed. 
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Qolng  further,  the  oourl  examined  the  statutes  ol  n«w  fork 
and  came  to  the  ooncluelon  thai  the  employer  oquld  not  bo 

held  iii  tiiis  oaae  for  the  death  of  the  man.  in  \vw  forli 
there  Lb  b  statute  which  permite  action  to  be  brought  against 
employers  tor  death  caused  i>y  the  employers'  negligenoe; 

bni  the  court  said  thai  as  the  employer  w.i  free  from  neg- 
llgenoe  in  this  ease,  the  dependents  could  aol  recover 

Bome  people  maj  sa>  thai  this  is  not  a  good  derision,  hut 
thej  should  keep  in  mind  a  fad  which  is  oftentimes  forgot- 
ten when  contracts  of  employment  are  drawn  up  between 
workmen  and  their  prospective  employers,  that  is,  that  every 
statute  which  tan  in  any  way  apply  to  that  employment,  or 
Which  has  been  enacted  to  throw  light  upon  the  relations 
between  the  employer  and  his  workmen  in  that  particular 
employment .  is  construed  by  the  courts  to  be  a  part  of  the 
contract  of  employment.  In  this  case,  the  contract  of  em- 
ployment, road  in  the  light  of  the  statute,  would  say  that 
the  employer  agreed  to  hold  the  workman  free  from  loss, 
injury,  or  liability  caused  by  the  employer's  negligence. 

Concealing-  the  Fact  that  there  is  Labor  Trouble 

In  Colorado,  a  unique  case  came  up,  which  illustrates 
sound  legal  principle.  It  was  shown  that  a  man  was  em- 
ployed as  a  stoker  in  the  employer's  power  plant  and  that, 
at  the  time  of  employment,  the  employer  knew  there  was  a 
strike  in  progress  in  his  plant.  Knowing  this  fact,  the  em- 
ployer hired  the  stoker  without  telling  him  the  situation, 
or  in  any  way  acquainting  him  with  the  danger  he  was  tak- 
ing in  assuming  the  position.  The  evidence  further  dis- 
closed the  fact  that  the  striking  workmen  had  threatened 
violence  to  anyone  taking  up  the  employer's  work,  a  fact 
which  the  employer  knew  at  the  time  he  hired  the  stoker, 
but  which  he  concealed. 

The  stoker  continued  at  work  for  several  days,  still  unac- 
quainted with  the  true  state  of  affairs,  and  while  engaged 
in  his  work  was  fired  upon  by  the  strikers.  As  a  result,  he 
was  incapacitated  for  some  time,  suffered  severe  injury  and 
pain,  and  lost  a  great  deal  of  time  from  his  trade.  The  lower 
court  was  disposed  to  dismiss  the  case  on  a  technicality,  but 
the  supreme  court  held  that  if  the  employer,  at  the  time  the 
contract  of  employment  was  entered  into,  knew  of  facts 
which  would  increase  the  normal  risks  and  hazards  of  the 
employment,  he  was  legally  bound  to  impart  this  knowledge 
to  the  other  party  to  the  contract,  and  that  as  he  had  failed 
to  do  so,  there  was  sufficient  ground  to  place  the  liability 
for  subsequent  damage  upon  the  employer. 

While  it  may  be  said  that  few  workmen  could  be  em- 
ployed in  a  place  lately  vacated  by  strikers,  and  continue 
in  that  employment  for  several  days  without  ascertaining 
the  true  condition  of  affairs,  this  does  not,  in  any  respect, 
alter  the  employer's  general  liability  and  duty.  It  is  the 
duty  of  the  employer  to  impart  to  the  prospective  employe 
all  knowledge  which  he  has  of  any  special  risks  or  extra 
hazards  concerning  the  work  that  the  employe  is  about  to 
do.  If  the  employer  fails  to  do  this,  whether  it  be  in  the 
case  of  a  strike  or  not,  the  damages  will  be  assessed  to  him. 

Opposite  Ruling-  in  a  Similar  Case 

In  a  Kentucky  case,  a  man  had  been  employed  at  a  time 
when  he  did  not  know  that  there  was  a  strike  in  progress 
in  the  employer's  establishment.  The  employer  had  not  told 
him  the  true  condition  of  affairs.  A  few  days  later  some  of 
the  strikers  came  to  the  man  and  served  notice  upon  him 
that  they  would  not  permit  him  to  continue  at  work.  The 
workman  then  communicated  the  threat  to  his  employer,  the 
latter  promising  to  provide  the  workman  with  a  guard  to 
protect  his  person.  This  the  employer  failed  to  do,  with 
the  result  that  the  strikers  waited  until  the  man  had  gone 
to  his  home;  then  they  attacked  him  and  beat  him  so  badly 
that  he  died.  The  dead  man's  relatives  brought  an  action 
against  the  employer  for  damages,  alleging  that  he  had  failed 
to  perform  the  terms  of  his  agreement,  that  is,  to  provide 
a  guard,  and  also  had  failed  to  advise  the  deceased  of  the 
strike  at  the  time  the  latter  had  entered  his  employment. 


The  court  stated  that  it  was  not  the  duty  of  any  employer 
to  protect  his  workmen  from  the  criminal  acts  of  another, 
and  thai  there  was  nothing  in  the  Kentucky  statute  or  con- 
stitution granting  to  persons  the  right  to  bring  an  action 

for  the  death  of  a  human  being  resulting  from  negligence 
or  from  the  wrongful  act  of  another.  Here,  again,  we  find 
the  right  Of  action  hinging  upon  statute,  there  being  nothing 
in  common  law  to  sustain  the  cause.  And  since  there  was 
no  statute,  even  though  it  was  implied  that  the  employer 
might  have  been  liable  had  there  been  one,  the  employer 
was  relieved  from   all   liability. 

Recovery  under  Compensation  Acts 

Recovery  under  the  compensation  acts  is  based  entirely 
upon  the  manner  in  which  the  injury  was  received.  It  must 
be  the  result  of  an  accident  arising  out  of,  and  in  the  course 
of,  the  employment.  If  the  injury  was  not  received  under 
these  conditions,  no  recovery  can  be  had,  no  matter  how 
seriously  the  workman  was  hurt.  The  only  case  which  seems 
to  have  been  reported  involving  the  compensation  acts  in 
connection  with  a  strike,  arose  in  the  English  courts.  There 
it  was  decided  that  an  injury  to  an  employe  during  a  strike 
was  not  an  accident  and  that  it  did  not  arise  out  of  the  em- 
ployment. This  decision,  of  course,  implies  some  things 
which  we  did  not  find  in  some  of  the  cases  already  men- 
tioned, so  it  does  not  remove  altogether  the  possibility  of  a 
man's  recovering  compensation  under  a  different  state  of 
affairs. 

It  implies  that  the  man  knew  that  there  was  a  strike  in 
progress  at  the  time  he  entered  upon  the  employment  and 
that  his  injury  arose  at  a  time  and  under  circumstances 
which  were  not  connected  with  the  employment.  It  is  gen- 
erally known  that  if  a  workman  is  injured  while  he  is  on 
his  way  to  or  from  his  place  of  employment,  he  cannot  re- 
cover compensation.  So,  if  a  man  during  a  strike  is  injured 
in  this  manner,  he  cannot  recover  compensation,  either;  but 
the  situation  might  be  altered  somewhat  if  the  injury  were 
done  in  the  manner  of  the  one  in  the  Colorado  case  pre- 
viously mentioned. 

*  *     * 

CUTTING  STEEL  BY  THE  USE  OF  ACID 

By  D.  E.  MAPES 

The  writer  recently  had  occasion  to  make  a  disk  of  0.006- 
inch  spring  steel  having  a  U-shaped  slot  in  the  center.  The 
slot  was  1 1/16  inch  wide  and,  due  to  the  hardness  of  the 
metal,  it  was  impossible  to  drill  holes  and  finish  the  slot 
by  filing.  It  was  also  impracticable  to  use  a  chisel  for  form- 
ing the  disk,  because  it  had  to  be  entirely  free  from  burrs. 

A  description  of  the  use  of  etching  fluids  in  machine  shops, 
which  was  published  in  a  previous  number  of  Machinery, 
prompted  the  idea  of  endeavoring  to  cut  the  disk  and  slot 
by  means  of  acid.  Blue  vitriol  was  applied  to  the  sheet  of 
steel  and  faint  outlines  of  the  circle  and  slot  were  drawn. 
A  very  light  coating  of  wax  was  then  applied,  and  the  out- 
lines of  the  slot  and  circle  were  traced  carefully  through  the 
wax,  after  which  the  acid  was  applied,  and  it  was  learned 
that  by  agitating  the  acid  it  seemed  to  cut  faster.  It  was 
found  advisable  to  apply  the  wax  to  both  sides  of  the  steel 
in  order  to  prevent  the  acid  from  spreading  after  the  steel 
was  cut  through.  The  results  of  doing  the  job  in  this  man- 
ner were  very  satisfactory. 

*  *     * 

The  Bureau  of  Standards  recommends  the  use  of  a  small 
quantity  of  calcium  chloride  in  the  mixing  water  of  concrete 
in  order  to  hasten  the  hardening  of  the  concrete.  Tests 
showed  that  the  addition  of  calcium  chloride  to  the  mixing 
water  up  to  10  per  cent  by  weight  increases  the  strength 
from  30  to  100  per  cent  over  that  of  concrete  in  which  plain 
water  is  used,  and  that  the  best  results  are  obtained  when 
from  4  to  6  per  cent  of  calcium  chloride  is  used.  While 
calcium  chloride  has  no  harmful  effect  upon  the  concrete, 
it  does  affect  iron  and  steel,  and  therefore  should  not  be 
used  for  reinforced  concrete. 
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Universal  Sine  Bar  for  the  Toolmaker 

Method  of  Making,  and  Application  to  Various  Classes  of  Precision  Work 

By  J.  B.  GRAY,  Foreman  of  Tool-room,  International  Motor  Co.,  Plainfield,   N.  J. 


THE  question  as  to  whether  or  not  it  is  fair  to  check  a 
man's  work  with  Johansson  gage-blocks  when  he  is  not 
permitted  to  use  these  standards  of  accuracy,  suggests 
many  similar  questions  that  may  be  raised  in  connection 
with  the  methods  sometimes  employed  in  tool-room  work. 
For  instance,  if  a  toolmaker  must  depend  upon  the  ordinary 
methods  of  setting  his  work  according  to  the  machine  gradu- 
ations, which  are  not  usually  accurate  enough  for  gage- 
making  requirements,  is  it  right  to  "check  him  up"  with  the 
sine  bar  in  the  inspection  room?  Why  should  gage-makers 
spend  two  days  lapping  flat  work  that  could  be  done  in  four 
hours  at  the  longest,  if  the  work  were  properly  machined  to 
close  limits  in  the  first  place?  These  and  many  similar 
questions  were  considered  in  the  tool-room  of  the  Interna- 
tional Motor  Co.'s  plant,  Plainfield,  N.  J.  Existing  methods 
were  questioned,  and  the  more  they  were  studied  the  more 
evident  it  became  that  improved  scientific  methods  should 
be  introduced  to  meet  the  advanced  demand  for  accuracy  and 
production.  With  this  idea  in  mind,  a  number  of  precision 
tools  were  made  for  use  in  the  tool-room,  the  most  important 
of  which  is  the  sine  bar. 

Undesirable  Features  of  Regular  Sine  Bar  for  Average 
Tool-room  Work 

The  usual  type  of  sine  bar  fixture  seemed  to  be  too  heavy 
and  cumbersome  for  general  tool-room  work,  as  it  is  intended 
for  use  only  in  the  inspection  room.  Its  bulk,  weight,  and 
cost  are  too  great  for  tool-room  work,  and  the  difficulty  of 
using  it,  unless  conaplicated  mathematical  calculations  are 
employed,  makes  it  undesirable  for  general  use  by  the  aver- 
age toolmaker.  Consequently,  the  toolmaker  has  neither  the 
opportunity  nor  the  inclination  to  use  the  big  sine  bar. 

The  smaller  sine  bars  that  are  on  the  market  are  not 
found  in  most  tool  chests,  probably  owing  to  the  fact  that 


they  require  extra  apparatus  to  be  used  for  ordinary  tool- 
room work.  At  least  two  or  three  parallel  blocks,  four  C- 
clamps,  and  one  or  two  angle-plates  will  be  needed.  Since 
no  toolmaker  can  carry  all  this  equipment  in  his  tool  chest, 
and  as  it  is  generally  more  or  less  difficult  to  find  these 
auxiliary  tools  when  wanted,  the  inclination  on  the  part  of 
the  toolmaker  seems  to  be  to  set  up  his  work  according  to 
the  machine  graduations  and  to  trust  to  their  accuracy  and 
his  judgment  in  setting  the  machines  carefully.  This  method 
is,  of  course,  unsatisfactory  when  extreme  accuracy  is  re- 
quired. 

Special  Requirements  of  Tool-room  Sine  Bar 

What  seemed  to  be  required  in  the  tool-room  was  a  small, 
accurate  sine  bar  fixture  that  every  toolmaker  could  keep, 
and,  what  is  more  important,  one  that  he  would  be  able  to 
use.  To  meet  these  requirements,  several  conditions  should 
be  considered:  First,  the  bar  must  be  simplified  in  design 
and  in  the  method  of  its  use,  without  sacrificing  its  accuracy 
or  its  universal  features.  A  bar  that  must  be  clamped  to  an 
angle-plate  or  that  must  be  set  on  a  surface  plate  was  found 
undesirable,  because  the  adjusting  with  a  vernier  height 
gage  on  a  surface  plate,  or  the  clamping  to  an  angle-plate 
allowed  too  much  leeway  for  the  occurrence  of  errors,  and 
also  consumed  too  much  time.  Second,  the  bar  must  be  so 
designed  that  any  toolmaker  can  set  it  at  once  without 
surface  plates,  angle-plates,  clamps,  or  vernier  height  gages; 
and  third — above  all  else — it  must  eliminate  the  chance  of 
error. 

Description  of  Special  Sine  Bar 

The  concrete  result  of  the  tool  department's  investigations 
is  shown  in  Fig.  1.  This  is  a  4-inch  sine  bar,  the  centers  of 
the  two  buttons  being  4   inches   apart.     All   the   equipment 
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Fig.   1.     Universal  Sine  Bar  for  Toolmakers 


Fig.    2.      Grinding    Profile    Gage    to   Given    Angle 
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Fig.    3.     Sine   Bar  used   as   a   Parallel 

needed  when  using  this  sine  bar  is  a  pair  of  ordinary  mi- 
crometers. Before  explaining  how  the  tool  is  used  and 
pointing  out  its  universal  features,  a  word  about  its  design 
and  construction  may  perhaps  be  desirable. 

Referring  to  the  Illustration,  the  first  thing  that  will 
attract  attention  is  the  movable  button  B.  There  are  two 
good  reasons  for  not  having  a  fixed  button  at  this  point; 
in  the  first  place,  the  question  of  cost  in  making  the  sine 
bar  must  be  considered.  It  is  a  much  more  economical 
process  to  drill  and  tap  a  hole  approximately  four  inches 
from  the  center  of  the  fixed  button  A  than  it  is  to  drill  and 
tap  it  exactly  four  inches  from  the  center  of  the  button, 
which  would  be  necessary  if  a  fixed  button  were  used  at  B. 
The  movable  button  can  be  located  exactly  by  the  use  of  4- 
to  5-inch  micrometers,  and  can  be  held  securely  by  the 
screw,  as  illustrated.  Any  movement  of  this  button  can 
be  instantly  detected,  because,  when  the  bar  is  closed  as 
shown  in  Fig.  3,  the  measurement  over  the  button  B  to  the 
under  side  of  the  aligning  ledge  at  D  should  be  0.750  inch  to 
correspond  with  the  position  of  the  fixed  button  A,  and  this 
dimension  can,  of  course,  be  tested  with  a  micrometer. 

The  second  reason  for  having  button  B  movable  is  to 
permit  of  any  adjustment  that  may  be  found  necessary  to 
compensate  for  inaccuracies  caused  by  temperature  changes 
— that  is,  for  elongation  or  contraction — because  of  the  con- 
stantly varying  conditions  which  affect  the  temperature  in 
all  shops.  Considerable  latitude  may  be  allowed  as  to  diam- 
eter of  buttons,  except  of  course  that  the  diameters  must  both 
be  the  same.  The  constant  dimension,  which  in  this  partic- 
ular case  is  0.750  inch,  may  be  made  to  any  other  measure- 
ment that  is  desired. 

How  the  Sine  Bar  is  Made 

The  bar  E  and  the  base  F  should  be  made  of  machine 
steel,  pack-hardened;  the  screw  is  casehardened  machine 
steel;  and  the  two  buttons  may  be  made  of  low-grade  ma- 
chine steel,  which  will  be  found  satisfactory  when  pack- 
hardened,  ground,  and  lapped.  If  preferred,  drill  rod  may 
be  used  for  the  buttons  provided  it  is  left  soft.  The  buttons 
should   be   ground   and   lapped   to   size,    0.400   inch   being  a 


convenlenl  diameter;  next  surface-grind  <•;  then  grind  sur- 
face i>  until  the  dimension  0.750  inch  to  the  top  of  the 

stationary  button  I  is  obtained;  then  grind  the  lower  or 
miller  :.u il .Hi-  ul  tin'  ba .:<■  at  ('  until  tin;  distance;  from  (' 
tO  the  Upper  Bide  Of  A  measures  1.250  Inch;  finally  set  the 
buttons,  and  the  fixture  is  finished  The  reason  for  having 
the  dimension  from  1>  to  C  0.500  inch  is  to  have  this  a 
standard  gage-block  distance,  in  order  tO  permit  of  the 
use  of  Johansson  blocks  in  connection  with  the  sine  bar, 
should  this  be  desirable.  With  the  foregoing  data  and  the 
few  principal  dimensions  given  in  the  illustration,  anyone 
capable  of  using  a  sine  bar  should  be  competent  to  make  one. 

Application  of  Sine  Bar  to  Various  Classes  of  Work 

This  style  of  sine  bar  is  extremely  accurate  for  laying 
out,  machining,  grinding,  lapping,  and  inspecting  gages  of 
different  types,  as  well  as  plugs,  rings,  and  flat  gages  of 
different  tapers.  It  is  also  adapted  for  such  work  as  planing, 
milling  and  shaping  tools,  jigs,  and  special  work  requiring 
extreme  accuracy.  It  may  also  be  used  to  lay  out,  bore, 
and  face  jigs,  and  other  angular  and  straight  work  to 
within  very  close  limits;  to  test  dividing  heads  for  accuracy 
in  spacing;  and  for  many  similar  classes  of  work.  As  the 
various  illustrations  are  dealt  with,  each  piece  will  be  de- 
scribed and  an  explanation  given  as  to  just  why  it  was  con- 
sidered desirable  to  test  it  with  the  sine  bar. 


Fig.    4.     Sine    Bar   used    in   checking   Angle   of    Gage 


Fig.  5.       Checking  Angle  of  Valve 

Fig.  2  shows  a  flat  gage  H,  used  for  gaging  cone  bearings. 
Here  the  vital  point  is  the  relation  of  the  angular  gaging 
surface  to  the  surface  8,  which  must  be  accurately  ground  to 
form  the  required  angle.  The  sine  bar  is  first  set  at  the 
required  angle,  using  a  3-inch  micrometer,  and  the  angular 
portion  of  the  gage  is  ground  as  shown.  The  sine  bar  is 
then  closed,  forming  an  accurate  parallel  on  which  the  gage 
is  allowed  to  rest.  A  cut  may  next  be  taken  over  surface  8, 
with  the  assurance  that  it  will  be  at  an  angle  of  32  degrees 
17  minutes  with  the  previously  ground  surface.  This  per- 
mits grinding  close  to  size,  with  only  a  small  allowance  for 
lapping,  as  there  will  be  no  error  in  angularity  to  correct. 
Fig.  3  shows  the  final  setting  of  this  gage  on  the  surface 
grinder.  In  setting  the  sine  bar,  the  measurement  over  the 
movable  button  only  is  taken,  the  measurement  over  the 
fixed  button  being  always  0.750  inch. 

Fig.  4  shows  a  tapered  spline  gage,  the  included  angle  (7 
degrees  9  minutes)  of  which  is  being  tested  for  accuracy. 
Absolute  accuracy  is  not  required,  and  if  the  gage  will  "shut 
out  light"  when  in  the  sine  bar,  it  will  pass  inspection  satis- 
factorily. This  gage,  like  the  preceding  one,  is  ground  on  the 
surface  grinder  and  set  up  by  means  of  the  sine  bar;  it  will 
therefore  closely  approach  absolute  accuracy.  Fig.  5  shows 
part  of  a  valve  that  is  being  turned  out  in  quantities.     The 
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forming  tool  for  this  job  was  made  by  an  outside  firm  and 
is  difficult  to  check  up  accurately  on  account  of  the  angle. 
The  piece,  because  of  the  boss  on  the  under  side,  had  to  be 
mounted  on  the  ground  collar  shown  in  dotted  lines.  In  this 
way  it  was  possible  to  check  the  work  and  the  forming  tool 
before  starting  to  machine  a  large  number  of  pieces. 

Fig.  6  shows  a  small  drill  jig  set  up  on  the  drilling  ma- 
chine table  preparatory  to  drilling  the  two  bushing  holes 
in  the  bosses  C  and  D.  The  bosses  are  to  be  counterbored  % 
inch  deep  to  receive  drill  and  reamer  slip  bushings  for  the 
%-inch  holes.  The  bosses  must  also  be  faced  off  to  seat  the 
heads  of  these  bushings  properly.  This  illustration  also 
shows  one  of  the  few  instances  in  which  the  use  of  a  height 
gage  is  required  in  connection  with  the  sine  bar.  The  sine 
bar  is  used  for  setting  the  angle-plate  at  60  degrees  with  the 
surface  of  the  machine  table.  As  shown  In  Fig.  6,  two  angle- 
plates  are  used,  one  being  bolted  to  the  machine  table  as  a 
support  for  the  other,  which  is  clamped  in  position  on  the 
supporting  angle-plate  at  the  required  angle.  The  angle- 
plates  should  be  true,  and  unless  they  are,  the  planed  base 
of  the  jig  itself  might  as  well  be  used  to  serve  as  a  gaging 
surface. 

Fig.  7  shows  a  milling  job  on  a  guide  plate  for  a  profiling 
jig.  In  this  case,  the  piece  A  is  bolted  to  the  table  and  a 
light  surfacing  cut  is  taken  over  the  side,  and  with  this 
surface  as  a  base,  the  jig  is  set  to  17  degrees  5  minutes,  as 
shown.  An  end-mill  is  used  in  a  vertical  attachment  for 
performing  the  milling  operation. 
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Fig.   6.     Using   Sine  Bar  for  drilling  Holes  at   Given  Angle   in  Drill  Jig 

Fig.  8  shows  the  sine  bar  as  a  gage  for  use  in  accurately 
grinding  thread  tools  to  the  Acme  standard.  There  are  many 
ways  to*  grind  tools  for  U.  S.  standard  and  V-thread  forms, 
but  the  Acme  thread  is  one  for  which  an  accurate  gaging 
method  is  usually  lacking. 

Use  of  Sine  Bar  in  Checking:  Accuracy  of  Index-head 

Sometimes  it  is  desirable  to  check  up  machine  tools  and 
their  equipment,  and  in  this  connection  the  sine  bar  can 
usually  be  of  service;  for  example,  there  are  occasions  when 
it  is  desirable  to  check  the  accuracy  of  an  index-head.  To  do 
this,  it  is  necessary  only  to  place  a  piece  of  stock  between  the 
centers,  take  a  straight  slabbing  cut,  revolve  the  index-crank 
one  complete  turn,  and  then  take  another  straight  cut.  This 
piece  is  then  taken  to  the  bench;  one  of  these  surfaces  is 
clamped  to  a  true  angle-plate,  and  the  other  surface  is  tested 
for  angularity,  which  will  be  9  degrees  when  a  40-tooth 
worm-wheel  is  used  on  the  index-head  as  is  usual.  The 
method  is  a  good  test  for  the  accuracy  of  the  dividing  head. 

Convenience  in  Setting-  Sine  Bar 

The  length  of  the  sine  bar  here  described  (4  inches)  has 
been  chosen  because  that  seems  to  be  a  convenient  size  both 


TE6T  WITH  0.002  FEELER 


TEST  WITH  0.002  FEELER 


THIS  SURFACE  TO  BE  MILLED  TRUE 
AFTER  PIECE  IS  CLAMPED  IN  PLACE 


if  ill-hint  ry 


Fig.  7.     Milling  Guide  Plate  for  Profiling  Jig 

to  make  and  to  keep  in  the  tool  chest.  The  figure  4  Is  also  a 
very  convenient  number  to  use  in  connection  with  the  table 
of  sines  and  cosines.  It  is  assumed  that  every  toolmaker  and 
machinist  has  a  working  knowledge  of  the  sine  table;  but 
the  sine  bar  is  an  instrument  of  precision,  and  because  this 
fact  is  sometimes  overlooked  it  may  be  well  to  give  a  few 
examples  showing  how  the  sine  bar  is  set  with  an  ordinary 
micrometer.  It  should  be  stated  that  the  idea  in  giving  the 
examples  and  presenting  the  accompanying  illustrations  is 
not  to  show  how  any  particular  job  should  be  done,  but  to 
emphasize  the  importance  of  the  sine  bar  method,  as  applied 
to  everyday  work.  To  this  end,  typical  examples  have  been 
selected,  covering  a  wide  range  of  work.  It  will  be  found 
that  what  is  true  of  the  application  of  the  sine  bar  to  the 
simple  work  shown  in  the  accompanying  illustration  is 
equally  true  of  all  work,  however  complex. 

Examples  Showing-  Use  of  Sine  Bar 
For  the  benefit  of  those  who  may  not  be  familiar  with  the 
method  of  using  a  sine  bar,  the  following  explanation  will 
be  given:  In  Fig.  2  is  shown  a  common  flat  gage,  the  two 
surfaces  of  which  are  at  an  angle  of  32  degrees  17  minutes 
to  each  other.  Referring  to  a  sine  table,  the  sine  of  32  de- 
grees 17  minutes  is  found  to  be  0.53411,  and  since  the  dis- 
tance from  center  to  center  of  the  sine  bar  buttons  is  4 
inches,  multiplying  sine  0.53411  by  4  will  give  2.13644  inches, 
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Fig.    8.     The    Sine   Bar   used   as   a   Gage   for   grinding   Thread   Tools   for 
Acme  Thread 
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which    is  the  amount    thai    Hi*' 

button  />'  niusi  be  bigher  than 
the  fixed  button    i ;  but     Inee 

button    i    i    0  n nil  trow 

the  measuring  ■  u  r  i  a  <•  a  D, 
(i  ,  .ii  nidi  must  be  inicit'ii  to 
:  i  inohea,  making  2.8864 
Inches.  No*  with  a  3  Inob 
micrometer,  the  top  of  button 
located  2.8864  Inches 
above  the  Burface  />.  Pig.  '. 
ami  after  the  lock  out  lias 
been  tightened,  the  ba  r  is 
ready  tor  us.-,  either  as  a 
gage  or  as  an  Inclined  paral- 
lel, so  to  speak. 

ir  ii  is  required  to  check  a 
dimension,  it  may  be  desir- 
able to  use  the  sine  bar  as  a 
gage.  Suppose  it  is  required 
to  determine  the  angle  of  the  spline  gage  shown  in  Fig.  4. 
After  setting  the  sine  bar  to  the  gage,  as  shown,  a  2-inch 
micrometer  is  used  to  obtain  the  measurement  from  D  to 
the  top  surface  of  B;  the  result  is  1.2479  inch,  from  which 
0.750  inch  is  subtracted.  This  gives  the  distance  from  the 
top  surface  of  A  to  the  top  surface  of  B;  then  this  difference 
in  height  (0.49788  inch)  is  divided  by  the  distance  between 
the  centers  of  buttons  A  and  B,  that  is,  by  4  inches.  The 
result  is  0.12447  which,  by  referring  to  the  sine  table,  is 
found  to  be  the  sine  of  7  degrees  9  minutes;  therefore,  the 
spline  gage  has  an  included  angle  of  7  degrees  9  minutes. 

COMBINATION  BLANKING  AND 
SHAVING  DIE 

For  the  use  of  one  of  its  customers  who  is  engaged  in  the 
manufacture  of  adjustable  wrenches,  the  Nelson  Tool  Co., 
Inc.,  781-783  E.  142nd  St.,  New  York  City,  designed  and  made 
a  combination  blanking  and  shaving  die  which  is  here  il- 
lustrated and  described.  The  bodies  of  these  adjustable 
wrenches  are  blanked  out  from  strip  metal,  the  width  of 
which  is  equal  to  that  of  the  nose  of  the  finished  wrench. 
The  strips  of  stock  are  fed  through  the  die  along  the  heel- 
block  D,  Fig.  1. .  The  blanks  are  prevented  from  tilting  dur- 
ing the  operation  of  the  punch  by  means  of  a  pad  which  is 
supported  by  heavy  springs  and  which  is  located  under  the 
die  opening.  As  the  stock  is  fed  through  the  die,  the  blanks 
shown  by  the  full  lines  in  Fig.  2  are  stamped  out  and  de- 
posited in  a  box.  The  irregular  piece  of  excess  stock  is  after- 
ward placed  in  the  die  and  the  blanks  shown  by  dotted  lines 
are  stamped  therefrom,  each  piece  being  handled  separately. 
It  will  be  evident  that  by  this  arrangement  the  amount  of 
unnecessary  or  scrap  material  is  reduced  to  a  minimum. 

It  will  be  seen  from  Fig.  1  that  the  die  used  for  perform- 
ing these  operations  is  of  a  rather  simple  design.  Previous 
experience  in  stamping  out  these  wrench  bodies  had  shown 
that  it  was  impossible  to  make  blanks  which  were  suf- 
ficiently smooth  around  all  the  edges  so  that  they  did  not 
require  a  subsequent  operation  to  produce  a  good  finish. 
Formerly,  it  was  the  practice  to  obtain  this  finish  by  milling, 
but  the  Nelson  Tool  Co.  suggested  making  this  combination 
die  which  would  first  blank  out  the  parts  and  then  provide 
for  shaving  them  down  to  a  smooth  surface  by  a  second 
operation.  This  result  is  obtained  by  having  the  blanking 
die  made  in  sections.    It  is  unnecessary  to  shave  the  wrench 


Fig.    1.      Combination    Blanking    and    Shaving    Die 


body  blanks  along  (be  edge 
which  lies  adjacent  to  the 
bed  block      while     the     bodies 

are  being  blanked  out.  Provi- 
sion for  Shaving  the  opposite; 
edge,  as  well  as  the  end  and 
the  nose  of  the  blank,  is  made 
by  having  I  be  local  ion  of  :  <•(• 
I  Ion     I .  and   Of  the  end   blocks 

i :  and  /'.  ad lustable.  Block  A 
maj  be  adjusted  tor  narrow- 
ing i  be  die  opening  by  means 

Of  two  offset  pins  Ii  and  C. 
The  end  blocks  may  he  ad- 
justed by  transferring  the 
two  shims  which  are  used  in 
tin  blanking  operation  from 
between  the  movable  blocks 
to  the  ends  of  the  blocks,  as 
shown  at  Q.  The  thickness 
of  these  shims,  as  well  as  the  amount  of  adjustment  of 
block  A,  is  0.005  inch,  which  furnishes  a  sufficient  amount 
of  stock  to  be  shaved  off  in  the  final  operation.  This  method 
of  finishing  the  edges  gives  the  desired  results,  and  the  cost 
of  doing  the  work  in  the  die  is  much  less  than  it  would  be 
if  a  milling  machine  were  used  for  the  purpose.  Obviously, 
this  combination  die  is  also  the  means  of  saving  a  large 
part  of  the  expense  of  making  a  second  die  for  performing 
the  shaving  operation. 

THE  DESTRUCTION  OP  IRON  AND  STEEL 
WORKS  IN  NORTHERN  FRANCE 

In  a  report  to  the  director  of  the  Bureau  of  Mines,  Frank 
H.  Probert,  consulting  engineer  of  the  Bureau  of  Mines,  De- 
partment of  the  Interior,  who  has  made  an  investigation  of 
the  damage  done  by  the  Germans  during  the  war  to  the  coal 
and  iron  industries  in  France  and  Belgium,  points  out  how 
the  Germans,  upon  retiring  from  the  occupied  territory,  sys- 
tematically destroyed  the  plants  in  this  area.  Newspaper 
reports  to  this  effect  have,  of  course,  been  current,  but  an 
engineering  investigation  giving  complete  details  is  now  at 
hand.  No  greater  atrocity  has  ever  been  perpetrated  against 
the  industrial  life  of  any  country.  Magnificent  plants,  com- 
paring favorably  with  the  best  in  the  United  States,  are  now 
a  tangled,  twisted  mass  of  structural  steel  and  broken  stone. 
The  willful  mutilation  was  scientifically  planned  and  sys- 
tematically carried  out,  after  all  mechanical  and  electrical 
machinery  that  could  be  used  in  Germany  had  been  removed. 

In  addition,  the  cities  in  the  French  coal  mining  region 
which  a  few  years  ago  were  the  mainspring  of  the  industrial 
life  of  France  are  gone  as  a  result  of  the  fighting  in  the 
sectors  that  frequently  changed  hands  during  the  war  and 
that  were  frequently  under  bombardment.  The  Germans  in 
their  forced  retreat  destroyed  the  steel  linings  of  the  mine 
shafts  by  dynamiting  them,  letting  in  quicksand  and  flooding 
the  underground  workings  for  many  miles.  In  the  Pas  de 
Calais  region,  it  is  estimated  that  120,000,000  cubic  meters 
of  water  must  be  pumped  before  mining  operations  can  be 
resumed.  After  the  mines  were  flooded,  the  head  frames 
and  surface  equipment  were  systematically  dynamited  and, 
in  many  instances,  the  twisted  debris  fills  up  the  demolished 
shafts.  It  is  estimated  that  it  will  be  five  years  before  this 
coal  district  can  be  rehabilitated,  and  from  twelve  to  fifteen 
years  before  it  will  come  back  to  its  normal  pre-war  output. 
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Machinery 


Fig.  2.     Diagram  showing  how  Blanks  are  cut  out  with  the  Minimum  Waste  of  Stock 
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The  Manufacture  of  Malleable  Iron 


By  HENRY  A.  JOHNSON 


ALTHOUGH  the  use  of  malleable  iron  or,  more  strictly 
t-\  speaking,  malleable  cast  iron  for  machined  parts  has 
increased  to  an  enormous  degree  within  the  last  ten 
years,  very  little  is  known  of  its  manufacture  outside  of  the 
malleable  foundries  themselves.  Details  of  this  material 
have  remained  more  or  less  a  trade  secret,  and  for  this 
reason,  perhaps,  the  opinion  is  prevalent  that  this  material 
is  a  product  resulting  from  the  heat-treatment  of  ordinary 
cast  iron.  Both  being  cast  metals,  the  foundry  processes 
are  similar  but  this  is  the  extent  of  their  similarity. 

The  reason  for  the  increased  use  of  this  iron  is  obvious. 
Good  malleable  iron  has  physical  properties  resembling  those 
of  wrought  iron,  and  as  it  is  primarily  a  cast  metal,  odd 
shapes,  housings,  etc.,  may  be  made  which  possess,  to  a 
marked  degree,  the  properties  of  forged  metal.  The  tensile 
strength  of  malleable  iron  is  much  higher  than  that  of  cast 
iron,  and  being  ductile  it  offers  considerable  resistance  to 
sudden  shocks  and  strains.  The  standardizing  of  this  mate- 
rial as  regards  chemical  analysis  makes  it  possible  to  obtain 
a  uniform  and  dependable  product  at  a  cost  slightly  above 
that  of  gray  cast  iron. 

Unfortunately  this  material  possesses  all  the  inherent 
defects  of  a  cast  metal,  namely,  blow-holes,  sand  spots,  slag 
spots,  mis-runs,  shrinkage,  etc.,  thereby  limiting  its  use, 
where  absolute  dependability  of  structure  is  essential.  An- 
other feature  limiting  the  use  of  malleable  iron  is  the  fact 
that  the  malleableizing  process  is  ineffective  at  much  over 
an  inch  in  depth,  and  hence  malleable  castings  are  seldom 
greater  than  this  thickness  in  section.  Physically  speaking, 
malleable  iron  is  the  ductile  tough  product  resulting  from 
the  prolonged  heat-treatment  of  white,  hard,  and  brittle  iron 
castings.  The  prolonged  heat-treatment  is  known  as  anneal- 
ing. From  a  chemical  standpoint,  malleable  iron  is  an  iron 
in  which  the  carbon  has  been  changed  from  the  combined 
state  to  the  free  state  by  the  annealing  process. 

Chemical  Properties 

As  the  production  of  malleable  iron  is  a  chemical  process, 
it  may  be  well  to  discuss  briefly  the  chemistry  involved. 
The  properties  of  any  ferrous  metal  depend  upon  the  quan- 
tities and  condition  of  the  carbon  content.  In  white  cast 
iron  the  carbon  has  combined  chemically  with  some  of  the 
iron,  forming  iron  carbide,  which  remains  in  solution  in  the 
rest  of  the  iron  like  sugar  in  water.  Iron  carbide  is  ex- 
tremely hard,  and  hence  white  cast  iron  is  very  hard  and 
unworkable.  Iron  carbide  being  white,  accounts  for  the 
color  of  the  fracture  of  the  so-called  "white  iron."  If  such 
an  iron  is  given  prolonged  exposure  to  a  temperature  some- 
what below  the  melting  point,  the  iron  carbide  will  slowly 
come  out  of  solution  and  be  broken  up  by  the  heat  into  free 
black  carbon.  This  free  carbon  will  exist  in  the  iron  like 
sand  in  water,  and  a  fracture  after  this  treatment  will  show 
a  dull  black  surface  due  to  its  presence.  The  exposure  to 
heat  in  this  manner  is  the  theory  of  the  annealing  process, 
and  if  all  of  the  iron  carbide  is  broken  up,  the  iron  will  be 
found  to  be  ductile  and  to  resemble  wrought  iron. 

There  are  two  definite  steps  in  manufacturing  malleable 
iron — the  casting  and  the  annealing.  It  is  essential  to  es- 
tablish a  definite  length  of  time  for  the  annealing,  and  as 
the  time  required  to  remove  all  the  carbide  varies  greatly 
with  the  chemical  content  of  the  iron,  it  is  necessary  to  hold 
to  very  close  chemical  limits  in  the  melting  furnaces.  It 
becomes,  then,  the  duty  of  the  melter  to  figure  his  melt  so 
that  a  white  iron  of  known  composition  will  result.  Sulphur 
and  manganese  are  the  two  elements  which  affect  the  anneal- 


ing operation.  To  anneal  iron  in  a  reasonable  time  com- 
mercially, sulphur  must,  be  kept  below  0.10  per  cent  and 
manganese  must  be  about  three  times  this  amount.  The  ef- 
fect of  manganese  is  to  neutralize  the  sulphur,  but  if  man- 
ganese runs  much  above  0.40  per  cent,  a  tough,  hard  ma- 
chining iron  will  result.  Two  other  elements  of  importance 
are  carbon  and  silicon.  These  elements,  while  not  affecting 
the  annealing,  control  the  tensile  strength  of  the  product. 
A  low  percentage  of  carbon  will  give  a  high  tensile  strength, 
and  vice  versa.  With  a  low  percentage  of  carbon,  however, 
a  high  percentage  of  silicon  must  be  used  to  obtain  a  good 
flowing  metal -at  the  furnace,  but  as  the  effect  of  silicon  is 
to  prevent  the  carbon  from  uniting  with  the  iron  to  form 
iron  carbide,  there  is  at  once  imposed  a  limit  as  regards  the 
minimum  percentage  of  carbon. 

It  is  quite  possible  to  manufacture  malleable  iron  having 
a  tensile  strength  of  50,000  to  60,000  pounds  per  square  inch 
and  an  elongation  of  from  12  to  16  per  cent  in  two  inches. 
A  feature  of  malleable  iron  that  should  not  be  overlooked 
is  the  fact  that  the  higher  the  tensile  strength,  the  greater 
is  the  elongation.  This  is  characteristic  of  malleable  iron 
and  is  in  contrast  with  practically  all  other  metals.  Owing 
to  the  impossibility  of  keeping  the  sulphur  content  as  low 
as  0.10  per  cent  with  a  cupola  furnace,  air  reverberatory  or 
open-hearth  furnaces  are  used  for  melting.  These  furnaces 
melt  the  iron  in  amounts  of  from  ten  to  twenty-five  tons  at 
a  time,  and  should  the  analysis,  which  is  always  made  just 
before  the  furnace  is  tapped,  show  a  wrong  composition, 
ferro-silicon  or  ferro-manganese  can  be  added  and  the  charge 
puddled  to  obtain  a  correct  iron.  A  melt  in  a  ten-ton  fur- 
nace will  take  about  eight  hours,  and  two  melts  per  day 
are  usual  with  this  size  furnace.  White  iron,  when  cast, 
shrinks  twice  as  much  as  gray  iron,  or  U  inch  to  the  foot, 
and  much  difficulty  is  encountered  with  shrinkage  cracks, 
especially  if  large  cores  are  used.  Cores  for  malleable  work 
must  be  porous  and  reasonably  soft,  in  order  to  give  suf- 
ficiently as  the  iron  cools  around  them. 

Inspecting  before  Annealing: 

After  the  castings  are  cleaned  by  rolling  or  tumbling,  they 
are  sent  to  the  inspection  room,  which  is  a  very  important 
part  of  all  malleable  shops.  Three  methods  of  inspection 
are  used — visual,  gaging,  and  sound.  The  use  of  gages  is 
generally  confined  to  determining  wall  thickness  and  correct- 
ness of  form.  The  hammer  or  sound  test  is  relied  on,  to  a 
great  extent,  to  determine  the  soundness  of  the  casting.  An 
unsound  casting  will  at  once  be  detected  by  the  dull  flat 
ring  given  out  when  struck  with  a  hammer,  but  if  a  sound 
casting  is  struck  with  a  hammer  it  will  give  a  prol>: 
ring.  An  annealed  casting  when  tested  will  give  off  a  short 
ring.  This  test  is  universally  relied  upon  in  the  shop  to 
determine  the  condition  of  any  pii 

The  location  of  the  inspection  room  between  the  foundry 
and  the  annealing  department  servo  a  twofold  purpose: 
first,  it  prevents  further  work  on  material  which  would  ul- 
timately be  scrapped:  second,  as  00  per  cent  of  the  total 
scrap  of  a  malleable  shop  is  from  the  foundry,  it  returns 
hard  iron  of  a  known  composition  for  remelt.  After  anneal- 
ing, the  composition  is  not  definitely  known,  and  for  this 
reason  malleable  scrap  has  a  lower  value  for  remelting. 

Annealing-  the  Castings    Malleableizing- 

From  the  inspection  room  the  good  castings  are  carried 
to  the  annealing  house  for  treatment,  and  at  this  operation 
the  similarity  with   gray   iron   foundry   practice  ends.     The 
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a&neallng   house,   or   room,    is   usually    rectangular   in    shape 

with  a  row  of  annealing  ovena  extending  along  one  of  tho 
Bides.  These  ovena  are  of  brick,  square  In  section,  and  largo 
and  high  enough  for  a  person  to  walk  about  In  them,  in 
the  further  corner,  as  seen  from  the  room,  is  a  firepot,  open- 
ing at  the  top  Into  the  oven  proper,  so  that  ibe  products  of 
combustion  circulate  about  the  oven  before  going  up  the 
chimney.  The  hard  or  soft  coal  fire,  as  desired,  is  regulated 
from  the  back  end,  and  the  front  or  room  end  is  provided 
with  large  doors  through  which  the  oven  is  loaded.  The 
castings  to  bo  annealed  are  packed  or  embedded  in  rolling 
mill  scale  in  iron  pots,  which  are  normally  open  at  the  top 
and  bottom.  It  is  customary  to  arrange  these  pots  three 
high.  This  done,  a  steam  or  air  truck  picks  up  the  set  and 
places  it  in  the  cold  oven.  In  sets  of  three  high  the  oven  is 
filled  to  capacity,  the  doors  are  closed  and  sealed  with  fire- 
clay, and  the  fire  is  started.  The  iron  annealing  pots  are 
about  18  inches  wide,  24  inches  long,  and  15  inches  high, 
and  will  last  from  six  to  ten  heats  apiece.  The  purpose  of 
the  scale  is  to  keep  the  fire  from  touching  the  articles.  It 
was  formerly  thought  that  rolling  mill  scale  had  some  benefi- 
cial action  on  the  annealing  process,  and  although  this  ma- 
terial is  now  generally  used,  sand  packs  have  produced 
equally  good  malleable  iron. 

Iron  carbide  begins  to  come  out  of  solution  at  about  1350 
degrees  F.,  but  the  action  is  too  slow  at  this  temperature  to 
be  of  use  commercially.  At  a  temperature  of  between  1500 
and  1700  degrees  P.,  however,  the  action  is  more  rapid.  With 

ANALYSIS  OF  AND  RESULTS  OF  TESTS  ON 

MALLEABLE  IRON 

The  standard  test  bar  is  a   %-inch  cast  bar 


Tensile 

Carbon, 

Silicon, 

Sulphur, 

Manganese, 

Strength, 

Elongation, 
Per  Cent 
in  2  Inches 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Pounds  per 
Square  Inch 

2.97 

0.80 

0.053 

0.31 

44,720 

6.0 

2.82 

0.65 

0.055 

0.24 

46,870 

8.5 

2.65 

0.57 

0.066 

0.21 

51,530 

10.0 

2.60 

0.62 

0.065 

0.24 

54,335 

14.5 

2.47 

0.83 

0.057 

0.29 

47,790 

9.5 

3.10 

0.81 

0.071 

0.25 

34,070 

3.5 

2.98 

0.91 

0.074 

0.33 

41,690 

4.5 

2.80 

0.74 

0.048 

0.27 

49,087 

9.0 

Machinery 

this  temperature  in  mind,  and  with  the  chemical  limits  fixed 
as  mentioned  before,  a  standard  time  for  treatment  has  been 
adopted.  This  standard  time  is  to  bring  the  temperature 
up  to  between  1400  and  1700  degrees  F.  as  soon  as  possible, 
maintain  it  there  for  forty-eight  hours,  then  let  the  fire  go 
out  and  the  oven  cool  slowly  for  four  days.  As  it  ordinarily 
takes  two  days  to  get  the  heat  up,  the  whole  process  requires 
eight  days  from  the  time  the  fires  are  started  until  the  cast- 
ings are  removed.  It  is  essential  that  the  oven  be  cooled 
very  slowly  from  its  high  temperature,  and  indeed  this  is  a 
determining  factor  in  the  quality  of  the  product.  Iron  be- 
haves like  water;  even  when  solid  its  ability  to  hold  sub- 
stances in  solution  increases  with  the  temperature.  At  tem- 
peratures of  from  1400  to  1700  degrees  F.,  not  all  of  the 
carbide  will  come  out  of  solution.  At  1300  degrees  F.,  how- 
ever, it  will  all  come  out  of  solution,  and  if  the  temperature 
is  held  near  that  point  sufficiently  long,  all  the  remaining 
carbide  will  be  broken  up  into  carbon.  The  quality  of  mal- 
leable iron  depends  on  breaking  up  all  this  carbide,  and 
hence  slow  cooling  from  the  1400-degree  point  to  about  1200 
degrees  F.  is  absolutely  essential.  One  of  the  largest  malle- 
able firms  in  the  country,  after  exhaustive  research  on  this 
point,  has  determined  that  during  this  period  it  is  unsafe 
to  cool  at  a  rate  exceeding  6  degrees  per  hour.  This  point 
is  not  generally  known,  and  accounts  for  much  of  the  poor 
malleable  iron  produced. 

There  are  two  changes  that  take  place  in  the  casting  it- 
self during  the  annealing.  The  casting  loses  carbon  which 
is   absorbed   by   the   packing,   and   gains   sulphur   from   the 


packing  and  from  the  coal  used.  As  tho  amount  of  this 
chance  cannot  bo  determined,  the  melter  hesitates  to  use 
largo  amounts  of  malleable  scrap  for  the  furnace  charges. 
During  the  annealing,  castings  swell  %  inch  to  the  foot, 
thereby  recovering  one-half  of  the  shrinkage  at  casting. 
After  the  castings  have  coolod  and  the  pots  are  broken  down 
they  are  rolled,  or  better,  sand-blasted  and  given  a  general 
inspection,  after  -which  they  are  ready  to  ship. 

Chemical  Analysis 

The  ordinary  limits  for  chemical  analysis  for  the  white 
iron  castings  are:  Carbon,  2.30  to  3.20  per  cent;  silicon,  1.08 
to  0.50  per  cent;  sulphur,  not  to  exceed  0.010  per  cent;  and 
manganese,  from  2.5  to  3.5  times  the  sulphur  content. 

Owing  to  the  importance  of  the  analysis,  the  more  reliable 
malleable  iron  firms  maintain  a  research  department,  with 
well  equipped  chemical  and  physical  laboratories,  under  the 
direct  charge  of  a  research  man.  Temperature  recording 
instruments  for  the  annealing  ovens  are  under  this  man's 
control,  and  a  record  of  the  physical  and  chemical  character- 
istics of  every  melt  made  is  kept  on  file  for  future  reference. 
The  results  given  in  the  accompanying  table  are  taken  di- 
rectly from  the  reports  of  different  malleable  foundries  and 
represent  regular  commercial  heats  made  from  day  to  day. 

Cupola  Bessemer  Electric  Process 

Mention  should  be  made  of  a  new  process  of  melting  for 
white  iron,  which  is  coming  into  use  at  this  time.  This  is 
the  so-called  "cupola  Bessemer  electric  process,"  and  takes 
into  consideration  the  small  cost  of  cupola  melting.  Briefly, 
the  iron  is  melted  in  the  ordinary  cupola,  blown  in  a  Bes- 
semer converter  to  obtain  the  proper  analysis,  and  reheated 
in  an  electric  furnace  preparatory  to  casting.  This  system 
can  be  used  to  advantage  in  a  large  plant  having  a  central 
melting  room,  and  while  the  grade  of  malleable  iron  pro- 
duced is  excellent,  it  does  not  appear  that  this  method  will 
supersede  the  use  of  the  reverberatory  furnace  except  in 
the  largest  plants.  Machine  shops  handling  cupola  Bessemer 
electric  malleable  iron  find  that  it  is  more  even  in  texture 
than  the  air  furnace  product,  and  that  it  contains  fewer 
hard  spots.  The  writer  believes  this  to  be  due  to  the  fact 
that  only  the  most  reliable  foundries  are  using  this  process, 
and  indeed  he  has  been  unable  to  discover  any  difference  in 
machining  properties  in  the  two  types  of  malleable  iron, 
when  made  by  the  same  firm. 

*     *     * 

ALUMINUM  SOLDER 

Solders  and  methods  of  soldering  aluminum  recently  have 
formed  the  basis  for  an  investigation  by  the  Bureau  of 
Standards.  It  is  stated  that  all  metals  used  for  aluminum 
soldering  are  electrolytically  negative  to  aluminum.  A  sold- 
ered joint  for  this  reason  is  attacked  by  electrolysis  and 
destroyed  when  exposed  to  moisture.  Hence  it  is  recom- 
mended, unless  repairs  are  heavy,  as  in  the  case  of  large 
castings,  that  the  soldered  joint  be  protected  by  paint  or 
varnish.  Solders  should  be  applied  without  a  flux  after  pre- 
liminary cleaning  and  tinning  of  the  surfaces  to  be  joined. 
The  solder  should  consist  of  a  tin  base  with  an  addition  of 
zinc,  or  zinc  and  aluminum.  The  function  of  the  alloys  is 
principally  to  produce  a  fluid  mixture  within  the  range  of 
soldering  temperatures.  A  high  temperature  is  advised  to 
secure  adhesion  of  the  tinned  surface.  For  tin-zinc  solders, 
the  following  composition  is  suggested:  Zinc,  15  to  50  per 
cent,  and  the  remainder  tin.  For  tin-zinc-aluminum  solders, 
the  composition  suggested  is:  Zinc,  8  to  15  per  cent;  al- 
uminum, 5  to  12  per  cent;  and  the  remainder  tin.  By  using 
the  higher  values  of  the  zinc  and  aluminum  percentages, 
the  solder  will  be  too  stiff  at  the  lower  temperatures  to  flow 
readily.  A  higher  temperature  will  secure  a  better  joint. 
Good  aluminum  solder  should  not  be  brittle.  The  tensile 
strength  of  the  better  grades  of  aluminum  solder  is  about 
7000  pounds  per  square  inch.  The  strength  of  the  joint, 
however,  is  dependent  upon  the  workmanship. 
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First  of  Two  Articles  Describing  Special  Machines  and  Fixtures  Developed 

for  Making  Sprocket  Chain 


ONE  hundred  and  sixty-eight  different  styles  and  sizes  of 
sprocket  chains  are  made  at  the  plant  of  the  Diamond 
Chain  &  Mfg.  Co.,  Indianapolis,  Ind.,  so  that  it  would 
obviously  be  impractical  to  attempt  presenting  anything  in 
the  nature  of  a  comprehensive  review  of  this  firm's  manu- 
facturing practice.  But  in  this  industry,  which  has  been 
steadily  growing  since  the  early  days  when  bicycle  riding 
became  popular,  a  number  of  extremely  interesting  and  in- 
genious special  machines  and  fixtures  have  been  developed 
for  use  in  making  parts  of  sprocket  chain.  These  would 
always  be  of  interest  to  readers  of  Machinery,  but  at  present 
the  publication  of  a  description  is  especially  timely  owing 
to  the  fact  that  the  Diamond  Chain  &  Mfg.  Co.  has  recently 
moved  its  plant  into  the  new  steel  and  reinforced  concrete 
buildings  shown  in  the  heading  illustration. 

Brief  Description  of  the  New  Plant 

Before  starting  a  description  of  sprocket  chain  manufac- 
ture, it  will  be  of  interest  to  briefly  review  the  facilities 
which  are  provided  in  the  new  Diamond  plant  and  to  ex- 
plain the  way  in  which  various  departments  have  been  dis- 
tributed. There  is  a  main  building  four  stories  in  height, 
which  is  of  steel"  and  reinforced  concrete  construction  and 
measures  460  by  60  feet.  In 
addition,  there  is  a  one-story 
building  placed  beside  the 
company's  private  siding 
from  the  Pennsylvania  Rail- 
road. This  smaller  building 
is  80  feet  wide  by  300  feet 
long,  and  is  occupied  by  the 
receiving  and  shipping  de- 
partments, by  space  for  the 
storage  of  raw  material,  and 
by  the  heat-treating  depart- 
ment. There  is  also  a  co- 
operative store  in  this  build- 
ing, in  which  employes  of  the 
company  can  buy  groceries, 
meats,  'and  certain  forms  of 
clothing  at  cost  prices.  In 
the  main  part  of  the  factory, 
the  space  has  been  utilized  as 
follows:  The  first  floor  is  oc- 
cupied by  general  offices,  by 
space  for  the  storage  of  fin- 
ished chain  parts,  and  by  the 
punch-press  department.  On 
the  second  floor  there  are  the 


Fig.   1.     No. 


factory  offices,  the  maintenance  department,  and  the  milling 
and  drilling  departments.  The  third  floor  is  occupied  by 
offices  of  the  welfare  and  employment  departments,  by  a 
cafeteria  restaurant  for  the  factory  employes  and  by  the 
automatic  screw  machine  department.  On  the  fourth  floor 
all  of  the  space  is  given  over  to  the  work  of  assembling  and 
inspecting  the  finished  chains. 

Standards  Adopted  for  Sprocket  Chain 

At  the  annual  meeting  of  the  American  Society  of  Me- 
chanical Engineers  held  in  New  York  City  in  December, 
1917,  a  meeting  was  arranged  between  the  chain  standards 
committees  of  this  society  and  of  the  Society  of  Automotive 
Engineers,  to  adopt  standard  sizes  for  sprocket  chain.  Rep- 
resentatives of  chain  manufacturers  were  also  present  at  this 
joint  session,  and  the  result  was  that  standard  sizes,  desig- 
nated by  numbers,  were  adopted  with  the  view  of  reducing 
the  number  of  different  sizes  in  which  sprocket  chains  are 
made,  and  also  of  standardizing  these  sizes  so  that  any 
maker's  chain  of  a  specified  size  would  run  on  the  same 
sprocket  wheels.  For  the  sake  of  discussion,  in  this  article 
it  has  been  decided  to  select  the  No.  8  "manufacturers' 
standard"   chain   which    is   the   2-inch   pitch    chain   used    on 

motor  trucks  where  this  type 
of  drive  is  employed;  and  the 
No.  9  sprocket  chain  which 
is  the  size  commonly  used  on 
bicycles.  Attention  will  first 
be  given  to  the  operations  in- 
volved in  making  the  bicycle 
chain. 

Making-  Sprocket  Chain 
for  Bicycles 

In  starting  to  describe  the 
operations  which  are  involved 
in  making  bicycle  chain,  at- 
tention is  first  directed  to 
Fig.  1  which  shows  two  short 
strands  of  the  chain  in  dif- 
ferent positions,  and  also 
parts  of  the  chain  in  process 
of  manufacture.  From  this 
illustration,  it  will  he  ap- 
parent that  the  No.  !'  bicycle 
chain  consists  of  three  essen- 
tial parts,  namely,  the  side 
plates,  the  center  blocks,  and 
the  rivets  which  hold  the  two 
preceding  parts  together.     In 
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Fig.  2.     General  View  of  Storage  Space  provided  for  carrying  Various   Kinds  of  Steel  used  in  making  Sprocket  Chain 


the  following  some  of  the  more  interesting  operations  and 
the  machines  on  which  these  operations  are  performed  will 
he  described. 

Cutting-  off  Center  Blocks  from  Bar  Stock 

The  center  blocks  for  bicycle  chain  are  made  from  steel 
bars  which  have  been  rolled  to  a  section  resembling  a  capital 
letter  B.  Blanks  are  cut  off  from  bars  of  this  shape  on 
milling  machines  which  are  equipped  with  a  number  of  saws 
carried  on  a  single  arbor,  to  provide  for  cutting  off  a  con- 
siderable number  of  blanks  at  a  single  operation.  As  shown 
in  Fig.  3,  the  machine  is  equipped  with  a  fixture  having 
multiple  jaws  which  hold  all  of  the  blanks  after  they  have 
been  cut  off  until  the  jaws  are  released,  after  which  these 
blanks  drop  through  a  chute  into  a  receiver  which  is  placed 
in  position  to  catch  them.  This  chute  and  receiver  will  be 
seen  at  the  left-hand  side  of  the  machine.  Special  attention 
is  directed  to  the  fact  that  Diamond  sprocket  chain  is 
used  to  transmit  power  from  the  countershaft  to  the  main 
driving  shaft  on  the  machine  and  also  to  the  feed-box.  It 
is  stated  that  the  application  of  this  positive  chain  drive 
was  the  means  of  increasing  production  obtained  on  this 
operation  by  at  least  20  per  cent. 


Drilling-  Rivet  Holes  in  Center  Blocks 

Another  interesting  operation  involved  in  the  production 
of  center  blocks  for  bicycle  chain  consists  of  the  drilling  of 
rivet  holes,  which  is  done  on  special  machines  of  the  type 
shown  in  Fig.  4.  These  machines  were  built  in  their  original 
form  by  the  firm  of  Norton  &  Jones,  but  in  order  to  adapt 
them  for  this  peculiar  class  of  drilling,  the  original  single- 
spindle  drilling  machines  have  been  greatly  modified  in 
design  and  a  number  of  interesting  special  fixtures  and  at- 
tachments have  been  added.  The  blanks  to  be  drilled  are 
fed  to  the  work-holding  fixture  on  the  machine  by  means 
of  a  feed-chute  A.  There  are  two  holes  to  be  drilled  in 
each  blank,  and  as  there  is  only  a  single  drill  B  for  the 
performance  of  this  operation,  it  will  be  apparent  that  each 
piece  must  be  shifted  once  in  order  to  locate  it  in  the  proper 
position  for  drilling  the  two  holes.  The  feeding  of  each 
successive  blank  to  the  machine  and  indexing  the  work  for 
drilling  the  second  hole  are  automatically  controlled  by 
means  of  a  simple  cam  mechanism;  and  after  the  finished 
work  has  been  drilled,  it  is  automatically  ejected  and  an- 
other blank  placed  in  the  fixture  ready  for  the  following 
operation. 


Fig.    3.      Milling    Machine    especially    equipped   for    cutting    off    Center 

Blocks  for  No.  9  Diamond  Sprocket  Chain  for  Bicycles 

from  Bar  Stock 


Fig.    4.      Single-spindle    Drilling   Machine    with    Special    Attachments    to 

provide   for  feeding  Blanks   to   Fixture   and   drilling  Two   Holes 

in  Each  Blank 
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The  mechanism  by  which  these  results  are  accomplished 
may  be  briefly  described  as  follows:  At  the  back  of  the  ma- 
chine there  will  be  seen  a  cam  C  which  receives  its  motion 
from  a  sprocket-chain  drive.  Carried  on  an  arm  E  there 
is  a  roller  D  which  runs  in  contact  with  this  cam.  The 
entire  fixture  that  holds  the  work  to  be  drilled  is  pivoted 
in  such  a  way  that  connection  of  one  end  of  the  fixture  with 
arm  E  results  in  swinging  the  fixture  about  its  pivotal  sup- 
port in  order  to  bring  the  work  over  into  position  for  drill- 
ing the  second  hole,  after  the  first  drilling  operation  has 
been  completed.  Reference  to  the  form  of  cam  C  will  make 
it  apparent  that  this  cam  is  provided  with  two  circular  por- 
tions or  "dwells,"  which  allow  the  work-holding  fixture  to 
remain  in  a  stationary  position  while  either  of  the  two  drill- 
ing operations  in  the  work  is  being  performed.  After  an 
operation  has  been  performed  and  the  drill  has  been  raised 
out  of  the  hole,  the  rise  on  the  cam  between  the  smaller 
and  larger  sections  of  circular  form  results  in  pushing  for- 
ward arm  E  and  thus  swinging  over  the  work-holding  fix- 
ture in  order  to  bring  the  fixture  into  position  fpr  receiving 
a  fresh  blank.  After  the  first  hole  has  been  drilled  in  this 
blank  and  the  drill  withdrawn  from  the  work,  roller  D 
comes  into  engagement  with  the  drop  on  the  cam  from  the 


iiig  aim  E  to  Bwing  tin-  entire  work-holding  fixture 
forward  about  its  pivotal  support,  it  will  be  apparent  that 
bellcrank  //  will  also  be  drawn  forward  because  the  pivotal 
support  of  this  link  is  carried  by  a  boss  on  the  work-holding 
fixture.  When  it  is  understood  that  hook  /.  which  engages 
the  hook  on  the  back  end  of  the  bellcrank,  is  not  connected 
to  the  work-holding  fixture,  it  will  at  once  be  apparent  that 
forward  movement  of  the  bellcrank  will  result  in  pulling 
the  bent  end  of  the  bellcrank  under  hook  /.  and  the  only 
way  in  which  this  result  can  be  accomplished  is  to  push  the 
opposite  end  of  bellcrank  //  inward,  thus  sliding  triangular 
block  G  in  between  the  ends  of  fingers  /•'  and  allowing  these 
fingers  to  release  the  grip  of  the  ja%vs  on  the  work.  In  this 
way  the  jaws  release  the  drilled  block  so  that  it  may  be 
ejected  to  make  room  for  a  fresh  blank  that  la  delivered  to 
the  jaws  from  chute  A. 

It  will  be  seen  that  chain  drives  are  also  used  for  trans- 
mitting motion  to  the  cam  mechanism  and  feed  mechanism 
of  these  drilling  machines,  and  it  has  been  estimated  by 
engineers  of  the  company  that  through  the  application  of 
these  positive  drives  an  increase  of  30  per  cent  has  been 
obtained  in  the  production  of  these  machines.  Owing  to 
the  automatic  operation  of  the  machines,  one  girl  operator 


Fig.    5. 


Special   Machine   designed  for  loading  Blanks   into   Feed-chutes 
used  on  Drilling  Machine   shown  in  Fig.   4 


larger  to  the  smaller  circular  section,  and  a  compression 
spring  holds  roller  D  at  all  times  in  close  contact  with  cam 
C.  Consequently,  the  roller  runs  down  the  cam  and  allows 
arm  E  to  move  backward,  thus  swinging  the  fixture  over 
into  position  for  drilling  the  second  hole  in  the  work. 

Method  of  Actuating-  Jaws  of  Fixture 

Having  explained  the  way  in  which  the  feeding  and  in- 
dexing of  the  work  is  accomplished,  attention  is  now  directed 
to  the  means  which  are  provided  for  opening  and  closing 
the  jaws  of  the  work-holding  fixture.  Secured  to  the  jaws 
there  are  two  fingers  F  which  have  their  back  ends  in  con- 
tact with  a  triangular  shaped  block  G.  When  this  block  G 
is  pulled  back  to  the  position  shown,  it  causes  fingers  F  to 
swing  about  their  pivotal  supports  so  that  the  front  ends 
of  the  fingers,  which  are  in  contact  with  the  jaws,  cause 
these  jaws  tc  move  inward  and  securely  grip  the  work. 
After  the  second  drilling  operation  has  been  completed  and 
it  is  required  to  release  the  work,  this  result  is  accomplished 
by  pushing  triangular  block  G  forward  in  order  to  allow  a 
spring  to  draw  the  back  ends  of  fingers  F  together. 

Block  G,  which  controls  the  opening  and  closing  of  the 
work-holding  jaws,  is  controlled  by  means  of  a  bellcrank  H 
which  has  a  hook  at  its  rear  end  that  is  engaged  by  a 
second   hook  7.     As   roller  D   runs   up   the   rise   on   cam   C. 


Fig.    6. 


Special   Machine   designed   for   simultaneously   countersinking 
Opposed  Fnds  of   Hole   in  Center  Blocks 


is  able  to  look  after  a  number  of  machines  and  also  load 
the  feed-chutes  with  blanks  that  are  required  for  feeding 
each  of  the  machines  under  her  charge. 

Loading-  the  Feed-chutes 

To  facilitate  the  work  of  loading  feed-chutes  which  deliver 
blanks  to  the  automatic  drilling  machines  illustrated  in 
Fig.  4,  special  loading  machines  have  been  developed,  one 
of  which  is  shown  in  operation  in  Fig.  5,  one  of  these  load- 
ing machines  being  used  in  connection  with  each  battery 
of  drilling  machines.  Referring  to  this  illustration,  it  will 
be  seen  that  there  are  a  number  of  feed-chutes  standing  in 
a  vertical  position;  these  may  be  disregarded  because  they 
are  chutes  which  have  been  filled  with  blanks  and  are  simply 
standing  in  a  rack  ready  to  be  set  up  on  the  drilling  ma- 
chines as  they  may  be  required.  The  chute  in  which  we 
are  particularly  Interested  is  the  one  shown  at  A  which,  it 
will  be  seen,  lies  in  a  horizontal  position.  Blanks  which  are 
to  be  loaded  in  this  chute  are  contained  in  a  hopper  B  from 
which  they  descend  by  gravity,  and  in  order  to  facilitate 
the  entrance  of  blanks  into  the  chute  down  which  they 
travel  to  be  loaded  into  chute  .1,  there  is  a  cam-operated 
oscillating  device  placed  in  hopper  B.  The  bottom  of  the 
oscillator  is  seen  at  0,  and  this  is  actuated  by  means  of  a 
link  D  that  carries  a  roll  E  running  in  contact  with  a  three- 
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lobed  cam  /•'  As  the  blanks 
•  mi  througb  Hie  veil  leal 
clinic  to  re. uii  the  end  of 
chute  i.  the]  air  pushed  In 
to  tins  chute  bj  means  >>t  a 
slide  which  is  actuated  by 
cam  (,'  ami  a  link  m.rh.iiii  in 
Of  W  hich  //  is  a  pari.  Il  will 
be  apparent  from  the  illusl  ra- 
tion thai  the  respective  rol- 
lers arc  kepi  in  continuous 
contact  with  cams  /■'  and  0 
by    means    of    coiled    springs. 

Countersinking  Rivet  Holes 
in  Center  Blocks 

Alter  the  rivet  holes  have 
been  drilled  in  the  center 
blocks,  (he  work  is  subjected 
to  a  tumbling  operation,  in 
order  to  remove  any  burrs 
that  are  left  by  the  drills  as 
they  break  through  the  holes; 
and  when  this  operation  has 
been  completed,  the  next  step 
in  the  process  of  manufac- 
ture is  to  countersink  the 
holes,  for  which  purpose  a 
number  of  special  machines 
are  used,  one  of  which  is 
shown  in  operation  in  Fig.  6. 
It  will  be  seen  that  this  is  a 
four-spindle  machine  having 
two  sets  of  horizontal  opposed  spindles,  and  twist  drills  are 
used  for  performing  the  countersinking  operation.  At  the 
top  of  the  machine  there  will  be  seen  a  hopper  in  which  the 
blocks  are  placed  so  that  they  may  be  automatically  fed 
to  the  work-holding  fixture.  This  automatic  feed  is  accom- 
plished by  cams  carried  on  a  horizontal  shaft  at  the  back  of 
the  machine.  There  is  one  cam  which  actuates  an  agitator 
in  the  hopper  to  facilitate  the  delivery  of  blanks  into  the 
feed-chute  without  danger  of  blocking  the  entrance  to  this 
chute.     Another  cam  operates  the  cross-slide  which  pushes 


Fig. 


the  blanks  forward  into  the 
WOrk  holding  fixture ;  and  a 
third  cam  operates  t  he  elainp- 

lag  mechanism  on  the  fixture 
to  provide  for  securing  the 
work  during  the  tune  that 
the  countersinking  operation 
Is  being  performed. 

Inside  the  bed  of  the  ma- 
chine there  is  a  second  cam- 
shaft provided  with  cams  lor 
oscillating  the  carriage  on 
which  the  work-holding  fix- 
ture is  mounted,  first  in  one 
direction  and  then  in  the  op- 
posite direction  along  a  line 
of  travel  parallel  to  the  bed 
of  the  machine.  The  purpose 
of  this  oscillating  movement 
imparted  to  the  carriage  is 
to  provide  for  feeding  the 
work  alternately  against  one 
pair  of  drills  and  then  against 
the  pair  of  drills  carried  in 
the  opposed  spindles,  in  order 
to  countersink  the  holes  at 
opposite  ends.  The  feed-cam 
is  synchronized  with  the  cams 
which  actuate  the  push-rod 
and  clamping  mechanism  to 
provide  for  advancing  a 
center  block  into  the  fixture 
and  securing  it  for  the  performance  of  the  countersinking 
operation.  As  a  result  of  this  synchronous  operation  of  the 
cams,  the  motions  required  for  placing  the  work  in  the  fix- 
ture, tightening  the  jaws,  and  feeding  the  work  first  against 
one  pair  of  drills  and  then  against  the  other  pair,  proceed 
in  regular  order. 

Reaming  the  Rivet  Holes 

After  the  countersinking  operation  has  been  completed  on 
the  machine  shown  in  Fig.  6,  the  next  step  is  to  ream  the 


7.      Single-spindle    Drilling    Machine    equipped   with   Four-spindle 
Head   and   Attachments   for   automatically  feeding   Center 
Blocks   to   Work-holding  Fixtures 


Fig.   8. 


General  View  of  Tumbling  Department,   showing  Arrangement  for  delivering  Sawdust  to   Barrels   and  for  carrying  away  Used  Sawdust 

through   an   Exhaust   System 
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rivet  holes  in  order  that  they  may  be  smooth  and  thus 
present  a  good  bearing  surface  on  the  rivets,  so  that  the 
chain  will  be  flexible  and  offer  very  little  resistance  to  its 
uniform  travel  over  the  sprocket  wheels.  The  reaming  op- 
eration is  performed  on  machines  of  the  type  shown  in  Fig. 
7,  where  it  will  be  seen  that  there  are  four  spindles  which 
provide  for  the  simultaneous  performance  of  both  reaming 
operations  in  two  blocks.  As  in  the  case  of  the  preceding 
machines,  an  automatic  feed  mechanism  is  provided  for 
delivering  the  work  to  the  fixtures  on  this  machine  and 
performing  the  reaming  operation.  The  blocks  are  strung 
on  two  U-shaped  wires  shown  at  A,  which  have  their  legs 
spread  a  sufficient  distance  apart  so  that  they  go  through 
the  holes  at  opposite  ends  of  the  center  blocks.  Quite  an 
ingenious,  though  simple,  method  has  been  provided  for 
loading  the  blocks  onto  these  U-wires.  It  consists  of  using 
a  four-tined  fork  shown  at  B,  which  has  the  tines  placed  a 
sufficient   distance  apart  so  that  the  fork   may   be  plunged 


partment  consists  of  the  means  provided  for  delivering  saw- 
dust to  the  barrels  and  of  removing  the  used  sawdust,  th« 
chief  idea  being  to  reduce  manual  labor  and  avoid  having 
the  tumbling  department  in  an  untidy  condition,  which 
often  happens  in  plants  where  no  special  care  is  taken  to 
provide  efficient  means  of  handling  the  material.  Unfortu- 
nately, the  equipment  of  the  department  was  not  quite  com- 
pleted at  the  time  the  photograph  was  taken,  but  construc- 
tion work  had  gone  far  enough  to  enable  this  picture  to 
give  a  good  idea  of  the  results  which  can  be  obtained.  Run- 
ning along  over  the  barrels  there  will  be  seen  a  horizontal 
delivery  pipe  with  chutes  coming  down  to  each  barrel.  The 
purpose  is  to  enable  the  supply  of  sawdust  to  be  delivered 
through  these  pipes  by  air  pressure  so  that  any  barrel  can 
be  tilted  up  under  the  delivery  chute  and  have  a  charge 
of  sawdust  delivered  into  it.  This  part  of  the  work  had 
been  completed  when  the  photograph  was  taken. 

Just  above  the  floor,  behind  the  machines,  there  will   be 


Fig.   9. 


General  View  of  Heat-treating  Department,    showing  Conveyor  System  provided  for  carrying  Casehardening  Pots  from  the  Furnaces  to 

the  Quenching  Baths 


into  a  container  filled  with  drilled  center  blocks  and  thus 
enable  a  large  number  of  these  blocks  to  be  scooped  up  on 
the  fork  at  each  stroke.  In  this  way  the  tines  of  the  fork 
become  completely  loaded  with  center  blocks,  and  they  are 
then  placed  opposite  the  ends  of  the  U-wires  so  that  the 
blocks  may  be  pushed  upon  the  wires. 

As  the  blocks  descend  by  gravity  from  the  U-wires  A,  they 
are  advanced  to  the  jaws  of  the  work-holding  fixture  by 
means  of  a  cam  mechanism.  This  consists  of  a  cam  C  which 
engages  the  inclined  end  of  slide  D  which  carries  cam  rollers 
E.  It  will  be  seen  that  these  cam  rollers  run  in  inclined 
slots  in  two  horizontal  slides  F,  which  are  provided  with 
push-rods  for  carrying  a  block  from  each  of  the  U-wires  A 
into  position  between  the  jaws  of  the  work-holding  fixtures; 
these  slides  are  also  provided  with  cams  which  work  in 
conjunction  with  suitable  mechanism  to  provide  for  closing 
the  jaws  on  the  work  and  holding  it  while  the  reaming  op- 
eration is  being  performed.  The  machine  on  which  these 
reaming  operations  are  performed  is  a  drilling  machine  built 
by  the  Dwight  Slate  Marking  Machine  Co.,  which  is  pro- 
vided with  a  special  form  of  four-spindle  drill  head.  The 
two  pairs  of  spindles  in  which  the  reamers  are  carried  for 
simultaneously  reaming  the  two  holes  in  each  of  the  two 
center  blocks  will  be  seen  in  the  illustration. 

Special  Equipment  of  the  Tumbling  Barrel  Department 

A  general  view  of  the  tumbling  department  is  shown  in 
Fig.  8,  and  the  special  feature  of  the  equipment  of  this  de- 


seen  a  second  pip^  line  with  an  arm  extending  out  beside 
each  machine.  This  is  an  exhaust  system,  and  it  is  the 
intention  to  place  at  the  top  of  each  of  the  branch  lines  a 
container  into  which  the  contents  of  a  tumbling  barrel  can 
be  sifted  through  a  sieve  in  order  to  separate  the  sawdust 
from  the  product  which  has  been  in  the  barrel.  When  this 
apparatus  is  completed,  it  will  be  possible  to  sift  the  saw- 
dust into  the  receiver  so  that  it  will  be  drawn  away  through 
the  exhaust  pipe  without  requiring  any  manual  labor  in 
handling.  This  excellent  provision  for  handling  the  saw- 
dust will  not  only  be  the  means  of  saving  a  great  deal  of 
unnecessary  work,  but  it  will  also  enable  the  sawdust  to 
be  immediately  carried  off  instead  of  following  the  practice 
of  dumping  it  on  the  floor  or   into  some  form   of   portable 

receiver   which   obstructs  the  space  around    the   machine. 

• 

Pack-hardening:  the  Blocks 

The  next  step  in  the  process  of  manufacture  is  to  pack- 
harden  the  center  blocks,  and  this  is  done  by  following  the 
usual  practice  of  sealing  them  up  in  boxes  in  which  the 
blocks  are  packed  in  carbonaceous  material,  after  which 
they  are  placed  in  furnaces  and  held  at  a  temperature  of 
1550  degrees  F.  for  a  sufficient  length  of  time  to  allow  the 
carbon  to  penetrate  into  the  steel  to  the  desired  depth.  Fig. 
9  shows  a  general  view  of  the  heat-treating  department,  and 
in  this  illustration  it  will  he  apparent  that  a  conveyor  sys- 
tem runs  along  in  front  of  the  furnace  doors  to  facilitate 
the  work  of  carrying  the  casehardening  boxes  from  the  fur- 
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oaoe  in  which  the]  were  boated  t>>  the  end  of  the  room 
where  the  quenching  tanks  are  situated.  The  boxes  are 
opened  and  dumped  Into  through  which  the  carbon 

aceous  matter  is  Bitted  into  sheel  metal  boxes,  which  will 
be  Been  at  Hi*'  lefl  ol  the  quenching  tanks,  after  which  the 
contents  ol  the  boxes  are  dumped  Into  tin-  tanks  filled  with 
brine,  These  tanks  arc  cylindrical  in  shape  ami  about  11 
feet  deep,  with  wnc  mesh  baskets  extending  down  In  the 

center    ol    the    tank..       The    product     is    dumped     into    these 

baskets,  and  when  a  sufficient  quantity  has  been  quenched 
the  basket  is  raised  out  Of  the  tank  by  means  of  a  chain 
hoist  to  allow  the  quenching  solution  to  drain  away,  after 
which  the  product  may  he  removed  from  the  hasket.  The 
furnaces  that  are  used  tor  this  process  of  heat-treatment 
were  manufactured  by  the  American  Incandescent  Heat  Co., 
of  Boston,  .Mass. 

*     *     * 

EQUIPPING  A  PLAIN  BUSHED  PULLEY 
WITH  BALL  BEARINGS 

When  loose  pulley  bearings  become  badly  worn,  they  are 
8  source  of  annoyance  in  the  shop.  It  is  only  a  question  of 
time  before  brass  or  babbitt  bushings  become  worn,  result- 
ing in  noise  and  vibration.  A  worn  bushing  tends  to  keep 
the  countershaft  rotating  and  the  machinery  running  after 
the  belt  has  been  shifted  to  the  loose  pulley.  It  is  also 
difficult  to  retain  oil  in  a  plain  bushing  revolving  on  a  sta- 
tionary shaft.     When  loose  pulleys  are  equipped  with  ball 


to  a  press  hi  lor  the  outer  ball  bearing  rings  f.  The  ball 
bearings  are  then  assembled  in  the  housings  at  each  end  of 
the  pulley,  after  whicb  caps  0  are  Inserted,  The  e  caps  are 
provided  with  s  groove  filled  with  telt  In  order  to  prevent 

the  escape  of  the  lubricant  Finally,  a  %-inch  spring  wire 
ring  //.  is  snapped   in  place,  which   holds  the  bearing  cap   in 

Its  proper  posit  [on, 
when  the  pulley  is  being  mounted  on  the  shaft,  the  spacer 

hushing  ./  is  slid  over  the  shaft  against  the  tight  pulley; 
then  the  assemhled  hearings  and  pulley  as  a  unit  are  slid 
over  the  shaft  against  this  hushing;  and  finally  the  thrust 
collar  A  is  placed  in  position  as  shown  and  the  set-screw 
tightened.  Care  should  be  taken  to  see  that  this  collar  is 
not  jammed  against  the  ball  bearing.  The  pulley  shown  at 
C  is  especially  designed  for  ball  bearings.  It  will  be  ob- 
served that  a  straight  hole  is  bored  through  the  hub  and 
that  grooves  are  made  for  the  cap-retaining  wire  rings. 
When  this  pulley  is  mounted  on  a  shaft,  a  thrust  collar  is 
located  on  the  shaft  and  the  set-screw  tightened;  the  pulley 
is  then  slipped  over  the  shaft,  the  left-hand  ball  bearing  is 
slid  into  position,  the  cap  put  in  place,  and  the  retaining 
ring  inserted.     The  opposite  bearing  is  then  installed  in  a 

similar  manner. 

*     *     * 

NATIONAL  CONVENTION  OF  AMERICAN 
STEEL  TREATERS'  SOCIETY 

The  national  convention  of  the  American  Steel  Treaters' 
Society  will  be  held  in  the  Seventh  Regiment  Armory,  Went- 
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(A)   Loose  Pulley  having  a  Plain  Bushing.      (B)    Same   Pulley  equipped  with  Ball  Bearings.      (C)    PuUey   designed   especially  for  Ball   Bearings 


bearings  the  disadvantages  caused  by  worn  bearings  are  not 
experienced,  as  the  low  coefficient  of  friction  of  the  ball 
bearing  practically  eliminates  wear  as  a  factor.  As  the  balls 
run  in  hardened  steel  raceways,  the  shaft  receives  no  wear 
and  consequently  the  life  of  the  countershaft  is  correspond- 
ingly increased.  The  question  of  lubrication  is  also  sim- 
plified, as  the  lubricant  generally  may  be  retained  by  the 
ball  bearing  housing. 

It  is  often  possible  to  equip  a  plain  bushed  pulley  with 
ball  bearings  in  order  to  overcome  the  disadvantages  de- 
scribed in  the  foregoing.  Such  a  pulley  is  shown  at  A  in, 
the  illustration.  The  same  pulley  is  shown  at  B  after  it  has 
been  equipped  with  ball  bearings  by  a  method  recommended 
by  the  Fafnir  Bearing  Co.,  New  Britain,  Conn.  The  pro- 
cedure followed  in  making  this  change  is  to  remove  the  plain 
bushing,  face  back  each  end  of  the  pulley  hub  a  sufficient 
amount  to  allow  room  for  the  ball  bearings  and  caps,  turn 
down  the  outside  diameter  of  the  hub  at  D,  and  square  up  the 
shoulders  at  the  pulley  arms.  The  ball  bearing  housings  E, 
which  are  a  press  fit  on  the  hub,  are  then  fitted  over  the 
turned  hub,  and  are  pinned  in  place  in  order  to  prevent  slip- 
page.    After  the  housings  are  in  place,  they  are  bored  out 


worth  Ave.  and  34th  St.,  Chicago,  111.,  during  the  week  of 
September  22  to  27.  It  is  planned  to  have  a  very  interesting 
line  of  papers  and  addresses  on  the  heat-treatment  of  steel 
presented,  covering  the  whole  range  of  steel  products,  in- 
cluding steel  for  structural  purposes;  for  machine  parts; 
oil-treated  or  casehardened;  for  cutting  purposes,  whether 
used  as  cutting  tools  in  regular  machine  tools  for  constant 
cutting,  like  lathe  tools,  planer  tools,  milling  cutters,  drills, 
etc.,  or  for  punches,  dies,  shear-knives,  chisels,  etc.;  for 
electrical  purposes;  for  ordnance;  and  for  springs,  sheets, 
rails,  wires,  etc.  During  the  week  of  the  convention,  the 
society  will  also  hold  an  exhibit  of  heat-treating  appliances, 
and  of  heat-treated  products,  a  contract  having  been  made 
to  rent  an  exposition'  building  in  Chicago  with  26,000  feet 
of  floor  space.  During  the  same  week  in  which  the  con- 
vention of  the  American  Steel  Treaters'  Society  is  held,  the 
American  Institute  of  Mining  Engineers'  convention,  and 
the  National  Chemical  Exposition  will  also  be  held  in  Chi- 
cago. The  arrangements  for  the  convention  are  under  the 
direction  of  L.  J.  Murphy,  chairman  of  the  Exhibit  Com- 
mittee, 154  E.  Erie  St.,  Chicago,  111.,  from  whom  further 
information  may  be  obtained  by  those  interested. 
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Practical  Applications  of  the  Combined 

Stress  Theory 

By  N.   BARNES  HUNT,   Assistant  Engineer,   United  States  Reclamation  Service,   Denver,   Colo. 


THE  following  formulas  are  based  upon  the  true  stresses 
in  structural  members  and  apply  to  cases  in  which  an 
axial  tensile  or  compressive  stress  acts  in  combination 
with  a  transverse  shearing  stress.  Cases  involving  three 
stresses  at  right  angles  are  not  included.  As  to  the  propriety 
of  using  true  stresses  in  design,  reference  is  made  to  Mans- 
field Merriman's  "Mechanics  of  Materials"  and  a  discussion 
of  combined  stresses  by  A.  Lewis  Jenkins  in  the  Journal  of 
the  American  Society  of  Mechanical  Engineers  for  August, 
1917.  Merriman  gives  the  following  general  formulas  for 
true  stress: 

When  the  axial  stress  is  tension, 

fif,  .  1/2  (1  -  R)  Sts  +  (1  +  R)  Vti*S+  (V2  £.s)2      (1) 
#„==  (1  +  jR)  VSbb'+  (1/2 /St.)*  (2) 

When  the  axial  stress  is  compression, 

ffo  =  l/2  (1-R)  Sca+  (1  +  R)  ^8,,*+  (1/2  «cS)2        (3) 
£„  =  (1  +  R)  VS„'+  (l/2,S\.sr  (4) 

in  which 

St  =  true  unit  tensile  stress; 

Ss  =  true  unit  shearing  stress; 

Sc  =  true  unit  compressive  stress; 

Sts  =  simple  unit  tensile  stress; 

Sss  =  simple  unit  shearing  stress; 

Sos  =  simple  unit  compressive  stress; 

r  =  Poisson's  Ratio. 

When  the  material  is  equally  strong,  or  nearly  so,  in  ten- 
sion and  compression  these  are  the  only  formulas  needed. 
When  this  is  not  the  case,  the  following  formulas  should  be 
used  in  addition  to  the  foregoing: 

When  the  axial  stress  is  tension, 

(l-JB)St.  

Sc  = (1  +  2?)  V  Sss*  +  {1/2  St*)2       (5) 


When  the  axial  stress  is  compression, 

(l-R)Scs  

St  = (1  +  R)  V  Sss2  +  (1/2  ScSy 


(6) 


The  stress  should  be  within  allowable  limits  in  every  case. 
Values  of  R  for  some  structural  materials  are  given  in  the 
following  table: 

Material  R  Material  R 

Steel  0.333  Brass  0.333 

Wrought  iron  0.333  Copper  0.333 

Cast  iron  0.250  Lead  0.430 

Flexure  and  Torsion 
Shafting  exemplifies  the  combination  of  flexure  and  tor- 
sion. Using  the  tensile  stress  and  neglecting  the  compres- 
sive stress  due  to  flexure,  Formulas  (1)  and  (2)  cover  the 
case  of  solid  round  shafting  when  the  material  is  equally 
strong  in  tension  and  compression.  The  values  of  Sts  and 
£ss  are  found  from  the  flexure  and  torsion  formulas  respect- 
ively, or 

Mt>c                                            MtC 
Sts  =  (7)  S..  =  (8) 

It  h 

in  which 

Jlfb  =  bending  moment  in  inch-pounds; 

Mt  =  torsional  moment  in  inch-pounds; 

c      =  distance  from  neutral  axis  to  extreme  fiber  in 
inches; 

lr     =  rectangular  moment  of  inertia; 

Ip    =  polar  moment  of  inertia. 

Assuming  R  =  1/3  for  steel  and  substituting  in  (1)  and 
(2)  for  Sts  and  Sss  the  values  on  the  right  of  the  sign  of 
equality  in  (7)  and  (8), 


I) 


D'  = 


+  2   VJ/t1  +  M  -. 


VMS   +   .»/,,- 


(9) 


(10) 


3nS. 

in  which  D  =  diameter  of  shaft  in  inches.     The  greater  of 
the  two  values  of  D  should  govern  the  size  of  the  shaft. 

Example — Required  the  diameter  of  a  shaft  to  resist  a 
bending  moment  of  3000  inch-pounds  and  a  torsional  mo- 
ment of  20,000  inch-pounds,  allowing  10,000  pounds  per 
square  inch  in  tension  and  8000  pounds  in  shear.  Using 
Formula  (9): 

32 

D»  = (3000   +  2   V  20,000'  +  SDH 

3tt  X  10,000 

D  =  2.45  inches 
From  Formula    (10): 
64 

23'  =  V  20,000s  +  ::■ 

3tt  x  8000 

D  =  2.58  inches 
In  this  case,  the  diameter  depends  upon  the  shearing 
stress  due  to  torsion,  but  the  bending  moment  may  be  so 
great  that  the  tension  will  govern.  The  compressive  stress 
might  be  used  instead  of  the  tensile  stress  in  combination 
with  shear,  since  the  tension  and  compression  are  equal. 
If  this  is  done  (3)  and  (4)  will  be  the  fundamental  formu- 
las instead  of  (1)  and  (2).  The  reason  for  neglecting  the 
shear  analogous  to  that  in  a  beam  is  stated  in  the  following 
under  the  sub-head  "Flexure  and  Shear." 

Axial  Compression  and  Torsion 

Axial  compressive  and  torsional  stresses  exist  in  gate 
stems  when  a  gate  is  lowered  under  water  pressure;  in  such 
cases  compression  usually  imposes  more  severe  conditions 
than  does  tension  in  raising  the  gate.  The  resistance  to 
lowering  is  that  of  friction  on  the  gate  seat  due  to  the 
pressure  of  water  against  the  gate.  Rankine's  column  for- 
mula permits  the  determination  of  the  existing  unit  stress. 
and  for  this  reason  Merriman  uses  it  when  compression  is 
combined  with  torsion.  The  following  formulas  apply  to 
solid  round  stems.  When  the  material  is  equally  strong  in 
tension  and  compression,  Formulas  (3)  and  (4)  fulfill  the 
requirements.  The  values  of  Sc«  and  S„  are  given  by  the 
compression  and  torsion  formulas.     The  former  is: 


P 

ocs    =   

A 


1  +  c 


Using  these  values  with  R  =  1/3  for  steel  as  before,  the 
formulas  become: 

P  T  I  L 

1  +  o 

A 


S,  = 


\    \   nD 


(ID 


(12) 
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in  which 

/•       total  compressive  load  In  pounds; 
i  i  lonal  area  In  Bquare  Inches; 

r       constant  depending  upon  end  conditions; 

L  -    unsupported  length  In  Inches; 

rt       radius  of  gyral Ion  la  Inches. 

/>  is  round  by  trial,  and  the  greater  value,  using  both  tor- 
nniias,  will  he  the  proper  diameter. 

Merriman's  values  tor  0  are  given  In  the  tollowing  table: 


Material 

0 

Both  Minis 

Fixed 

fixed  Md 

Hound 

Both  Blndi 

ltound 

Kix.-.i  and 
Free 

Steel 

Wrought  iron 
Cast  iron 

1 

1.95 
25,000 

1.95 
36,000 

1.95 

5000 

4 

25,000 

4 
36,000 

4 
5000 

16 
25,000 

16 
36,000 

16 

5000 
Machinery 

25,000- 

1 

36,000 

1 
5000 

Example — Required  the  diameter  of  a  gate  stem  with  an 
unsupported  length  of  10  feet  which  must  resist  a  com- 
pressive load  of  27,250  pounds  and  a  torsional  moment  of 
10,000  inch-pounds,  allowing  12,000  pounds  per  square  inch 
in  compression  and  10,000  pounds  per  square  inch  in  shear. 
Assume  that  one  end  of  the  column  is  fixed  and  the  other 
round  or  hinged,  a  condition  for  which  Merriman  gives  C  = 

1.95 

when  the  material  is  steel.    Using  3  inches  as  a  trial 

25,000 

diameter,  from  which  A  =  7.07  square  inches  in  Formula 

(11): 


27,250 


7.07 


Sc  = 


1  + 


1.95 


25,000 


120  y 
0.75/ 


+ 


4( 


16  X  10,000 


27tt 

Sc  =  11,960  pounds 
From  Formula   (12): 


Ss  —  —  X 
3 


16  X  10,000 


27,250 
7.07 


+ 


1  + 


1.95 
25,000 


27tt 

Ss  =  8110  pounds 
The  true  compressive  stress  is  close  to  the  allowable  limit 
and  the  diameter,  therefore,  should  not  be  decreased  although 
the  true  shearing  stress  is  considerably  below  the  allowable 
limit. 

Axial  Tension  and  Cross-shear 

This  class  includes  members  in  which  the  tensile  stress  is 
uniformly  distributed  over  the  cross-section.  It  does  not 
include  tension  due  to  flexure.  Regarding  shear,  there  are 
two  cases,  namely,  shear  which  is  uniformly  distributed 
over  the  cross-section  and  shear  which  is  greatest  at  the 
neutral  axis.  Unwin  states  that  cross-shear  is  uniformly 
distributed  over  the  cross-section,  provided  no  bending  oc- 
curs in  the  member  under  stress.  This  condition  is  illus- 
trated in  rivets.  Bending  is  assumed  to  occur  in  bolts,  cot- 
ters, etc.,  because  of  their  loose  fit.  When  Pj  is  the  load- 
producing  tension: 

Pi 

St.  =  (13) 

A 


Unwin  gives  ths  tollowing  values  ol  maximum  unit  cross- 

.shear    when    1'7   is   the   load  producing   shear  ; 

When  no  bending  occurs, 

p, 

S-m-—  (14) 

A 

when   bending   occurs,   the   formulas  tor  different   cross* 

eel  ions  are: 

Rectangular  doss  section  and  /',  Perpendicular  to  One  side: 

Square  Cross-section  and  /'a  Acting  in  Direction  of  Diagonal: 

9    /    P, 
0..  =  —  (—  (16) 

H    \     A 

Circular  or  Elliptical  Cross-section: 

4   /    P, 
S„.  =  — ( ) 

3   \    A 

The  true  stresses  are  given  by  Formulas  (1)  and  (2)  when 
the  material  is  equally  strong  in  tension  and  compression. 
In  the  case  of  bolts,  assuming  R  =  1/3  and  substituting  the 
values  of  Ste  and  8„  given  in  Formulas  (13)  and  (17),  call- 
ing A  =  l/4irD2,  they  reduce  to: 

4/\ 


D-  = 


D' 


4  Pt  +  16 


+ 


3irfift 


16 


3ttSs 


■J(?) 


Pi 

2 


(18) 


(19) 


As  before,  the  greater  value  of  D  should  be  used. 

Example — Required  the  diameter  of  a  bolt  to  resist  a  ten- 
sile stress  of  8000  pounds  and  a  cross-shear  of  10,000  pounds, 
allowing  12,000  pounds  per  square  inch  in  tension  and  10,000 
pounds  per  square  inch  in  shear.    Using  Formula  (18): 


4  X  8000  -)-  16 


4  X  10,000 


8000V 


D? 


36,000tt 


D  =  1.50  inch 
From  Formula  (19): 
16 
D2  =  


4  X  10,000 


/8000\2 


30,000tt 
D  =  1.54  inch 
The  formulas  for  rivets  may  be  derived  by  substituting 
the  values  of  Sts  and  Sss  given  by  Formulas  (13)  and  (14). 

Flexure  and  Shear 

The  shear  considered  under  this  caption  is  that  found  in 
a  beam,  and  is  therefore  zero  at  the  extreme  fiber  and  a 
maximum  at  the  neutral  axis;  consequently,  it  is  not  com- 
parable with  shear  due  to  torsion.  The  tension  and  com- 
pression due  tc  flexure  are,  on  the  other  hand,  a  maximum 
at  the  extreme  fiber  where  it  is  known  that  the  stresses  in 
a  beam  are  greatest.  For  this  reason  these  stresses,  accord- 
ing to  Merriman,  should  not  be  considered  in  combination 
and,  practically,  the  tension  or  compression  calculated  from 
the  flexure  formula  may  be  taken  as  the  true  stress.  The 
slight  error  involved  in  neglecting  the  vertical  compression 
produced  by  a  load  is  ordinarily  ignored.  Likewise  the  shear 
calculated  from  Formulas  (15),  (16),  and  (17)  may  be  con- 
sidered a  true  stress. 

Allowable  Unit  Stress 

Unit  stresses  allowed  in  design  when  no  combination  of 
stresses  takes  place  would  logically  be  adopted  for  use  under 
the  conditions  herein  described.  When  a  member  is  sub- 
ject to  variable  stress,  lower  working  stresses  are  often 
used.  This  is  true  of  shafting.  The  working  stresses  used 
in  illustrating  the  applications  of  the  formulas  are  believed 
to  represent  the  recent  tendency  toward  larger  factors  of 
safety. 
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Making  Gobaltcrom  Steel  Tools 


COBALTCROM  steel  is  an  alloy  steel  invented  and  pat- 
ented by  P.  R.  Kuehnrich,  chairman  of  Darwin  & 
Milner,  Ltd.,  the  well-known  steel  manufacturers  of 
Sheffield,  PJngland.  The  combination  of  cobalt  and  chromium 
is  the  chief  feature  of  this  remarkable  material,  which  is 
used  by  the  Alloy  Cast  Tool  Co.,  Front  and  West  9th  Sts., 
Cleveland,  Ohio,  in  the  making  of  dies,  milling  cutters,  and 
other  tools  possessing  unusual  wearing  qualities.  An  inter- 
esting feature  of  this  steel  is  that  the  dies,  milling  cutters, 
etc.,  made  from  it  can  be  cast  to  shape,  the  teeth  in  the  cut- 
ters, for  example,  being  cast  directly  in  the  blank  and  re- 
quiring no  other  machining  than  grinding  and  the  boring 
or  sometimes  only  the  reaming  of  the  hole. 


Fig.    1.      Sectional   Punch   and   Die  made  from   Cobaltcrom   Steel 
Method  of  Making-  Tools  from  Cobaltcrom  Steel 

The  raw  material  for  the  dies  and  other  tools  mafe  from 
cobaltcrom  steel  is  obtained  by  the  Alloy  Cast  Tool  Co.,  in 
pig  form,  from  Darwin  &  Milner,  Ltd.  These  small  pigs 
are  then  remelted  in  crucibles,  no  additions  being  made  ex- 
cept that  a  flux  is  used  to  protect  the  surface  while  melting 
and  pouring.  The  remelting  temperature  is  from  2800  to 
3000  degrees  F.,  and  as  the  steel  is  extraordinarily  fluid 
when  poured  at  this  high  temperature,  it  will  fill  the  molds 
accurately. 

The  molds  are  made  in  much  the  same  way  as  molds  for 
ordinary  iron  castings,  except  that  special  facings  must  be 
employed,  these  being  made  from  high-fusing  sands  and 
binders.  After  the  molds  have  thus  been  made  and  faced, 
they  are  baked  in  an  oven  until  they  are  quite  hard.  The 
steel  is  then  poured  from  the  crucibles  into  the  molds,  from 
which  the  blanks  for  the  dies  and  tools  are  removed  after 
having  cooled  off. 

Before  the  blanks  can  be  machined,  they  must  be  an- 
nealed; this  operation  is  performed  by  pack-annealing  at 
the  temperature  of  1800  degrees  F.,  for  a  period  of  from 
three  to  six  hours,  according  to  the  size  of  the  castings  being 
annealed.  The  furnace  is  raised  to  the  temperature  men- 
tioned, and  the  castings  are  soaked  at  this  heat  for  the  time 
specified,  after  which  the  packed  blanks  are  permitted  to 
cool  off  slowly  with  the  furnace.  After  this  annealing,  the 
blanks  can  be  machined  as  required;  but  it  is  evident  that, 
as  the  teeth  and  forms  of  the  tools  are  cast  directly  in  the 
blank,  there  is  very  little  machining  to  be  done.  It  is  a  little 
more  difficult  to  machine  annealed  cobaltcrom  steel  than  it 
is  to  machine  ordinary  carbon  tool  steel,  but  it  machines 
more  easily  than  high-speed  steel. 


After  having  been  machined,  the  tools  are  hardened  in 
much  the  same  way  as  carbon  tool  steel  would  be  hardened. 
The  advantage  of  the  cobaltcrom  steel,  however,  in  harden- 
ing, is  that,  practically  speaking,  it  does  not  change  at  all 
when  correctly  hardened. 

While  cobaltcrom  steel  has  the  wearing  qualities  of  high- 
speed steel,  the  heat-treatment  is  much  more  simple  than 
that  necessary  for  the  latter,  because  cobaltcrom  steel  does 
not  require  the  extreme  hardening  temperatures  which  de- 
stroy the  fine  edges  on  high-speed  steel  tools,  and  there  is 
no  risk  of  cracking  in  hardening.  Furthermore,  there  is  no 
need  of  drawing  the  temperature  of  cobaltcrom  steel  tools, 
except  in  a  few  instances.  Another  advantage,  with  cobalt- 
crom steel  tools  is  that  they  are  practically  non-rusting  and 
acid-proof. 

Hardening-  Cobaltcrom  Steel 

The  following  directions  are  given  for  the  hardening  of 
blanking  and  trimming  dies,  milling  cutters,  and  similar 
tools  made  from  cobaltcrom  steel:  Heat  slowly  in  a  harden- 
ing furnace  to  about  1830  degrees  F.,  and  hold  the  tempera- 
ture at  this  point  until  the  tools  are  thoroughly  soaked. 
Then  allow  the  heat  to  drop  about  50  degrees,  withdraw 
the  tools  from  the  furnace,  and  allow  them  to  cool  in  the 
atmosphere.  As  soon  as  the  red  color  disappears  from  the 
cooling  tool,  place  it  in  quenching  oil  until  cold.  The  slight 
drop  of  50  degrees  in  temperature  while  the  tool  is  still  in 
the  hardening  furnace  is  highly  important  in  order  to  obtain 
proper  results.  The  steel  will  be  injured  if  the  tool  is  heated 
above  1860  degrees  F.  In  cooling  milling  cutters  or  other 
rotary  tools,  it  is  suggested  that  they  be  suspended  on  a 
wire  to  insure  a  uniform  rate  of  cooling. 

Tools  that  are  subjected  to  shocks  or  vibration,  such  as 
pneumatic  rivet  sets,  shear  blades,  etc.,  should  be  heated 
slowly  to  1650  degrees  F.,  after  which  the  temperature  should 
be  permitted  to  drop  to  about  1610  degrees  F.,  at  which  point 
the  tool  should  be  removed  from  the  furnace  and  permitted 
to  cool  in  the  atmosphere.  There  is  no  appreciable  scaling 
present  in  the  hardening  of  cobaltcrom  steel  tools. 

Should  it  be  required  to  rework  tools  that  have  been  hard- 
ened, they  may  be  annealed  by  heating  them  to  1830  degrees 


Fig.   2.   Cutter  Casting  and  Finished  Cutter 

F.  in  a  closed  muffle,  and  permitting  them  to  cool  slowly; 
the  slower  the  cooling,  the  softer  will  be  the  annealed  cutter. 
Sand  or  ashes,  with  a  slight  amount  of  charcoal  added,  baa 
proved  to  be  a  satisfactory  packing  material  during  an- 
nealing. 

Purposes  for  which  Cobaltcrom  Steel  Tools  are  Used 

Cobaltcrom  steel  has  been  found  especially  satisfactory  for 
blanking  and  drawing  dies.  In  one  case,  a  cobaltcrom  steel 
blanking  die,  5  inches  in  diameter,  used  in  the  manufacture 
of  tin  cans,  was  employed  on  unpickled  scaly,  black  sheets, 
No.  22  gage,  and  lasted  for  150,000  blanks  between  grindings. 
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while   carbon    steel    dies    OS    .111    average    would    hist    l'or    only 

5000  blanks  between  grind  Inge,  in  another  case,  the  die 
shown  in  Fig.  1  waa  used  by  a  stove  manufacturer  tor  blank- 
ing Btove  U'^s,  and  280,000  blanks  were  produced  with  one 
grinding,  while,  with  high-speed  stool  dies,  only  80,000  blanks 
were  produced  between  grinding*,  wiiile  these  examples 
maj  be  extremely  favorable,  it  is  claimed,  as  a  conservative 
estimate,  that  cobalteroin  stool  dies  have  been  found  to  last 
from  two  to  three  times  as  long  between  grlndlngB  us  high- 
speed steel  dies,  and  l'roin  six  to  eight  times  as  long  as 
Carbon  steel  dies. 

Milling  Cutters  Made  from  Cobaltcrom  Steel 

Sido  milling  cutters,  face  mills,  and  end  mills  have  been 
made  from  cobaltcrom  stool  and  proved  satisfactory.  The 
host  results  obtained  are  for  milling  cutters  with  coarse 
spacing  of  the  teeth.  The  advantage  of  these  cutters  is  the 
greater  wearing  qualities,  it  being  claimed  that  cutters  made 
from  this  material  will  last  from  two  to  three  times  as  long 
between  grindings  as  high-speed  steel  cutters.  Fig.  2  shows, 
to  the  left,  a  milling  cutter  as  the  blank  comes  from  the 
molds,  and,  to  the  right,  the  state  when  the  cutter  has  been 
ground,  the  hole  bored,  and  the  cutter  is  ready  for  use. 

Cost  of  Tools  Made  from  Cobaltcrom  Steel 

An  important  consideration  in  connection  with  the  use  of 
cast  cobaltcrom  steel  tools  is  the  cost  as  compared  with 
high-speed  steel  or  carbon  steel  tools  made  from  solid  bars 
or  blanks.  Cobaltcrom  is  more  expensive,  pound  for  pound, 
than  high-speed  steel,  but  on  account  of  the  fact  that  the 
blanks  can  be  cast  to  practically  the  correct  size,  there  is 
very  little  waste  of  material  in  machining,  and  hence  the 
actual  amount  of  raw  material  used  for  many  tools  costs  less 
than  the  material  necessary  if  the  tool  were  worked  up  en- 
tirely from  a  piece  of  high-speed  steel.  Furthermore,  the 
largest  part  of  the  machining  work  is  eliminated,  as  the 
tool  is  cast  so  nearly  to  size,  that  it  will  require,  in  some 
cases,  only  grinding,  and  in  other  cases,  only  a  small  amount 
of  machining.  Hence,  an  allowance  of  from  1/16  to  1/8  inch 
for  finish  is  enough  on  tools  that  are  cast  from  cobaltcrom 
steel.  Generally  speaking,  the  makers  of  cobaltcrom  steel 
blanks  state  that  the  cost  of  cutters  from  5  to  7  inches  in 
diameter,  when  made  from  cobaltcrom  steel,  will  probably 
be  one-half  the  cost  of  the  same  cutters  made  from  high- 
speed steel.  On  special  tools  requiring  a  great  deal  of  ma- 
chining work,  and  considerable  waste  of  material,  the  price 
of  the  cobaltcrom  steel  tool  is  stated  to  be  only  one-third 
of  the  cost  of  the  same  tool  made  from  high-speed  steel,  this, 
in  spite  of  the  fact  that  the  price  of  the  cobaltcrom  steel  is 
from  25  to  50  per  cent  higher  per  pound  than  the  price  of 
good  high-speed  steel. 

In  addition  to  the  reduction  in  cost,  there  is  the  advantage 
of  wear  and  the  retention  of  good  edges  during  the  harden- 
ing. The  risk  of  breakage  in  hardening  is  practically 
avoided.  In  fact,  the  Alloy  Cast  Steel  Co.  states  that  in  its 
experience  no  die  made  from  cobaltcrom  steel  has  even 
broken  in  hardening. 

*     *     * 

REPORT  OF  CONVENTION  COMMITTEE 
OF  FOREIGN  TRADE  CONGRESS 

The  General  Convention  Committee  of  the  Sixth  National 
Foreign  Trade  Convention  held  in  Chicago  in  the  latter  part 
of  April,  has  presented  a  report  embodying  the  main  con- 
clusions reached  at  the  convention.  The  report,  which  may 
be  obtained  from  the  National  Foreign  Trade  Council,  1 
Hanover  Square,  New  York  City,  points  out  *the  effect  of 
the  war  on  the  course  of  foreign  trade  and  emphasizes  that 
the  United  States  must  find  compensating  outlets  to  take 
the  place  of  some  of  the  trade  channels  that  were  obstructed 
through  the  war.  Special  emphasis  is  laid  upon  the  mer- 
chant marine  needs,  and  government  operation  of  shipping 
is  opposed.  American  cables  and  wireless  service  are  de- 
manded and  the  establishment  of  a  department  of  commer- 


ClaJ  aeronautics  is  urged.  The  establishment  ol  tree  zones 
al     the    principal    American     ports    where    products    l'l'om    all 

countries  can  be  assembled,  classified,  manufactured  ami  re- 

Shipped,  with  the  object  of  thereby  escaping  the  restrictive 
effects  'if  the  protective  tariff,  is  advocated  and  a  bargaining 

tarlfl  is.  demanded  tor  the  protection  of  American  commer- 
cial interests  in  foreign  count  ries.  The  extension  of  the 
parcels  post  is  also  advocatod,  it.  being  pointed  out  that  the 
United  Slates  at  present  onjoys  parcels  post  communication 
with  but  approximately  one-half  as  many  countries  as  does 
Great  Britain.  Great  stress  is  also  laid  upon  the  fact  that, 
foreign  trade  is  entitled  to  government  support,  that  the 
consular  service  should  be  extended  and  better  facilities  pro- 
vided for  obtaining  reports  of  value  to  those  engaged  in 
foreign  trade.  The  commercial  attache-  and  trade  commis- 
sioner service  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce should  be  materially  expanded  and  placed  upon  a  per- 
manent basis  with  an  adequate  scale  of  compensation. 


MACHINE  TOOLS  FOR  CHINA 

The  Department  of  Commerce  has  announced  that  the 
present  time  seems  especially  favorable  for  the  introduction 
of  American  machine  tools  in  China  because  of  the  industrial 
development  now  taking  place  in  that  country.  Other  coun- 
tries, it  is  stated,  are  fully  aware  of  this  opportunity,  and 
British  manufacturers  have  been  arranging  to  supply  ma- 
chine tools  free  of  charge  to  the  engineering  college  estab- 
lished at  Hongkong  as  well  as  to  a  number  of  other  Chinese 
industrial  schools.  In  order  to  introduce  American  machine 
tools  in  China,  it  is  believed  to  be  an  excellent  plan  to  fur- 
nish machinery  to  industrial  and  manual  training  schools 
in  that  country,  many  of  which  are  now  in  existence,  while 
many  others  are  being  planned.  The  ordinary  Chinese 
manual  training  school  requires  12-,  14-,  and  16-inch  engine 
lathes  of  the  gap  type.  The  best  size  for  planers  is  24  by 
24  by  48  inches;  14-  and  16-inch  shapers  are  also  required,  as 
well  as  small  milling  machines,  grinding  machines,  wood 
turning  lathes,  circular  saws  and  band  saws,  etc.  American 
manufacturers  interested  in  this  matter  may  obtain  further 
information  by  addressing  the  Chief  of  the  Far  Eastern 
Division,  Bureau  of  Foreign  and  Domestic  Commerce,  De- 
partment of  Commerce,  Washington,  D.  C.  The  Department 
believes  that  it  would  be  of  great  advantage  to  American 
manufacturers  if  they  could  see  their  way  clear  either  to 
present  machine  tools  to  these  schools  or  to  sell  them  at 
reduced  prices.  Julean  Arnold,  commercial  attache,  Peking, 
China,  will  also  supply  particulars  and  cooperate  in  every 
way  with  those  interested   in  this  proposition. 


NATIONAL  SCREW  THREAD  COMMISSION  GOES 
TO  EUROPE  FOR  CONFERENCE 

The  National  Screw  Thread  Commission  created  by  Act 
of  Congress  to  consider  the  standardization  of  screw  threads 
and  matters  in  connection  with  the  use  of  threaded  parts, 
sailed  for  Europe  on  the  Leviathan,  Sunday,  July  13.  The 
commission  will  confer  with  British  and  French  engineers 
with  regard  to  the  possible  establishment  of  an  international 
screw  thread  standard,  and  will  confer  in  England  with  the 
British  Engineering  Standards  Association.  The  delegation 
consisted  of  Dr.  S.  W.  Stratton,  chairman;  Lieutenant  Colo- 
nel E.  C.  Peck,  vice-chairman,  representative  of  the  U.  S. 
Army;  Captain  John  O.  Johnson,  representative  of  the  U. 
S.  Army;  Commander  L.  B.  McBride,  representative  of  the- 
U.  S.  Navy,  at  present  attached  to  the  American  Embassy, 
London;  F.  O.  Wells,  representative  of  the  A.  S.  M.  E.; 
Luther  D.  Burlingame,  representative  of  the  A.  S.  M.  E., 
alternate  for  James  Hartness;  H.  L.  Horning,  representative 
of  the  S.  A.  E.,  alternate  for  E.  H.  Ehrman;  Earle  Bucking- 
ham, representative  of  the  S.  A.  E.,  alternate  for  H.  T. 
Herr;  and  H.  W.  Bearce,  and  Lieutenant  Robert  Lacy,  tech- 
nical secretaries. 
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LETTERS  ON  PRACTICAL  SUBJECTS 


WE  PAY  ONLY   FOR  ARTICLES  PUBLISHK;  IIVEI  V    IN   MACHINERY 


BORING  A  LARGE  FLYWHEEL  ON  A 
SMALL  ENGINE  LATHE 

The  boring  of  a  39-inch  flywheel  for  which  no  lathe  of 
sufficient  size  was  available  was  satisfactorily  performed  by 
using  the  equipment  shown  in  the  accompanying  illustra- 
tion. The  manner  of  doing  the  job  should  be  of  interest  in 
view  of  the  fact  that  similar  obstacles  are  commonly  en- 
countered in  the  shop.  The  18-inch  engine  lathe  that  was 
used  had  a  l^-inch  bore  in  the  spindle,  and  a  boring-bar 
was  made  from  1 14-inch  shafting  to  fit  this  hole.  The  bar 
was  made  long  enough  to  extend  beyond  the  end  of  the  lathe 
and  was  slotted  in  the  end  so  as  to  allow  the  boring  tool  to 
be  inserted  in  it.  The  two  steadyrests  A  were  first  lined  up 
with  the  center  of  the  spindle  and  the  lathe  tailstock  was 
removed.  The  flywheel  was  then  blocked  up  at  the  end  of 
the  lathe  as  shown,  and  braced  in  this  position.  A  tram 
attached  to  the  end  of  the  boring-bar  was  used  to  line  up 
the  wheel,  the  tram  being  run  around  the  rim.  The  boring- 
bar,  extending  well  into  the  lathe  spindle,  was  driven  by 
means  of  a  lathe  dog  B  which  was  fastened  to  the  bar  and 
which  rested  against  a  piece  of  pipe  C,  bolted  near  the  outer 
edge  of  the  faceplate.  The  bar  was  fed  into  the  work  by 
using  a  collar  D  fastened  to  the  bar,  which  was  engaged  by 


Engine  Lathe  set  up  for  boring  the  Flywheel 

a  tool  shank  secured  in  the  regular  toolpost.     In  this  way 
the  carriage  feed  was  used  to  advance  the  boring  tool  by 
pushing  against  the  collar,  and  the  job  was  readily  done. 
Woodstock,  111.  R.  H.  Sharp 


SPECIAL   COMPOUND   INDEXING   DEVICE 

The  diagram  shows  an  indexing  device  that  was  used 
while  cutting  15  teeth  in  a  gear  segment,  the  diametral 
pitch  of  which  was  equivalent  to  that  of  a  gear  having  178 
teeth.  The  index-plate  which  would  give  the  nearest  spac- 
ing to  that  required,  and  which  was  available  in  the  shop, 
was  one  for  176  divisions,  using  a  66-hole  circle.  The  device 
illustrated  was  used  in  connection  with  this  plate  to  turn 
the  work  backward  a  sufficient  amount  to  index  correctly 
for  178  teeth.  A  special  plate  A  was  made  from  a  flat  bar 
of  cold-rolled  steel,  %  inch  thick.  Sawteeth  having  an  angle 
of  45  degrees  were  milled  in  this  plate,  which  was  then  bent 
to  fit  the  circumference  of  the  66-hole  index-plate  and  secured 
to  it  by  two  screws.  The  distance  between  each  sawtooth 
was  made  equal  to  the  difference  between  the  176-tooth  spac- 
ing and  the  required  178-tooth  spacing  at  the  outside  diam- 
eter of  plate  A. 

The  radius  of  plate  A  was  4's  inches.  In  indexing  15 
holes  on  a  66-hole  circle,  as  required  for  one  tooth  in  a  176- 
tooth  gear,  the  distance  that  any  point  on  the  circumference 


66  holes,  evenl* 
soled  around 

AHOIE 
CiaCuMfEHENCE 


Indexing   Device   for   turning  Work  back   to   correct   Error  of   Regular 
Index-plate   Spacing 

4.125  X  2  X  3.1416  X  15 

of  this  plate  travels  equals =  5.891 

66 
inches;  and  the  amount  of  travel  in  indexing  20  holes  in  an 
89-hole  circle,  as  required  for  spacing  one  tooth  in  a  178- 
4.125  X  2  X  3.1416  X  20 

tooth  gear,  equals =  5.824  inches. 

89 
The  difference  between  these  two  values,  or  0.067  inch,  rep- 
resents the  distance  between   each  of  the  milled   teeth   on 
plate  A.     The  pawl   C  engaged  these  teeth,  being  held   in 
position  on  strap  B  by  means  of  a  thumb-screw. 

When  this  device  was  used,  the  sector  on  the  index-head 
was  set  for  15  holes  on  the  66-hole  circle  and  pawl  C  was  set 
to  engage  the  lowest  tooth  on  plate  A,  as  shown  in  the  il- 
lustration. After  one  tooth  on  the  gear  segment  was  milled, 
the  index-plate  was  turned  to  the  right  distance  of  one  tooth 
on  A,  and  then,  with  pawl  C  engaging  the  second  tooth,  the 
crank  was  turned  15  holes  to  the  left  and  the  next  segment 
tooth  milled,  this  procedure  being  continued  until  all  the 
teeth  were  milled.  The  plate  A  was  always  indexed  before 
the  regular  indexing,  to  overcome  backlash  of  the  gearing. 

Philadelphia,  Pa.  Paul  H.  Bter 


DEEP  BORING  OPERATION  ON  A  LATHE 

The  lathe  job  shown  in  the  accompanying  illustration 
presented  some  difficulties  at  first,  but  these  were  finally 
overcome  as  described  in  the  following.  The  work  contains 
a  hole  which   is   3  1/2    inches   in   diameter   by   5  1/2    inches 


f 


BORING-BAR 
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Casting   involving   Interesting   Lathe    Work   and    the    Boring-bar   used    in 
Connection  with  it 
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deep,  Concentric  with  the  bore  li  s  turned  pilot  i  i  !  Inch 
in  diameter,  extending  I  I  Inch  past  the  tace*of  the  work. 
\  .1  piston  operates  In  the  bore  and  on  the  pilot,  11  Is 
obvious  that  the  machining  operations  are  required  to  be 
performed  accurately.  The  work  was  previously  done  on  an 
engine  lathe  by  boring  In  about  an  Inch  al  a  time  and  then 

turning  tor  B  Bimilar  distance  until  the  end  of  the  bore  was 

Qnallj  reached.  The  interior  of  the  base  was  raced  as  a 
final  operation,  but  (his  facing  operation  was  often  omitted 
because  the  tools  caused  much  trouble  on  acCOUnl  of  not 
being  rigid  enough.  The  length  Of  the  bore  and  the  small 
amount  of  clearance  afforded  frequently  resulted  in  the 
breaking  off  of  the  pilot  close  to  the  base. 

The  work  is  now  machined  in  a  turret  lathe  in  the  follow- 
ing manner:  The  part  is  first  chucked  and  the  work  on  the 
side  opposite  the  face  completed,  after  which  the  casting  is 
reversed  and  located  in  a  pot  chuck  preparatory  to  the  fac- 
ing, boring,  and  turning  operations.  The  boring-bar  is  drilled 
out  in  the  center  as  shown,  to  accommodate  the  turned  pilot 
as  the  operation  proceeds.  A  1/2-inch  square  tool  A  per- 
forms the  boring  operation,  while  a  similar  tool  B  of  the 
opposite  hand,  is  used  for  turning  the  pilot.  These  tools 
are  located  diamet- 
rically opposite 
each  other  and  are 
held  in  the  slots 
in  the  boring-bar 
by  means  of  head- 
less set-screws.  The 
faces  of  the  tools 
are  located  on  the 
vertical  center  line 
of  the  bar  in  order 
that  any  error  that 
might  occur  in  in- 
dexing the  turret 
would  affect  the 
size  of  the  bore 
and  the  pilot  only 
slightly,  and  also 
as  a  means  of  pre- 
venting the  tools 
from  digging  into 
the  work  when  fac- 
ing   the    interior 


Intermittent    Gears   with   Locking    Circles 


planes.  The  form  of  locking  circle  shown  at  i  in  the  illus- 
tratlon  which  accompanies  the  article  referred  to  is  not 
easily  manufactured,  because  it  Is  not  a  simple  machine 
shop  operation  to  mill  the  different  stops  and  the  locking 
circle.  The  construction  shown  at  0  In  the  same  Illustra- 
tion is  a  belter  design,  but  unless  a  Fellows  gear  sliaper  is 
used,  it  is  necessary  to  allow  a  large  clearance  space  between 
the  teeth  on  the  driver  and  I  In-  locking  circle  which  is  cast 
integral  with  it.  It  is  not  clear,  however,  why  this  con- 
struction is  reserved  for  cases  in  which  an  idler  or  a  pinion 
having  a  full  number  of  teeth   is  employed. 

In  the  illustration  here  presented,  is  shown  a  design  for 
intermittent  gears  which  is  suitable  for  either  light  or  heavy 
construction.  An  intermittent  gear  is  bolted  to  each  side 
of  the  worm-wheel  and  hub,  one  gear  providing  motion  for 
an  indexing  arrangement  while  the  other  operates  a  clutch 
mechanism.  These  gears  are  made  in  the  same  manner  as 
ordinary  spur  gears,  except  that,  if  necessary,  calibration 
lugs  may  be  cast  on  their  rims  as  shown  at  A.  The  portions 
of  the  rims  which  have  no  teeth  are  cast  to  a  smaller  diam- 
eter than  the  root  diameter  of  the  teeth,  so  as  to  allow  suf- 
ficient clearance  for  the  pinion  teeth  while  the  intermittent 

spaces  on  the  gear 

rotate  past  the  pin- 
ion. This  clearance 
may  be  plainly 
seen  at  B.  The 
locking  circle  of 
each  gear  is  cast 
integral  with  the 
gear,  but  is  broken 
between  the  points 
C  and  D  where  the 
pinion  starts  and 
stops  rotating.  It 
is  not  necessary 
for  the  diameter  of 
the  locking  circle 
to  be  equal  to  the 
pitch  diameter  of 
the  gear;  it  may  be 
made  to  any  con- 
venient dimension, 
but  it  is  well 
to  make  this  diam- 
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of  the  base.  While  the  boring  and  turning  operations  are  in 
process,  the  flange  is  turned  and  faced  by  the  cross-slide 
tools.  On  account  of  warpage  of  the  pilot  after  the  scale 
is  removed  and  the  strain  on  the  casting  is  relieved  by  the 
removal  of  stock,  it  is  necessary  to  allow  the  casting  to 
season  for  several  days  following  the  rough-boring  and  turn- 
ing operations  and  before  taking  the  finishing  cuts,  at  which 
time  the  tapping  and  other  minor  operations  are  performed. 
A  facing  tool  C,  having  a  cutting  edge  of  a  little  over  one- 
half  the  width  of  the  base,  is  placed  in  a  slot  which  is  lo- 
cated 90  degrees  from  the  other  two  slots.  The  tool  is  fastened 
so  as  to  extend  past  the  end  of  the  turning  and  boring  tools, 
being  first  set  to  the  radius  of  the  bore,  and  then  so  as  to 
face  the  base  up  to  the  turned  pilot.  In  this  way  the  base, 
the  bore,  and  the  pilot  are  finished.  The  type  of  boring-bar 
shown  is  well  adapted  for  this  job,  and  being  very  rigid,  it 
holds  the  sizes  perfectly  after  the  tools  are  once  set.  A 
longitudinal  groove  is  milled  in  the  bar  opposite  the  slot  for 
tool  C,  to  provide  clearance  for  the  chips.  The  work  can 
now  be  done  in  one  quarter  of  the  time  formerly  consumed 
and  without  producing  any  scrap  or  broken  parts. 

A.  R.  A. 


eter  as  large  as  possible,  thereby  reducing  any  possible 
binding  on  the  locking  plate.  It  is  obvious  that  the  cutting 
of  the  gear  teeth  presents  no  difficulties,  but  it  is  sometimes 
necessary  to  reduce  the  addendum  of  the  teeth  adjacent  to 
points  C  and  D  so  that  they  will  enter  and  leave  the  pinion 
teeth  without  interference.  The  locking  plates  E  and  F  are 
secured  to  the  pinion  shafts  at  the  sides  of  the  pinions  by 
means  of  feather  keys.  Gears  of  this  nature  run  smoothly, 
and  as  their  manufacture  offers  no  difficulties  to  the  machine 
shop  they  might  well  be  used  more  extensively  in  the  design 
of  automatic  machinery.  * 

Pittsburg,  Pa.  n.  Leerberg 


INTERMITTENT  GEARS  WITH  LOOKING 
CIRCLES 

On  page  856  of  the  May  number  of  Machinery,  two  de- 
signs of  intermittent  gears  are  presented,  the  locking  circles 
of  which  are  located  in  planes  adjacent  to  the  tooth  circle 


TEACHING  THE  READING  OF  A  VERNIER 

The  accompanying  illustration  shows  a  simple  method  for 
teaching  beginners  to  read  the  vernier.  The  device  is,  in 
fact,  a  vernier  on  a  large  scale,  and  is  made  by  fitting  two 
pieces  of  wood  together  with  a  tongue  and  groove  so  that 
one  will  slide  on  the  other.  These  pieces  are  made  about 
48  inches  long,  3  inches  wide,  %  inch  thick,  and  are1  fastened 
to  two  pieces  at  the  end  as  shown,  so  that  they  may  be  hung 
on  the  wall.  The  upper  piece  is  divided  into  two  spaces  of 
20  inches,  each  space  representing  an  inch;  these  two  divi- 
sions are  then  subdivided  into  spaces  of  2  inches,  these  rep- 
resenting tenths  of  an  inch;  and  finally  these  subdivisions 
are  further  divided  into  four  spaces  of  %-inch  each,  which 
represent  fortieths  of  an  inch.  These  graduations  are  num- 
bered as  on  a  regular  vernier,  and  the  twenty-five  spaces  on 
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Vernier  Scale  to  be  hung  on  the   Wall   and  used  for  Instruction 
Purposes 

the  lower  piece  are  numbered  0,  5,  10,  and  so  on  in  the  reg- 
ular vernier  method.  The  device  needs  no  further  explana- 
tion, for  it  is  obvious  that  it  is  operated  by  sliding  the  up- 
per piece  over  the  lower.  As  the  lines  are  so  far  apart,  no 
difficulty  is  experienced  in  distinguishing  the  correct  space 
or  line,  this  feature  making  it  particularly  adaptable  for 
instruction  work.  Harvey  Mead 


JIG  FOR  DRILLING  HOLE  IN  SPECIAL 
BOLT 

The  drill  jig  shown  in  the  accompanying  illustration  is 
used  when  drilling  bolts  such  as  shown  at  W,  which  are 
employed  for  holding  the  fusilage  wiring  on  airplanes.  As 
shown,  the  hole  in  the  ball-head  is  drilled  on  an  angle.  The 
jig  consists  principally  of  a  base  A,  the  end  of  which  extends 
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Drill  Jig  for  Use  in  drilling  Special  Airplane   Bolts 

up  so  that  the  drill  bushing  can  be  located  therein  in  the 
desired  relation  to  the  head  of  the  bolt;  and  a  V-block  B. 
which  is  doweled  to  the  base,  and  supports  the  work  at  the 
desired  angle.  The  V-block  is  provided  with  a  strap  C  which 
holds  the  bolt  in  place  by  means  of  the  wing-nut  N.  Upon 
releasing  the  wing-nut,  the  strap  may  be  swung  on  screw 
0  toward  the  left,  provision  for  this  movement  being  made 
by  the  slot  D  which  permits  the  strap  to  swing  and  the  bolt 
to  be  replaced  without  removing  the  means  of  holding.  The 
construction  of  the  jig  is  simple,  and  the  results  obtained  by 
its  use  have  been  entirely  satisfactory. 
Roselle,  N.  J.  ('maim  is  L.  Hill 


GAGING  LOCATED  SCREW  THREADS 

A  method  of  using  a  disk  for  gaging  special  and  standard 
screw  threads  which  are  located  an  established  distance 
from  the  end  of  the  work  and  for  gaging  the  templets  used 
for  inspecting  the  threads  is  presented  in  this  article.     The 


Illustration  shows  a  special  screw  thread  that  is  to  be  lo- 
cated a  distance  Z  from  the  end  face  of  the  piece  <>t  work. 
A  hardened  and  ground  steel  disk  having  a  suitable  diam- 
eter is  selected  and  applied  to  the  work  as  indicated  bj 
dotted  circle.  After  the  distance  y  has  been  found,  the 
thread  or  templet  may  be  gaged  by  applying  Johaa 
gage  -blocks  between  the  disk  and  a  straightedge  that  is 
placed  along  the  end  face  of  the  piece  Of  work. 

The  dimensions  .1,  B,  W,  /.'.  m,  and  n  are  known.  If  the 
angle  a  is  unknown,  it  must  be  found,  and  for  this  pur] 
the  method  shown  on  page  978  of  the  June  number  of 
Machetebi  may  be  used.  The  angle  m  shown  in  that  article 
when  subtracted  from  90  degrees  will  give  the  angle  a  in 
the  diagram  here  shown.  Draw  OE  and  PF  perpendicular 
to  the  side  of  the  thread  and  OT>  and   /'//   perpendicular  to 
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Diagram   for  finding   Distance    from   End   of   Work    to    Located    Thread 

the  axis  of  the  thread.  Then,  according  to  a  principle  of 
geometry,  angles  EOG,  DOG,  FPG,  and  HPG  are  equal.  As 
angles  EOD  and  FPH  are  equal  to  angle  a,  angles  BOG,  I 

a  x 

FPG,  and  HPG  equal  angle  — ;   also  C  =  R—n.     Then  — 

2  .  C 

a  a 

=  tan  — ,  or  x  =  C  tan  —  and  y  =  Z  —  (R  +  x  +  A). 
2  2 

Example — Let  A  =  0.60  inch,  W  =  0.32  inch,  n  —  0.10 
inch,  m  =  0.08  inch,  R  =  0.50  inch,  and  Z  =  1.50  inch.  By 
using  the  method  described  in  the  previously  mentioned 
article,  angle  a  will  be  found  to  equal  43  degrees  25  minutes 

a 
17  seconds.     Then  —  =21  degrees  42  minutes  39  seconds. 
2 


C  =  R 


n  =  0.50 


0.10  =  0.40  inch. 


a 


=  C  tan  —  — 
2 
0.40  X  0.39817  =  0.159268  inch,    y  =  Z  —  (R  +  x  +  A)  = 
1.50  —  (0.50  +  0.159268  +  0.60)  =  0.2407  inch. 
West  Philadelphia,  Pa.  Elmer  Latshaw 


LAPPING  MICROMETER  SPINDLES 
AND  ANVILS 

In  recent  numbers  of  Machinery  several  articles  have  ap- 
peared describing  some  very  good  method  of  lapping  mi- 
crometer  spindles   and   anvils.     The    illustration    shows   an- 
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Holder   for  Use   in   lapping   Micrometer   Spindles    and    Anvils,    showing 
Method   of  Application 


NTS 


MACHINERY 


August,   11)10 


other  scheme  which  the  writer  ha    u  led  and  which  is  proba- 
bly as  accurate  ae  hand  lapping  methods  can  be     A  holder 

is   made   from   a   piece   Of    I  '-J  inch    round    lira 98   01    mid  rolled 

steel  about  %  Inch  long  11  la  faced  on  one  end  and  a  hole 
is  bored  and  reamed  to  receive  a  split  bushing,  the  outside 
diameter  of  winch  Is  '  ■_•  inch.  The  bushing  is  bored  as  n 
quired  to  in  the  micrometer  spindle,  which  is  0.235  inch  in 
diameter  tor  a  starred,  0.250  inch  for  a  B.  &  S.,  and  0.270 
mch  [or  a  Sloeomb  micrometer.  When  the  holder  becomes 
worn  it  ma>  be  trued  up  by  placing  it  on  an  arbor  and  tak- 
ing B  light  cut  across  the  face.  It  will  be  noticed  that  dirt 
grooves  are  provided  in  the  face  of  the  holder  for  use  in 
lapping  the  spindle  on  the  lapping  block.  Before  lapping 
either  the  anvil  or  the  spindle,  set  the  micrometer  so  as  to 
allow  about  0.0005  or  0.001  inch  for  lapping  purposes.  Lap 
the  spindle  first,  holding  it  against  the  lapping  block  in  the 
position  shown  in  the  right-hand  view.  When  this  is  fin- 
ished, replace  the  spindle  in  the  micrometer  and  use  the 
holder  as  shown  at  the  left  in  the  illustration,  being  careful 
to  adjust  the  end  of  the  spindle  slightly  below  the  upper 
surface  of  the  holder.  The  anvil  may  be  lapped  with  a  per- 
fectly flat  block  of  1/16-inch  cold-rolled  steel,  using  emery 
on  the  anvil  side  only,  and  oil  on  the  holder  side  to  insure 
a  free  and  easy  movement  of  the  lap.  The  results  may  be 
tested  from  time  to  time  without  difficulty  if  the  surfaces 
are  properly  cleaned  after  loosening  the  screw  and  allowing 
the  holder  to  slide  down  on  the  spindle. 
Hartford,  Conn.  William  H.  Muhleib 


CONVENIENT  METHOD  OF  DRAWING 
AN  ELLIPSE 

In  drawing-room  practice,  it  is  frequently  required  to  draw 
the  projected  view  of  a  part,  wherein  the  face  or  end  of  a 
cylindrical  section  is  at  an  angle  with  the  plane  of  the 
paper;  or  holes  are  required  to  be  projected,  the  center  lines 
of  which  lie  in  some  other  than  a  horizontal  or  vertical  posi- 
tion in  the  plane  of  the  paper.  If  a  carefully  prepared  draw- 
ing is  being  made,  it  is  advantageous  to  be  familiar  with 
some  method  whereby  the  resulting  ellipse  in  such  cases  as 
those  mentioned  may  be  readily  and  correctly  drawn.  By 
referring  to  the  diagram  and  following  the  method  described, 
ellipses  may  be  easily  drawn. 


Diagram  Ulustrating  Method  of  drawing  an  Ellipse 

It  is  required  to  draw  an  ellipse  resulting  from  inclining 
the  circle  ABCD  at  an  angle  a  from  the  plane  of  the  paper. 
Enclose  the  circle  in  a  square,  BGC  being  equal  to  one-fourth 
of  the  perimeter.  Draw  GO  and  project  E  to  intersect  GO 
at  H.  Draw  HO  and  also  a  perpendicular  from  I,  the  point 
of  intersection  of  GO  with  the  circumference,  and  extend 
the  perpendicular  to  intersect  HO  at  J.  The  points  E,  J, 
and  C  are  points  on  the  ellipse,  and  through  these  points 
the  two  arcs  which  form  one-quarter  of  the  ellipse  pass.  The 
other  quarters  are  drawn  in  a  similar  manner. 

To  find  the  centers  from  which  these  arcs  are  struck,  draw 
EJ  and  bisect  it,  extending  the  line  to  K  on  the  vertical 
center  line.   KE  is  the  radius  for  arc  EJ.    Lay  off  CL  equal 


to  KE.  Draw  and  insect  i,i\\  extending  the  bisector  to  M 
on  the  horizontal  center  line.  MO  la  the  radius  tor  arc  jc. 
Where  ellipse:,  are  formed  by  Inclining  circles  <»r  different 

radii,  bill   at   the  same  ancle,  the  radii  Of  the  resulting  ellipse 

may  he  determined  In  the  following  manner:  Referring  to 
the  diagram  In  the  lower  right-hand  corner  of  the  lllustra 

tion,  lei  I'l'  and  RN  equal  the  radii  A/;  and  .!/(/,  respectively, 
and  lis  the  radius  of  the  Circle  IBOD.  Then,  let  ,s"/'  equal 
the  radius  of  any  Other  circle  inclined  at,  the  same  angle, 
namely,  angle  a.  Draw  8P  and  XX  and  erect  7T  perpendic- 
ular to  R8.  The  long  and  the  short  radii  of  the  correspond- 
ing ellipse  formed  by  inclining  a  circle  of  RB  radius  are  TV 
and  TU,  respectively. 

Beverly,  Mass.  C.  O.  Ituvs 


BUILT-UP  PULLEY  CONSTRUCTION 

A  problem  often  encountered  in  the  manufacturing  field 
is  that  of  providing  suitable  pulleys  for  countershafts.  The 
high  speeds  required  for  automatic  and  semi-automatic  ma- 


Built-up   Type   of   Countershaft   Pulley   for   High   Rotative   Speeds 

chinery  demand  the  use  of  either  a  large  countershaft  pulley 
or  a  high  velocity,  or  both.  Large  pulleys  are  expensive 
and  usually  heavy;  also,  in  order  to  rotate  without  excessive 
vibration,  they  must  be  in  dynamic  balance  and  the  speed 
must  not  be  too  great.  The  construction  of  the  hanger  and 
shaft  support  is  frequently  too  light  to  withstand  much  vi- 
bration. The  arms  of  most  types  of  pulleys  create  such  air 
disturbances  that  it  is  unsafe  to  have  the  pulleys  located 
too  near  the  operator's  head,  especially  if  the  operator  is  a 
woman. 

All  the  troubles  usually  found  with  pulleys  that  rotate  at 
high  speed  on  countershafts,  such  as  mentioned  in  the  pre- 
ceding paragraph,  were  experienced  by  the  Shann  Mfg.  Co., 
of  Middletown,  N.  Y.,  until  enlarged  pulleys  of  the  type 
shown  in  the  illustration  were  used.  The  design  of  these 
pulleys  was  devised  by  Mr.  Crawford,  the  head  of  the  com- 
pany, and  they  have  been  in  use  for  such  a  long  time  with- 
out causing  any  trouble  whatever,  that  they  may  be  said  to 
represent  a  new  type  of  pulley.  The  pulley  shown  in  the 
illustration  is  32  inches  in  diameter  and  has  a  4-inch  face; 
it  was  built  up  from  an  iron  pulley  14  inches  in  diameter 
with  a  2-inch  face.  The  enlargement  is  made  of  light-gage 
galvanized  iron,  which  is  securely  riveted  to  the  rim  of  the 
14-inch  pulley,  and  is  of  box  construction,  being  light  and 
remarkably  strong.  The  pulley  revolves  at  350  revolutions 
per  minute  and  carries  a  1%  inch  wide  shifting  belt.  Com- 
parisons with  the  regular  cast-iron  pulleys  show  that  these 
enlarged  pulleys  are  preferable  for  light  high-speed  drives. 

A  first-class  sheet-metal  worker  shquld  make  such  a  pulley 
in  half  a  day.  The  first  step  is  to  bend  and  flange  the  rim 
which  is  next  riveted  to  the  regular  pulley.  The  side  plates 
are  then  soldered  to  the  rim,  after  which  the  face  is  soldered 
securely  to  the  sides.  The  latter  constitutes  the  most  dif- 
ficult operation  to  be  encountered  in  making  the  pulley,  be- 
cause it  calls  for  what  is  known  as  "reverse  flanging";  how- 
ever, a  skilled  workman  will  have  no  trouble  in  this  respect. 

Middletown,  N.  Y.  Donald  A.  Hampson 
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SHOP  AND  DRAFTING-ROOM  KINKS 


IMPROVEMENT  FOR  DRIVER-PLATE 
OF  INDEXING  HEAD 

When  taking  a  second  cut  in  milling  the  land  on  reamers 
or  cutters,  it  frequently  becomes  necessary  to  turn  the  work 
slightly  in  order  to  bring  it  into  the  proper  relation  with 
the  cutter.  By  providing  an  extra  set-screw  opposite  the 
one  furnished  in  the  driver-plate,  a  fairly  wide  range  of  ad- 
justment can  be  obtained  without  altering  the  position  of 
the  index  crank.  This  idea  has  been  found  especially  useful 
when  cutting  long  worm  screws.  The  work  had  to  be  turned 
end  for  end,  and  unless  the  index  crank  was  changed,  there 
was  no  other  way  of  obtaining  the  adjustment  necessary  to 
bring  the  cutter  into  alignment  with  the  previous  cut,  ex- 
cept by  this  method. 

Milwaukee,  Wis.  D.  E.  Mapes 


DRAFTSMAN'S  TRIANGLE 
STRUCTURAL  WORK 


FOR 


For  structural  work,  such  as  large  I-beams  and  channels, 
the  drawing  may  be  facilitated  by  cutting  special  angles  in 
an  ordinary  45-degree  triangle,  as  shown  in  the  accompany- 


Triangle   with   Special   Angles   for   Structural   Work 

ing  illustration.  The  sides  A  and  B  were  cut  to  a  33-degree 
angle  from  the  horizontal,  since  the  difference  between  45 
and  33  degrees  is  equal  to  12  degrees — the  angle  of  the  chan- 
nel leg.  In  like  manner,  sides  C  and  D  were  cut  to  9  de- 
grees from  the  horizontal,  which  is  the  angle  of  the  I-beam 
leg.  This  simple  idea  required  only  a  small  amount  of  work 
and  has  resulted  in  considerable  saving  of  time  in  drafting. 
Hamilton,  Ontario,  Canada  A.  E.  Kxpps 


GAGE  FILING  CLAMP 

The  filing  clamp  shown  in  the  accompanying  illustration 
Is  a  device  commonly  used  by  gage-makers.    It  is  held  in  an 

ordinary  bench  vise,  and 
is  especially  valuable  for 
gage  work  or  work  requir- 
ing filing  or  beveling  of 
the  corners,  as  in  templet 
work.  The  use  of  the 
clamp  enables  the  gage- 
maker  to  hold  and  manip- 
ulate his  file  in  a  hori- 
zontal position.  The  up- 
per jaw  is  designed  to  ac- 
commodate taper  work 
when  required. 

Fred  Frith  ner 

Gage  Filing  Clamp  for  Use  in  _...,  ,  _.. 

Bench  vise  Milwaukee,  Wis. 
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SOCKET  WRENCH  MADE  FROM  TUBING 

Often  when  a  special  sized  socket  wrench  is  needed  or 
when  a  standard  size  must  be  had  at  once,  a  wrench  such 
as  shown  in  the  accompanying  illustration  will  be  found  of 
value.  Since  it  requires  considerable  time  to  make  a  wrench 
in  the  ordinary  manner,  the  following  method  may  be  em- 
ployed for  such  an  emergency,  with  satisfactory  results. 

A  piece  of  fairly  heavy 
tubing,  having  an  inside 
diameter  approximately 
equal  to  the  diameter 
across  the  corners  of  the 
nut  or  bolt  upon  which  it 
is  to  be  used,  is  selected. 
One  end  is  hammered  in 
slightly  to  a  hexagon 
shape  to  conform  to  the 
size  and  shape  of  the  nut. 
A  handle  is  provided  in 
the  other  end  by  drilling 
a  hole  in  the  pipe  and  run- 
ning a  rod  through  it.  In 
this  manner  an  efficient 
wrench  is  quickly  made, 
which  will  be  found  to  be 
as  durable  as  some  of  the 
more  elaborate  types.  If 
the  correct  size  of  tubing  cannot  be  readily  obtained,  a  piece 
of  round  bar  stock  of  suitable  size  may  be  used.  A  hole  of 
the  required  diameter  is  drilled  into  one  end  for  a  distance 
of  about  an  inch,  and  the  sides  are  hammered  in,  as  in  the 
case  of  the  pipe. 

Baltimore,  Md.  S.  B.  Royal 
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Socket  Wrench  made  from  Pipe 


HAMMER  WITH  REPLACEABLE  HEAD 

The  accompanying  illustration  clearly  shows  an  economical 
and  satisfactory  method  of  making  brass  hammers.  The 
head  is  made  of  stock  yellow  brass  rod  which  is  harder  and 


Brass   Hammer   with   Replaceable    Head 

tougher  than  cast  brass,  and  hence  the  wearing  qualities  of 
the  hammer  are  better  than  those  of  a  cast  brass  hammer, 
while  the  cost  of  making  is  also  diminished.  As  the  handle 
is  to  be  used  permanently,  it  should  be  well  made;  the  head 
may  be  replaced  readily  from  made-up  stock  after  it  becomes 
worn.  In  manufacturing  work,  where  these  hammers  have 
been  used  in  quantities,  a  considerable  saving  has  resulted. 
Rockford,  111.  W.  A.  A\nn: 

*     *     * 

A  good  cement  for  packing  the  joints  of  piping  or  vessels 
containing  strong  acid  solutions  is  made  by  mixing  equal 
parts  of  asbestos  fiber,  linseed  oil,  and  white  lead. 
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HOW  AND  WHY 


QUESTIONS  ON  PRACTICAL  SUBJECTS  OP  GENERAL  INTEREST 


TO  REDUCE  A  BUSHING  THAT  HAS  BEEN 
MADE  OVER  SIZE 

R.  v.  i..  ir  a  )\£  bushing,  say  •'',  inch  inside  diameter, 
has  been  made  a  iVw  thousandths  of  an  inch  over  size,  how 
could  ii  be  beat-treated  and  rehardened  so  as  to  reduce  it 
to  size  or  a  lew  thousandths  of  an  inch  under  size? 


GRINDSTONE  SPEEDS 

L.  D. — What  is  the  proper  speed  for  a  grindstone? 

A. — The  grindstones  used  in  machine  shops  usually  have  a 
surface  speed  varying  from  800  to  1000  feet  per  minute,  al- 
though these  speeds  are  exceeded  considerably  in  some  in- 
stances. Cutlery  concerns  sometimes  run  grindstones  at  3000 
or  4000  feet  per  minute.  The  safe  maximum  speed  is  dif- 
ficult to  determine,  because  stones  from  the  same  quarry 
vary  in  strength.  As  a  rule,  the  speed  should  be  limited  to 
2500  feet  per  minute,  if  the  variety  of  the  stone  is  not 
known. 


POSITION  OF  A  DOVETAIL  SLIDE  FOR 
PLANING  OR  MILLING 

S.  B. — If  a  gib  for  a  dovetail  slide  has  a  taper  of  %  inch 
per  foot,  at  what  angle  should  the  slide  be  set  when  planing 
or  milling  the  tapering  side  against  which  the  gib  bears? 

A. — The   dotted   line   /   in    the   accompanying    illustration 


Method   of   determining  Angle   to   which   Dovetail   Slide   should   be   set 
when  planing  or  milling  Tapering  Side 

represents  the  taper  of  the  gib  in  a  length  of  1  foot.  This 
taper  will  equal  dimension  t  if  measured  in  plane  x-x,  and 
in  this  case  is  0.125  inch.  Now,  in  order  to  set  the  slide  in 
the  proper  position  on  the  machine,  the  amount  of  taper  T 
measured  in  plane  y-y  is  first  determined  and  then  the  cor- 
responding angle  is  found.  This  taper  T  depends  upon  the 
angle  of  the  dovetail  and  represents  the  taper  to  which  the 
slide  should  be  planed  in  order  to  have  the  outer  side  of 
the  gib  parallel  with  the  opposite  or  straight  side  of  the 
dovetailed  part. 

If  the  angle  a  is  50  degrees,  the  angle  b  equals  90-50  =  40 
degrees.     Having  the  angle  b,  the  taper  T  for  a  given  taper 
t 

t  equals .   Expressing  this  formula  as  a  rule,  the  taper 

cos  b 
for  planing  a  dovetail  to  fit  a  tapering  gib  may  be  obtained 
as  follows: 

Rule — Subtract  the  angle  a  of  the  dovetail  slide  from  90 
degrees  and  find  the  cosine  corresponding  to  the  difference 


between  these  angles.  Divide  the  taper  of  the  gib  by  this 
cosine  to  obtain  the  taper  of  the  dovetail  in  a  plane  y-y. 

In  this  case,  the  angle  '>  equals  40  degree*  and  cos  40 
degrees  equals  0.766.  The  taper  to  which  the  gib  is  planed 
equals  0.125  inch  per  foot,  and  0.126  I  0.766  —  0.16:'..  which 
is  the  taper  per  foot  in  a  plane  y-y. 

The  tangent  of  the  angle  corresponding  to  the  taper  per 
foot  may  be  found  by  dividing  the  taper  in  inches  per  foot 
by  12.  In  this  case,  the  taper  per  foot  of  the  dovetail  slide 
is  0.163  inch  when  measured  parallel  to  the  flat  bearing  sur- 
faces. At  what  angle  should  the  slide  be  set  for  planing  or 
milling  that  side  against  which  the  gib  bears?  The  tangent 
of  the  angle  equals  0.163  -s-  12  —  0.0136,  which  is  the  tangent 
of  47  minutes  or  nearly  5/6  degree.  Therefore,  one  side  of 
the  slide  should  be  set  as  nearly  as  possible  to  this  angle 
when  machining  the  opposite  or  gib  side.  It  will  be  under- 
stood that  the  angular  position  of  the  slide  when  being 
planed  or  milled  is  relative  to  the  travel  of  the  table. 


"ABSOLUTE"  AS  APPLIED   TO  VELOCITY, 
PRESSURE  AND  TEMPERATURE 

A.  G. — What  is  meant  by  absolute  velocity,  absolute  pres- 
sure, absolute  temperature,  and  absolute  zero,  as  these  terms 
are  used  in  mechanics? 

A. — Velocity  may  be  either  absolute  or  relative.  The  ab- 
solute velocity  of  a  moving  body  is  its  velocity  with  refer- 
ence to  some  object  which  is  considered  completely  at  rest. 
In  practical  mechanics,  the  earth  is  assumed  to  be  station- 
ary, so  that  the  velocity  of  any  moving  body,  such,  for  ex- 
ample, as  a  moving  train  with  relation  to  the  rails,  would  be 
absolute  velocity.  The  term  "absolute  velocity"  is  used  in 
contradistinction  to  "relative  velocity,"  which  is  the  rate  of 
motion  of  a  body  with  relation  to  another  moving  body.  The 
piston  as  it  moves  in  the  cylinder  of  a  locomotive  has  a 
relative  velocity  with  reference  to  the  cylinder  wheels,  but 
its  absolute  velocity  is  its  rate  of  motion  with  reference  to 
the  rails,  and  equals  the  velocity  of  the  train  plus  or  minus 
the  relative  velocity  of  the  piston  with  reference  to  the  cyl- 
inder. The  relative  velocity  is  added  to  the  train  velocity 
when  the  piston  moves  in  the  same  direction  as  the  train, 
and  is  subtracted  when  it  moves  in  the  opposite  direction. 

Absolute  pressure  is  the  pressure  on  any  surface  including 
the  atmospheric  pressure.  The  pressure  of  air,  gases,  or 
fluids  may  be  measured  in  absolute  or  in  gage  pressure.  The 
gage  pressure  is  the  pressure  above  that  of  the  atmosphere, 
while  the  absolute  pressure  includes  the  pressure  of  the  at- 
mosphere. The  pressure  of  the  atmosphere  at  sea  level  may 
be  assumed  as  14.7  pounds  per  square  inch;  hence,  absolute 
pressure  may  be  transformed  into  gage  pressure  by  subtract- 
ing 14.7  from  the  absolute  pressure,  and,  inversely,  gage 
pressure  may  be  transformed  into  absolute  pressure  by  ad- 
ding 14.7  to  the  gage  pressure. 

Absolute  temperature  is  a  temperature  reckoned  from  the 
absolute  zero  instead  of  from  the  zero  on  the  thermometer 
scale.  To  find  the  absolute  temperature  when  the  tempera- 
ture in  degrees  F.  is  known,  add  460  to  the  number  of  de- 
grees F.  for  the  Fahrenheit  scale,  and  273  to  the  number  of 
degrees  C.  for  the  Centigrade  scale.  For  example,  the  ab- 
solute temperature  of  the  freezing  point  of  water  is  460  + 
32  =  492  absolute  temperature  F.,  or  273  -f  0  =  273  absolute 
temperature  C. 

Absolute  zero  is  a  point  determined  on  the  thermometer 
scale  by  theoretical  considerations,  beyond  which  a  further 
decrease  in  temperature  is  inconceivable,  and  is  located  at 
273  degrees  C,  or  approximately  460  degrees  F. 
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FORMING  DEEP  CORRUGATIONS 

H.  A.  A. — Corrugated  parts  similar  to  the  one  illustrated 
in  the  June  number  of  Machinery,  page  978,  are  required 
in  large  quantities.  How  can  they  be  produced?  Copper  hav- 
ing a  thickness  of  about  1/64  inch  is  to  be  used. 

ANSWERED  BY  R.  P.  DEANE,  HOLYOKE,  MASS. 

The  parts  might  first  be  spun  from  seamless  copper  tubing 
on  a  sectional  chuck  or  arbor,  similar  to  the  one  shown  in 
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Fig.   1.     Sectional  Chuck  for  spinning   Copper  Tubing   when  making 
Deep  Corrugations 

Fig.  1,  held  in  a  lathe  chuck.  After  the  piece  is  spun  and 
trimmed,  the  distances  between  the  corrugations  may  be 
closed  to  form  the  desired  shape  by  means  of  a  die  con- 
structed as  shown  in  Fig.  2.  This  die  consists  of  a  two- 
piece,  hinged,  cylindrical  clamp  A,  each  half  having  two 
lips  B  to  keep  the  split  washers  G  in  alignment  with  each 
other.  These  washers  are  cut  away  at  E  so  that  when  the 
die  is  closed  around  the  work  after  it  has  been  placed  on 
the  bolster  of  the  press,  and  the  springs  F  have  been  com- 
pressed by  punch  H  as  it  descends,  the  thin  part  of  the 
washers  will  act  as  a  gage  for  the  width  to  which  the  cor- 
rugations are  to  be  closed.  The  full  thickness  of  the  washers 
should  be  such  as  to  bring  the  piece  to  the  right  length  when 
it  is  compressed. 

When  the  die  is  open  and  the  work  removed,  the  washers 
are  held  apart  by  means  of  the  flat  springs  F,  which  are 
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riveted  to  the  top  side  of  each  washer  and  bent  to  the  shape 
shown  in  the  illustration.  By  this  arrangement,  a  spring 
is  interposed  between  each  half-washer.  A  plate  (}  is  em- 
ployed to  keep  the  washers  and  springs  spaced  to  the  proper 
length  so  that  when  the  die  is  closed,  the  thin  part  of  the 
washers  will  enter  the  corrugations.  The  punch  II  is  flat 
on  the  end,  and  is  made  to  the  diameter  of  the  finished 
piece.  The  press  would  need  to  be  carefully  set  for  height 
in  performing  this  work,  because  if  the  stroke  should  be  too 
long,  the  thin  section  of  the  split  washers  would  be  in  danger 
of  becoming  punched  out. 

PRODUCTION  PROBLEM  FOR  THE 
MACHINE  SHOP 

M.  M.  S. — What  is  the  best  method  to  employ,  on  a  pro- 
duction basis,  in  removing  stock  from  a  wrench  head  in 
which  the  movable  jaw  of  the  wrench  operates,  as  shown 
in  the  illustration  on  page  1086  in  the  July  number  of 
Machinery?  The  stock  removed  forms  a  slot  which  cuts 
into  the  previously  drilled  hole  for  the  jaw  rack. 

ANSWERED  BY  DONALD  A.  HAMPSON.  MIDDLETOWN.  N.  Y. 

The  preferable  method  to  employ  in  machining  this  part 
in  quantities  is  largely  a  matter  of  opinion  and  depends 
upon  the  circumstances  that  prevail  in  the  shop  where  the 


Fig.   2. 


Hinged  Die   for  holding  Tubing  while  the   Spun   Corrugations 
are  being  closed 


Fig.    1.      (A)    Suggested   Change   in  Design  of   Wrench   Head.      (B)    Die- 

slotter   Method.      (C)    Performing    the    Operation   on    a    Slot 

Milling  Machine 

work  is  to  be  performed.  There  are  various  ways  in  which 
the  machine  operation  could  be  done,  each  of  which  would 
yield  approximately  the  same  hourly  production.  The  selec- 
tion of  the  most  economical  method  should  be  governed  by 
such  factors  as  the  following:  Whether  the  existing  equip- 
ment is  to  be  used,  or  whether  new  machinery  should  be 
purchased  or  special  machinery  built;  how  many  parts  are 
to  be  produced;  and  whether  or  not  the  work  can  best  be 
completely  machined  in  a  single  operation. 

From  a  manufacturing  standpoint,  two  changes  in  design 
of  the  part  might  be  made,  each  of  which  would  somewhat 
lessen  the  difficulty  of  machining  the  piece;  moreover,  these 
changes  would  not  weaken  the  wrench  and  probably  would 
not  affect  its  general  construction.  The  angle  formed  by 
the  surface  XX,  Fig.  1,  diagram  A,  might  be  changed  to  that 
represented  by  XY,  so  as  to  obviate  removing  the  stock  be- 
tween these  two  planes,  or  if  the  surface  XX  could  be  left 
half-round  instead  of  flat,  it  would  allow  the  use  of  a  drill 
or  end-mill  for  removing  the  stock,  and  no  subsequent  opera- 
tion would  be  necessary. 

Die-slotter  Method 

The  die-slotting  machine  is  probably  the  only  machine  in 
which  the  work  can  be  performed  in  a  single  operation  and 
strictly  according  to  requirements.  The  tool-head  is  set  at 
an  angle  as  shown  in  diagram  B,  and  the  stroke  of  the  ma- 
chine is  set  to  over-run  length  XX,  enough  for  a  working 
clearance.  The  cut  should  start  at  the  top  of  the  piece  and 
continue  to  the  position  shown  in  the  illustration,  when  the 
feed  should  be  automatically  stopped.  A  high  cutting  speed, 
light  feed,  and  a  copious  supply  of  coolant  should  be  used. 
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Power  vertical  feed  should  he  provided  BO  as  to  permit   feed- 
ing with  a  clean,  even  em   without  gouging  in.     The  use  of 

power  teed  also  enables  a  double  holding  fixture  to  he  em- 

ployed,  one  bolder  Of  Which   may   be  loaded   while  the  other 
is   under   the   cut,    thus   producing    practically   a   continuous 

output 

Performing  <tu>  Operation  on  a  siot.  Mining  Machine 

rani  0  Shows  bow  the  work  would  he  performed  on 
a  slot  milling  machine  of  the  type  In  which  the  mill  swings 
in  an  arc  of  a  circle  as  it  revolves.  The  hole  //  is  first  drilled 
at  the  proper  angle,  using  a  drill  having  a  diameter  equal 
to  the  width  of  the  slot  to  be  cut.  The  wrench  is  then 
clamped  in  the  fixture  in  such  a  position  that  the  arc  de- 
scribed by  the  traverse  of  the  milling  cutter  will  clean  out 
all  the  stock.  If  the  half-round  surface  made  by  the  drilled 
hole  H  is  not  broached  flat,  the  movable  jaw  can  readily  be 
forged  to  fit  the  semicircular  surface.  If  the  angle  of 
surface  XX  were  changed,  as  previously  suggested,  it  would 
not  be  necessary  to  drill  hole  H,  in  which  case  the  stock 
could  be  completely  removed  in  one  operation. 

How  the  "Work  Could  be  Done  without  Using-  Special 
Equipment 

If  it  were  required  to  produce  the  work  without  special 
machines,  it  is  probable  that  with  ordinary  shop  tools  in 
good  condition,  satisfactory  results  could  be  obtained  as 
follows:  Referring  to  diagram  A,  Fig.  2,  first,  using  a  drill 
of  larger  diameter  than  that  of  the  angular  hole,  spot  the 
forging  as  shown,  the  work  being  held  in  a  fixture  having 
spring  locating  sides  to  steady  the  work.  The  piece  would 
then  be  placed  in  the  position  shown  at  B  and  the  angular 
hole  drilled,  using  hand  feed.  The  drill  spot  previously 
made  produces  an  approximately  flat  surface  for  the  drill 
to  start  on,  insuring  more  accurate  location  of  the  hole  and 
decreased  wear  of  the  drill  bushing.  The  third  operation  con- 
sists of  drilling  the  rack  hole  from  the  opposite  side  of  the 
wrench  head.  It  is  evident  that  the  reason  for  this  procedure 
is  that  the  rack  hole,  being  larger  and  longer  than  the 
angular  hole,  will  not  be  affected  by  striking  the  smaller 
hole.  On  account  of  breaking  into  the  smaller  hole  and  also 
into  the  opening  for  the  worm,  power  feed  should  be  used. 
Finally  plane  out  the  section  £  as  shown  at  G  by  using  a 
shaper  and  standard  cutting-off  blade  as  a  tool,  for  which 
a  special  toolpost  should  be  made.  A  fixture  for  holding  the 
jaw  at  the  angle  shown  would  also  be  required.     For  this 


Figr.  2.     Diagrams  illustrating  Methods  of  machining  Slot  in  Wrench 
Head    without    using    Special    Machines 

operation,  stops  should  be  provided  to  limit  the  vertical 
movement  of  the  tool,  and  power  feed  should  be  employed 
or  some  device  should  be  used  to  prevent  breakage  of  the 
tool  caused  by  too  heavy  a  feed. 

Removing  All  the  Stock  by  Drilling 

The  wrench  slot  may  be  produced  by  the  all-drilling 
method,  as  shown  by  the  diagram  D,  which  indicates  the 
order  in  which  the  holes  are  drilled  and  the  direction  of 
cut.  The  piloted  punch  or  broach  P  is  employed  to  clean 
out  the  slot,  the  work  being  performed  on  an  arbor  press. 


Special    Milling   Fixture   for   machining   Wrench    Head    Slot 

The  advantage  of  this  method  lies  in  the  small  investment 
required  and  the  fact  that  the  tools  used  are  easily  obtained 
and  inexpensive. 

ANSWERED  BY  EDMUND  C.  PERSANS,  BROOKLYN,  N.  Y. 

The  slot  for  the  movable  jaw  may  be  machined  by  milling, 
using  a  vertical  milling  machine  and  a  fixture  designed  as 
shown  in  the  accompanying  illustration.  The  wrench  head 
is  attached  to  a  semicircular  plate  A  by  means  of  the  straps 
S,  and  is  located  by  means  of  the  stud  pin  B,  which  enters 
the  worm  hole  in  the  wrench  head  and  which  is  a  driving 
fit  in  the  plate  A.  With  the  fixture  in  the  position  shown 
and  the  work  in  place,  a  cutter  G  of  the  required  diameter 
is  placed  in  the  chuck,  and  allowed  to  drop  down  within  the 
hole  D  in  the  jaw  until  its  pilot  enters  a  hole  in  the  square 
post  E.  This  post  is  stationary  in  the  base  and  extends 
through  an  arc-shaped  slot  J  in  plate  A,  in  which  it  should 
be  a  working  fit.  Provision  is  thus  made  to  strengthen 
and  support  the  long  slender  cutter  and  also  to  allow  the 
work-holding  plate  to  be  partly  revolved,  as  required  in  the 
performance  of  the  operation.  The  plate  A  is  swung  on  its 
axis  by  means  of  pinion  G,  which  meshes  with  teetH  on  the 
plate,  thus  feeding  the  work  against  the  cutter  until  the  line 
H  is  reached.  A  worm  and  worm-wheel  would  probably  fur- 
nish a  better  feeding  arrangement  than  the  gear  and  pinion 
shown. 

If  a  square-cornered  slot  is  essential,  the  slot  could  be 
broached  at  the  same  setting  in  the  milling  machine  by  re- 
placing the  milling  cutter  with  a  square  broach  I  having  a 
long  pilot  which  would  fit  into  the  hole  in  post  E  and  guide 
the  tool  in  the  proper  direction  during  the  operation. 


DEFINITION  OF  AUTOMATIC  MACHINE 

A.  R.  S. — There  seems  to  be  some  difference  of  opinion  as 
to  what  constitutes  an  automatic  machine,  if  one  may  judge 
from  the  use  of  this  term  by  manufacturers.  What  are  the 
distinctive  features  of  an  automatic  machine? 

A. — Machines  capable  of  producing  duplicate  parts  auto- 
matically without  the  assistance  of  an  operator — except  when 
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supplying  the  machine  with  new  material  or  when  readjust- 
ing it — are  universally  known  as  automatic  machines.  A 
type  of  machine,  however,  which  simply  performs  a  com- 
plete cycle  of  operations  and  then  requires  the  attention  of 
an  operator  each  time  a  part  is  finished,  is  called  an  auto- 
matic machine  by  some  manufacturers  and  semi-automatic 
by  others.  A  machine  of  this  class  is  really  semi-automatic, 
because  it  is  not  capable  of  reproducing  duplicate  parts  with- 
out the  attention  and  assistance  of  an  operator.  For  in- 
stance, if  a  machine  tool  is  designed  to  control  the  move- 
ments of  all  cutting  tools  automatically,  but  must  have  the 
work  released  from,  and  inserted  into,  the  chuck  by  hand 
after  the  machining  operation  on  each  piece  is  completed,  it 
is  semi-automatic.  But  if  the  same  machine  is  equipped 
with  some  form  of  attachment  that  enables  the  chucking  to 
be  done  mechanically,  it  becomes  an  automatic  machine. 
Sometimes  machines  that  are  really  semi-automatic  are  re- 
ferred to  as  automatic,  and  other  machines  that  are  capable 
of  continuous  operation  are  called  fully  automatic  in  order 
to  distinguish  them  from  the  other  class. 


SEMI-STEEL 

F.  L. — What  is  semi-steel  and  how  is  it  produced?  What 
are  the  semi-high-speed  or  intermediate  steels? 

A. — Semi-steel,  as  it  is  called,  is  produced  practically  the 
same  as  cast  iron,  in  that  a  cupola  is  used  for  melting  the 
charge  and  the  molten  metal  is  poured  into  molds,  but  the 
charge  contains  20  per  cent  or  more  of  steel  scrap  and  the 
castings  have  a  comparatively  fine  grain,  so  that  they  are 
often  used  for  parts  requiring  a  good  appearance  or  greater 
tensile  strength  and  ability  to  resist  shocks  than  ordinary 
castings.  The  tables,  slides,  and  large  gears  for  machine 
tools  are  often  made  of  semi-steel. 

The  so-called  "semi-high-speed"  steel  was  produced  to  meet 
the  demand  for  a  steel  which  could  be  used  just  as  well  as 
high-speed  steel  for  certain  purposes,  and  still  be  much  lower 
in  price.  The  quality  of  this  steel,  as  far  as  cutting  speed 
is  concerned,  is  somewhere  between  ordinary  carbon  steel 
and  the  modern  high-speed  steel.  It  contains  a  much  smaller 
percentage  of  tungsten  than  regular  high-speed  steels,  and 
is  sometimes  called  a  low-tungsten  steel. 


DIAMETER  AND  THROAT  RADIUS  OF 
A  WORM-WHEEL  BLANK 

C.  W. — A  worm-wheel  having  45  teeth  is  to  be  driven  by  a 
double  threaded  worm  having  an  outside  diameter  of  2% 
inches  and  a  lead  of  1  inch,  the  linear  pitch  being  %  inch. 
How  are  the  throat  diameter  and  throat  radius  of  the  worm- 
wheel  determined,  and  also  the  angle  at  which  the  worm- 
wheel  blank  should  be  set  on  the  milling  machine  when 
gashing  it  preparatory  to  the  hobbing  operation? 

A. — The  throat  diameter  is  found  by  adding  twice  the  ad- 
dendum of  the  worm  thread  to  the  pitch  diameter  of  the 
worm-wheel.  The  addendum  of  the  worm  thread  equals  the 
linear  pitch  multiplied  by  0.3183,  and  in  this  case  is  0.5  X 
0.3183  =  0.1591  inch.  The  pitch  diameter  of  the  worm-wheel 
is  obtained  by  multiplying  the  number  of  teeth  in  the  wheel 
by  the  linear  pitch  of  the  worm,  and  dividing  the  product 
by  3.1416  =  45  X  0.5  -f-  3.1416  =  7.162  inches.  Hence,  the 
throat  diameter  equals  7.162   +   2    X   0.1591  =  7.48  inches. 

The  radius  of  the  worm-wheel  throat  is  found  by  subtract- 
ing twice  the  addendum  of  the  worm  thread  from  %  the  out- 
side diameter  of  the  worm.  The  addendum  of  the  worm 
thread  equals  0.1591  inch,  and  the  radius  of  the  throat,  there- 
fore, equals  (2.5  ■*-  2)  —  2  X  0.1591  =  0.931  inch. 

When  a  worm-wheel  is  bobbed  in  a  milling  machine,  gashes 
are  milled  before  the  hobbing  operation.  The  table  must  be 
swiveled  around  from  its  right-angle  position  while  gash- 
ing, the  amount  depending  upon  the  relation  between  the 
lead  of  the  worm  thread  and  the  pitch  circumference.  The 
first  step  is  to  find  the  circumference  of  the  pitch  circle  of 
the  worm.     The  pitch  diameter  equals  the  outside  diameter 


minus  twice  the  addendum  of  the  worm  thread.  Hence,  the 
pitch  diameter  equals  2.5  —  2  X  0.1591  =  2.18  inches,  and 
the  pitch  circumference  equals  2.18  X  3.1416  =  6.848  inches. 
As  the  worm  is  double-threaded,  the  lead  equals  2  times  the 
pitch,  or  1  inch.  After  determining  the  lead  and  the  pitch 
circumference,  the  angle  to  which  the  table  of  the  machine 
should  be  set  is  found  as  follows:  Divide  the  lead  of  the 
worm  thread  by  the  pitch  circumference  to  obtain  the  tan- 
gent of  the  desired  angle,  and  then  refer  to  a  table  of  tan- 
gents to  determine  what  this  angle  is.  In  this  case  it  is 
1  ■+■  6.848  ==  0.1460  which  is  the  tangent  of  8  1/3  degrees, 
nearly.  Therefore,  the  table  of  the  milling  machine  is  set 
at  an  angle  of  8  1/3  degrees  from   its  normal  position. 


FINDING  THE  LENGTH  OF  THE  RADIUS 
OF  A  TANGENT  ARC 

E.  E.  J. — How  can  the  length  of  the  radius  of  a  tangent 
arc  for  a  slabbed  cylindrical  piece  be  found  if  the  radius  R 
of  the  piece,  the  angle 
o  at  which  the  slab  is 
taken,  and  the  dis- 
tance   y    are    known? 


ANSWERED  BY 
ELMER    LATSHAW 

A  solution  of  this 
problem  which  appears 
simpler  than  that 
given  on  page  1086  of 
the  July  number,  is  as 
follows:  Referring  to 
the  accompanying  di- 
agram, draw  CE  paral- 
lel to  BO;  also  draw 
ED  parallel  to  CB. 

Then 
r  =  CE  =  AE  =  BD 

OD     : 

Hence 


Diagram   for  finding'  the   Length  of  the 
Radius  of   a   Tangent   Arc 

r  —  r;  OE  =R  —  r 


cos  a 


R  —  r 

(R  —  r)  cos  a  =  Y  —  r 
r  —  r  cos  a  =  T  —  R  cos  a 
Y  —  R  cos  a 

1  —  cos  a 
[The  above  solution  of  the  problem  was  also  submitted  by 
Max  Silver,  Plainfield,   N.   J.,  and  by  George  Warmington, 
Beverly,  Mass.] 


CORRECTION 

In  the  article  entitled  "Finding  the  Length  of  the  Radius 
of  a  Tangent  Arc"  which  appeared  on  page  1086  of  the  July 
number,  the  last  three  equations  should  have  read: 

DA  =  ( R  ]  tan  (90  deg.  —  a ) 

\     COS  il  J 

[(Y  -f-  cos  a)  —  R]  tan  (90  deg.  —  a) 


a 


tan 


[  ( Y  -J-  cos  a )  —  R]  cot  a 


t;m 


According  to  the  Iron  Age,  a  large  valve  foundry  in  Troy, 
X.  Y.,  which  had  been  paying  its  workmen  $5.40  daily  for 
nine  hours'  work,  made  an  agreement  with  the  employes  to 
pay  them  $6  a  day  and  shorten  the  day  to  eight  hours, 
promising  to  maintain  these  rates  provided  the  men  pro- 
duced as   much   as   under  the  old   system. 
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DRILLING  RECORDS 

One  of  the  Interesting  features  of  this  year's  convention 
of  the  American  Railroad   Lssooiatlon  (Mechanical  Section) 

.il  Atlantic  Olty,  was  (lie  demon:  I  ral  ions  of  maeliines  and 
tools.  In  fact,  thOie  Who  have  attended  similar  conventions 
tor  many  \e.ns  agreed  that  the  exhibits  were  exceptional. 
One   of    the    unusual    features    of    these    exhibits    was    the    dfl 

monstratlon  of  high-speed  drilling  in  cast  iron  and  steel. 
The  records  which  follow  have  been  submitted  by  the  Whit- 
man &  Barnes  Mfg.  Co.,  Akron,  Ohio,  and  represent  the  work 
of  this  company's  •Hercules"  high-speed  steel  drills.  The 
class  of  drilling  machine  used  in  each  case  is  given,  and 
also  the  name  of  the  manufacturer. 

Demonstration  I  Machine,  six-foot  radial;  manufacturer, 
American  Tool  Works  Co.,  Cincinnati,  Ohio;  material  drilled, 
L"_.  inches  of  cast  iron;  drill  diameter,  2  inches;  speed,  500 
R.  P.  M.;  feed,  0.040  inch  per  revolution;  number  of  holes 
drilled,  6;  rate  of  drilling,  20  inches  per  minute;  time  per 
hole,  about  7  seconds. 

Demonstration  2 — Machine,  same  as  in  preceding  para- 
graph; material  drilled,  6-inch  forged  steel  block  containing 
0.50  per  cent  carbon,  1  per  cent  nickel,  and  0.75  per  cent 
manganese;  drill  diameter,  2  inches;  speed,  183  R.  P.  M.; 
feed,  0.022  inch  per  revolution;  rate  of  drilling,  about  4 
inches  per  minute,  four  holes  being  drilled  before  dulling 
the  drill. 

Demonstration  3 — Machine,  three-foot  radial;  manufac- 
turer, American  Tool  Works  Co.;  material  drilled,  2% 
inches  of  cast  iron;  drill  diameter,  1  inch;  speed,  700  R.P.M.; 
feed,  0.026  inch  per  revolution;  rate  of  drilling,  18.2  inches 
per  minute;  number  of  holes  drilled,  21,  with  drill  in  good 
condition  after  completing  the  work. 

Demonstration  4 — Machine,  drilling  machine  of  the  all- 
geared  type;  manufacturer,  Barnes  Drill  Co.,  Rockford,  111.; 
material  drilled,  cast-iron  block  2  inches  thick;  drill  diam- 
eter, 11/16  inch;  speed,  233  R.P.M.;  feed,  0.093  inch  per 
revolution;  rate  of  drilling,  21.6  inches  per  minute;  number 
of  holes  drilled,  9,  without  injuring  the  drill. 

Demonstration  5 — First  Test:  Machine,  six-foot  radial; 
manufacturer,  American  Tool  Works  Co.;  material  drilled, 
forged  open-hearth  steel  block  3  inches  thick,  containing 
0.40  per  cent  carbon;  drill  diameter,  1  inch;  speed,  444 
R.P.M.;  feed,  0.022  inch  per  revolution;  rate  of  drilling, 
about  9.8  inches  per  minute,  or  20  seconds  per  hole;  number 
of  holes,  3.  Second  Test:  Speed,  500  R.P.M.;  feed,  0.029 
inch  per  revolution;  rate  of  drilling,  14%  inches  per  min- 
ute, or  15  seconds  per  hole;  number  of  holes,  3.  Third  Test: 
Speed,  500  R.P.M.;  feed,  0.040  inch  per  revolution;  rate  of 
drilling,  20  inches  per  minute,  or  9  seconds  per  hole.  Note: 
The  drill  broke  on  the  fourth  hole  because  the  lubricant  pipe 
was  pushed  out  of  the  way  by  the  drill  chips. 

Demonstration  6 — Machine,  same  as  in  preceding  para- 
graph; material  drilled,  forged  steel  block  6*4  inches  thick, 
containing  0.50  per  cent  carbon,  0.75  per  cent  manganese,  1 
per  cent  nickel,  and  a  small  amount  of  chromium;  drill 
diameter,  2  inches;  speed,  183  R.P.M.;  feed,  0.022  inch  per 
revolution;   number  of  holes  drilled,  14. 

Demonstration  7 — Machine,  high-duty  drilling  machine; 
manufacturer,  Defiance  Machine  Works  of  Defiance,  Ohio; 
material  drilled,  3-inch  forged  steel  block  containing  0.50 
per  cent  carbon,  1  per  cent  nickel;  drill  diameter,  13/16 
inch;  speed,  408  R.P.M.;  feed,  0.018  inch  per  revolution; 
average  number  of  holes  per  grinding,  21. 

Demonstration  8 — Machine,  six-foot  radial;  manufacturer, 
Western  Machine  Tool  Co.,  Holland,  Mich.;  material  drilled, 
6-inch  forged  steel  block  containing  0.50  per  cent  carbon,  1 
per  cent  nickel,  0.75  per  cent  manganese;  drill  diameter,  1% 
inch;  speed,  192  R.P.M.;  feed,  0.018  inch  per  revolution; 
number  of  holes  drilled,  19. 

Demonstration  9 — Machine,  high-duty  drilling  machine; 
manufacturer,  Defiance  Machine  Works;  material  drilled, 
3-inch  forged  steel  block  containing  0.50  per  cent  carbon  and 
1  per  cent  nickel;     drill  diameter,   2%    inches;     speed,   126 


R.P.M.;  feed,  0.018  inch  per  revolution;  number  of  holes 
drilled  per  grinding,  26. 

Ihinonstriilion  10  Mach  ine,  six-foot  radial;  manufacturer, 
American  Tool  Works  Co.;  material  drilled,  6-inch  forged 
steel  block  containing  0.50  per  cent  carbon,  0.75  per  cent 
manganese,  I  pet  cent  nickel,  and  a  small  amount  of  chro- 
mium; drill  diameter,  4  inches;  speed,  96  It. P.M.;  rate  of 
drilling,  1%  inch  per  minute.  Note:  The  same  drill  also 
drilled  a  3-inch  block  with  a  feed  of  0.022  inch  per  revolu- 
tion. 

Demonstration  11 — Machine,  same  as  in  preceding  para- 
graph; material  drilled,  forged  steel  block  3%  inches  thick, 
containing  0.50  per  cent  carbon,  0.75  per  cent  manganese, 
1  per  cent  nickel,  and  a  small  amount  of  chromium;  drill 
diameter,  2  inches;  speed,  183  R.P.M.;  feed,  0.022  inch  per 
revolution;  number  of  holes  drilled,  41,  having  a  depth  of 
3ys  inches,  giving  a  total  of  128  inches  without  grinding, 
and  at  the  rate  of  about  45  seconds  per  hole.  Note:  This 
performance  is  considered  remarkable  in  view  of  the  size 
of  the  drill  and  the  nature  of  the  material  drilled. 

Demonstration  12 — Machine,  six-foot  "triple-purpose"  ra- 
dial; manufacturer,  American  Tool  Works  Co.;  material 
drilled,  forged  steel  block  6%  inches  thick,  containing  0.50 
per  cent  carbon,  1  per  cent  nickel,  and  a  trace  of  manganese; 
drill  diameter,  2  inches;  speed,  206  R.P.M.;  feed,  0.040  inch 
per  revolution;   rate  of  drilling,  Sy^  inches  per  minute. 

Demonstration  13 — Machine,  six-foot  radial;  manufacturer, 
American  Tool  Works  Co.;  material  drilled,  forged  steel 
block  6%  inches  thick,  containing  0.50  per  cent  carbon,  0.75 
per  cent  manganese,  1  per  cent  nickel,  and  a  small  amount 
of  chromium;  drill  diameter,  3  inches;  speed,  109  R.P.M.; 
feed,  0.022  inch  per  revolution;  rate  of  drilling,  2.4  inches 
per  minute. 

INDUSTRIAL  IMPORTANCE  OF  THE 
MOONEY  CASE 

In  view  of  the  fact  that  a  nation-wide  strike  was  once 
threatened  as  a  protest  against  the  conviction  of  Thomas 
J.  Mooney,  every  employer,  as  well  as  every  labor  union 
member,  should  be  interested  in  obtaining  as  complete  in- 
formation as  possible  concerning  the  facts  in  the  case,  be- 
cause it  is  of  the  greatest  importance  to  the  whole  industrial 
world  that  the  facts  in  the  Mooney  case  be  known.  The 
most  complete  review  that  has  been  made  of  the  case  is 
that  which  has  just  been  prepared  and  published  by  John 
M.  Olin,  a  well-known  lawyer  of  Madison,  Wis.  In  view  of 
the  fact  that  the  newspaper  accounts  of  the  conditions  sur- 
rounding the  Mooney  case  have  been  both  incomplete  and 
contradictory,  the  book  by  Mr.  Olin,  entitled  "Review  of  the 
Mooney  Case,"  will  prove  of  the  greatest  value  and  interest 
both  to  employers  and  employes  interested  in  industrial 
peace  and  fair  play.  The  author  of  the  book  is  universally 
recognized  in  his  state  as  a  lawyer  and  citizen  of  the  very 
first  rank,  and  is  president  of  the  Bar  Association  of  Wis- 
consin. What  Mr.  Olin  has  to  say  concerning  the  Mooney 
case  will  be  entitled  to  the  serious  consideration  of  anyone 
desirous  of  learning  the  facts  with  regard  to  a  matter  that 
threatened  the  industrial  peace  of  the  whole  nation.  Copies 
of  the  book  can  be  obtained  free  of  charge  by  addressing 
John  M.  Olin,  Madison,  Wis. 

*     *     * 

Thirty  years  ago,  the  Bourne  Mills,  Fall  River,  Mass.,  in- 
augurated a  profit-sharing  plan  under  which  the  fifty-ninth 
profit-sharing  dividend  has  just  been  distributed  to  the  em- 
ployes, which  amounted  to  4%  per  cent  on  the  wages  paid 
for  the  last  six  months.  This  dividend  is  paid  to  all  em- 
ployes who  have  been  with  the  company  for  a  full  six 
months'  period.  The  plan  was  inaugurated  by  George  Chase, 
first  treasurer  of  the  company.  In  view  of  the  fact  that  the 
application  of  profit-sharing  systems  has  aroused  considerable 
discussion  of  late,  it  is  of  interest  to  note  that  a  profit- 
sharing  plan  has  been  in  effect  for  so  many  years. 
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NEW  MACHINERY  AND  TOOLS 

THE    COMPLETE    MONTHLY    RECORD    OF   NEW   AMERICAN    METAL-WORKING    MACHINERY 


The  New  Tool  Descriptions  in  Machinery  are  restricted  to  the  special  field  the  journal  covers  machine  tools  and  accessories  and 
other  machine  shop  equipment.  The  editorial  policy  is  to  describe  the  machine  or  accessory  so  as  to  give  the  technical  reader  a 
definite  idea  of  the  design,  construction,  and  function  of  the  machine,  of  the  mechanical  principles  involved,  and  of  its  application. 
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Daniels  Automatic  Lathe 


THE  Rockford  Machine  Tool 
Co.,  Rockford,  111.,  is  now 
building  an  automatic  lathe 
which  is  here  illustrated  and  de- 
scribed. It  is  known  as  the 
Daniels  automatic  lathe  because 
the  machine  was  designed  by 
Lee  G.  Daniels  of  Rockford.  This  machine  is  intended  for 
the  rapid  production  of  duplicate  parts  and  the  aim  of  the 
designer  has  been  to  provide  for  saving  as  much  of  the  op- 
erator's time  as  possible,  and  to  provide  a  sufficiently  heavy 
construction  to  enable  the  lathe  to  be  operated  at  a  high 
speed  and  under  a  heavy  rate  of  feed.  In  machining  du- 
plicate parts  on  the  Daniels  lathe,  the  work  is  either  cen- 
tered or  mounted  on  an  arbor,  so  that  it  may  be  set  up 
between  centers. 
When  the  work  is 
in  place,  the  speed 
clutch  is  engaged 
and  the  feed-worm 
is  lifted  into  the 
operating  position. 
Both  feeds  are 
started  in  this  way 
and  they  continue 
to  operate  until  the 
side  carriage  auto- 
matically trips  the 
feed  in  a  predeter- 
mined position, 
after  which  all 
tools  return  to  the 
starting  point.  Then 
it  is  necessary  for 
the  operator  to  dis- 
engage the  speed 
clutch  and  remove 
the  finished  work 
so  that  a  fresh 
blank    may    be    set 


This  is  a  production  machine  for  use  in  the  manu- 
facture of  duplicate  parts.  The  speed  and  feed  are 
made  suitable  for  the  work  on  which  the  lathe  is  to 
be  used,  and  no  mechanical  changes  are  provided. 
When  the  feed  movements  are  automatically  stopped, 
the  carriage  is  withdrawn  from  the  operating  posi- 
tion, so  that  the  finished  surface  is  not  marred  while 
the  tools  are   being  returned  to  the  starting  point. 


Fig.    1.    Daniels   Automatic   Lathe   built   by   the   Hockford   Machine  Tool  Co. 


up  in  its  place.  Where  it  is  only 
necessary  for  an  operator  to  pay 
this  small  amount  of  attention 
to  the  work,  it  is  possible  for 
him  to  attend  to  two  or  more 
machines.  The  side  and  right 
angle  carriages  are  arranged  to 
carry  multiple  tools,  the  side  carriage  being  used  for  turn- 
ing different  diameters  while  the  right  angle  carriage  is 
utilized  for  the  performance  of  facing  and  recessing  opera- 
tions. It  is  entirely  practicable  to  use  four  or  more  tools  on 
each  carriage  with  all  of  them  operating  at  the  same  time. 
There  are  no  mechanical  changes  of  speed  and  feed  be- 
cause this  is  a  production  machine,  and  it  is  arranged  to  be 
driven  at  the  speed  and  feed  which  are  most  suitable  for  the 

work  on  which  the 
lathe  is  to  be  used. 
Change-gears  can 
be  used  to  vary  the 
rate  of  feed:  and 
to  adjust  the  speed 
it  would  be  neces- 
sary to  change  the 
overhead  pulley. 
Such  changes  are 
only  necessary 
when  the  machine 
is  to  be  used  on  a 
different  class  of 
work  from  that  on 
which  it  was  for- 
merly employed. 
The  drive  is  trans- 
mitted to  a  friction 
pulley  and  thence 
through  a  pair  of 
helical  gears  to  the 
spindle,  this  ar- 
rangement giving  a 
smooth  and  power- 


use, 
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fill    drive.       K     will    he    not  iced     that    the 

headstock  li  oast  In  one  piece  with  the 
lull  a  departure  from  established  prac 
tier  has  been  made  by  supporting  the 
side  carriage  on  a  heavy  Bteel  bar  InBtead 
of  bavlng  it  carried  on  ways.    This  bar 

has  a  bearing  in  the  headstock  and  tail- 
stock,  and  the  carriage  is  firmly  clamped 
lo    the    bar.       At    the    front    of    the    bed.    the 

carriage   has   a   bearing   on   a    hardened 

steel  way.  When  the  feeds  are  disen- 
gaged, the  carriage  is  automatically  with- 
drawn from  the  work,  so  that  the  tools 
will  not  mar  tin'  finished  surface  while 
returning   to   their   starting   position. 

If  so  desired,  a  master  form  may  be 
substituted  fur  the  hardened  steel  way 
which  supports  the  carriage,  in  order  to 
finish  the  work  to  a  tapered  or  to  a  con- 
vex or  concave  form.  The  right-angle 
carriage  is  mounted  on  a  bar  support  in 
bearings  cast  integral  with  the  headstock 
and  tailstock,  and  it  is  in  perfect  align- 
ment with  the  spindle.  A  segment  cam 
on  this  bar  is  actuated  by  means  of  a  roller  from  the  side 
carriage  bar.  It  will  be  seen  that  a  four-bolt  type  of  tail- 
stock  is  used  on  this  machine,  the  tailstock  bearing  on  the 
bed  being  fitted  with  a  tapered  gib  to  afford  convenient 
means  of  adjustment  and  compensation  for  wear.  The  reg- 
ular equipment  furnished  with  this  machine  includes  an  oil- 
pump  which  is  driven  by  chain  from  the  clutch  shaft.  This 
pump  is  provided  with  flexible  tubing  for  delivering  a  copious 
flow  of  coolant  to  the  work. 

Principal  dimensions  of  the  Daniels  automatic  lathe  are 
as  follows:  Swing  over  side  carriage  bar,  14  inches;  swing 
over  cross  carriage,  10%  inches;  distance  between  centers, 
18  inches;  travel  of  side  carriage,  12  inches;  dimensions  of 
front  spindle  bearing,  4%  inches  in  diameter  by  6%  inches 
in  length;  dimensions  of  rear  spindle  bearing,  3%  inches  in 
diameter  by  5  inches  in  length;  diameter  of  hole  through 
spindle,  iy2  inch;  diameter  of  spindle  nose,  3%  inches; 
length  of  spindle  nose,  2%  inches;  diameter  of  tailstock 
spindle,  2%  inches;  diameter  of  driving  pulley,  14  inches; 
width  of  driving  belt,  6  inches;  pitch  of  helical  teeth  on 
driving  gears,  6/8  stub  tooth;  face  width  of  spindle  driving 
gears,  4%  inches;  ratio  of  reduction  from  driving  pinion 
to  gear,  4  to  1;  and  weight  of  machine,  3500  pounds. 


MUNSON  BORING,  FACING  AND  TAPPING 
MACHINE 

The  Munson  Mill  Machinery  Co.,  Inc.,  Utica,  N.  Y.,  is  now 
building  a  horizontal  opposed-spindle  boring,  facing,  and 
tapping  machine  which  is  especially  adapted  for  machining 


Fig.   2.     Rear  View  of  the   Daniels   Automatic   Lathe 

parts  that  have  holes  in  opposite  sides,  which  must  be  in 
alignment.  Rear-axle  housings  and  transmission  cases  for 
motor  cars  are  typical  examples  of  the  work  which  may  be 
advantageously  handled  on  a  machine  of  this  type.  It  will 
be  apparent  from  the  illustration  that,  in  general  appear- 
ance, this  machine  is  somewhat  similar  to  a  lathe  as  it  has 
the  same  bed,  legs,  chip  pan,  etc.  A  stationary  carriage  is 
secured  to  the  middle  of  the  bed  and  two  tool-heads  are 
mounted  on  ways  at  each  side  of  the  carriage.  These  heads 
are  fed  toward  the  work  mounted  on  the  carriage  by  a  right- 
and  left-hand  lead-screw  mounted  at  the  center  of  the  bed, 
which  is  driven  through  a  gear-box  at  the  left-hand  end  of 
the  machine.  Provision  is  made  for  controlling  the  lead- 
screw  by  two  levers  which  are  conveniently  located  near  the 
center  of  the  machine;  one  of  these  levers  controls  a  rock- 
ing bracket  that  swings  a  worm  into  engagement  with  a 
worm-wheel  for  the  power  feed,  and  the  other  lever  changes 
from  power  feed  to  a  positive  tapping  lead,  or  vice  versa. 
When  the  mechanism  controlled  by  these  levers  is  thrown 
out  of  engagement,  a  hand-operated  quick  return  of  the  car- 
riage is  available,  this  movement  being  obtained  by  turning 
the  large  hand  wheel,  which  will  be  seen  at  the  right-hand 
end  of  the  carriage.  It  will  be  apparent  that  this  is  a  manu- 
facturing machine,  and  after  it  has  once  been  set  up,  it  is 
likely  to  operate  on  one  job  for  a  considerable  length  of 
time.  Therefore,  only  one  rate  of  power  feed  and  one  tap- 
ping lead  have  been  provided,  and  the  spindle  speed  is  sim- 
ilarly arranged.  By  changing  one  gear  in  either  drive,  a 
suitable  rate  of  feed  or  tapping  lead  may  be  obtained  for  the 
particular  job  on  which  the  machine  is  to  be  used. 


Opposed-spindle  Boring,   Facing,   and  Tapping  Machine  buUt  by  the  Munson  Mill  Machinery  Co. 


LAVOIE  AIR  CHUCK 

The  Lavoie  air  chuck,  manufactured  by 
the  Frontier  Chuck  &  Tool  Works,  30 
Letchworth  St.,  Buffalo,  N.  Y.,  has  the 
complete  chucking  and  operating  mech- 
anism forming  a  single  unit.  It  can  be 
installed  directly  on  the  end  of  the  spin- 
dle or  removed  as  readily  as  any  ordinary 
chuck.  Having  reversible  jaws  and  ad- 
justing screws,  it  is  operated  independ- 
ently by  hand  and  universally  by  air. 
The  mechanism  is  of  simple  design,  there 
being  but  one  packing  and  no  gears.  The 
range  of  sizes  is  from  3  inches  to  48  inches 
and  the  styles  in  accordance,  to  suit  an 
extremely  wide  range  of  chucking  work. 
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Fig.    I,     Plain  Vertical   Miller  built  by   the   Cochrane-Bly   Co. 

OOCHRANE-BLY  MILLERS  AND  SHAPERS 

These  simplex  machines  are  of  similar  design  to  the  duplex 
miller  and  shaper  which  has  been  built  for  several  years  by 
the  Cochrane-Bly  Co.  Simplex  millers  are  made  with  both 
plain  and  universal  heads,  but  the  simplex  shapers  are  only 
made  with  universal  heads.  A  circular  table  with  a  divid- 
ing attachment  and  a  compound  circular  table  are  made  for 
use  on  these  machines,  and  add  greatly  to  the  range  of  work 
for  which  they  are  adapted. 

For  several  years  the  Cochrane-Bly  Co.,  Rochester,  N.  Y., 
has  been  building  a  duplex  universal  miller  and  shaper. 
This  machine  was  fully  illustrated  and  described  in  the  New 
Machinery  and  Tools  section  of  Machinery  for  October,  1912, 
but  several  modifications  have  recently  been  made  in  the 
machine  which  is  now  being  built  with  single  heads,  so  that 
it  is  obtainable  as  a  universal  vertical  miller,  a  universal 
vertical  shaper,  or  a  plain  vertical  miller,  in  addition  to  the 
duplex  universal  vertical  miller  and  shaper.  The  universal 
head  on  both  the  duplex  and  simplex  machines  adjusts  right 
to  left  or  left  to  right  through  a  full  circle,  and  the  shaping 
and  milling  heads  may  be  adjusted  independently  front  and 
back  up  to  40  degrees,  these  heads  being  operative  in  any 
position. 

Features  of  the  Milling-  Machines 

An  adjustment  of  3%  inches  is  provided  for  the  milling 
spindle  with  hand  feed,  and  a  micrometer  screw  is  provided 


Fig.  2.     Universal  Vertical  Shaper  buUt  by  the   Cochrane-Bly  Co. 

on  the  spindle  housing  to  gage  the  depth  of  cut  in  milling, 
drilling,  etc.  The  spindle  is  hollow  and  it  is  furnished  with 
draw-bolts  for  holding  milling  cutters,  split  collets,  etc, 
Drilling,  milling,  boring  and  slotting  operations  can  be  per 
formed  at  any  angle  and  at  a  single  setting  of  the  work 
Reversal  of  the  direction  of  spindle  rotation  can  be  accom 
plished,  and  the  drive  can  be  disconnected  to  allow  the  spin 
die  to  be  revolved  freely  by  hand.  A  locking  pin  provides 
means  of  securing  the  spindle  while  changing  cutters,  etc. 
The  clutch  pulley  has  an  oil  reservoir  insuring  thorough 
lubrication  for  long  periods,  and  a  cone  brake  opposes  the 
clutch  and  is  engaged  when  the  clutch  is  disengaged,  thus 
bringing  the  machine  to  an  instant  stop.  Changes  of  speed 
are  instantly  obtainable  by  shifting  a  lever  that  is  located 
within  easy  reach  of  the  operator  when  in  his  working  posi- 
tion. The  plain  milling  machine  is  provided  with  ten  spin- 
dle speeds  and  twelve  feed  changes,  and  it  will  take  any  of 
the  standard  attachments  furnished  for  the  universal  ma- 
chines. 

Arrangement  of  the  Shaper  Ram 

The  shaper  ram  is  adjustable  for  a  stroke  from  0  to  6 
inches,  and  the  tool-head  is  adjustable  on  the  ram  through 
a  full  circle.  A  toggle  link  and  adjustable  dogs  afford  pos- 
itive operation  for  the  clapper-box.  The  crank-arm  is  made 
of  solid  steel,  and  compensation  is  provided  in  the  crankpin 


Fig.   3.     Circular  and   Compound   Tables   used   in   Combination  on  the 
Cochrane-Bly  Machines 


Fig.  4.     Circular  Table  with  Dividing  Attachment  for  Use  on 
Cochrane-Bly   Machines 
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bos  if  take  up  wear  on  both  the  crankpln  and  link,  \  trie 
lion  clutch  pulley  and  a  double  cone  of  gears  running  In  oil 
transmll  the  driving  power.     All  gears  In  the  machine  are 

made    of     Bteel     and     thl  In     the     driving     train     arc 

hardened. 

ohmenta  tor  Use  on  the  Machine 

An    important    pail    of   the  equipment    furnished    with    these 

machines  consists  of  a  circular  table  provided  with  a  divid 

Ing  attachment,  and  the  compound  circular  table.  Willi 
these  attachments  holes  can  he  drilled  and  bored  in  jigs  on 
tive  sides  of  a  block,  without  requiring  the  work  to  be  reset. 
Radial  slots  can  ho  accurately  spaced  and  planed  at  any 
angle.  Keyways  may  be  spaced  at  any  number  of  degrees 
and  minutes  apart,  and  they  may  be  cut  in  either  straight 
or  tapered  holes.  Die-hlocks  may  be  readily  drilled,  bored, 
shaped  and  filed,  without  requiring  the  work  to  be  reset. 
By  using  the  circular  and  compound  tables  in  combination, 
dies  and  other  parts  can  be  machined  from  any  number  of 
centers,  and  circular  arcs  with  different  centers  may  be 
brought  together.  Intricate  forms  and  shapes  may  be  de- 
veloped with  a  high  degree  of  accuracy.  Examples  of  work 
on  which  such  op- 
erations are  re- 
quired are  tools 
and  templets  for 
tire  molds,  molds 
for  bakelite  pro- 
ducts, dies  for  die- 
casting  metal, 
molds  for  glass- 
ware, etc.,  dies  for 
blanking  and  form- 
ing sheet  metal, 
metal  pattern  work, 
and  many  similar 
operations. 

Provision  is  made 
for  using  the  stand- 
ard Brown  &  Sharpe 
vernier  scale  outfit 
on  both  the  longi- 
tudinal and  trans- 
verse slides,  thus 
assuring  the  attain- 
ment of  accurate 
measurements.  In 
addition  to  the  cir- 
c  u  1  a  r  and  com- 
pound  tables,   a 


plain  milling  machine  vise,  drill  chuck,  spring  chuck,  collets, 
sleeves  for  Morse  and  B.  &  S.  tapers,  draw-bolts,  centers, 
and  expanding  arbors  can  be  furnished  as  special  equip- 
ments. A  simple  form  of  individual  electric  motor  drive  can 
be  applied  to  all  of  these  machines. 

Principal  dimensions  of  these  machines  are  as  follows: 
Size  of  table  inside  oil-pockets,  9  by  29  inches;  longitudinal 
table  travel,  18%  inches;  transverse  table  travel,  9  inches; 
vertical  table  travel,  18  inches;  size  of  T-slots,  %  inch;  ad- 
justment of  center  head,  360  degrees;  forward  and  back  ad- 
justment of  milling  head,  40  degrees;  forward  and  back  ad- 
justment of  shaper  head,  40  degrees;  range  of  milling  spin- 
dle speeds,  55  to  330  R.  P.  M.;  maximum  speed  of  high-speed 
milling  attachment,  1400  R.  P.  M.;  maximum  distance  from 
table  to  spindle,  20  inches;  maximum  distance  from  table 
to  tool-head,  18  inches;  distance  from  center  of  spindle  to 
column,  13  inches;  range  of  shaper  speeds,  25  to  150  strokes 
per  minute;  taper  of  hole  in  spindle,  No.  9  B.  &  S.;  diam- 
eter of  hole  through  spindle,  17/32  inch;  rates  of  feed  per 
revolution  of  milling  spindle,  0.002,  0.004,  0.006,  0.008,  0.016 
and  0.024  inch;  feeds  per  stroke  of  shaper  ram,  0.0025  to 
0.020  inch;  speed  of  driving  pulley,  500  R.  P.  M.;  size  of 
driving  pulley,  10  inches  in  diameter  by  3  inches  face  width; 
and  floor  space  occupied  by  machine,  57  by  66  inches. 


RYERSON  QUINTUPLE  PUNCH 
AND  SHEAR 

The  quintuple  combination  punching  and  shearing  ma- 
chine winch  is  shown  in  an  Illustration  thai  accompanies 
the  following  description,  is  a  recent   product  of  Joseph  T. 

EfyerBOn    A    Sou,    L6th    and    Rockwell    Sis.,    Chicago,    111.      This 

machine    is    built    With    a    Kt(nd    tn •    which    affords    ample 

strength  for  the  neavj  ervict  required  of  it,  without  mak- 
ing the  weight  or  hulk  unnecessarily  great.  The  machine 
is  shown  with  three  of  the  five  available  units  in  operation. 
The  combination  of  five  units  in  a  single  machine  is  the 
means  of  saving  a  lot  of  floor  space;  and  where  several  op- 
erations are  to  be  performed  on  the  same  piece  of  work, 
time  is  also  saved  which  would  otherwise  be  required  to 
transport  heavy  pieces  from  one  machine  to  another.  No 
changing  of  attachments  or  tools  is  necessary  to  enable  this 
machine  to  perform  such  operations  as  shearing  plates  or 
round  and  square  bars,  coping  and  notching,  section  cutting 
and  punching.  Another  advantage  claimed  for  this  machine 
is  that  it  makes  clean,  accurate  cuts  without  having  any 
tendency  to  distort  the  shape  of  the  work. 

At  the  operating 
side  of  the  machine 
there  are  no  over- 
hanging members; 
all  parts  of  the 
driving  mechanism 
such  as  gears, 
clutches,  and  fly- 
wheels being  locat- 
ed at  the  opposite 
side.  This  consti- 
tutes an  important 
safety  feature.  The 
different  units  of 
the  machine  are 
also  located  far 
enough  from  each 
other  so  that  one 
or  more  operators 
will  not  interfere, 
if  it  is  desired  to 
use  several  parts 
of  the  machine 
simultaneously.The 
section  cutter  is 
given  ample  space 
to  allow  the  oper- 
ator to  cut  mate- 
All   foot-lever   connec- 


Quintuple   Punching   and   Shearing  Machine  huilt  hy  Joseph  T.  Ryerson  &  Son 


rial  right-  or  left-hand  as  desired, 
tions  for  operating  the  clutches  are  arranged  so  that  they 
do  not  interfere  with  long  plates  when  passing  through  the 
full  length  of  the  machine  frame  for  slitting  operations. 
Three-jaw  automatic  clutches  are  used,  which  are  independ- 
ent of  each  other.  The  clutch  on  the  punch  end  is  provided 
with  a  loose  disk  to  permit  adjustment  of  stroke  at  any 
desired  position.  The  clutch  for  the  slitting  shear,  bar  cut- 
ter, and  coping  and  notching  mechanism  can  be  operated  by 
either  a  hand-lever  or  foot-treadle.  The  clutches  for  the 
punch  and  the  section  cutter  are  controlled  only  by  means 
of  treadles. 

All  gears  and  pinions  of  the  machine  are  made  of  cast  steel 
with  teeth  cut  from  the  solid  metal,  with  the  exception  of 
the  motor  gear  on  machines  operated  by  direct-connected 
motor  drive.  The  clutch  gears  and  eccentric  shafts  run  in 
bronze  bushings  provided  with  means  for  ample  lubrication. 
Heavily  constructed  outboard  bearing  brackets  take  up  all 
strain.  When  the  machine  is  to  be  equipped  with  a  direct- 
connected  driving  motor,  the  motor  bracket  and  a  gear  and 
rawhide  pinion  are  furnished  for  mounting  the  motor  at  the 
top  of  the  machine.  Where  belt  drive  is  to  be  employed,  a 
tight  and  loose  pulley  and  a  belt  shifter  are  furnished  with 
the  machine. 
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FLATHER  MANUFACTURING  LATHE 

This  machine  swings  approximately  8  inches  over  the  ways 
and  it  will  hold  pieces  of  work  up  to  15  inches  in  length 
between  centers.  It  is  adapted  for  a  wide  range  of  manu- 
facturing and  tool-room  operations  that  are  ordinarily  done 
on  a  machine  of  larger  size,  which  is  more  expensive  and 
occupies  a  greater  amount  of  floor  space. 

A  7-inch  ball  bearing  manufacturing  lathe  has  recently 
been  developed  by  the  Flather  Mfg.  Co.,  Nashua,  N.  H., 
which  is  adapted  for  use  on  both  tool-room  and  production 
work  that  comes  within  its  range.  This  is  a  high-speed, 
screw-cutting  engine  lathe  of  sufficient  capacity  to  handle 
a  great  many  jobs  that  are  ordinarily  set  up  on  much  larger 
machines.  Each  unit  of  the  new  Flather  lathe  has  been 
carefully    designed    with    a    view    to    providing    convenient 


Fig.   1. 


Floor  Type   of  7-inch  Ball  Bearing  Manufacturing   Lathe   huilt 
by   the   Flather  Mfg.    Co. 


means  of  operation,  in  addition  to  adequate  strength  and 
durability.  Although  it  is  rated  as  a  7-inch  machine,  the 
actual  swing  over  the  ways  is  approximately  8  inches,  and 
the  lathe  will  hold  work  up  to  15  inches  in  length  between 
centers.  The  bed  is  36  inches  long  and  it  is  braced  with 
cross-ribs.  On  bench  type  machines  the  bed  is  cast  integral 
with  the  legs  while  on  floor  type  machines  the  bed  is  bolted 
to  the  pan  and  legs.  A  taper  attachment  is  furnished,  which 
is  interchangeable  on  any  of  these  machines,  so  that  a  taper 
attachment  may  be  ordered  at  a  later  date  for  use  on  any 
machine  that  is  already  in  service. 


Fig.   3.     Right-hand   End  of   Flather   Lathe  showing   Design   of   Bed 

Long  bearings  are  provided  for  the  headstock  on  the  bed. 
The  spindle  is  made  of  high-carbon  steel  with  a  %-inch  hole 
bored  through  it.  Draw-in  chucks  with  collets  up  to  %  inch 
can  be  used  in  this  spindle.  A  No.  3  Morse  taper  socket 
is  reamed  at  the  front  end  of  the  spindle,  and  the  spindle 
bearings  are  fitted  with  liberally  proportioned  bronze  boxes. 
The  3-step  cone  pulley  carries  a  l^i-inch  belt  and  this  pulley 
is  mounted  on  heavy  ball  bearings  that  are  held  in  separate 
housings  from  those  carrying  the  spindle  bearing  boxes. 
These  ball  bearings  take  the  strain  and  pull  of  the  belt,  and 


Fig.    2. 


Rear   View    of    Bench    Type    of   Flather    Manufacturing    Lathe, 
showing   Arrangement  of   Taper  Attachment 


Fig.   4,     Left-hand   End   of   Flather  Lathe   showing   Arrangement   of 
Gearing 

allow  the  spindle  to  run  freely,  thus  affording  the  maximum 
power  and  making  it  possible  to  employ  spindle  speeds  as 
high  as  1500  or  2000  revolutions  per  minute.  The  machine 
is  back-geared  in  the  ratio  of  7  to  1. 

Long  bearings  are  provided  for  the  carriage  on  the  bed 
and  they  are  furnished  with  felt  wipers  to  remove  foreign 
matter  from  the  ways  and  to  facilitate  lubrication.  A  feed- 
stop  is  provided,  which  can  be  instantly  set  for  any  length 
of  feed  that  is  required.  This  stop  automatically  disengages 
the  feed  clutch.  The  lead-screw  is  13  16  inch  in  diameter 
with  ten  Acme  threads  per  inch.    Great  care  is  taken  in  cut- 
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Fig.    5.      Longitudinal   Section    through   Headstock    of   Flather   Lathe 
showing  Ball  Bearings  that  support  Cone  Pulley 

ting  the  thread  on  the  lead-screw  and  it  is  held  by  a  central 
bearing  on  which  the  step  nuts  act,  allowing  the  screw  to 
be  free  at  the  back  end  for  expansion  or  contraction.  The 
lead-screw  nut  is  cut  from  solid  cast  iron  and  it  is  operated 
by  a  cam.  A  travel  of  41/4  inches  is  provided  for  the  cross- 
slide,  and  the  compound  rest  has  a  travel  of  over  1%  inch. 
Attention  is  called  to  the  fact  that  the  cross-feed  nut  does 
not  have  to  be  disconnected  when  using  the  taper  attach- 
ment. A  double  friction  type  of  two-speed  countershaft  is 
used  to  drive  this  machine.  Positive  adjustment  of  the  fric- 
tion is  provided,  and  care  has  been  taken  to  have  the  rotat- 
ing members  carefully  balanced  in  order  that  they  may  run 
without  vibration  at  high  speed.  The  bench  type  of  machine 
weighs  approximately  300  pounds  and  the  floor  type  ma- 
chine weighs  about  400  pounds.  The  floor  space  occupied  is 
24  by  42  inches. 


RENO-KAETKER  SWING  SAW 

The  motor-driven  swing  saw  which  forms  the  subject  of 
the  following  description,  is  a  recent  product  of  the  Reno- 
Kaetker  Electric  Co.,  701  Gerke  Bldg.,  Cincinnati,  Ohio.  It 
will  be  seen  that  this  machine  has  a  base  for  the  swinging 
arm,  which  is  so  designed  that  the  base  can  be  mounted  on 
any  convenient  wall  or  column  in  an  out-of-the-way  position, 
because  with  the  electric  motor  drive,  a  lineshaft  is  not  needed 
to  furnish  power.  The  swinging  arm  and  the  two  motor 
rails  are  fastened  to  a  bar  which  is  movably  connected  to 
the  base;  and  a  keyway  holds  the  rails  from  turning  around 
the  bar,  although  they  can  be  moved  from  side  to  side.  The 
motor  rails  are  keyed  at  such  an  angle  that  when  the  motor 
is  mounted  in  place,  its  weight  acts  as  a  counterbalance  for 
the  swinging  arm  and  causes  the  arm  to  move  back  to  the 
rear  of  the  table  as  soon  as  the  operator  releases  the  handle. 


Upon  reaohlni  Iti  rear  position,  a  «;i t <ii  mechanism  retains 
the  arm  al  the  back  of  the  table,  this  catch  being  k<>  arranged 
thai  the  arm  cannot  be  pulled  forward  without  gripping  the 
handle.  As  a  result,  there  is  no  danger  of  the  arm  swinging 
like  a  pendulum  and  Injuring  the  operator  or  persona  who 
are  passing  near  the  machine,  another  feature  of  this  equip- 
ment is  the  design  of  the  arm.  It  will  be  noted  that  the 
lower  end  is  bent  backward  so  that,  as  the  arm  moves  for- 
ward, it.  will  strike  (lie  operator  before  the  saw  can  injure 
him.  With  such  an  arrangement,  there  is  very  little  danger 
of  a  workman  being  cut.  Another  feature  of  this  design  is 
that  it  locates  the  belt  out  of  the  operator's  way. 


Motor-driven   Swing   Saw   built   by   the   Reno-Kaetker   Electric   Co. 


SOUTHWARK  FORGING  PRESS 

Hydraulic  shell-piercing  presses  built  by  the  Southwark 
Foundry   &   Machine   Co.,    Philadelphia,   Pa.,   were    used    in 
numerous  munition  plants,  and  many  of  these  machines  are 
now  lying  idle.     To  provide  for  adapting  them  for  handling 
general  classes  of 
forge    work,    this 
company   has   de- 
signed   a    single- 
lever    high  -  speed 
valve  control  and 
a     low-  pressure 
filling  tank.    This 
tank  is  located  at 
the    top    of    the 
main    cylinder   to 
which  is  attached 
a   special   casting 
that  .forms   the 
bottom    of    the 
filling    tank.     A 
large  low-pressure 
filling  check  valve 
is  provided  in  the 
tank    bottom   and 
the    pull-back    is 
inside  the  tank, 
in  order  to  reduce 
the  over-all  height 
of    the    press.     A 
single  lever  oper- 
ates    the     main 
cylinder,  the  pull- 
back  cylinder, 
and  the  low-pres- 
sure filling  check 
valve.  By  moving 
this  operating  lev- 
er from  its  neutral 
position  slightly 
downward,  the  pressure  water  from  the  pull-back,  cylinder 
is  exhausted,  and  the  low-pressure  filling  valve  operating  the 
main   cylinder    is   lifted,   so   that  when   the   moving   platen 
descends,  the  low-pressure  water  from  the  tank  fills  the  main 
cylinder  until  the  die  comes  into  contact  with  the  forging. 
At  this  point,  the  valve  lever  is  moved  still  further,  allowing 
the   high-pressure  water   to   enter   the   main   cylinder,   thus 
doing  the  actual  forging  with  the  full  capacity  of  the  press. 
Then,  by  raising  the  valve  lever,  the  filling  check  valve  is 
opened  and  pressure  is  applied  to  the  pull-back  which  will 
return  the  moving  platen  of  the  press,  exhausting  the  water 
from  the  main  cylinder  back  into  the  filling  tank,  while  the 
additional  volume  of   water   which   has   been   used   from   a 
high-pressure   cistern   will   pass   through   the   overflow   pipe 
from  the  tank  back  into  the  suction  pump  of  the  tank. 

A  350-ton  press  of  this  kind  is  in  operation  in  the  South- 
wark Foundry  &  Machine  Co.'s  forge  shop,  which  is  said  to 
be  giving  satisfactory  results  on  general  work.     This  press 


Shell-piercing    Press    built    by    the    Southwark 

Foundry   &   Machine   Co.,    which   has   been 

adapted   for   the   Performance   of 

General  Forging  Operations 
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is  able  to  make  from  twenty-five  to  thirty  full  capacity  work- 
ing strokes  per  minute,  and  from  fifty  to  sixty  light  working 
strokes  per  minute.  This  type  of  press  will  require  a  com- 
paratively small  sized  accumulator,  while  the  pump  capacity 
will  be  equal  to  the  quantity  of  water  used  for  the  short 
high-pressure  stroke  for  a  specified  number  of  strokes  per 
minute. 


LOSHBOUGH-JORDAN  INCLINABLE 
POWER  PRESSES 

The  Loshbough-Jordan  Tool  &  Machine  Co.,  Renn  St.  and 
Sterling  Ave.,  Elkhart,  Ind.,  has  recently  added  Nos.  1  and 
2  plain  open-back  inclinable  power  presses  to  its  line.  In 
designing  these  machines,  an  effort  has  been  made  to  com- 
bine the  features  of  simplicity,  strength,  and  durability  with 
the  necessary  convenience  of  operation.  It  will  be  seen  that 
the  machines  are  of  the  open-back  inclinable  type  and  they 
can.be  easily   changed   from   one   position   to  another.     All 

parts  of  the  mech- 
anism are  acces- 
sible, so  that  ad- 
justments may  be 
made  without 
loss  of  time,  and 
all  working  parts 
are  adjustable  en- 
abling compensa- 
tion to  be  made 
for  lost  motion 
developed  through 
wear  resulting 
from  continuous 
service.  Making 
such  adjustments 
enables  the  press 
to  be  kept  accu- 
rate during  its 
entire  operating 
life.  Wrenches 
for  making  ad- 
justments are  a 
part  of  the  reg- 
ular equipment 
of  this  machine. 
The  No.  1  press 
has  a  capacity  for 
pressures  up  to  10 
tons,  and  the  No. 
2  press  develops 
14    tons    pressure. 


Loshbough-Jordan    Inclinable    Power   Press    built 
in  Nos.   1  and  2  Sizes 


VICTOR  SELF-OPENING  DIE-HEAD 

The  Victor  Tool  Co.,  Waynesboro,  Pa.,  is  now  manufactur- 
ing a  self-opening  die-head  which  is  illustrated  and  described 
herewith.  Descriptions  have  been  published  in  Machinery 
of  the  collapsible  taps  made  by  this  company  and  in  in- 
troducing the  new  self-opening  die-head,  the  manufacturer 
states  that  the  same  general  principles  of  design  and  con- 
struction have  been  applied;  in  other  words,  the  die-head  is 
a  collapsible  tap  "turned  inside  out."  The  chasers  are  sup- 
ported by  individual  plungers  having  a  14%-degree  angle,  to 
which  the  chasers  having  a  corresponding  angle  are  held  by 
means  of  a  slot  that  fits  over  a  tongue  on  the  plunger.  Each 
plunger  is  securely  held  in  a  scroll 
ring  or  collar,  which  guarantees  positive 
and  absolutely  simultaneous  action  in 
opening  or  closing  the  die-head.  This 
construction  also  provides  a  bearing  at 
the  back  of  the  chasers  for  their  entire 
length.  Without  sufficient  support,  the 
chasers   are  apt   to   tilt  and   cut   tapered 


Self-opening  Die-head  made   by  the  Victor   Tool  Co. 

stopped,  the  Victor  die-head  opens  automatically.  The  die- 
head  can  be  opened  at  any  point  by  simply  retarding  the 
travel  of  the  turret-slide  by  means  of  a  handle  or  by  dis- 
engaging a  pin  in  the  latch  attachment  of  the  die-head.  A 
hollow  shank  can  be  furnished  for  the  die-head  to  provide 
capacity  for  cutting  any  desired  length  of  thread,  and  special 
shanks  can  be  furnished  to  fit  any  machine  on  which  the 
die-head  is  to  be  used.  Adjustment  is  provided  up  to  ap- 
proximately 1/32  inch,  either  over  size  or  under  size,  making 
it  possible  to  cut  a  tight  or  a  loose  fitting  thread,  as  desired. 
Adjustment  is  obtained  by  means  of  two  knurled  thumb- 
screws at  the  back  of  the  head,  one  of  these  screws  being  used 
for  adjusting,  while  the  other  acts  as  a  lock-screw.  The  head 
is  accurately  graduated  to  determine  the  proper  adjustment. 
Each  head  is  regularly  furnished  with  a  roughing  and  a 
finishing  attachment,  operated  by  a  small  lever  at  the  base 
of  the  head,  which  sets  the  chasers  back  approximately  0.010 
inch  for  taking  the  roughing  cut;  and  then  by  returning  the 
handle  to  its  original  position,  the  chasers  are  set  for  the 
exact  finished  diameter  to  which  the  head  has  been  adjusted. 
This  arrangement  is  especially  useful  when  cutting  coarse 
threads  or  exceptionally  tough  stock.  Right-  or  left-hand 
threads  of  standard  or  special  pitches  may  be  cut  in  any 
form  of  thread.  Standard  die-heads  of  this  type  will  cut  to 
within  1/8  inch  of  a  shoulder,  and  where  the  shoulder  is 
too  large  to  fit  into  the  opening  of  the  die-head,  the  chasers 
can  be  extended  through  the  cap  to  permit  them  to  reach 
closer  to  the  shoulder.  The  chasers  may  be  easily  changed 
in  one  of  these  die-heads  by  removing  the  cap  and  lifting 
the  chasers  out  of  the  plungers,  slipping  others  into  place, 
and  then  replacing  the  cap.  The  die-head  is  entirely  en- 
closed so  that  there  is  no  possibility  of  chips,  dirt,  or  other 
foreign  matter  finding  its  way  into  the  mechanism. 


CAIRD  DOUBLE-END  BRIDGE  REAMER 

In  the  accompanying  illustration,  there  is  shown  a  revers- 
ible double-end  bridge  reamer  which  is  made  by  K.  A.  Caird, 
1226  Oliver  Bldg.,  Pittsburg,  Pa.  A  special  chuck  is  fur- 
nished for  holding  these  reamers,  which  is  equipped  with 
jaws  to  hold  the  fluted  end  so  that  the  reamer  may  he  re- 
versed after  one  end  becomes  dull.      Each  jaw  of  the  chuck 


threads.    When  the  travel  of  the  turret  is 


Reversible  Double-end  Bridge  Reamer  made  by  R.   A.   Caird 
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carries  ■  pilot  which  flta  Into  one  llute,  these  pilots  being 
of)  iei  in  such  b  waj  thai  thej  do  nol  dull  the  cutting  edges 
of  the  reamer.  The  olaim  is  made  tor  this  principle  of 
reamer  design  thai  on  a  tool  ol  average  size  al  leasl  one 
pound  ol  high-speed  steel  I  aved  bj  aol  having  b  Bhank; 
ami  one  <>i  these  tools  oan  be  Bold  lor  from  80  to  50  per 
cenl  less  than  two  high-speed  Btee]  reamers  with  shanks. 
on  Beld  work,  an  additional  Baving  is  often  effected  through 
the  possibility  oi  reversing  a  Caird  reamer  and  using  the  op- 
posite  end,  Instead  of  having  to  wait  for  a  tool  which  has 
been  accidentally  damaged'  The  flutes  in  the  two  ends  of 
the  reamer  are  Btaggered  In  such  a  way  that  the  maximum 
Strength  is  obtained.  The  chucks  furnished  with  these 
reamers  are  equipped  with  two  sizes  of  jaws  to  take  six  dif- 
ferent sizes  of  bridge  reamers.  These  tools  are  adapted  for 
use  in  bridge  work,  structural  steel  plants,  boiler  shops,  etc. 


"THOR"  IMPROVED  HOSE  COUPLING 

An  improved  type  of  "Thor"  hose  coupling  has  recently 
been  added  to  the  line  of  pneumatic  tools  and  auxiliary 
equipments  manufactured  by  the  Independent  Pneumatic 
Tool  Co.,  600  W.  Jackson  Blvd.,  Chicago,  111.  This  coupling 
is  of  the  sliding  sleeve  type.  There  is  a  locking  collar  on 
each  end,  and  when  the  coupling  is  connected,  these  locking 
collars  or  sliding  sleeves  work  in  opposite  directions  and 
cannot  be  disengaged  by  coming  into  contact  with  rough 
surfaces.  This  makes  a  positive  locking  arrangement  under 
any  conditions.  When  desired,  the  coupling  can  be  instantly 
disconnected  by  a  straight  pull  on  the  sliding  sleeve  at  each 
end,  and  it  is  not  necessary  to  twist  the  sleeves  as  the 
beveled  jaws  separate  as  soon  as  the  locking  shoulder  moves 
back.  The  sliding  sleeves  are  said  to  be  amply  proportioned 
to  resist  any  ordinary  strains  to  which  they  are  likely  to  be 
subjected,  and  the  operating  spring  may  be  easily  replaced, 
if  necessary,  by  simply  removing  a  washer  at  the  back  end. 
An  L-shaped  gasket  is  used,  and  when  the  coupling  is  con- 
nected, this  gasket  is  held  in  place  by  air  pressure.  It  can- 
not be  blown  out  when  the  coupling  is  disconnected,  because 
it  is  held  by  a  projecting  shoulder. 


KENT  SINGLE-STROKE  HEADER 

The  Kent  Machine  Co.,  Kent,  Ohio,  is  now  building  a  solid- 
die,  single-stroke  header  of  %  inch  capacity.  A  Scotch  yoke 
with  a  solid  wedge  adjustment  is  used  on  this  machine  in- 
stead of  a  connecting-rod.  The  use  of  this  type  of  mechan- 
ism for  driving  the  cross-head  forward  affords  an  action  of 
unusual  uniformity  and  freedom  from  vibration.  The  fly- 
wheel has  a  tapered  square  hole  in  it,  which  fits  over  the 
end  of  a  shaft  that  is  formed  like  the  frustum  of  a  pyramid. 
This  is  a  desirable  method  of  construction  when  it  is  found 
necessary  to  disassemble  the  machine;  also,  it  affords  a 
positive  drive  up  to  the  full  pulling  power  of  the  belt. 

Particular  attention  has  been  paid  to  designing  the  cut- 
off mechanism.  All  parts  are  liberally  proportioned  and  pro- 
vided with  means  of  adjustment  for  wear.     The  designers 
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Single-stroke  Solid-die  Header  built  by  tbe   Kent  Machine  Co. 

have  also  made  a  point  of  making  all  parts  of  the  mechan- 
ism readily  accessible,  in  order  to  facilitate  making  repairs 
or  adjustments.  By  simply  removing  four  nuts  practically 
the  entire  cut-off  mechanism  is  opened  up.  A  friction  feed 
is  provided  on  the  machine,  which  consists  of  two  grooved 
feed-rolls  that  are  actuated  by  a  combination  ratchet  and 
ball  friction  device.  A  feed-stop  finger  is  provided  to  look 
after  any  over-feed  setting  of  the  feed  mechanism,  although 
the  accuracy  of  the  feed  relieves  this  finger  from  any  great 
amount  of  work  or  pressure.  The  length  of  feed  is  regulated 
and  controlled  by  the  hand  and  check  knobs,  shown  project- 
ing from  the  lower  part  of  the  feed  disk;  and  the  feed  may 
be  instantly  disengaged  by  an  eighth  turn  of  a  lever  located 
on  top  of  the  feed-roll  support.  This  machine  is  the  first  of 
a  line  of  rivet  making  machinery  to  be  placed  on  the  market 
by  this  company. 


Centering  Machine  built  by  the  Newton  Machine  Tool  Works,  Inc. 


NEWTON  CENTERING  MACHINE 

The  Newton  Machine  Tool  Works,  Inc.,  23rd  and  Vine 
Sts.,  Philadelphia,  Pa.,  are  now  building  a  machine  for  use 
in  centering  rough  and  irregular  shaped  forgings.  Two 
universal  centering  vises  of  the  interlocking  type  >  are  fur- 
nished with  this  machine,  the  jaws  of  these  vises  being  ad- 
justed by  means  of  screws  to  afford  sufficient  capacity  for 

holding  round  work  from  2 
inches  to  12  inches  in  diameter. 
Provision  is  made  for  moving 
the  vises  along  the  bed  of  the 
machine  by  means  of  a  rack 
secured  to  the  bed  and  a  pinion 
carried  by  each  vise.  The  ma- 
chine spindle  is  made  of  forged 
steel;  it  is  3  inches  in  diameter 
and  runs  in  bronze-bushed  bear- 
ings. A  cross  adjustment  of  4 
inches  and  a  vertical  adjustment 
of  4  inches  are  provided  for  the 
spindle,  and  also  a  hand  feed  of 
8  inches.  The  cross  and  vertical 
adjustments  are  equally  divided 
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Fig.  1. 


"Rollway"  Lubricant  Pump  manufactured  by  the  Michigan 
Machine   Co.,   Detroit,   Mich. 


from  the  center  line  of  the  work.  Accurate  alignment  of  all 
moving  parts  of  the  machine  is  maintained  by  adjustable 
tapered  shoes.  It  will  be  seen  that  the  machine  is  driven 
by  a  direct-connected  motor. 

The  principal  dimensions  of  this  centering  machine  are 
as  follows:  Diameter  of  spindle,  3  inches;  in-and-out  adjust- 
ment of  spindle,  8  inches;  vertical  adjustment  of  spindle,  4 
inches;  cross  adjustment  of  spindle,  4  inches;  length  of 
machine  bed,  16  feet;  width  of  base,  22  inches;  maximum 
distance  from  center  of  spindle  to  top  of  bed,  17%  inches; 
minimum  distance  from  center  of  spindle  to  top  of  bed, 
13%  inches;  and  distance  from  center  of  vise  to  top  of  bed, 
15%  inches. 


"ROLLWAY"  LUBRICANT  PUMP 

The  "Rollway"  pump  which  has  recently  been  placed  on 
the  market  by  the  Michigan  Machine  Co.,  of  Detroit,  Mich., 
is  adapted  for  delivering  coolant  to  cutting  tools  and  for 
providing  forced  feed  lubrication  for  bearings.  Its  principal 
working  parts  consist  of  two  rollers  which  rotate  eccentric- 
ally in  the  pump  chamber,  and  as  the  entire  operating  mo- 
tion is  one  of  rolling,  it  is  claimed  that  wear  is  reduced  to 
a  minimum.  This  pump  is  self-priming  and  it  may  be  used 
anywhere  within  10  feet  above  the  level  of  the  liquid  to  be 
pumped.  In  this  position  it  will  prime  itself.  If  all  the 
fluid  is  pumped  out  of  the  tank  so  that  the  pump  is  sucking 
air,  it  will  start  pumping  again  when  the  tank  is  refilled, 
without  requiring  priming.  No  relief  valves  or  overflow 
piping  are  required.  The  outlet  in  the  discharge  pipe  may 
be  closed  and  the  pump  allowed  to  run  without  damage  to 
any  part  of  its  mechanism.  This  result  is  obtained  by  using 
a  spring  placed  in  the  rectangular  slot  in  the  inner  roller, 
which  bears  against  a  squared  shaft.  This  spring  operates 
only  when  the  pressure  on  the  pump  is  as  great  as  the 
pressure  required  to  compress  the  spring.  When  this  pressure 
is  reached,  the  compression  of  the  spring  allows  the  rollers 
to  come  to  the  center  of  the  pump  chamber,  where  they  con- 
tinue to  revolve  in  the  liquid  without  developing  further 
pressure. 

It  is  claimed  that  the  "Rollway"  pump's  action  is  not  af- 
fected by  the  presence  of  foreign  matter  in  the  liquid  and 


Fig.    2. 


Phantom    View    of    "Rollway"    Lubricant    Pump    showing    Ar- 
rangement  of  the  Mechanism 


that  it  will  not  become  clogged.  Should  it  happen  that  metal 
chips,  paper,  rag,  waste,  etc.,  which  can  pass  through  the 
intake  pipe,  find  their  way  into  the  pump,  they  will  pass 
through  without  clogging,  because  the  action  of  the  pump 
consists  of  rolling  the  liquid  in  front  of  the  pump  rotor. 
Should  it  happen  that  a  chip  sticks  while  passing  through 
the  pump,  the  spring  to  which  reference  has  just  been  made, 
will  be  compressed  and  allow  the  roller  to  pass  over  the 
obstacle  without  damaging  the  pump  in  any  way.  After  the 
chip  has  been  released  by  this  means,  the  liquid  will  wash 
it  out  of  the  pump  at  the  next  revolution  of  the  rotor.  An- 
other feature  of  this  pump  is  that  it  may  be  used  upside 
down  or  in  any  other  position,  just  as  well  as  right  side 
up.  This  enables  the  pump  to  be  mounted  in  any  position 
on  the  machine  that  is  most  convenient. 

Either  side  of  the  pump  can  be  used  as  an  intake  or  out- 
let. The  pump  may  also  be  reversed  without  damage  and 
it  will  deliver  liquid  again  immediately  after  starting  rota- 
tion in  the  proper  direction.  This  adapts  the  "Rollway" 
pump  for  use  on  reversing  machines,  where  the  pump  is 
not  required  to  deliver  during  the  period  of  reversal.  Where 
it  is  necessary  to  maintain  a  constant  flow  in  a  given  direc- 
tion, regardless  of  the  direction  of  pulley  rotation,  the  pump 
may  be  equipped  with  reverse  valves.  The  speed  of  rotation 
is  not  a  factor  in  determining  the  efficient  operation  of  this 
pump.  It  may  be  operated  at  speeds  ranging  from  100  to 
600  revolutions  per  minute  or  higher,  making  the  pump  ap- 
plicable for  use  on  all  types  of  machine  tools,  without  ad- 
ditional expense  for  either  a  high-  or  a  low-speed  drive.  At 
present  these  pumps  are  being  made  with  %-  and  %-inch 
intake  and  outlet  openings,  but  they  will  later  be  made  in 
sizes  ranging  from  %  inch  to  2  inches  for  the  diameters  of 
the  intake  and  outlet. 


WINDAU  MULTIPLE  LATHE 
TOOL-HOLDER 

The  Windau  Tool  Co.,  1565  E.  17th  St.,  Cleveland,  Ohio,  is 
now  making  a  "4-in-l"  type  of  turret  tool-holder  for  use  on 
lathes.  As  is  clearly  shown  in  the  illustrations,  this  holder 
is  provided  with  a  turret  in  which  four  different  tool  bits 
may  be  mounted  so  that,  by  revolving  the  turret,  either  of 


Fig.    1.     Multiple   Lathe  Tool-holder   made  by   the   Windau   Tool   Co. 


Fig.   2.     Side  View  of  Multiple  Lathe  Tool-holder 
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ih,  e  bit  maj  be  read  11}  brought  Into  the  operating  poei 
(ion.  Ratchel  teeth  are  cut  Inside  the  turret  to  engage  a 
spring  pawl  carried  bj  the  Bhank  of  the  tool-holder,  thus 
in-i>\  Idlng  means  o  to    upporl   the  thrusl  of  the 

cut.  and  also  locating  the  turrel  In  position  to  give  the  tool 
i>ii  thai  Is  in  the  operating  position,  the  proper  degree  of 
rake  and  clearance.     Each  of  the  tool  bits  is  held  In  place 

in  the  turret  by  a  headless  set  screw  operated  by  the  wrench 

that  is  shown  in  Fig.  -.  and  this  method  of  clamping  af- 
fords at  least  i,  inch  adjust  meiil  to  compensate  for  reduc- 
tion in  the  length  of  the  tool  hits  due  to  grinding.  Tools 
Of  ttiis  type  arc  made  with  shanks  1\  by  rvs  inch  in  size 
and  they  carry  %-inch  square  high-speed  tool  steel  bits. 


WINFIELD  ELECTRIC  RIVETING  MACHINE 

In  order  to  explain  clearly  the  work  done  by  a  new  elec- 
tric riveting  machine  recently  placed  on  the  market  by 
the  Winfield  Electric  Welding  Machine  Co.,  Warren,  Ohio, 
attention  is  first  directed  to  the  worm-wheel  which  is  shown 
supported  by  a  bracket  at  the  front  of  the  machine.  This 
piece  consists  of  a  bronze  rim  in  which  the  teeth  are  gen- 
erated, and  two  cast-iron  flanges  which  fit  into  counterbored 


rival    in    a    \'i>,    short    space   of    time.      After    the    proper    tern 

perature  ha    been  Becured  In  the  rivet  for  heading,  the  lever 

in  the  Operator's  left   band  is  raised   which  brings  the  contact 

i  dear  of  the  rivet      After  releasing  the  lever  in  his  right 

band,  spring  /:  pulls  electrode    l    back,  so  as  not  to  interfere 

witii  the  movement  of  the  teel  beading  tool  which  is  di- 
rectly above  the  rival  at  ail  times.    Depressing  a  foot  treadle 

brings  the  heading  tool  down  by  power  on  the  rivet,  quickly 
heading  it.  A  controller  may  be  set  to  adjust  the  current 
for  any  size  of  rivet  to  be  headed.  From  2000  to  2f.oo  amperes 
of  current  are  delivered  to  the  electrode  at  2.5  to  5.5  volts. 
It  will  be  noted  that  the  worm-wheel  in  which  the  rivets 
are  to  be  set  is  carried  on  a  bracket  which  locates  the  work 
in  such  a  position  that,  by  simply  rotating  the  wheel,  suc- 
cessive rivets  may  be  brought  into  position  to  be  headed. 
Machines  of  this  type  are  adapted  for  heading  rivets  ranging 
from  Vi  up  to  and  including  %  inch  in  diameter. 


CISCO  GEARED-HEAD  LATHE 

The  Cisco  Machine  Tool  Co.,  Cincinnati,  Ohio,  has  recently 
added  to  its  line,  geared-head  lathes  which  may  be  equipped 
for  either  belt  or  individual  motor  drive.     Only  four  levers 


Riveter  built  by  the  Winfield  Electric  Welding  Machine  Co. 

recesses  on  each  side  of  the  bronze  rim,  to  form  the  body 
and  hub  of  the  wheel.  The  flanges  are  secured  by  ten  rivets 
that  are  headed  on  the  machine  which  is  here  illustrated 
and  described. 

This  apparatus  is  provided  with  an  "open  coil"  trans- 
former for  properly  transforming  the  line  voltage  for  the 
particular  class  of  work  for  which  it  was  designed,  and  a 
Cutler-Hammer  remote  control  switch  for  governing  the  flow 
of  current  through  the  work.  The  upper  electrode  A  is 
mounted  in  such  a  way  that  it  may  be  drawn  forward  and 
just  above  the  rivet  to  be  heated,  by  means  of  a  lever  held 
in  the  operator's  right  hand.  After  the  electrode  has  been 
brought  into  this  position,  the  operator  pulls  down  another 
lever  with  his  left  hand,  to  bring  the  electrode  A  into  actual 
contact  with  the  rivet  and  complete  the  electric  circuit.  A 
push-button  at  the  end  of  the  lever  in  the  operator's  left 
hand  is  then  depressed,  a  small  auxiliary  switch  is  closed, 
and  the  Cutler-Hammer  remote  switch  is  brought  into  play, 
allowing  the  current  to  flow  through  the  work  and  heat  the 


Cisco  Geared-head  Lathe  with  Belt  or  Individual  Motor  Drive 

are  required  to  obtain  a  range  of  ten  speeds;  and  twenty 
changes  of  speed  are  available  where  the  machine  is  driven, 
by  a  double  friction  countershaft,  while  ten  changes  are  ob- 
tained with  individual  motor  drive.  All  gears  are  of  steel 
with  the  exception  of  two  rawhide  gears.  The  same  head 
base  is  used  on  all  Cisco  lathes,  whether  they  are  of  the 
belt-driven,  motor-driven,  geared-head,  or  motor-driven 
geared-head  type;  and  the  same  head  top  is  used  on  the 
motor-driven,  belt-driven  geared-head,  and  motor-driven 
geared-head  lathes.  The  design  is  simple  and  compact  and 
no  members  are  overhung. 

Where  belt  drive  is  employed,  a  double  friction  counter- 
shaft is  used,  which  has  one  pulley  running  at  300  R.  P.  M. 
and  the  other  at  130  R.  P.  M.  The  high-speed  pulley  furnishes 
ten  spindle  speeds,  namely,  300  and  200  with  the  back-gears 
disengaged,  and  214,  146,  116,  78,  54,  36,  29,  and  19  R.  P.  M. 
through  the  back-gears.  The  low-speed  countershaft  pulley 
furnishes  ten  additional  spindle  speeds,  namely,  130  and  88 
R.  P.  M.  with  the  back-gears  disengaged,  and  93,  63,  50,  34.. 
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23,  15,  12,  and  8.5  R.  P.  M.  through  the  back-gears.  This  lib- 
eral range  of  spindle  speeds  is  obtained  by  four  levers  i  in- 
cluding the  back-gear  lever).  One  handle  controls  a  power- 
ful friction  on  the  spindle  and  two  handles  control  the  shift- 
ing of  four  back-gears  on  the  eccentric  shaft.  A  pull-pin  in 
the  face-gear  is  used  to  run  straight  from  the  spindle  when 
the  back-gears  are  out  of  mesh.  The  eccentric  shaft  lever 
or  back-gear  lever  engages  the  back-gears  with  the  spindle 
gears.  On  the  spindle  there  is  a  friction  and  six  gears; 
and  there  are  four  gears  on  the  back-shaft  and  two  gears  on 
the  driving  shaft.  All  gears  and  spindles  are  made  of  40- 
to  45-point  carbon  steel  except  the  driving  gears  which  are 
made  of  rawhide. 

Where  motor  drive  is  employed,  a  plate  is  placed  on  top 
of  the  regular  geared  head,  with  a  bracket  on  this  plate 
for  supporting  an  intermediate  stud  that  carries  the  inter- 
mediate rawhide  gear.  A  pinion  is  placed  on  the  motor 
spindle  and  a  gear  on  the  driving  shaft,  both  the  pinion 
and  gear  being  made  of  steel.  The  gears  are  covered,  and 
the  spindle  speeds  obtainable  with  this  arrangement  of  motor 
drive  are  220  and  150  R.  P.  M.  with  the  back-gears  dis- 
engaged, and  158,  107,  86,  58,  40,  27,  21,  and  14  R.  P.  M. 
through  the  back-gears.  A  direct-current  Westinghouse 
motor  running  at  1800  R.  P.  M.,  or  a  direct-current  General 
Electric  motor  running  at  1700  R.  P.  M.  may  be  used  to  drive 
the  machine.  A  2%-horsepower  motor  is  required  for  a  14- 
inch  lathe,  3  horsepower  for  a  16-inch,  5  horsepower  for  an 
18-inch,  and  7%  horsepower  for  a  24-inch  machine. 


LUMSDEN   OSCILLATING   TOOL  GRINDER 

Unless  the  forging  of  high-speed  steel  tools  is  done  by  a 
thoroughly  experienced  workman,  it  is  probably  safe  to  say 


been  made  for  holding  the  tool  stationary  and  oscillating 
the  wheel  across  the  tool  by  power.  This  oscillatory  move- 
ment is  accomplished  by  having  the  wheel-head  mounted  on 
an  inverted  pendulum  which  is  oscillated  by  power  trans- 
mitted througb  a  patented  eccentric  mechanism.  This  device- 
is  so  arranged  that  it  can  be  adjusted  by  manipulating  l< 
A  to  vary  the  distance  through  which  the  wheel  oscillates 
from  o  to  I1,  inch  or  0  to  l '  j  inch,  according  to  tin--  size  of 
the  machine.  The  wheel-head  is  of  cylindrical  form  and  it 
is  so  mounted  on  the  oscillating  base,  that  by  turning  a 
handwheel  /;  provision  is  made  for  advancing  the  wheel 
toward  the  tool  or  withdrawing  it,  as  required,  ilandwheel 
C  provides  the  third  adjustment,  namely,  that  of  position- 
ing the  wheel  so  that  it  oscillates  back  and  forth  in  the 
desired  position  for  the  tool  that  is  being  ground.  It  will 
be  apparent  that  the  entire  control  is  centralized,  so  that 
all  wheels  and  levers  are  within  easy  reach  of  the  operating 
position.  The  machine  is  started  and  stopped  by  means  of 
a  foot-treadle  directly  below  the  operating  position. 

On  the  Nos.  1  and  2  machines  the  tool-holder  is  universally 
adjustable  for  all  forms  of  tools  other  than  those  which  are 
"cranked"  or  offset  to  a  right  angle.  A  fixture  for  holding 
such  tools,  and  also  one  for  holding  tools  while  they  are 
being  ground  on  the  base,  are  the  only  loose  parts  of  the 
machine.  Any  shape  or  form  of  tool  can  be  quickly  ground 
without  the  use  of  a  former,  templet  or  fixture,  barring  the 
ones  which  have  just  been  mentioned  and  tools  which  have 
a  curved  top  face.  Such  tools  are  shaped  by  a  patented 
curved-face  attachment.  The  tool-holder  is  a  very  simple 
device  which  grips  all  rectangular  and  square  tools  by  the 
two  top  corners  and  the  base.  It  can  rotate  on  its  own  axis, 
swivel  on  trunnions  several  degrees  on  either  side  of  the 
horizontal,   and   swing    on    a    turntable    on    a    vertical    axis. 


Fig.  l. 


Front  View  of  No.   1  Lumsden  Oscillating'  Tool  Grinder 
recently   introduced  by  Alfred  Herbert,    Ltd, 


that  the  quality  of  the  steel  is  not  improved  by  the  forging 
operation.  It  is  upon  this  premise  that  the  Lumsden  oscil- 
lating tool  grinder  has  been  developed,  the  purpose  of  which 
is  to  provide  a  means  of  grinding  lathe,  planer,  shaper  and 
slotter  tools  direct  from  steel  sections  up  to  1  by  1%  inch 
in  size.  At  least  75  per  cent  of  the  tools  used  in  the 
average  machine  shop  are  made  from  sections  of  this  size  or 
smaller;  but  where  tools  must  be  made  from  larger  sized 
bars,  they  should  be  roughly  forged  to  shape  before  finishing 
them  on  the  tool  grinder,  because  there  is  so  much  excess 
metal  to  be  removed  that  it  cannot  be  done  economically 
with  a  grinding  wheel.  Practically  all  tools  that  can  be  made 
from  straight  pieces  of  bar  stock  up  to  %  by  1%  inch  in  size 
can  be  shaped  by  dry  grinding  on  the  Lumsden  grinder  at 
the  rate  of  twenty  per  hour,  and  larger  sections  up  to  1  by 
1%  inch  in  size  can  be  shaped  at  the  rate  of  twelve  per  hour. 
Lumsden  oscillating  tool  grinders  have  recently  been  in- 
troduced by  Alfred  Herbert,  Ltd.,  54  Dey  St.,  New  York  City. 
In  working  out   the   design   of   this   grinder,   provision   has 


Fig.  2,     Hear  View  of  No.   1  Lumsden  Oscillating  Tool  Grinder  showing 
Arrangement   of   Dust   Exhaust   and    Pump 

This  swinging  movement  is  made  use  of  to  bring  both  the 
side  and  front  faces  into  contact  with  the  grinding  wheel, 
and  also  for  forming  a  radius  on  the  nose  of  the  tool. 

The  swiveling  movement  gives  the  rake  or  clearance  angles 
required,  while  the  rotation  of  the  tool-holder  on  its  own 
axis  enables  the  top  and  side  faces  to  be  ground.  The  tool- 
holder  is  adjustable  sidewise  on  both  sides  pf  the  center 
line  to  allow  the  round  nose  of  offset  tools  to  be  brought 
over  the  center  of  the  vertical  swinging  movement.  The  No. 
3  tool-holder  has  all  the  adjustments  of  the  smaller  sizes, 
in  addition  to  which  it  is  arranged  with  extra  movements 
for  accommodating  many  Bpecial  tools  used  in  machines  for 
operating  on  armor  plate  and  other  heavy  work.  Adjust- 
able stops  are  provided  tor  each  movement  of  the  tool-holder, 
which  allow  duplicate  tools  to  be  rapidly  shaped. 

Some  tools  require  the  top  cutting  face  to  be  made  con- 
cave and  it  has  been  the  practice  to  grind  such  curved  faces 
by  hand,  using  a  small  sized  wheel.  A  patented  curved-face 
attachment   has   been   developed   for   use   on   the    Lumsden 
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[Hating  boo!  grinder,  winch  enables  such  work  to  be  done 
\cr\  rapidly,  it  consists  of  a  swlvellng  tool-holder  fitted 
to  ■  lever-operated  slide,  the  whole  mechanism  being  ar- 
ranged to  in  m  tii«'  tool-holder  of  the  machine  With  this 
equipmenl  B  ourved  face  of  an.\  di>sired  radius  can  be  pro- 
duced, ranging  from  thai  of  the  corner  of  the  wheel  up  to 
the  circumference  of  the  wheel,  by  simply  adjusting  the 
slide  on  winch  the  tool  is  carried  from  a  vertical  to  a  hori- 
ROntal    position. 

Referring  to  the  rear  view  of  the  machine  shown  in  Fig. 
2,  it  will  be  Been  thai  an  exhaust  fan  is  provided  which 
draws  away  the  metal  grindingS  and  waste  from  the  wheel, 
ami  discharges  them  into  an  exhaust  duct.  A  water  pump 
is  also  furnished.  The  Lumsden  oscillating  tool  grinder  is 
made  in  four  sizes  known  as  Nos.  1,  2,  2a,  and  3.  The  No.  1 
machine  will  grind  tools  with  shanks  ranging  from  y2  by  % 
inch  up  to  1  \s  inch  by  2  inches;  the  Nos.  2  and  2a  machines 
will  grind  tools  with  shanks  ranging  from  %  by  %  inch  up 
to  3  by  2  inches;  and  the  No.  3  machine  will  grind  tools  with 
shanks  ranging  from  •"•,   by  %  inch  up  to  6  by  3  inches. 


JOHNSON  &  BIDDLE  FILING  MACHINE 

The  Johnson  &  Biddle  Tool  Co.,  Elkhart,  Ind.,  has  recently 
developed  a  bench  filing  machine  which  is  shown  in  the  il- 


Filing  Machine   built  by   the  Johnson   &   Biddle   Tool   Co. 

lustration  that  accompanies  the  following  description.  This 
machine  has  a  reciprocating  over-arm  which  will  hold  stand- 
ard files,  the  method  of  clamping  the  file  being  so  arranged 
that  provision  is  made  for  readily  adjusting  and  lining  up 
the  file.  The  same  method  of  clamping  is  used  on  both  the 
top  and  bottom  of  the  file.  Adjustment  is  provided  for  the 
stroke  to  cover  a  range  from  0  up  to  iy2  inch.  This  machine 
is  especially  useful  for  filing  punches  and  for  similar  work. 
It  is  motor  driven  and  any  speed  may  be  obtained  from  400 
to  550  strokes  per  minute.  The  table  may  be  tilted  to  angles 
up  to  10  degrees,  thus  adapting  the  machine  for  filing  dies 
and  other  work,  on  which  a  clearance  must  be  provided. 
This  machine  weighs  90  pounds. 


FORBES  &  MYERS  DOUBLE  DISK  GRINDER 

The  accompanying  illustration  shows  a  disk  grinding  ma- 
chine which  has  just  been  placed  on  the  market  by  Forbes 
&  Myers,  178  Union  St.,  Worcester,  Mass.  In  working  out 
the  design  of  this  grinder,  care  has  been  taken  to  combine 
the  features  of  simplicity  and  convenience  of  operation.  The 
disks  are  12  inches  in  diameter  and  they  are  made  of  steel 
with  provision  for  driving  them  at  1800  revolutions  per  min- 


ute, it  will  be  sen 
that  swinging  tables 
are  p  r  0  V  i  d  e  <l  l"i 
holding  the  work 
against,  the  disks,  so 

that   the   work    mas 

be  oscillated  while 
the  grinding  opera- 
tion is  performed; 
hut  if  so  desired,  the 
work-holding  tables 
may  be  held  station- 
ary by  means  of  set- 
screws  which  clamp 
them  to  their  pivotal 
supports.  The  motor 
used  to  drive  this 
disk  grinder  is  of 
the  same  type  that 
is  used  on  Forbes  & 
Myers  tool  grinders. 
It  develops  a  max- 
imum of  2  horse- 
power and  is  fully 
enclosed.  Hess-Bright 
ball  bearings  used  in 
this  machine  are 
contained  in  dust- 
proof  housings  which 
not  only  exclude  dirt,  but  also  allow  each  bearing  to  be 
packed  with  a  sufficient  amount  of  grease  to  last  for  several 
months  without  further  attention.  The  electric  motor  can 
be  supplied  for  2-  or  3-phase  alternating-current  circuits  of 
25  or  60  cycles  and  of  any  voltage. 


Double  Disk  Grinding  Machine  built  by 
Forbes  &  Myera 


LUMSDEN    PLAIN    CUP-WHEEL    GRINDER 

Difficulty  is  often  experienced  in  obtaining  perfectly 
straight  faces  on  cutting  tools  when  they  are  ground  on 
the  periphery  of  an  ordinary  grinding  wheel.  Where  tools 
are  ground  on  this  surface  of  the  wheel,  it  is  found  that 
the  faces  are  likely  to  be  somewhat  concave,  but  this  trouble 
is  effectually  overcome  by  using  the  flat  side  face  of  the 
wheel  as  the  grinding  surface.  In  the  accompanying  illus- 
tration there  is  shown  the  Lumsden  ball  bearing  plain 
cup-wheel  grinder  which  has  recently  been  introduced  by 
Alfred  Herbert,  Ltd.,  54  Dey  St.,  New  York  City.     This  ma- 


Lumsden  Plain  Cup-wheel  Grinder  introduced  by  Alfred  Herbert,  Ltd. 


August,  1919 


MACHINERY 


1197 


chine  uses  the  flat  face  of  the  wheel  for  grinding,  and  it  is 
equipped  with  a  wheel  dresser  that  is  Incorporated  in  the 
design  to  make  it  a  self-contained  unit,  thus  enabling  the 
operator  to  keep  the  grinding  wheel  in  good  condition  with- 
out loss  of  time  in  obtaining  and  adjusting  an  independent 
dresser.  The  tool-rests  are  designed  to  afford  convenience 
of  operation  and  they  are  adjustable  for  setting  to  the  re- 
quired cutting  angle. 

Combined  radial  and  thrust  ball  bearings  support  the 
spindle,  and  it  is  driven  from  the  self-contained  countershaft 
which  is  also  equipped  with  ball  bearings.  In  working  out 
the  design  of  this  machine,  great  care  has.  been  taken  to 
make  the  bearing  housings  dustproof  and  oil-tight.  The 
water  supply  is  regulated  by  a  flooding  block  which  is  raised 
and  lowered  by  means  of  a  handwheel,  so  that  the  level  of 
the  water  in  contact  with  the  wheel  may  be  varied  accord- 
ing to  the  amount  of  water  that  is  required.  When  so  de- 
sired this  machine  can  be  equipped  with  individual  motor 
drive,  the  motor  being  mounted  directly  upon  the  wheel- 
spindle.  The  equipment  furnished  with  the  machine  includes 
a  countershaft  and  Norton  grinding  wheel.  These  Lumsden 
grinders  are  made  in  Nos.  11  and  12  sizes,  and  they  have 
grinding  wheels  12  and  16  inches  in  diameter,  respectively. 


HEALD  INTERNAL  GRINDING  MACHINE 

For  use  in  grinding  short  work  of  small  diameter,  the 
Heald  Machine  Co.,  Worcester,  Mass.,  has  recently  developed 
a  No.  85  internal  grinding  machine.  A  conveniently  located 
pilot  wheel  provides  for  imparting  a  hand-feed  movement 
to  the  table;  and  there  is  a  quick-acting  collet  operated  by 
a  lever  for  holding  the  work.  The  design  has  been  worked 
out  to  combine  the  features  of  simplicity  and  strength,  which 
are  required  in  a  production  machine. 

The  work-head  is  driven  by  a  cross-belt  through  the  base 
from  a  four-step  cone  pulley  giving  three  speeds  of  161,  292 
and  528  R.  P.  M.  It  is  arranged  to  swivel  and  is  graduated 
up  to  45  degrees  or  4  inches  taper  per  foot.  The  rotation 
of  the  work-head  is  automatically  stopped  and  the  water  shut 
off  when  the  grinding  wheel  is  withdrawn  from  the  work, 
this  result  being  brought  about  by  a  friction  clutch  in  the 
base,  which  is  operated  by  a  lever  on  the  front  of  the  ma- 
chine. As  the  table  moves  to  the  right,  a  small  dog  attached 
to  it  engages  the  lever  and  throws  the  clutch  out.  When  the 
operator  wishes  to  resume  his  work,  he  simply  pushes  the 
lever  back  into  its  vertical  position,  thus  starting  the  work- 
head  and  water.  For  a  machine  of  this  size,  the  work-head 
is  unusually  massive.  It  is  bolted  directly  to  the  base  and 
is  fitted  with  bronze  bearings  which  are  absolutely  dustproof 
and  adjustable  for  wear.  The  work-spindle  is  ground  and 
lapped,  the  front  bearing  being  1%  inch  in  diameter  and  the 
rear  bearing  1%  inch  in  diameter. 

The  work-holding  fixture  furnished  with  this  machine  con- 
sists of  a  quick-acting  collet  chuck  with  a  capacity  for  hold- 
ing pieces  from  %  inch  up  to  3  inches  in  diameter.  It  is  op- 
erated by  a  lever  with  an  adjustable  compensating  device, 
which  prevents  the  work  from  being  distorted  by  pressure. 
The  feed  to  the  cross-slide  is  calibrated  to  read  to  0.00025 
inch.  The  feed-lever  has  been  placed  at  the  left  hand  of  the 
cross-slide,  enabling  the  operator  to  keep  his  right  hand  on 
the  pilot  wheel  while  using  the  left  hand  to  feed  the  slide. 
The  main  table  has  flat  and  V-ways  and  is  of  unusually 
heavy  construction  for  this  size  of  machine.  It  is  provided 
with  a  positive  stop  accurately  governing  the  travel,  thus 
enabling  the  operator  to  grind  up  to  a  shoulder  or  to  any 
given  point  without  danger  of  over-running. 

An  overhead  countershaft  is  used,  which  is  of  unusually 
simple  construction,  having  two  steel  hangers  equipped  with 
self-aligning  ball  bearings,  a  driving  pulley,  a  drum  for  the 
flexible  idler,  and  tight  and  loose  pulleys  to  receive  power 
from  the  main  line.  Attention  is  called  to  the  arrangement 
of  the  wheel  guard  which  automatically  covers  the  wheel 
as  it  is  withdrawn  from  the  work.  Even  if  the  operator's 
hand  should  slip  while  plugging  the  work,  there  is  no  danger 


of  his  being  injured.  The  Idler  pulley  is  fitted  with  ball 
bearings  and  is  of  a  flexible  type,  keeping  an  even  tension 
on  the  spindle  and  countershaft   belts  at  all   tin 

The  water  equipment  includes  a  pump,  tank,  water  guard 
and  connections.  While  the  water  tank  and  pump  are  at 
unusually  generous  capacity,  they  fit  Into  the  back  of  the 
base  of  the  machine,  requiring  but  a  few  more  inches  of 
floor  space  than  the  machine  itself.  This  No.  85  internal 
grinder  was  designed  for  work  ranging  from  %  Inch  to  2 
inches  in  diameter  by  4  inches  long.  It  is  ideal  for  grinding 
holes  smaller  than  '■']  inch  diameter  by  1%  inch  long.  The 
actual  swing  inside  of  the  water  guard  is  6  inches,  while 
without  the  guard,  the  swing  is  10  inches.  This  machine  is 
equipped  with  a  wheel-head  known  as  the  Type  10,  having 
a  solid  adjustable  taper  bearing  at  the  wheel  end,  with  ball 
bearings  at  the  pulley  end.  They  are  made  up  in  units  com- 
plete in  themselves,  each  having  its  own  pulley,  thereby 
securing  correct  spindle  speed.     One  head,  known  as  Style 


No.   85  Internal   Grinding  Machine  buUt  by  the  Heald  Machine  Co. 

200,  has  different  sized  quills  inserted  into  the  nose  of  the 
spindle.  These  quills  are  tapered  and  when  put  in  place 
with  a  slight  tap  on  the  end  of  the  quill,  they  give  a  firm 
grip  and  practically  make  a  part  of  the  spindle. 

The  principal  dimensions  of  the  machine  are  as  follows: 
Swing,  10  inches;  length  of  base,  33  inches;  dimensions  of 
table,  35  by  8%  inches;  height  of  chuck  from  floor.  46  inches; 
diameter  of  hole  through  spindle,  13/16  inch;  diameter  of 
work  spindle  pulley,  4  inches;  speed  of  countershaft,  600  to 
620  R.  P.  M.;  size  of  tight  and  loose  pulleys,  10  inches  in 
diameter  by  2%  inches  face  width;  floor  space  occupied  by 
the  machine,  26  by  50  inches;  and  net  weight,  1100  pounds. 
Standard  equipment  furnished  with  the  machine  includes  a 
countershaft,  a  collet  chuck  with  adjustable  jaws  having  a 
capacity  from  %  inch  to  3  inches,  one  grinding  wheel  head, 
one  dozen  grinding  wheels,  a  pump,  tank  and  water  guards 
for  wet  grinding,  a  diamond  and  diamond  bridge  and  the 
necessary   wrenches   for   making  all   adjustments. 


TAFT-PEIRCE  SINE-BAR  FIXTURE 

The  sine-bar  fixture  manufactured  by  the  Taft-Peirce  Mfg. 
Co.,  Woonsocket,  R.  I.,  has  recently  been  improved.  In  the 
original  fixture  the  pivoted  sine  bar  could  be  raised  and 
lowered  as  well  as  rotated  by  loosening  a  clamping  nut  on 
the  rear  end  of  the  pivot  extension  arm.  However,  each 
time  the  sine  bar  was  either  rotated,  raised  or  lowered,  this 
arm  had  to  be  loosened.     In  the  new  type  of  fixture,  two 
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Improved   Type  of  Sine-bar  Fixture   made   by   the   Taft-Peirce   Mfg.    Co. 

clamping  nuts  are  provided — one  which  takes  care  of  the 
raising  and  lowering  of  the  pivot  point,  and  the  other  which 
permits  the  rotation  of  the  sine  bar  without  changing  the 
height  adjustment  of  the  pivot  end.  It  is  evident  that  this 
independence  of  adjustment  will  be  a  great  time  saver  and 
will  be  the  means  of  obtaining  more  accurate  results.  An- 
other important  improvement  is  the  provision  of  a  positive 
adjusting  device  which  is  mounted  on  the  pivot  arm  exten- 
sion. This  adjustment  consists  of  two  fine  thread  thumb- 
screws and  a  set-screw.  In  operation,  coarse  adjustment  is 
made  with  the  large  nuts  at  the  back  of  the  fixture.  Then 
the  final  adjustment  is  made  with  the  thumb-screws  in  the 
front.  After  adjustment,  the  pivot  pin  is  clamped  with  the 
set-screw  which  holds  it  in  its  proper  position. 

Immediately  below  the  sine  bar  and  of  similar  dimensions 
is  located  a  highly  finished  bar  which  forms  a  part  of  the 
base.  By  using  this  bar  as  one  side  and  the  lower  face  of 
the  sine  bar  as  the  other  side,  any  angle  up  to  90  degrees 
can  be  accurately  established.  The  upper  surface  of  the  base 
in  front  of  the  sine  bar  is  finished  to  form  a  plane  at  right 
angles  to  the  front  surface  of  the  sine  bar,  the  purpose  of 
this  finished  surface  being  to  furnish  a  base  upon  which 
measuring  blocks  can  be  stacked  when  measuring  the  per- 
pendicular distance  between  the  two  studs  of  the  sine  bar. 
The  fixture  is  a  self-contained  tool  and  once  the  bar  is  ad- 
justed to  any  given  angle,  it  can  be  securely  clamped  and 
then  the  whole  mechanism  as  a  unit  can  be  moved  about 
without  disturbing  the  adjustment. 

Inasmuch  as  it  is  often  easier,  as  well  as  more  accurate, 
to  measure  the  cosine  of  an  angle  instead  of  the  sine,  the 
fixture  is  so  arranged  that  it  can  be  set  up  in  one  position 
and  then  turned  90  degrees  for  the  measurement  of  the  an- 
gle. This  operation  is  made  possible  by  the  fact  that  the 
end  surfaces  of  the  supporting  casting  are  furnished  at  right 
angles  to  the  base. 


SKELTON   BORING-BAR  AND  ELEVATING 
TOOLPOST 

Several  advantages  are  claimed  for  a  new  boring-bar  that 
has  recently  been  developed  by  the  Skelton  Tool  Co.,  406- 
408  Ash  St.,  Syracuse,  N.  Y.  Among  these,  mention  is  made 
of  the  fact  that  this  bar  is  unusually  rigid,  because  it  is 
about  three-fourths  the  diameter  of  the  smallest  sized  hole 


iii;ii  it  will  bore.  Another  Feature  li  thai  the  cutting  end 
of  the  idol  is  so  elmply  constructed  thai  an  apprentice  boy 
can  grind  the  too]  satisfactorily,  Boring-bars  of  this  lm 
proved  type  are  made  ol  blgh-Bpeed  steel  la  sizes  up  t « »  i 
imh  m  diameter,  the  blgh-epeed  Bteel  cutter  being  electric 

ally  welded  to  a  low carhon  steel  shank.  Borlng-barB  of  BiZCI 
over    I     inch    in    diameter    will    have   a    blgh-Bpeed    steel    head 

made  separate  from  the  bar  and  Interchangeable  tor  heads 
Of  Other  sizes. 

The  elevating  toolposl  shown  iii  Fig.  2  is  designed  to  give 

it  ample  strength  and  thus  overcome  bavlng  the  toolpost 
one  ol'  the  weak  points  on  a  machine  tool.  The  Clamping 
mechanism  is  so  arranged  thai  one  of  the  new  Skelton  bor- 
ing-hars  or  some  other  tool  may  he  held  without  marring 
the  tool.  It  will  he  apparent  that  the  clamping  device  con- 
sists of  a  lower  V-block  in  which  the  tool  is  located  and  an 
upper  clamping  member  which  is  forced  down  on  the  tool 
by  means  of  two  set-screws.  The  toolpost  swings  through 
a  complete  circle  and  is  clamped  in  any  position  by  a  screw 
that  is  entirely  independent  of  those  used  to  hold  the  tool 
in  the  toolpost.  The  elevating  mechanism  is  also  independ- 
ent of  other  parts  of  the  mechanism  and  affords  over  one 


4* 


« 


Fig.    1.     Improved  Type  of  Boring-bar  made  by  the   Skelton  Tool   Co. 


Fig.  2.     Elevating  Toolpost  made  by  the  Skelton  Tool  Co.   and  equipped 
with  a  Boring-bar  of  the  Type  shown  in  Fig.  1 

inch  of  vertical  adjustment.  All  parts  of  the  post  are  liber- 
ally proportioned  in  order  to  afford  plenty  of  strength  and 
to  prevent  any  tendency  for  the  toolpost  to  vibrate  under 

severe  conditions  of  service. 

•     *     * 

FRENCH  IMPORT  RESTRICTIONS  REMOVED 

It  is  announced  on  the  authority  of  the  Department  of 
Commerce  that  all  of  the  French  restrictions  upon  the  im- 
portation of  machinery,  machine  tools,  and  metal-working 
tools  of  any  kind  have  been  removed.  With  the  removal  of 
the  import  restrictions,  however,  there  has  been  an  increase 
in  the  duties  proportionate,  it  is  stated,  to  the  increase  in 
the  prices  of  machinery  and  tools  between  1913  and  1918. 
So  far,  only  cabled  reports  have  been  received  and  details 
as  to  the  increase  of  duties  on  machine  tools  are  not  as  yet 
available. 
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NEW  MACHINERY  AND  TOOLS  NOTES 


Planer  and  Jointer:  Oliver  Machinery  Co.,  Grand  Rapids, 
Mich.  A  planer  and  jointer  which  is  equipped  with  a  three- 
knife   cylinder   and   a   direct-mounted    electric    motor   drive. 

Belt  Fastener:  Sawyer  Belt  Hook  Co.,  Pawtucket,  R.  I. 
A  plate  type  of  fastener  for  joining  the  ends  of  heavy  belts. 
The  plate  is  made  of  a  single  malleable  casting,  and  in  three 
different  sizes  for  10-,   12-,  and  14-inch  belts. 

Tool-holder:  Economy  Tool  Holder  Co.,  103  Park  Ave., 
New  York  City.  A  tool-holder  made  in  three  pieces,  com- 
prising the  holder,  the  vise,  and  the  nut.  Holders  of  this 
type  are  made  straight  or  with  a  right-  or  left-hand  offset. 

Back-geared  Lathe:  Union  Lathe  Works,  York,  Pa.  A  16- 
inch  lathe  which  is  built  with  beds  6,  7,  8,  10,  and  12  feet 
in  length.  The  machine  is  driven  by  a  four-step  cone  pulley 
and  single  back-gears,  which   give   eight  changes   of   speed. 

Planer:  George  Gorton  Machine  Co.,  Racine,  Wis.  The 
first  of  a  line  of  planers  which  are  to  be  placed  upon  the 
market  by  this  company.  They  are  rated  at  31,  37  or  42 
inches  between  the  housings,  with  a  capacity  of  31  inches 
under  the  cross-rail. 

Grinder:  St.  Louis  Machine  Tool  Co.,  932  Loughborough 
Ave.,  St.  Louis,  Mo.  A  line  of  heavy-duty  grinders  which 
are  furnished  with  liberally  proportioned  arbors.  Machines 
of  this  type  are  made  in  three  sizes,  using  grinding  wheels 
18  by  3,  20  by  3,  and  24  by  4  inches,  respectively. 

Belt  Fastener:  Flexible  Steel  Lacing  Co.,  552  S.  Clinton 
St.,  Chicago,  111.  A  belt  fastener  for  use  on  conveyor  and 
elevator  belting.  This  fastener  is  made  of  steel  and  provides 
a  joint  of  high  tensile  strength.  Various  sizes  of  fasteners 
are  made  for  belts  from  %  inch  in  thickness  upward. 

Work-holding  Clamps:  Keller  Tool  &  Machine  Co.,  Eau 
Claire,  Wis.  An  improved  type  of  holding-down  block  which 
is  styled  a  "Never  Loose"  clamp.  This  device  is  bolted  to  a 
machine  table  and  forms  a  ready  means  of  securing  work  in 
place  for  the  performance  of  various  machining  operations. 

Indicator:  Boston  Tool  &  Mfg.  Co.,  Inc.,  262-280  Dover  St., 
Boston,  Mass.  An  indicator  of  the  type  known  as  a  "wig- 
gler,"  which  is  adapted  for  use  on  milling  and  drilling  ma- 
chine work,  etc.  This  device  consists  of  a  cylindrical  body 
carrying  on  one  end  a  movable  pointer.  It  will  locate  the 
true  center  very  quickly. 

Die  Filing  Machine:  Boston  Tool  &  Mfg.  Co.,  Inc.,  262-280 
Dover  St.,  Boston,  Mass.  A  rotary  die  filing  device  which 
can  be  attached  to  a  drilling  machine  or  lathe  or  to  an  in- 
dependent electric  driving  motor.  When  so  desired,  the  ma- 
chine can  also  be  driven  from  a  countershaft.  It  is  adapted 
for  filing  dies,  tools,  and  other  work  of  a  similar  character. 

Countersink  Drills:  Latrobe  Tool  Co.,  Latrobe,  Pa.  High- 
speed steel  countersink  drills  which  are  made  with  either 
three  or  four  flutes.  The  body  is  made  of  high-speed  steel 
and  is  screwed  and  brazed  into  the  tapered  steel  shank  by 
means  of  a  patented  connection.  These  tools  are  made  in 
various  sizes  and  with  points  of  15,  37,  45,  and  60  degrees. 

Index-centers:  W.  B.  Knight  Machinery  Co.,  St.  Louis, 
Mo.  A  No.  2  set  of  index-centers  which  are  adapted  for  use 
on  the  No.  2  or  No.  3  combination  milling  and  drilling  ma- 
chine of  this  company's  manufacture.  The  index-centers  are 
also  suitable  for  use  on  other  types  of  milling  machines. 
They  have  a  swing  of  13  Vi  inches,  and  the  spindle  has  a 
No.  10  B.  &  S.  taper  hole. 

Circular  Milling  Attachment:  W..  B.  Knight  Machinery 
Co.,  St.  Louis,  Mo.  A  No.  2  circular  milling  attachment  for 
use  on  the  combination  milling  and  drilling  machines  of  this 
company's  manufacture.  It  consists  of  a  base  carrying  a 
table  15  inches  in  diameter,  which  is  provided  with  four  T- 
slots  for  clamping  the  work.  The  circumference  of  the  table 
is  graduated   in  degrees. 

Spur-gear  Speed  Reducer:  W.  A.  Jones  Foundry  &  Ma- 
chine Co.,  4409  W.  12th  St.,  Chicago,  111.  A  line  of  spur- 
gear  speed  reducers  which  are  made  in  single  and  double 
types.  The  single  type  of  reducer  is  suitable  for  application 
in  effecting  reductions  up  to  a  ratio  of  15  to  1;  and  for 
ratios  of  reduction  ranging  from  15  to  1  up  to  200  to  1,  the 
double  type  of  reducer  is  employed. 

Rotary  End-heating  Furnace:  Standard  Fuel  Engineering 
Co.,  1646  Woodward  Ave.,  Detroit,  Mich.  This  equipment  is 
known  as  an  "end-heating  furnace"  because  it  is  intended 
for  use  in  heating  the  ends  of  tools,  and  other  pieces,  to 
which  the  local  application  of  heat  is  necessary.  The  fur- 
nace body  consists  of  a  revolving  hearth  on  which  the  pieces 
of  work  are  laid  with  the  ends  projecting  into  the  heating 
chamber. 

Stud  Bolt  Wrench  Set:  Keller  Tool  &  Machine  Co.,  Eau 
Claire,  Wis.    These  tools  are  adapted  for  the  removal  of  stud 


bolts  which  are  difficult  to  take  out  without  damaging  the 
holt.     Outfits  of  this  type  are  made  in  two  siz>  tiler 

Of  which  contains  wrenches  to  fit  stud  bolts  from  1/4  to  5/8 
inch  in  diameter,  by  intervals  or  1/16  inch,  while  the  larger 
set  is  made  for  four  sizes  of  bolts;  namely,  5/8,  3/4,  7/8, 
and    1    Inch   in  diameter. 

Semi-automatic  Milling  Machine:  F.  C.  Sanford  Mfg.  Oo., 
2060  Fairfield  Ave..  Bridgeport,  Conn.  A  semi-automat  ic 
milling  machine  adapted  for  milling  valve  heads,  lock  i. 
and  work  of  a  similar  nature.  It  has  a  sliding  head  thai, 
carrie:  the  arbor  on  which  a  gang  of  six  milling  cutters  is 
mounted.  The  round  table  is  provided  with  a  chuck  having 
six  sets  of  jaws,  and  at  the  end  of  each  cutter-head  stroke 
the   table    indexes   one-sixth    of   a    revolution. 

Grinding  Attachments:  S.  A.  Potter  Machine  &  Tool 
Works,  7!)  E.  130th  St.,  New  York  City.  Two  attachments 
lor  use  on  a  bench  lathe.  One  of  these  is  an  external  grind 
ing  attachment,  and  the  other  is  an  attachment  for  grinding 
internal  work.  Both  of  these  devices  are  primarily  intended 
tor  use  on  bench  lathes  of  this  company's  manufacture,  but 
they  can  be  applied  to  any  lathe  that  is  equipped  with  a 
drum  type  of  countershaft. 

Multiple  Punching  Machine:  Thomas  Spacing  Machine 
Co.,  Fulton  Bldg.,  Pittsburg,  Pa.  This  machine  was  primarily 
designed  for  use  in  punching  ship  plates.  Owing  to  the  ir- 
regularity of  spacing  of  the  holes  in  these  plates,  they  can- 
not be  punched  on  a  regular  multiple  machine.  With  the 
arrangement  of  sliding  punches  on  the  Thomas  spacing  ma- 
chine, provision  can  be  made  for  punching  one  or  more  holes 
in  any  desired  location,  without  shifting  the  plate  sidewise. 

Milling  Machine:  Newton  Machine  Tool  Works,  Inc.,  23rd 
and  Vine  Sts.,  Philadelphia,  Pa.  A  heavy-duty  horizontal 
milling  machine  which  is  adapted  for  operation  under  the 
conditions  of  heavy  feed  and  speed  which  exist  in  handling 
the  work  of  railroad  and  locomotive  shops.  Four  changes 
of  geared  feed  are  provided  for  the  table,  which  is  operated 
by  a  spiral  pinion  and  rack.  The  width  between  uprights 
is  51  inches  and  the  length  of  the  table  is  sufficient  to  mill 
work  20  feet  long. 

Engraving  Machine:  Engravers  &  Printers  Machinery  Co., 
Sag  Harbor,  N.  Y.  A  Model  D  routing  type  of  engraving 
machine  which  is  especially  adapted  for  engraving  designs 
in  steel  or  other  metals,  or  in  ivory,  celluloid,  etc.  The  op- 
erator of  this  machine  stands  directly  in  front  of  it,  where 
both  the  piece  to  be  engraved  and  the  model  from  which  he 
is  working,  are  clearly  in  view.  The  machine  is  so  designed 
that  the  operator  can  use  both  hands  for  guiding  the  tracer 
point  over  the  model. 

Thread  Tool  Grinding  Block:  W.  C.  Brooks,  1052  State 
St.,  Springfield,  Mass.  A  block  for  use  in  grinding  threading 
tools  from  square  steel  stock.  This  device  is  so  shaped  that 
it  holds  the  work  for  grinding  the  60-degree  angle  with  the 
proper  clearance.  In  addition,  blocks  of  this  kind  can  be 
made  to  provide  for  grinding  the  required  angles  on  tools 
for  various  other  types  of  threads  besides  the  U.  S.  stand- 
ard. This  block  can  also  be  used  for  grinding  the  points  of 
boring-bars  for  internal  threads. 

Universal  Dividing  Head:  New  Britain  Tool  &  Mfg.  Co., 
New  Britain,  Conn.  A  universal  dividing  head  of  compact 
design,  which  is  adapted  for  the  performance  of  a  variety 
of  operations  on  work  which  must  be  indexed.  The  spindle 
is  locked  by  a  special  clamping  device  which  removes  all 
stress  from  the  index-pin.  The  standard  index-plates  fur- 
nished with  this  head  have  four  sets  of  holes;  namely,  24. 
28,  30,  and  36,  but  special  plates  with  either  evenly  or  un- 
evenly spaced  holes  can  be  furnished. 

Engine  Lathe:  Sidney  Machine  Tool  Co.,  Sidney,  Ohio. 
A  light  pattern  lathe  which  has  the  quick-change  gear-box 
attached  in  a  recess  provided  in  the  bed.  Gears  are  fur- 
nished to  provide  for  performing  a  wide  range  of  thread- 
cutting  operations,  and  an  ample  range  of  feeds  for  those 
classes  of  work  for  which  a  machine  of  this  type  is  adapted. 
The  lathe  swings  14  inches  and  is  equipped  with  a  three- 
step  cone  pulley  and  double  back-gears.  The  end  thrust  of 
the  spindle  is  taken  by  a  hardened  and  ground  steel  thrust 
bearing. 

Roll  Chill-slot  Saw:  Racine  Tool  &  Machine  Co.,  Racine, 
Wis.  A  heavy-duty  high-speed  saw  which  has  been  especially 
designed  for  operation  on  one  type  of  "chill''  that  is  used  in 
casting  rolls  with  chilled  surfaces.  These  chills  are  made 
in  the  form  of  rings,  and  expansion  slots  have  to  he  sawed 
in  them.  The  new  Racine  sawing  machine  is  capable  of 
handling  chills  having  inside  diameters  of  from  20  to  33 
inches  and  a  maximum  outside  diameter  of  50  inches.  The 
machine  makes  90  strokes  per  minute  when  equipped  with 
belt  drive. 

Air  Compressor:  St  rat  ton  &  Bragg  Co.,  Petersburg,  Ya. 
A  line  of  Bingle-stage  straight-line  center-crank  belt-driven 
air  compressors,  in  which  all  moving  parts  of  the  mechan- 
ism are  oiled  by  the  splash  system.     The  main  bearings  are 
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lined  wnii  babbitt  and  bored  provi  loo  being  made  to 

compensate  tor  wear.     Both  ends  of  the  cylinder  arc  water 
cooled  and  ;ui  unloading  valve  la  connected  with  Uxe  receh 
inK  tank,  bo  thai  when  the  de  Ired  pressure  le  attained  the 
valve  acts  automatically)  boldlng  the  Intake  valves  open  and 
relies  Ing  the  compr< 

Adjustable  Shell  Reamer:   ("ashman  Tool  Co.,  Waynesboro, 

Pa     An   adjustable  Bhell   reamer   winch   consists  of   three 

pails;    namely,  the  body,   lock  collar,  and  adjusting  screw,    in 
addition    to    the    blades.      In    this    reamer,    the    blades   are     nl 

justed  backward  instead  of  forward,  by  one  adjusting  screw, 

which    is    graduated    tO    O.OOl     inch.      The   adjusting    screw    is 

threaded    right-hand,  and   the   lock-collar   left  hand.     These 
two  members  Interlock  with  each  other.  A  double-end  wrench 

is  provided,  one  end  of  which  adjusts  the  screw  and  the  other 
end    adjusts    the    lock-collar. 

Tire  Cutting  Hacksaw  Machine:  Racine  Tool  &  Machine 
CO.,  Racine,  Wis.  A  hacksaw  machine  developed  for  use  in 
removing  the  steel  rims  of  worn-out  auto  truck  tires  from 
I  he  wheels.  The  sawing  mechanism  is  mounted  on  a  base 
provided  with  a  platform  that  may  be  raised  or  lowered  to 
suit  the  size  of  the  tire  to  be  cut,  by  a  ratchet-lever-driven 
worm  operating  a  gear  in  mesh  with  a  rack  cut  in  the  base. 
This  machine  is  driven  at  100  strokes  per  minute,  and  it  is 
capable  of  cutting  a  double  tire  17  inches  in  width  off  the 
rim   in  approximately  ten  minutes. 

Electric  Rivet  Heater:  American  Car  &  Foundry  Co., 
Berwick,  Pa.  This  machine  is  known  as  the  "Berwick"  elec- 
tric rivet  heater.  It  is  made  in  a  No.  1  size  having  a  capacity 
of  600  rivets  per  hour  with  diameters  from  y±  to  %  inch  and 
up  to  2  inches  long;  a  No.  2  size  having  a  capacity  of  500 
rivets  per  hour  with  diameters  from  %  to  %  inch  and 
lengths  up  to  3%  inches;  a  No.  3  size  having  a  capacity  of 
300  rivets  per  hour  with  diameters  from  %  to  %  inch  and 
lengths  up  to  4%  inches;  and  a  No.  4  size  having  a  capacity 
of  150  rivets  per  hour  with  diameters  from  1*4  to  1%  inch 
and  lengths  up  to  10  inches. 

Multiple-spindle  Drilling  Machine:  Foote-Burt  Co.,  Cleve- 
land, Ohio.  A  4-way  semi-automatic  60-spindle  drilling  ma- 
chine which  provides  an  exceptionally  efficient  method  for 
the  performance  of  multiple  drilling  operations  on  four  faces 
of  a  piece  of  work.  Machines  of  this  type  are  especially  de- 
signed for  the  operation  which  they  are  to  perform,  and  they 
may  be  built  in  various  combinations  for  drilling  holes  sim- 
ultaneously in  two,  three,  or  four  sides  of  the  work.  The 
spindles  are  all  set  on  fixed  centers,  which  allows  both  the 
spindles  and  gears  to  be  made,  of  the  greatest  possible  size 
for  the  conditions  of  operation  which  must  be  fulfilled.  The 
jig  is  made  a  part  of  the  machine.  This  multiple-spindle 
drilling  machine  is  semi-automatic  in  operation.  One  lever 
engages  the  feed,  and  all  heads  advance  to  the  work  sim- 
ultaneously and  then  return  to  the  starting  point,  where  the 
feed  is  automatically  disengaged.  An  improved  type  of  lubri- 
cation system  is  provided,  which  operates  on  the  splash 
system;  and  the  base  of  the  machine  has  a  compartment 
with  capacity  for  holding  thirty-five  gallons  of  oil,  which 
drains  back  to  the  reservoir  through  a  wool  filter  after  being 
distributed.  All  rotating  parts  except  the  spindles  run  on 
Hyatt  high-duty  roller  bearings.  Special  alloys  are  used  for 
making  such  parts  as  the  spindles  and  spindle  gears. 


ELECTRICALLY  WELDED  RIM  "WRENCH 

An  interesting  application  of  electric  welding  is  found  in 
a  new  rim  wrench  brought  out  by  the  Allen  Mfg.  Co.,  Hart- 
ford, Conn.,  maker  of  the  Allen  safety  set-screws.  This 
wrench,  which  is  intended  for  use  in  connection  with  auto- 
mobile tire  rims,  is  made  in  the  form  of  a  brace,  provided 
with  a  hexagon  socket  produced  in  the  same  manner  as  the 
hexagon  hole  in  the  Allen  safety  set-screw.  One  of  the  main 
features  of  the  wrench,  however,  is  that  the  socket  end  is 
electrically  welded  to  the  brace  part  of  the  wrench,  thus 
making  it  possible  to  make  the  socket  from  the  proper  kind 
of  material  to  withstand  wear  and  to  be  properly  heat- 
treated.  This  method  of  making  a  rim  wrench  has  been 
covered  by  patents. 


PERSONALS 


H.  E.  Henry,  formerly  sales  manager  of  the  Fulflo  Pump 
Co.,  Blanchester,  Ohio,  has  become  sales  manager  of  the 
Michigan  Machine  Co.,  Detroit,  Mich. 

Arthur  Jenner,  formerly  of  the  Noiseless  Typewriter  Co., 
Marlin  Arms  Co.,  and  American  Can  Co.,  has  returned  to 
the  Noiseless  Typewriter  Co.  as  superintendent. 

Clarence  E.  Kinney,  formerly  with  the  Symington  Proper- 
ties, has  become  associated  with  Ogden  R.  Adams  at  Roch- 
ester, N.  Y.,  as  general  manager  and  sales  engineer.  • 


Charles  Oesteblein,  vlce-pre  Idenl  "i  the  Oesterleln  Ma- 
chine Co.,  Cincinnati,  Ohio,  Bailed  July  -  for  a  four  months' 

lour  iif  Burope,  Me  will  visit  Kngland,  France,  Spain,  Italy, 
Switzerland,    Denmark,   Norway,  and   Sweden. 

I'".  u.  Ah  \i>,  Captain,  Ordnance  Department,  r.  s.  a.,  who 
was  formerly  head  of  the  gage  section,  Inspection  Division, 
and  who  recently  received  his  discharge,  has  become  associ- 
ated with  the  Wilton  Tool  &  Mfg.  Co.,  Boston,  Mass.,  as  its 
I    i    tern    representative. 

Rl  in  BlDWABDS  has  resigned  her  position  as  treasurer  of 
the  Bantam   Ball   Bearing  Co.,   Bantam,  Conn.,  after  many 

years  of  service  with  the  company,  and  Mrs.  10.  .1.  SOHOON- 
MAKEB  has  been  promoted  from  the  cost  accounting  depart- 
ment to  the  treasurership. 

William  A.  Ni  i.i  vr,  who  served  with  the  Twcnty-hrst 
Fngineers  in  the  United  States  Army,  has  returned  from 
France  and  resumed  his  duties  with  the  Independent  Pneu- 
matic Tool  Co.,  Chicago,  111.,  as  traveling  representative.  He 
has  been  assigned  to  his  old  territory  in  Indiana. 

L.  K.  Goss  has  joined  the  sales  force  of  the  Tacony  Steel 
Co.,  Tacony,  Pa.,  and  will  act  as  assistant  to  Mr.  Keefer,  the 
Cleveland  district  sales  manager.  Mr.  Goss,  who  has  just 
left  the  Ordnance  Department,  was  formerly  manager  of  the 
small  tool  department  of  the  Warner  &  Swasey  Co. 

Ernst  Richter,  for  thirty-one  years  chief  engineer  and 
designer  for  the  G.  A.  Gray  Co.,  Cincinnati,  Ohio,  builder  of 
metal  planers,  has  retired  from  active  service,  but  will  still 
continue  to  serve  the  company  in  an  advisory  capacity. 
Fokrkst  E.  Cardullo  has  been  appointed  engineer  and  de- 
signer in  his  place. 

Samuel  S.  Buckley  and  Edgar  D.  Newkirk,  president  and 
secretary-treasurer,  respectively,  of  the  Onondaga  Steel  Co., 
Inc.,  Syracuse,  N.  Y.,  have  returned  from  France.  They 
sailed  for  France  late  in  May  and  spent  the  month  of  June 
in  that  country,  studying  general  conditions,  particularly 
those  in  the  steel  industry. 

B.  M.  W.  Hanson,  until  recently  vice-president  and  works 
manager  of  the  Colt's  Patent  Firearms  Mfg.  Co.,  Hartford, 
Conn.,  and  previously  similarly  connected  with  the  Pratt  & 
Whitney  Co.,  has,  in  conjunction  with  Clarence  E.  Whitney 
and  F.  W.  Young,  also  of  Hartford,  formed  the  Hanson- 
Whitney  Mfg.  Co.,  of  which  Mr.  Hanson  will  become  pres- 
ident. The  new  concern  will  engage  in  the  designing  and 
manufacturing  of  machine  tools. 

A.  L.  Valentine,  for  the  past  nineteen  years  connected 
with  the  Small  Tool  Department  of  the  Pratt  &  Whitney  Co., 
Hartford,  Conn.,  the  last  fifteen  years  of  which  he  was  super- 
intendent, has  left  this  company  and  will  become  works 
manager  of  the  Societe  des  Usines  Curial,  of  Paris,  France, 
a  company  which  is  understood  to  be  making  plans  to  en- 
gage extensively  in  the  manufacture  of  small  tools.  Mr. 
Valentine  sailed  for  France  July  19  on  the  Espagne. 

George  G.  Porter,  one  of  the  founders  of  the  Porter-Cable 
Machine  Co.,  Syracuse,  N.  Y.,  has  severed  his  active  connec- 
tion with  that  company  and  has  opened  offices  as  consulting 
mechanical  engineer  and  factory  organizer  in  the  new  Keith 
Theater  Building,  Syracuse,  N.  Y.  Mr.  Porter  will  engage 
in  the  designing  and  drafting  of  special  and  automatic  ma- 
chinery, tools,  dies,  jigs,  and  fixtures,  and  will  conduct  an 
engineering  and  sales  service,  developing  ideas  and  putting 
them  on  a  manufacturing  basis. 

C.  S.  Coler  has  been  appointed  manager  of  the  Educa- 
tional Department  of  the  Westinghouse  Electric  &  Mfg.  Co., 
East  Pittsburg,  Pa.  Mr.  Coler  graduated  from  Cornell  Uni- 
versity as  an  electrical  engineer  in  1911,  after  which  he 
entered  the  graduate  student  course  of  the  Westinghouse 
Electric  &  Mfg.  Co.  He  has  been  director  of  mechanical 
drawing  in  the  Casino  Technical  Night  School,  and  previous 
to  his  present  appointment,  was  manager  of  the  entire  even- 
ing school  and  director  of  trades  training  of  the  Westing- 
house company. 


OBITUARIES 


Oscar  Otto,  general  superintendent  of  the  South  Philadel- 
phia Machine  Works  of  the  Westinghouse  Electric  &  Mfg. 
Co.,  died  June  30  as  the  result  of  injuries  received  in  an 
automobile  accident.  Mr.  Otto  was  born  in  Manitowoc,  Wis., 
in  1859.  After  finishing  his  apprenticeship  course  as  a  ma- 
chinist in  the  Manitowoc  shops  of  the  Chicago  &  North- 
western Railroad,  he  became  associated  with  the  Northern 
Pacific  Railroad  Co.  at  Tacoma,  Wash.,  going  from  there 
to  the  Oregon  Short  Line  at  Salt  Lake  City.  In  1898  he 
returned  to  the  Chicago  &  Northwestern  Railroad  as  super- 
intendent of  the  Chicago  shops  and  in  1909  became  general 
superintendent  of  the  Westinghouse  Electric  &  Mfg.  Co.  at 
East  Pittsburg,  Pa.  When  the  plant  at  Essington,  Pa.,  was 
opened  he  was  transferred  to  the  new  works. 
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The  New  No.4  Vertical  Cincinnati  Miller 

(Patent  Rights  Fully  Reserved) 
Some  of  its  big  productive  features  are — 


Intermittent  Feed. 

Power  Quick  Traverse  in  Both  Directions. 

Square  Gibbing  with  Narrow  Guides. 

Feed  Changes  at  Front  of  Knee. 

Safety  Couplings  in  Feed  Transmissions. 

Individual  Feed  Control  Levers. 

Automatic  Lubrication. 

Centralized  Oiling. 

Flooded  Lubrication  for  Cutter  and  Work. 

Hardened  Sliding  Gears  Throughout. 

Starting  Lever  at  Front. 

Automatic  Break. 

Spindle  Can  Run  in  Either  Direction. 

Ask  for  descriptive  matter 


Spindle  Driven  Through  Spur  Gears. 
Face  Gear  of  Large  Diameter  for  Large 

Cutters  at  Slow  Speeds. 
Secondary  Spindle  Gear  Provided  for  Small 

Cutters  at  Fast  Speeds. 
Spindle  Gears  Keyed  to  Sleeve,  which  is 

Keyed  to  Spindle  at  its  lower  end. 
Back  Gears  Slide  on  Hardened  Shaft  having 

Four  Integral   Keys,  and  Automatically 

Maintain  Proper  Driving  Relation  for  All 

Positions  of  Vertically  Adjustable  Spindle 

Head. 


THE  CINCINNATI  MILLING  MACHINE  CO.,  Cincinnati,  Ohio 
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COMING   EVENTS 


August    19-21— Annual    convention    of    the     Inter 

national  Railroad  Master  Blacksmiths'  a  oclatlon 
in  Chicago,   in. 

August   88    Monthly   n ting   of   the    Boi 

I    ..r    Technical    Draftsmen,    In    Eti is    l.'ti- 

187  Sibley  Block,  828  Main  si..  B.,  Etocheater, 
n  ]  Secretary,  0.  i..  Angevine,  Jr.,  r>i7  Arnett 
Blvd.,   Rocheater,   N     v. 

August    89  •  September   l  —  Baatern    Association 

BchOOl,    Industrial    Conference   at    Silver    Bay,    Lake 

George,  n.  v.  Convention  ander  the  auspices  of 
the  International  committee  or  the  Young  Men'i 
Ohrlatlan  laaoclatlon'a  [nduatrlal  Department,  to 
deal  with  "Human  Relatlona  and  Betterment  In 
industry ."  William  ii.  Woodln,  chairman  promo- 
tion committee  of  conference,  847  Madison  Ave, 
Net*    Sort  City. 

Soptombor  16-19 — Annual  meeting  of  the  Travel- 
ing Engineers'  Association  In  Chicago,  111.;  hcad- 
quartera,  Hotel  Sherman.  secretary,  W.  0. 
Thompson,  General  Offices,  N.  Y.  c.  R.  R.,  Cleve- 
land,   Ohio. 

September  22-27 — First  annual  convention  and 
oxiui>it   of   the   American   Steel   Treatera'    Society 

in  Chicago,  III.  Business  manager,  W.  II.  lOisen- 
man.    164    B.    Brie  St.,   Chicago,    111. 

September  29-October  4 — Eighth  annual  congress 
of  the  National  Safety  Council  at  Cleveland,  Ohio. 

September  29-October  4 — Twenty-fourth  annual 
meeting  of  the  American  Foundrymen's  Associa- 
tion and  fourteenth  annual  exhibit  of  foundry 
and  machine  shop  equipment  and  supplies  in  Phil- 
adelphia, Pa.  Secretary,  C.  E.  Hoyt,  111  W. 
Monroe  St.,   Chicago,   111. 

February  2-6,  1920 — First  annual  mechanical 
Inspection  equipment  exposition  and  convention 
of  the  American  Society  of  Mechanical  Inspectors 
at  the  Hotel  Astor,  New  York  City.  Secretary, 
Henry  F.  Winter,  35  W.  39th  St.,  New  York  City. 


SOCIETIES,   SCHOOLS  AND 
COLLEGES 


Polytechnic  Institute  of  Brooklyn,  85  Liv- 
ingston St.,  Brooklyn,  N.  Y.  Catalogue  covering 
courses  in  the  College  of  Engineering  for  1919- 
1920. 

School  of  Mines  and  Metallurgy  of  the  "Univer- 
sity of  Missouri,  Rolla,  Mo.  Bulletin  containing 
catalogue  for  1918-1919  and  calendar  for  1919- 
1920.  covering  courses  of  study  and  other  related 
information. 


NEW  CATALOGUES  AND 
CIRCULARS 


John  A.  Roebling's  Sons  Co.,  Trenton,  N.  J. 
Circular  of  Roebling  wire  rope. 

Griscom-Russell  Co.,  90  West  St.,  New  York 
City.  Bulletin  228  illustrating  and  describing  the 
Reilly   water   distiller. 

Rockford  Machine  Tool  Co.,  Rockford,  111.  Cir- 
cular illustrating  and  giving  specifications  for  the 
Daniels  automatic  lathe. 

Peter  A.  Frasse  &  Co.,  Inc.,  417-421  Canal  St., 
New  York  City.  Stock  lists  of  Frasse  steels  and 
Shelby   seamless  steel   tubing. 

Frontier  Chuck  &  Tool  Works,  30  Letchworth 
St.,  Buffalo,  N.  Y.  Circular  illustrating  and  de- 
scribing the  Lavoie  fluid-operated  chuck. 

Texas  Co.,  Houston,  Tex.  Catalogue  entitled 
"Texaco  at  Home  and  Abroad,"  treating  of 
"Texaco"  lubricating  oils — their  production  and 
marketing. 

Moltrup  Steel  Products  Co.,  Beaver  Falls,  Pa. 
Specification  sheet  for  Moltrup  flattened  steel 
foundry  pattern  plates  for  mounting  split  or 
matched   patterns. 

Armstrong  Cork  &  Insulation  Co.,  Pittsburg, 
Pa.  Circulars  treating  of  "Nonpareil"corkboard 
insulation  for  cold  storage  rooms  and  freezing 
tanks,  and  "Nonpareil"  cork  covering  for  drinking 
water  systems. 

Advance  Tool  Co.,  Cincinnati,  Ohio.  Catalogue 
B  containing  tables  of  dimensions  and  prices  of 
this  company's  line  of  small  tools,  including  mill- 
ing cutters,  end-mills,  counterbores,  reamers, 
arbors,   mandrels,   gages,   etc. 

Kempsmith  Mfg.  Co.,  Milwaukee,  Wis.,  is  is- 
suing a  booklet  for  its  employes,  entitled  "Work- 
ing with  the  Kempsmith  Mfg.  Co.,"  which  con- 
tains shop  rules  and  other  information  of  inter- 
est  and  value   to  the   employes. 

R.  G  Haskins  Co.,  547  W.  Washington  Blvd., 
Chicago,  111.  Circular  illustrating  and  describing 
motor-driven  bench  and  floor  type  grinding  ma- 
chines, which  can  be  furnished  for  110  or  220 
volts,    direct  or  alternating  current. 

Warner  Elevator  Mfg.  Co.,  Cincinnati,  Ohio. 
Circular  showing  interior  views  in  the  company's 
plant,   and  a   few  of   the  company's   products,   in- 


cluding automobile  IioInIh,  traction  type  freight 
elevators,  and  automatic  push-button  dumb- 
waiters. . 

Holz    Ic    Co.,    Inc.,    17    Madison    Ave.,    New    York 

Oltj      Bulletin   i,  describing  a  machine  for  deter- 

in.     i.   i  tance    or   metals   and    alloys   to 

abraalon,  applicable  to  roiling  or  sliding  surfaces 

drj  or  lubricated  under  variable  spssds  and 
pressures. 

Standard  Spiral  Plpo  Works,  2081-3681  W.  tSth 
si.,  ciii.  ago,  ill.  Catalogue  7,  covering  UiIh  com- 
pany's line,  which  Includes  smooth  l>ore  reinforced 
■plral  pipe,  valves,  cast  Iron  III  lings,  special  Steal 
llttlngs.  hydraulic  supplies,  forged  steel  Manges, 
and   drop  foi-glngs. 

II.  i  trie  Hoist  Manufacturers  Association,  0  R. 
-10t li  St..  New  YorU  City,  has  recently  published 
■i  I Kiel  entitled  "Facts  for  Operators  of  Elec- 
tric Hoists."  Copies  can  be  obtained  by  apply- 
ing to  the  secretary,  w.  0.  Urlggs,  80  Church 
St..   New   York  Olty, 

American  Machine  Tool  Engineering  Works, 
IN.. t  W.  Uncle  St..  Chicago,  111.  Circular  illus- 
trating and  describing  the  "Hack"  high-power 
universal  relieving  machine,  which  is  made  in 
three  si/es,  having  capacities  of  4,  8,  and  12 
inches,    respectively. 

Container  Club,  008  S.  Dearborn  St.,  Chicago. 
111.  Pamphlet  illustrating  and  describing  the 
Webb  box  tester  for  testing  corrugated  fiber 
boards.  The  pamphlet  contains  a  statement  of 
what  the  instrument  is  capable  of  doing,  as 
shown  by  a   series  of  tests. 

Albert  Kingsbury,  Pittsburg,  Pa.  General  cat- 
alogue descriptive  of  the  construction  and  prin- 
ciple of  operation  of  Kingsbury  thrust  bearings. 
The  catalogue  gives  the  results  of  tests  that  have 
been  made  on  these  bearings  and  illustrates  a 
number  of  applications  on  various  classes  of  work. 

Black  &  Decker  Mfg.  Co.,  Baltimore,  Md.  Cat- 
alogue (8%  by  11  inches)  of  Black  &  Decker 
electric  air  compressors,  portable  electric  drills, 
and  electric  valve  grinders.  Specifications  for  the 
different  sizes  are  given,  and  the  tools  are  fully 
illustrated  with  either  full-page  or  half-page 
views. 

Loshbough-Jordan  Tool  &  Machine  Co.,  Elkhart, 
Ind.  Circular  giving  specifications  for  the  line  of 
power  presses  produced  by  this  company,  in- 
cluding two  new  sizes  that  have  recently  been 
brought  out— the  No.  1  size  having  a  capacity  of 
10  tons,  and  the  No.  2  size  having  a  capacity 
of  14  tons. 

Smalley-General  Co.,  Inc.,  Bay  City,  Mich. 
Circular  entitled  "Fundamentals  of  Thread  Mill- 
ing," treating  of  the  salient  features  of  thread 
milling  in  a  non-technical  way.  It  describes,  in 
addition,  the  general  construction  of  single-pur- 
pose and  general-purpose  thread  milling  machines 
and  the  work  for  which  they  are  adapted. 

Wellman-Seaver-Morgan  Co.,  Cleveland,  Ohio. 
Bulletin  22  containing  charts  giving  relative 
power,  diameter,  torsional  stress,  and  speed  of 
shafts.  Three  graphic  charts  are  given,  and  ex- 
amples, showing  method  of  use.  The  company 
is  distributing  copies  of  this  bulletin,  free  of 
charge,   to  engineers  and  draftsmen  upon  request. 

Pangborn  Corporation,  Hagerstown,  Md.  Cat- 
alogue of  Pangborn  sand-blast  and  allied  equip- 
ment, containing  brief  descriptions  of  the  various 
types  and  sizes,  covering  the  basic  principles, 
individual  features,  and  capacities.  The  catalogue 
has  been  condensed  for  the  convenience  of  readers, 
but  detailed  information  on  any  of  the  units  will 
be    sent   promptly   upon   request. 

Onondaga  Steel  Co.,  Inc.,  Syracuse,  N.  Y.  A 
color  chart  showing  the  colors  for  different  tem- 
peratures, and  circular  entitled  "Save  High-speed 
Steel  Scrap,"  giving  directions  for  the  treat- 
ment of  Onondaga  high-speed  steel,  including  cut- 
ting for  tool  lengths,  forging,  hardening  forged 
tools,  hardening  milling  cutters  and  finished  tools, 
tempering,    and   annealing. 

Bastian-Blessing  Co.,  W.  Austin  Ave.  at  La 
Salle  St.,  Chicago,  111.  Catalogue  of  "Rego" 
welding  and  cutting  apparatus,  containing  a  list 
of  the  parts  comprising  the  various  welding  and 
cutting  outfits,  and  giving  prices.  Several  models 
of  torches,  special-purpose  tips,  manifolds,  etc., 
have  been  added  to  the  line,  and  are  shown  for 
the   first   time   in   this   catalogue. 

Kempsmith  Mfg.  Co.,  Milwaukee,  Wis.  Gen- 
eral catalogue,  which  is  issued  in  sectional  form 
comprising  a  collection  of  four-page  circulars, 
covering  the  line  of  plain,  universal,  and  produc- 
tion milling  machines  and  attachments  made  by 
this  company.  The  catalogue  contains  illustra- 
tions of  the  various  types  of  machines  and  at- 
tachments,   brief    descriptions,    and    specifications. 

Smalley-General  Co.,  Inc.,  Bay  City,  Mich. 
Circular  giving  time  studies  and  results  obtained 
in  performing  four  operations  on  Smalley-General 
thread  milling  machines.  Particular  attention  is 
called  to  the  application  of  the  No.  23  single- 
purpose  thread  milling  machine  to  a  production 
job.  Circulars  illustrating  and  describing  the 
Smalley-General  No.  23  and  No.  24  thread  milling 
machines,    respectively. 

Hannifin  Mfg.  Co.,  Chicago,  111.  Catalogue  of 
Hannifin  "Aero"  chucks,  containing  illustrations 
showing  the  details  of  this  line  of  air-operated 
chucks,  countershafts,  vises,  arbor  presses,  man- 
drels, etc.  A  number  of  special  air-operated 
chucks,     clamping    devices,    and    expanding    man- 


drels    arc     also     shown.       The     book     la     Illustrated 

with  halftone!  and  detailed  Una  drawings  show- 
bag    the    construction   of    the    equipment. 

Clark    Tructractor    Co.,    Chicago,     III.       Catalogue 

iiin  trating  and  describing  tba  Clark  "true- 
tractor,"  which  Is  a  power  operated  machine  In- 
tended to  replace  wheelbarrows,   band   trucks,   and 

Other    band-Operated    means    Of    factory    trai 

linn.     The   "tructractor"  baa  ■  carrying  capacity 

Of     I1        ton.       Among     the    advantages    claimed     for 

this     ty| f     truck     are    simple    design,     flexibility 

Of    COntXOl,    and    low    upkeep    and    opera  t  lug    ...    I 
Groon      Engineering      Co.,      East      Chicago,       Im.|. 

Publication  entitled  the  "Green  Book— Progressive 

Combustion,"  comprising  a  treaties  00  the  anal- 
ysis   and    characteristics    of    coal,    and    It h    BCOnOm 

leal    combustion.     The    book    describes    In    detail 

tin-  Green  chain  grate  stoker  for  progressive  com- 
bust ion,     and     presents     considerable     general     in- 
formation   of    value    to    the    power   plant    en 
covering    fundamentals    of    combustion,    furiuo !S    OS 
sign,    etc. 

Davis-Bournonvillo  Co.,  Jersey  City,  N.  J.,  has 
resumed  the  publication  of  Its  house  organ 
"Autogenous  Welding,"  which  was  discontinued 
tor  lour  years  due  to  the  pressure  of  war  work. 
Bealdea  the  personal  items  relating  to  the  or- 
ganization, the  July  number  contains  a  number 
of  interesting  articles  on  oxy-acetylene  apparatus, 
suggestions  concerning  its  use,  operations  accom- 
plished by  the  oxy-acetylene  welding  process  and 
other   allied   information. 

Allied  Machinery  Co.  of  America,  51  Chambers 
St.,  New  York  City.  Catalogue  Section  10000, 
dealing  with  machine  tool  production  in  the 
United  States.  The  book  contains  general  matter 
on  the  establishment  of  the  machine  tool  in- 
dustry; introduction  of  high-speed  steels  and  the 
manufacturing  of  automobiles;  trend  of  machine 
tool  design  and  manufacturing  methods;  and  the 
distribution  of  machine  tools  through  the  Allied 
Machinery   Co.    of   America. 

R.  D.  Nuttall  Co.,  2133  Conway  Bldg.,  Pitts- 
burg, Pa.  Circular  entitled  "Pedigreed  Gears," 
containing  information  on  the  Nuttall  tractor 
gears.  The  term  "pedigreed"  refers  to  the  com- 
pany's system  of  registration,  6y  means  of  which 
a  record  is  kept  of  every  gear,  showing  the  steel 
analysis,  method  of  heat-treatment,  and  strength, 
hardness,  and  toughness  of  the  steel  after  treat- 
ment. The  circular  contains  illustrations  show- 
ing tests  that  are  made  on  these  gears  to  insure 
that  they  will  stand  up  under  the  severe  condi- 
tions of  service  for  which   they  are  intended. 

Ferracute  Machine  Co.,  Bridgeton,  N.  J.  Cat- 
alogue 21,  covering  the  Ferracute  line  of  presses 
for  cutting,  horning,  wiring,  drawing,  redrawing, 
embossing,  coining,  drop-forging,  punching,  shear- 
ing, and  stamping  sheet  and  bar  metals.  The 
catalogue  gives  complete  data  including  size, 
capacity,  and  other  essential  information  for  the 
entire  line.  The  book  has  been  carefully  arranged 
so  that  the  data  can  be  conveniently  referred  to. 
Considerable  general  information  of  value  has 
been  given  relating  to  pressures  required  for  given 
work,  power  required,  belt  capacity,  accident 
prevention,  etc.,  and  a  glossary  of  some  of  the 
technical  terms  used  in  the  press  and  die  in- 
dustry is  included. 

R.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati, 
Ohio.  Catalogue  of  LeBlond  heavy-duty  milling 
machines,  113  pages,  9  by  11%  inches.  The  cat- 
alogue describes  in  detail  all  the  parts  of  the 
machines  and  the  various  attachments,  the  con- 
struction being  clearly  illustrated  by  halftones 
and  line  engravings.  Illustrations  are  also  shown 
of  the  different  types  and  sizes  of  plain  and 
universal  milling  machines,  specifications  being 
presented  opposite  the  illustration  in  each  case. 
Considerable  space  is  given  to  a  description  of 
the  LeBlond  dividing  head,  systems  of  indexing, 
and  care  and  adjustment,  including  tables  for 
spacing  on  the  LeBlond  dividing  head.  The  book 
describes  tests  for  determining  accuracy,  and  con- 
cludes with  information  on  the  oiling  and  ad- 
justment of  the  machines  and  instructions  for 
setting   up. 


TRADE  NOTES 


Gale-Sawyer  Co.,  33-37  Wormwood  St.,  Boston, 
Mass.,  has  opened  an  office  in  Detroit,  Mich., 
Room  601,  Temple  Bldg.,  27  Monroe  St.,  with 
E.   H.   Anthony  in  charge. 

Walter  A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo., 
has  added  2000  square  feet  to  its  present  office 
space  at  325  Locust  St.,  which  represents  an  in- 
crease  of   one-third   of    the    former   space. 

Terkelsen  &  Wennberg,  326  A  St.,  Boston, 
Mass.,  are  now  New  England  representatives  for 
the  "Eclipse"  roller  bearing  drill  chuck,  manu- 
factured by  the  Neilsen-Barton  Chuck  Co.  of  Chi- 
cago,   111. 

H.  E.  Barton  Tool  Co.,  106  S.  Jefferson  St., 
Chicago.  111.,  has  taken  the  Chicago  agency  for 
the  T-W  independent  lathe  chucks,  manufactured 
by  Terkelsen  &  Wennberg  of  Boston,  Mass.  All 
sizes  are  carried  in  stock. 

Allen  Motor  Co.,  which  was  formerly  located  at 
Fostoria,  has  moved  to  400-412  Dublin  Ave., 
Columbus,  Ohio.  The  motor  plant  of  the  com- 
pany is  still  located  at  Bucyrus,  Ohio,  but  all 
mail   should   be   sent   to  the   Columbus   address. 
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Have  you  noticed  how  few 
LUCAS 

PRECISION 

Boring,  Drilling  and  Milling  Machines 

appear  on  the  second-hand  lists? 

Those  that  have  them  usually  keep 
them,  and  the  few  that  appear  on 
the  second-hand  lists  don't  stay 
long. 

See  the  Point? 
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is  ItUlman    Co.,    bs  i    removed    Its   general    t 
s.iirs   and    advertising    department!    i lldene, 

\     .1,1,.    .,(i    ci, mi,  i,    si       New    \ ,,,  i.    Oltj      ind 

Hi  ,1        ,11       I le I"  ■Minimi  |       tO 

I,,.,  tlalng,    and    publli  Itj    bi     u  ul    to    thi 
latter   addrt 

,,    m.,-1    c,,,,    \  ii|,u  ii  ■•.    Ind 
ii.iimI    hi.  .- i  iii  i     ,  looted    Hi,-    follow  ii 
\     w      Pii  kford,    president     i      L..    1 
i'     Griffin,     iei 
troaiurer.     Tbeae  men  have  taken  over  n  majority 
Interest    iii   Hi,-  company 

m,i  Hilling  M.i,  hm,-  0o.<  Cleveland,  Ohio, 
announce*    thai    thi  >o]    A    Suppl)    Co., 

Mi,  b  .    will    i,  in,—  in    the    company    In 
,,,»    district        V    stock    of    milling    ma- 
u|,|,i.\   oi'  cutters  will  in.-  car- 
ried i"  the  Saginaw  office. 

J  stool  Co.,  Massillon,  Ohio,  baa  opened 
,,  Detroit  in  the  Book  Bldg.,  BB  B7  w  ash- 
tngton  Blvd.,  Rooma  848-050.  Arthur  Schaeffer, 
formerlj  assistant  director  of  sales,  bus  been 
appointed  district  manager  of  Bales,  with  Prank 
Gibbons   us   bis   assistant. 

State  Machine  &  Tool  Works,  Inc..  164  Grand 
gt  New  York  City,  bus  been  reorganised  and 
will  hereafter  be  conducted  under  the  name  of 
ii, ,<  interstate  Mechanical  Laboratories,  Inc.  The 
new  company  will  take  over  all  the  Interests  and 
obligations  of   the   former  company. 

National  Tool  Co.,  Cleveland,  Ohio,  has  recently 
opened  a  New  x"ork  sales  office  at  BO  Church  St., 
Room  BB8,  with  E.  S.  Chamberlain  In  charge. 
The  Philadelphia  branch  office  has  been  moved 
ii,, in  11  N.  6th  St.  to  10  N.  7th  St.  II.  L.  Mather 
i>  in  charge  of   the  Philadelphia  office. 

New  Departure  Mfg.  Co.,  Bristol,  Conn.,  manu- 
facturer of  ball  bearings,  lias  instituted  a  48- 
hour  week  with  a  10-per  cent  increase  in  wages, 
and  time  and  a  half  for  overtime,  in  addition  to 
granting  every  employe  who  has  been  in  the 
company's  employ  three  months  or  more,  two  days 
oft'   with   pay. 

Cincinnati  Ball  Crank  Co.,  Cincinnati,  Ohio,  has 
made  arrangements  with  C.  H.  Clark.  00  Grand 
St.,  New  York  City,  whereby  the  Cincinnati  Bali 
Crank  Co.  will  make  and  market  the  Clark  com- 
pression coupling  (patents  for  which  are  now 
pending)  under  the  name  of  the  Cincinnati  com- 
pression   coupling,    in    Cincinnati. 

Electric  Furnace  Co.,  Alliance,  Ohio,  has  re- 
cently installed  a  battery  of  two  Baily  electric 
furnaces  of  the  standard  105-kilowatt  tilting  type 
at  the  Capital  Brass  Works,  Detroit,  Mich.  The 
Company  has  also  installed  Baily  electric  fur- 
naces in  the  plants  of  the  Buick  Motor  Co..  Flint, 
Mich.,  and  the  Akron  Bronze  &  Aluminum  Co., 
Akron,    Ohio. 

Gauld  Supply  Co.,  Inc.,  Portland,  Oregon,  has 
taken  over  the  business  of  the  Gauld  Co.  of 
Portland.  The  directors  of  the  new  company 
are  William  P.  F.  Ayer,  president;  Thomas 
Nickerson,  vice-president;  G.  A.  Kicker,  treasurer; 
Theodore  W.  Little;  and  Carl  T.  Heller,  all  of 
whom  are  'connected  with  the  Walworth  Mfg. 
Co.,    Boston,    Mass. 

Stockbridge  Machine  Co.,  Worcester,  Mass., 
manufacturer  of  Stockbridge  shapers,  has  re- 
cently opened  a  New  York  office  jointly  with  the 
Reed-Prentice  Co.  and  the  Whitcomb-Blaisdell 
Machine  Tool  Co.,  at  24  Stone  St.  The  Becker 
Milling  Machine  Co.,  and  the  Giddings  &  Lewis 
Mfg.  Co.  will  also  be  represented  in  the  office. 
L.   S.   Devos  is  in  charge. 

Atlas  Press  Co.,  Kalamazoo,  Mich.,  manufac- 
turer of  hand-  and  power-operated  arbor  presses, 
has  moved  into  its  new  factory  on  N.  Pitcher  St., 
Kalamazoo,  which  affords  considerably  increased 
manufacturing  facilities.  The  new  factory  is  of 
one-story  steel  and  brick  construction,  2G0  by  60 
feet,  thoroughly  modern  in  every  respect,  and 
with    a    two-story    attached    office    building. 

Cleveland  Milling  Machine  Co.,  Cleveland,  Ohio, 
has  made  the  following  changes  in  its  organiza- 
tion: W.  E.  Millar  has  been  appointed  Pittsburg 
district  manager;  L.  H.  Mesker,  vice-president 
of  the  company,  has  turned  over  the  duties  of 
sales  manager  to  H.  I.  Miner;  arid  the  J.  Horst- 
mann  Co.  has  been  appointed  French  agent  for 
the  company,  under  the  personal  direction  of 
Henri    Nourry. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa.,  an- 
nounces that  the  9-cylinder  rotary  aircraft  engine 
built  by  the  company  has  been  very  highly  com- 
mended by  the  chief  of  the  engine  production, 
United  States  Army,  and,  in  fact,  has  been 
pronounced  by  him  as  the  best  rotary  engine  ever 
built.  High-grade  nickel  steel  was  used  in  the 
forgings,  which  were  made  in  the  shops  of  the 
Union  Switch  &  Signal  Co. 

Federal  Machine  &  Welder  Co.,  Warren,  Ohio, 
has  recently  opened  offices  in  Cleveland,  Ohio,  in 
the  Garfield  Bank  Bldg.,  Euclid  Ave.,  Rooms  401- 
402.  Arthur  B.  Sonneborn  and  his  assistant,  Fred 
C.  Wilder,  will  have  charge  of  the  Cleveland 
office.  Mr.  Wilder  will  devote  his  entire  atten- 
tion to  the  Ohio  territory,  and  Mr.  Sonneborn 
will  continue  to  give  most  of  his  attention  to  the 
Detroit  office,  at  1516  Ford  Bldg.,  Detroit,  Mich. 
Heald  Machine  Co.,  Worcester,  Mass.,  has 
moved  its  Detroit  sales  office  from  911  Majestic 
Bldg.  to  401  Marquette  Bldg.,  75  W.  Congress  St. 
J.  O.  Wonn  will  continue  in  charge.  The  com- 
pany will  carry  samples  of  each  of  its  machines 
and  chucks  at  this  office,  together  with  a  supply 
of   miscellaneous   parts   so   that   customers   in   that 


,an     obtain     repair     parti     from     Detroit, 
ami    will    nol    lui  n-    Ul    MUd    tO    Worcester    for    111,  in. 

Billing!  &  Ipenoer  Co.,  Hertford,  Conn.,  makei 
,,i  drop  forgings,  toots,  ami  drop  forging  ma- 
chlnei,    has    in  .inii,  ,i    a    group    Insurance    lyitem 

in  ii,  plant  by  which  aach  employe  who  has  

in   iti,<  emploj    "i    no-  comp  my    tor   three   nth  - 

.,    |B0O,    which    is    ii  led    ai    the 

,n,i  ,,r  one  year's  service  to  :f7">i>,  ami  at  tin-  end 
,,i  !»,,  years,  to  $iikh>.  An  extra  1100  is  added 
tor  each  year  of  service  until  the  maximum  of 
.si. .mi  has  i i  reached. 

Vulcan  Engineering  Salos  Co.,  Chicago,  111-. 
sates   agent    for    the    Banna    Engineering    Works. 

Mimil',,1,1  Molding  Machine  Co.,  <■>  M  S  Proiln.-I  s. 
and  the  ,1.  0.  BUSCh  Co..  has  been  dissolved,  anil 
all  business  formerly  done  by  the  Vulcan  En- 
gineering Sales  Co.  as  sales  agent  will  be-  trans 
acted    by     the     Hanna     Engineering     Works.       It    Is 

believed  thai  this  arrangement  will  enable  the 
company,  by  dealing  directly,  to  serve  the  trade 
more  promptly  ami  efficiently. 

Clark  Equipment  Co.,  1415  Railway  Exchange, 
Chicago,  in.,  manufacturer  of  "Oelfor"  high- 
speed drills  and  precision  tools,  has  erected  what 
is  said  to  be  the  largest  outdoor  sign  ever  con- 
structed, at  its  Buchanan,  Mich.,  plant.  The 
sign  is  visible  for  more  than  a  mile  in  each  direc- 
tion, ami  can  he  seen  at  night  as  well  as  at  day, 
being  illuminated  by  twelve  750-watt  mogul 
nitrogen  lamps.  It  is  190  feet  long,  40  feet 
high,    and    has   an   area   of   6480   square   feet. 

Detroit  Reamer  Salvage  Co.,  818  W.  Warren 
St.,  Detroit,  Mich.,  has  changed  its  name  to  the 
Grinding  Process  Tool  Co.  The  company  was  or- 
ganized six  years  ago  to  engage  in  the  renianu- 
facturlng  of  worn-out  reamers,  but  the  business 
lias  since  been  expanded  to  include  all  kinds  of 
precision  metal-cutting  tools.  The  capital  of  the 
firm  has  been  substantially  increased.  The  of- 
ficers are  S.  A.  Cogsdill,  president;  W.  W. 
Blakely,  secretary-treasurer;  and  Ray  G.  Lambe, 
sales  manager. 

Michigan  Machine  Co.,  Detroit,  Mich.,  designer 
and  manufacturer  of  special  machines  and  tools, 
will  manufacture  a  complete  line  of  pumps  rang- 
ing in  size  from  Vs  inch  intake  and  discharge  to 
2  inches  intake  and  discharge.  These  pumps  are 
inteuded  primarily  for  use  in  connection  with  ma- 
chines and  tools,  for  cutting  tool  lubrication  and 
forced-feed  lubrication  of  bearings,  and  are  also 
adaptable  for  oil  circulation  on  tractors,  marine 
engines,  fuel  systems  of  all  kinds,  brine  circula- 
tion,  and   many   other  uses. 

Julius  Blum  &  Co.,  510-512  W.  24th  St.,  New 
York  City,  has  found  it  necessary,  owing  to  its 
greatly  increased  business,  to  enlarge  its  facil- 
ities, and  has  leased  for  a  long  term  of  years  a 
building  at  532-540  W.  22nd  St.,  which  is  100  by 
125  feet,  five  stories  high,  with  basement.  The 
building  will  be  reconstructed  to  fit  the  require- 
ments of  the  company,  and  the  ground  floor  will 
be  built  up  to  a  height  of  18  feet  so  that  an 
overhead  traveling  crane,  and  other  modern  labor- 
saving  devices,   can  be  installed. 

Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis.,  has 
recently  opened  an  office  in  Detroit,  located  at 
905  Kresge  Bldg.,  to  expedite  the  handling  of 
orders  and  to  give  the  company's  customers  in 
and  about  Detroit  better  engineering  service.  The 
Detroit  office  is  a  branch  of  the  Chicago  office 
and  bears  the  same  relation  to  it  as  the  Cincin- 
nati office  does.  H.  S.  Kinsley,  who  is  in  charge 
at  Detroit,  has  taken  with  him  from  the  Chicago 
office,  C.  W.  Greenman  and  M.  Dugliss,  both  of 
whom  were  recently  mustered  out  of  service. 
Quick  Action  Chuck  Co.,  Grand  Rapids,  Mich., 
announces  that  the  Wolverine  Brass  Works,  of 
Grand  Rapids,  have  taken  over  the  manufacture 
and  sale  of  "Quick  Action"  chucks  and  collets 
for  the  United  States  and  Europe.  It  is  the  in- 
tention of  the  Wolverine  Brass  Works  to  manu- 
facture a  complete  line  of  "Quick  Action"  collet 
type  chucks  and  collets.  A  number  of  improve- 
ments will  be  made  in  the  general  design  of 
these  chucks.  The  company  has  installed  modern 
equipment  and  expects  to  be  in  a  position  to  make 
deliveries  about  September  1.  The  sales  depart- 
ment will  be  under  the  charge  of  J.  R.  Plank. 
Erie  Crucible  Steel  Co.,  Erie,  Pa.,  has  recently 
appointed  George  W.  Way,  858  Penobscot  Bldg., 
Detroit,  Mich.,  as  its  Michigan  representative. 
Mr.  Way  is  well  known  in  the  Detroit  district, 
having  been  connected  with  the  Detroit  office  of 
the  Carnegie  Steel  Co.  for  five  years.  M.  A. 
Palmer  Co.,  469  Atlantic  Ave.,  Boston,  Mass., 
has  been  appointed  New  England  agent  of  the 
company.  The  Tidewater  Steel  Products  Corpora- 
tion, 149  Broadway,  New  York  City,  has  been 
appointed  agent  for  the  metropolitan  and  Phil- 
adelphia districts,  and  D.  A.  Bonitz,  1816  Fisher 
Bldg.,  Chicago,  111.,  agent  for  the  Chicago  dis- 
trict. 

New  York  Testing  Laboratories,  which  have 
been  organized  by  L.  R.  Seidell,  G.  B.  Jack,  Jr., 
and  H.  H.  Geist,  formerly  chief  metallurgist,  as- 
sistant chief  metallurgist,  and  chief  chemist, 
respectively,  of  the  Wright-Martin  Aircraft  Cor- 
poration, have  opened  a  New  York  office  at  74-80 
Washington  St.,  in  addition  to  their  laboratories 
at  354  Mulberry  St.,  Newark,  N.  J.,  for  chemical 
and  physical  testing,  and  microphotography.  The 
organization  will  specialize  in  the  source  inspec- 
tion of  metals,  and  as  consultants  in  smelting, 
foundry,  drop-forging,  and  heat-treatment  prac- 
tices, and  metallurgical  investigation  of  shop 
troubles. 


Hicknrt  Sh.iti-r    Co.,    15rlc,    Pu.,    manufacturer   of 

machinery  and  tools,  i«  planning  to  erect  another 

wink'    tO    Hh    factory    building,    88    by    ISO    fuel,    BOSH 

prising  two  stories  of  steel  and  brick  factory 
eon  truction.  The  addition  has  been  made  necas 
sary  by  the  heavy  demand  for  the  Boabm  auto 
malic  die-head  and  the   B  .v  s  tapping  machine. 

Orders  have  been  placed  lor  some  new  macblni" 
tools,  but  the  huge  part  Of  the  machine  tool  re- 
quirements will  not  be  tilled  until  the  building 
i,    , tpleted.       Plans    are     being     Dade     to    Install 

an  up-to-date  hardening  department.  The  com 
pany  expect  t"  put  several  new  tools  on  the 
market . 

Dalton  Mfg.  Corporation,  1015  Park  Ave.,  New 
Y'ork  City,  maker  of  I  be  "Dalton  Six"  lathes, 
which  ha  l»  '  o  located  In  New  York  City  tor  tin- 
past  six  years,  has  purchased  Several  acres  of 
ground  at  Sound  Beach,  Conn.,  where  a  new  fac 
tory  will  be  erected  to  take  care  of  the  company's 
increasing  business.  The  contract  for  four  build 
ings  and  a  power  bouse?  has  been  placed  with 
Richard  DeeveB  it  Son,  New  York  City.  It  Is  ex- 
pected that  the  new  factory  will  be  ready  for 
occupation  January  l,  1920,  at  which  time  the 
company  will  also  be  prepared  to  supply  to  the 
trade  Its  new  machine  known  as  the  "Dalton 
Six,"   Type   B-6. 

Winter  Bros.  Co.,  Wrentham,  Mass.,  manufac- 
turer of  taps  and  dies,  has  installed  a  course  of 
training  in  modern  production  methods  In  Its 
plant  with  a  view  to  improving  production  con- 
ditions by  developing  the  supervising  abilities 
of  the  foremen.  A  group  of  twenty-two  foremen 
has  been  organized  to  take  this  course  by  J.  E. 
Winter,  president  of  the  company.  John  K.  Calder 
is  director  of  the  course  for  the  Business  Train- 
ing Corporation,  185  Madison  Ave.,  New  York 
City  which  is  conducting  the  work.  The  course 
will  be  of  two  or  three  months'  duration,  the 
object  being  to  train  the  foremen  in  the  principles 
of    efficient     production     and    of    handling     labor. 

Hanson-Whitney  Mfg.  Co.,  Hartford,  Conn.,  has 
been  organized  by  B.  M.  W.  Hanson,  Clarence  H. 
Whitney,  and  F.  W.  Young,  all  of  Hartford, 
Conn.,  for  the  purpose  of  designing  and  manufac- 
turing machine  tools.  The  temporary  offices  of 
the  company  will  be  in  the  new  Park  St.  Build- 
ing of  the  Billings  &  Spencer  Co.,  now  being 
erected.  These  quarters  will  also  be  permanently 
occupied  by  Mr.  Hanson  as  engineering  offices. 
The  new  firm  is  capitalized  at  $100,000  as  a  be- 
ginning, and  the  officers  are  as  follows:  President, 
I!.  M.  W.  Hanson;  treasurer,  Clarence  E.  Whit- 
ney; secretary  and  general  manager,  F.  W.  Young. 
These  three  men  also  constitute  the  board  of 
directors. 

Metallo  Gasket  Co.,  10-20  Bethany  St.,  New 
Brunswick,  N.  J.,  has  recently  been  incorporated 
to  manufacture  a  line  of  gaskets  and  other  pack- 
ings. The  officers  of  the  company  are  Zeno 
Schultes,  president  and  treasurer;  George  Geipel, 
vice-president;  and  Stanley  S.  Geipel,  secretary. 
Zeno  Schultes  was  manager  of  the  Goetze  Gasket 
&  Packing  Co.  for  about  fourteen  years,  George 
Geipel  has  been  an  erecting  engineer  for  about 
thirty-five  years,  specializing  in  refrigerating  and 
steam  power  plants,  and  Stanley  S.  Geipel  has 
had  ten  years'  experience  in  mechanical  engineer- 
ing. The  company  will  concentrate  for  a  time 
on  the  production  of  "Metallo"  corrugated  cop- 
per gasket  with  asbestos  cord  inlaid  in  the  copper 
grooves. 

Ohio  Electric  &  Controller  Co.,  5900  Maurice 
Ave.,  Cleveland,  Ohio,  has  appointed  the  follow- 
ing firms  as  its  representatives:  Iron  &  Steel 
Equipment  Co.,  1502  First  National  Bank  Bldg., 
Pittsburg,  Pa.;  Williams,  Beasley  Co.,  343  S. 
Dearborn  St.,  Chicago,  111.;  Linn  O.  Morrow,  707 
Franklin  Trust  Bldg.,  Philadelphia,  Pa.;  J.  W. 
Dopp  &  Co.,  18  Columbia  St.,  Detroit,  Mich.; 
Kelly,  Powell,  Ltd.,  403  McArthur  Bldg.,  Win- 
nipeg, Canada;  Wonham,  Bates  &  Goode,  inc., 
Dominion  Express  Bldg.,  Montreal,  Canada;  Shook 
&  Fletcher  Supply  Co.,  Birmingham,  Ala.  Won- 
ham, Bates  &  Goode,  Inc.,  17  Battery  Place, 
New  York  City,  will  represent  the  firm  in  Lon- 
don, Paris,  Havana,  and  Rio  de  Janeiro;  Mitsui 
&  Co.,  65  Broadway,  New  York  City,  in  Japan, 
China,  Philippine  Islands,  and  Honolulu;  and 
Gustav  Neilson,  A/S,  Christiana,  Norway,  in  Nor- 
way,  Sweden,   and  Denmark. 

Norton  Co.,  Worcester,  Mass.,  has  absorbed  the 
Norton  Grinding  Co.,  and  the  latter  name  will 
not  be  used  in  the  future,  but  the  business  of 
both  the  Norton  Co.  and  the  Norton  Grinding  Co. 
will  be  conducted  under  the  name  of  the  Norton 
Co.  The  Norton  Co.  has  for  some  years  owned 
practically  all  the  stock  of  the  Norton  Grinding 
Co.,  ahd  the  directors  of  both  companies  have 
been  the  same.  The  board  of  directors  remains 
unchanged,  and  the  personnel  of  the  two  com- 
panies has  been  combined.  George  I.  Alden,  pres- 
ident of  the  Norton  Co.,  is  chairman  of  the  board 
of  directors;  Charles  L.  Allen  is  president  and 
general  manager;  Aldus  C.  Higgins,  treasurer 
and  general  counsel;  and  George  N.  Jeppson,  sec- 
retary and  works  manager.  W.  LaCoste  Neilson 
will  be  vice-president  and  foreign  manager,  and 
Carl  F.  Dietz  vice-president  and  general  sales 
manager.  The  reason  for  the  change  is  that  the 
business  of  both  companies  has  reached  such  a 
volume  and  spread  to  such  an  extent  in  foreign 
countries,  that  there  seemed  to  be  many  ad- 
vantages in  conducting  the  grinding  machine  and 
the  grinding  wheel  business  as  a  single  enter- 
prise. 
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How  a  Company  Saved  50  Per  Cent 
By  Changing  Its  Mind 

The  Loshbough-Jordan  Tool  &  Machine  Co.,  Elkhart,  Ind.,  knows 
a  good  machine  when  it  sees  one — it  makes  them  (presses)  and  is 
a  keen  judge  of  values. 

How  manufacturing  costs  are  kept  down  and  reasonable  selling 
prices  maintained  in  the  face  of  the  present  labor  market  is  illus- 
trated by  the  photograph  showing  a  Cincinnati  Single-Head  Trav- 
erse Shaper  machining  a  heavy  press  frame.  This  company  in 
the  first  instance  had  decided  a  planer  was  necessary;  but  by 
changing  its  mind  when  the  advantages  of  the  Cincinnati  Shaper 
became  evident,  saved  not  only  50  per  cent  of  the  investment,  but 
also  reduced  the  time  of  the  operation  through  the  advantage  of 
the  shaper  speed.  Then,  too,  the  operating  expense  was  reduced 
more  than  half,  due  to  the  difference  in  the  power  required  to 
move  the  light  ram  of  the  Cincinnati  Shaper,  and  that  needed  to 
reciprocate  the  press  frame,  fixture  and  heavy  planer  table. 

Is    there  a  Cincinnati    Shaper  job    in   your    plant  ?       The    subject    is    worth    investigating. 

THE  CINCINNATI  SHAPER  COMPANY 

CINCINNATI,  OHIO,  U.  S.  A. 

AGENTS:  Manning,  Maxwell  &  Moore,  Inc.,  New  York  Citv.  Boston.  Mass.,  Buffalo,  N.  Y..  Chicago,  III..  Cincinnati.  Ohio,  Cleveland,  Ohio.  Milwaukee, 
Wis.,  New  Haven,  Conn.,  Philadelphia,  Pa.,  Pittsburgh,  Pa.,  St.  Louis,  Mo.,  Seattle,  Wash.  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co.,  Denver,  Colo. 
National  Supply  Co.,  Toledo,  O.  Wolverine  Machinery  ■  Supply  Co.,  Detroit,  Mich.  Herberts  Machinery  \-  Supply  Co.,  Los  Angeles.  San  Francisco, 
Cal.  FOREIGN  AGENTS:  Charles  Churchill  &  Co..  Ltd..  London.  E.  C.  England.  A.UX  Forges  de  Vulrain.  Paris.  Prance.  0.  Shinz.  Petrograd, 
Russia.  Mcpherson's  Proprietary,  Ltd.,  Melbourne  and  Sydney,  Australia.  II.  \V.  Petrie,  Ltd  .  Toronto,  Canada.  Williams  A  Wilson.  Ltd  .  M 
Canada.     Taylor   Engineering  Co.,   Ltd.,   Vancouver,   B.    C.   Canada.     Andrews   &  George   Co.,   Tokyo,   Japan. 
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Inspection  Standards  are  Extremely  Rigid 

No.  10  of  a  Series  of  Demonstrating  Talks 

My  company,  I  find,  has  the  quality  of  being  fussy  over  certain  standards  which  the  fel- 
lows, all  of  them,  find  decidedly  rigid. 

My  direct  interest,  of  course,  is  in  finished  machines,  but  I  realize  that  if  it  were  not 
for  the  unvarying  rule  which  demands  manufacturing  inspection  limits  of  fractions-of-a- 
thousandth  for  parts  and  units  before  final  assembly,  my  job  on  the  road  might  not  be 
so  free  from  worry  as  it  is. 

When  I  get  a  new  machine  to  demonstrate,  I  need  never  worry  about  the  machine  itself. 
When  it  passes  Lees-Bradner  inspection  it  is  0.  K.,  not  approximately  right,  but  right. 
And  it  has  to  pass  this  inspection  before  it  gets  on  the  road. 

The  picture  shows  the  inspection  of  the  work  slide  and  the  work  spindle  alignment  and 
rotation  with  master  arbor  and  indicator.     All  working  parts  are  manipulated  by  the 
chief  inspector,  and  must  have  the  necessary   sensitiveness   before   delivery;   something    < 
which  many  machines  are  only  expected  to  acquire  after  a  limbering  up  period. 

If  there  is  one  man  in  the  world  who  can  appreciate  what  it  means  to  receive  a  new  ma- 
chine like  this,  it  is  your  humble  servant. 

The  Lees-Bradner  0.  K.  is  my  assurance  that  I  won't  have  anything  to  "explain  away." 

THE  LEES-BRADNER  COMPANY  CLEVELAND,  OHIO 

'Pioneers  in  gear-generation  and  still  in  the  lead 

LEES-BRADNER 
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LEES-BRADNER 

Gear  Generator 


Next  month  I  will  talk  to  you 
about  hobs  —  Lees-Bradner 
hobs  —  they're  different. 


Ask  for  our  booklet, 
"Automatic  Gear 
Generators."  It's 
well    worth     reading 
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Machine-Made  Intricate  Shapes 

Die  sinking,  as  it  used  to  be,  was  a  tedious,  expensive  operation 

which  had  to  be  performed  by  highly  skilled  labor  by  hand. 

Die  sinking,  as  it  is  now,  presents  no  greater  problem  than  any 

other  machining  operation  of  like  intricacy;  IF and  here's 

the  crux  of  the  whole  matter — you  use  the  Jackson  Duplex  Type- 
less  Die  Sinker. 

The  head  of  the  Jackson  is  a  triumph  of  mechanical  construction. 
Its  three  cutting  tools — each  with  its  own  distinctive  uses — make 
the  sinking  of  intricate  shapes,  for  the  first  time,  a  machine  tool 
achievement. 


CABLE 
'DIESINKER  JACKSON 


THE   JACKSON 
MACHINE  TOOL 
COMPANY 

JACKSON       MICHIGAN 

REPRESENTATIVES 

Alfred  Herbert,  England,  Japan,  China, 
Korea,  Formosa,  Manchuria  and  Italy. 
Fenwick  Freres  &  Company,  France, 
Belgium,   Switzerland    and    Brazil. 


I 


You'll  want  to  know 
all  about  the  three 
sizes  of  Jackson  Die 
Sinkers,  and  which  of 
them  would  best  suit 
you.  Your  name  and 
address  on  a  postal 
will  suffice.  Doit  now. 
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CONSERVATIVE  PROGRESS 

Conservative  yet  progressive  factory  administration  of  practical  men 
has  resulted  in  the  immense  growth  of  the  Walcott  Lathe  Company. 
From  a  plant  covering  2000  square  feet  it  now  occupies  a  space  2*4 
city  blocks  in  area. 

This  great  organization  concentrates  on  the  manufacture  of  one  pro- 
duct— Walcott  Lathes.  Is  it  any  wonder  that  their  lathes  have 
reached  a  standard  of  excellence  which  is  unsurpassed? 

Limited  space  prohibits  the  description  of  the  many  big  production 
features  of  Walcott  Lathes.  It  is  enough  to  say  that  every  essential 
detail  will  be  found  in  their  construction  which  is  vital  in  modern  shop 
practice. 

Sizes  from  14  to  29  inch.     Write  for  Catalogue. 

WALCOTT    LATHE    COMPANY 

JACKSON,  MICHIGAN,  U.  S.  A. 


115  CALHOUN  STREET 


DOMESTIC   AGENTS. 

Hill,    Clarke    &    Co Chicago,    111. 

W.    E.    Shipley    Machine   Co... Philadelphia.    Pa. 

National    Supply    Co Toledo,    Ohio 

Motch   &    Merryweather   Mchy.   Co., 

Cleveland.    O.,    and   Pittsburgh,    Pa. 

H.    A.    Smith    Mchv.    Co Syracuse,    N.    Y. 

William  E.  Duff.. York,  Pa.   &  Jacksonville,  BT*. 

P.    H.    Reardon San    Francisco,    Cal. 

Brown-McDonald    Mchy.    Co St.    Louis,    Mo. 


Smith-Booth-Uaher    Co Los    Angeles,    Cal. 

Factory    &    Mill    Suppiv    Co Boston,    Mass. 

Hendrie    &    Bolthoff    Mfg.    A    Supply    Co., 

Denver,   Colo. 

Gordan     &     Finkbeiner PortJand,     Ore. 

Northern     Mchy.     Co Minneapolis.     Minn. 

Brownell    Mchy.    Co Providence,     K.     I 

Walcott    Lathe    Co.,    Detroit    Store. 

Detroit.     Mich 


FOREIGN      ACKN'TS. 

lYinuck.    Frana   A    Co.. 

l.ineiro.   Brazil 
Bock    *    Hickman,    I  Kngland 

Alfred    Herbert,     I  I        "try.    Kngland 

Standard   M 

•  al.     Quebec 

William     E.     I>'iff Tokyo.    Japan 

Cana.li.ui     Fairbanks  Morse    Co., 

Toronto.    Ont.    and    Vancouver,    B.    C. 


106 


MACHINERY 


August,  1919 


: 

'         ' 

* 


The  Proper 
for  Shop  and 


Modern  manufacturing  methods  demand  modern  equip- 
ment. The  shop  today  must  keep  pace  with  progress. 
"Star"  Lathes  embody  the  experience  of  this  organiza- 
tion acquired  in  36  years  manufacturing  good  lathes — 
lathes  that  are  giving  excellent  service  in  hundreds  of 
well-known  industries.  "Star"  Lathes  possess  every  ac- 
cepted improvement  and  many  special  features.  They 
are  unusually  strong,  compact  and  accurate — easily  op- 
erated— and  have  certain  refinements  of  design  and 
build  that  secure  best  results  at  lowest  production  costs. 


The  Seneca  Falls  Mfg.  Co.,  Inc. 
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Equipment 
Factory 


"Star"  Lathes  are  built  in  9-in., 
11-in.,  12-in.  and  13-in.  swing-  sizes 
with  a  large  line  of  attachments 
available. 

The  capacity  and  range  of  these 
lathes  make  them  ideal  machines 
for  tool  room  and  factory. 

Have  you  read  "Increasing  the 
Scope  of  the  Small  Lathes"?  It's 
free. 


Some  Representative 
Users  of  "STAR"  Lathes 


Geometric  Tool  Co.,  New  Haven,  Conn. 

Sargent  &  Company,  New  Haven,  Conn. 

Western  Electric  Co.,  St.  Louis,  Mo. 

Remy  Electric  Co.,  Anderson,  Ind. 

Pullman  Free  School,  Kensington,  111. 

S.  F.  Bowser  &  Co.,  Fort  Wayne,  Ind. 

Bosch  Magneto  Co.,  Chicago,  111. 

Taylor  Instrument  Cos.,  Rochester,  N.  y! 

Crocker-Wheeler  Co.,  Ampere,  N.  J. 

Union  Twist  Drill  Co.,  Athol,  Mass. 

Savage  Arms  Co.,  Utica,  N.  Y. 

Carborundum  Co.,  Niagara  Falls,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Greenfield  Tap  &  Die  Corp.,  Greenfield, 
Mass. 

Brown-Lipe-Chapin  Co.,  Syracuse,  N.  Y. 

Gray  &  Davis,  Boston,  Mass. 

Splitdorf  Electrical  Co.,  Newark,  N.  J. 

U.  S.  Government. 


381  Fall  St.,  Seneca  Falls,  N.Y. 
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An  Important  Link  In  The  Production  Chain 


G.  &  L.  No.  0  Horizontal  Boring,  Drilling  and  Milling  Machine 

LITTLE  jobs  and  big  jobs— light 
castings  such  as  the  operator  is  just 
setting  up  on  the  machine — big  ones 
like  the  piece  in  the  chains,  weighing 
700  pounds — all  come  to  this  Giddings 
&  Lewis  boring  machine.  The  scene 
shown  correctly  pictures  Giddings  & 
Lewis  performance  in  this  shop ;  one  job 
literally  treading  on  the  heels  of  its 
predecessor. 

The  Michigan  Machine  Company  in 
handling  a  big  rush  of  fine  tool  work — 
jigs,  fixtures  and  dies  for  various  big 
automobile  concerns  in  their  home  city 
of  Detroit — have  found  the  Giddings  &' 
Lewis  boring  machine  of  exceptional 
value. 
The  work  being  set  up  is  a  valve-cage,  a  contract  job  for  the  Maxwell  Motor  Co.  It  is  a 
flanged  iron  casting,  and  is  mounted  on  the  circular  boring-fixture  attached  to  a  G  &  L  rotary 
table.  The  flange  is  22"  diameter.  Two  blind  holes  at  each  end  will  be  bored,  both  of  them  be- 
ing 6%"  diameter  and  5%"  deep.  This  explains  the  use  of  the  rotary  table,  which  permits 
graduations  on  a  common  center  line.  A  simple  job — true !  Yet  it  serves  to  indicate  the  range 
covered  by  the  Giddings  &  Lewis  machine. 

Giddings  ®  Lewis  Manufacturing  Co.,  Fond  Du  Lac,  Wis. 


DOMESTIC  AGENTS:  Taylor  Machinery  Co.,  Boston;  Fairbanks  Co., 
New  York,  Albany,  New  Orleans,  Hartford;  Kemp  Machinery 
Company,  Baltimore,  Md. ;  H.  A.  Smith  Machinery  Co.,  Syracuse; 
Swind  Machinery  Co.,  Philadelphia;  E.  A.  Kinsey  Co.,  Cincinnati, 
Indianapolis;  Motch  &  Merryweather  Machinery  Co.,  Pittsburgh,  Cleve- 
land, Detroit;  BlackmanrHill-McKee  Mchy.  Co.,  St.  Louis;  Stocker- 
Kumely-Wachs  Co.,  Chicago.  Milwaukee;  English  Tool  &  Supply  Co., 
Kanvas    City;    Sunderland    Machinery    &    Supply    Co.,    Omaha;    Hendrie 


&  Bolthoff  Mfg.  &  Supply  Co.,  Denver;  Salt  Lake  Hardware  Co.,  Salt 
Lake  City;  McMullen  Mchy.  Co.,  Grand  Rapids,  Mich.;  Homer  Strong, 
Buffalo,  Rochester.  Smith-Courtney  Company,  North  and  South 
Carolina.  FOREIGN  AGENTS:  Canadian-Fairbanks-Morse  Co., 
Toronto,  Montreal,  Winnipeg,  Vancouver;  Fenwick  Ireres  &  Co.,  Paris, 
Lyons,  Liege,  Zurich;  Burton-Griffiths  &  Co.,  England;  R.  L.  Scrutton 
&  Co.,  Ltd.,  Sydney,  Australia;  Wilh.  Sonesson  &  Co.,  Copenhagen; 
Gustav   Nielsen,   Christiania. 
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If  it  is  a  Fine  Job,  Take  it  to  the  Ames 


The  Ames 
Precision  Lathes 

The  Meldrum,  Semon  &  Greiner  Co., 
Syracuse,  N.  Y.,  has  recently  acquired 
two  Ames  Bench  Lathes,  which  are 
proving  invaluable  for  turning  punch- 
es, boring  small  dies  and  jigs  and  in 
the  various  kinds  of  experimental  work 
for  which  this  company  is  noted. 

One  of  these  machines  is  here  shown, 
helping  to  produce  segments  of  a 
cylindrical  surface  for  which  the 
radius  must  be  accurate. 


Ames  Lathes  are  used  to  capacity 
and  then  some,  in  this  shop— but 
they  never  fail  to  make  good. 


The  Ames  Bench  Lathe  is  a 
precision  tool  of  the  high- 
est order — convenient,  flex- 
ible and  provided  with  a 
variety  of  attachments  all 
as  carefully  constructed  as 
the  machine  itself.  It  is 
ideal  for  the  accurate  dupli- 
cation of  small  precision 
parts.  Catalogue  on  re- 
quest. 


bcAMESco 


THE  B.  C.  AMES  COMPANY,  Waltham,  Mass. 
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Complete  description  of  this 
and  other  Pattern  Shop  ma- 
chines of  the  Oliver  Line 
furnished  on   request. 


OLIVER  MACHINERY  CO. 


GRAND  RAPIDS 


MICH.,  U.  S.  A. 


and  Still  Planing 
Wood  Patterns 
True  to  Shape 

"The  most  easily  adjusted  planer  I 
have  ever  used"  is  the  comment  of 
the  foreman  in  the  Eclipse  Pattern 
Company's  (Pittsburgh,  Pa.)  plant 
where  this  Oliver  Hand  Planer  and 
Jointer  was  photographed. 

"The  tables  line  up  nicely.  I'll 
show  you."  He  ran  a  cut  over  a 
thin  strip  of  wood  and  exhibited 
the  true  surface  produced. 

The  machine  has  been  at  the  dis- 
posal of  about  twenty-five  men  for 
the  past  five  years  and  they  have 
kept  it  pretty  busy,  but  no  repairs 
have  been  necessary. 

The  Oliver  Hand  Planer  has  a  wide 
range  of  usefulness  to  the  pattern- 
maker. It  is  adapted  to  cut  any 
contour  made  up  of  straight  lines, 
planes  and  angles.  Durably  con- 
structed, as  this  installation  proves, 
and  easy  to  operate,  the  machine  is 
well  worth  investigation. 
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The  9-Inch 

SUNDSTRAND 

A  Production  Machine 

Power,  accuracy  and  operating  conveni- 
ence are  outstanding  features  of  this 
simple,  high  power  manufacturing  lathe 
— designed  for  quantity  production  of 
duplicate  parts  of  short  length  and  com- 
paratively small  diameter.  Its  main 
feature  is  the  bed  of  entirely  new  de- 
sign, with  separate  ways  for  carriage 
and  tailstock,  so  carriage  can  travel  to 
end  of  bed  in  front  of  tailstock.  All- 
geared  type  headstock,  operated  by 
highly  sensitive  friction  clutch,  auto- 
matic friction  brake,  automatic  stops, 
feed  reverse,  etc.,  are  all  controlled  with 
least  possible  waste  motion. 


ROCKFORD 

TOOL   COMPANY 


Specifications  include:  Length  of  carriage  on  bed, 
18";  diameter  of  drive  pulley  8V2";  speed  of  drive 
pulley  350  R.P.M.;  spindle  speeds,  9;  feeds,  4;  floor 
space  45"  by  24". 

Details  on  Request 


Harrison  Ave.  &  11th  St. 
ROCKFORD,  ILL.,  U.S.A. 


Profitable  machines  are 
the  kind  that  can  be  de- 
pended on  to  stand  up  to 
their  work  indefinitely. 
FLATHER  LATHES  are 
accurate  and  retain  their 
accuracy  under  pressure 
of  continuous  service. 
Their  range  enables  them 
to  fill  present  demands 
and  the  new  ones  as  they 
arise. 


INCORPORATED 

NASHUA  N.  H.,  U.  S.  A. 
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Built  in  Nine  Sizes-  Capacity  %   to  3  Inches 


THE  tendency  of  the  times  to  look  for  best  possible  results  with  least  expenditure 
of  time,  effort  and  expense  has  stimulated  the  highest  development  of  tool  and 
instrument  work  and  produced  such  masterpieces  of  the  mechanician's  art  as 

Foote-Burt  Independent  Feed  Drills 

They  are  rapid,  accurate,  versatile  machines,  designed  to  perform  a  wide  range  of 
close  limit  operations  at  high  speed.  Centralized  control,  distinctive  quick-change 
mechanism,  broad  bearings — carefully  scraped  and  bronze  bushed — all  steel  gears 
and  an  exceptionally  high  ratio  of  back  gearing  permit  drilling  holes  up  to  2"  diam- 
eter in  solid  steel  with  perfect  safety. 

Table  has  12"  vertical  adjustment  and  a  working  surface  19"  x  92",  well  adapted 
to  accommodate  such  work  as  connecting  rods  for  aircraft,  truck,  tractor  and  motor 
cars,  front  axles,  etc. 

Complete  Description  in  Circular. 

THE  FOOTE-BURT  CO.,  Cleveland,  Ohio 


Milwaukee  Office:  633  Wells  Bldg. 


Detroit  Office:  1457  David  Whitney  Bldg. 


FOREIGN  AGENTS:  Buck  &  Hickman,  Ltd.,  London,  Birmingham,  Manchester  and  Glasgow.  Moscow  Tool  &  Engine  Co.,  Moscow.  Ing.  Ercole 
Vaghi,  Milan.  R.  S.  Stokvis  &  Zonen,  Ltd.,  Rotterdam.  R.  S.  Stokvis  &  Fils,  Brussels.  Glaenzer  &  Perreaud,  Paris,  agents  for  France.  Switzerland, 
Spain  and  Portugal.     Mitsui  &  Co.,   agents  for  Japan,   Korea  and  Manchuria. 
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DON'T    STOP 

to  wonder  whether  we  can  make  your  forgings. 

CAMDEN   FORGINGS 

are  made  for  innumerable  purposes. 

We  are  interested  in  knowing  of  your  forging  requirements.     We 
know  that  we  can  interest  you  in  our  plant  and  its  product. 

Let  these  considerations  lead  to  our  receipt  of  your  forging  inquiries. 


BUYERS' 

MEMO 

High    and    Low    Carbon    Bars 

Rudder   stocks 

Hammered     Iron     Bars    for    locomo- 

•Kings 

Press    Columns    and     Rams 

("am    Shafts 

tive    repairs 
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The  Morton  Draw- Cut 
Traveling  Head  Planer 


Requires  Only 
One  Quarter 
the  Power  of  a 
Housed  Planer 
of  Equal  Ca- 
pacity. 


From  tests  made  on 
Morton  Draw-cut  Plan- 
ers in  all  parts  of  the 
world,  it  has  been  proved 
that  they  operate  on  one- 
fourth  the  power,  neces- 
sary for  a  housed  planer 
of  equal  capacity.  The 
chief  cause  of  this  saving 
is  the  fact  that  the  rel- 
ative weights  of  the  mov- 
ing parts  are  so  small. 
Overcoming  the  inertia 
of  the  mass  in  the  ordi- 
nary housed  planer  ab- 
sorbs a  very  large  per- 
centage of  power  with- 
out its  giving  any  service 
in  return.' 

The  draw-cut — a  distinc- 
tive feature  of  the  Morton 
—is  another  contributing 
cause  to  power  saving. 

There  is  none  of  the  vi- 
bration and  chatter  so 
marked  when  taking 
heavy  cuts  in  tough 
metals  with  an  ordinary 
planer. 


And  then  the  convenience  of  the  Morton — the  traveling  head — practically  every  part  of  even 
the  most  awkward  looking  casting  can  be  machined  without  resetting.  The  Morton  not  only 
planes;  it  bores,  mills  and  performs  a  multitude  of  machining  operations,  which,  in  its  ab- 
sence would  perhaps  necessitate  the  installation  of  several  machines. 

The  Morton  Draw-cut  Traveling  Head  Planer  is  in  a  class  by  itself— it  has  no  competitors. 
It  s  an  investment  for  a  business  lifetime,  and  will  enormously  increase  the  scope  of  your 
plant.     Bulletin  8-D  tells  all  about  it. 

Write  for  it  to-day. 

MORTON  MANUFACTURING  CO. 

MUSKEGON  HEIGHTS  MICHIGAN,  U.  S.  A. 
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DOUBLE  PRODUCTION 

On  the  Same  Job  by  the  Same  Workmen 


"  The  Machine 
That  Gives  the 
Smooth  Finish  " 


A  Simple  Proof  of  Machine  Superiority 


The  photographs  shown  above  were  taken  in  the  plant  of  the 
Mead-Morrison  Company  at  East  Boston,  Mass.  They  show 
real  everyday  operations — not  just  posed  for  photographic 
purposes — and  operations  on  which  the  manufacturers  have 
doubled  their  production  by  using  Becker  Belt  Driven  Millers. 

Prior  to  the  installation- of  Becker  Vertical  Millers,  the  best 
production  attained  was  on  a  boring  mill,  3  hours  being  con- 
sumed. Becker  Belt  Driven  Millers  have  cut  this  in  half — 
iy2  hours  being  the  time  consumed  now  on  the  same  opera- 
tion, and  the  finish  is  smoother,  more  accurate  and  better. 

A  similar  saving  may  be  possible  in  your  plant — investigate 
today — now. 

BECKER  MILLING  MACHINE  COMPANY 

HYDE  PARK,  BOSTON,  MASS. 


529  MAJESTIC  BUILDING,  DETROIT,  MICHIGAN 


511   LEMCKE  BUILDING,  INDIANAPOLIS,  INDIANA 


BOST1  iN Nil  P   nd  Co. 

Bl   l<  l    \l.<> J.  T, 

CHICAGO E     i.     I  .  lej  M 

CLEVELAND W.   M,   Pattison  Supply  Co. 

DAYTON M     D     Larkdn  Supply  Co. 

MILWAUKEE E.    L.    Bade;  Mchy.  Co. 

MOLINE E.    I..    Basle]  Mchy.  Co, 

MONTREA1 Rudel-Belnap  Mchy.  Co 


NEW    HAVEN  M  mull  g     M  utwell   &    M    m 

NEW  rORK  ..  Manning,  M  in  el)  8  Moore 
PHILADELPHIA. ..Manning,  Maxwell  A  Mo  re 
I'll  PSBl  RGH  Manning,  Maxwell  &   M     n 

SAN    FRANCISCO Niles-Bement-Pond    I 

3E  vi  n  i:        Nil  ■  ad    Co 

SYRAC1  si  ll       \      3n  Itl     M 

TORON  TO \.    R.    Williams    Mi 


\  i  s  i  i;  \  i  l  \ 
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ENGLAND 
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THE  FARWELL  MILLING  MACHINE 

doing  a  job  difficult  for  most  shops.  The  facing  off  the  end  of 
this  big  stand  is  done  nicely  on  a  planer  equipped  with  a  No.  3 
Farwell  Milling  Machine.  The  end  is  milled  and  the  top  faced 
and  sides  planed  at  one  setting,  which  is  a  great  saving  in  time. 

The  convenience  of  bolting  large  castings  on  a  planer  bed 
makes  a  planer  equipped  with  a  Farwell  Milling  Machine  more 
useful  than  any  ordinary  miller  would  be.  Where  boring,  mill- 
ing and  planing  are  required  on  the  same  castings,  there  is  noth- 
ing that  can  compare  with  this  combination  for  production. 

This  combination  makes  a  vertical  and  horizontal  Milling  Ma- 
chine, Boring  Mill  and  Planer  all  in  one. 

We  would  like  to  send  you  a  copy  of  our  catalog  No.  57  as  well 
as  any  other  information  you  may  desire.    Write, 


THE  ADAMS  COMPANY, 


1908  Market  Street 
Dubuque,  Iowa,  U.  S.  A. 
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This  25"  Gisholt  Lathe  is 

Equipped  with 
The  Johnson  Friction  Clutch 


Johnson  Friction  Clutches  are  practically 
universal  in  their  application.  As  a  part 
of  the  shop  transmission  system  they  sim- 
plify the  application  of  power  and  facilitate 
its  control.  Incorporated  in  the  various 
movements  of  many  well-known  machines 
and  machine  tools,  they  materially  increase 
operating  efficiency.  On  the  main  driving 
pulley  of  this  Gisholt  Lathe,  delivering  20  to 
25  H.  P.,  at  a  speed  of  280  R.  P.  M.,  the 
Johnson  Friction  Clutch  insures  ease  of  op- 
eration and  increases  the  usefulness  of  the 
machine. 

Get  the  facts.       Write  for   Catalog   "A" 


Single  Clutch,  Pulley 
Mounted  on  Hub. 


Courtesy  Gisholt  Machine  Co.,   Madison,  Wli 


JfTHE  CARLYLE  JOHNSON  MACHINE   CO.  fe 


MAN  CHESTER   CONN. 


W 


FOREIGN   AGENTS 


CANADA:  Williams  &  Wilson,  St  Inspector  St.,  Montreal.  The 
Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal  and  Branches. 
ENGLAND:  The  Efandem  Co.,  Ltd..  22  Newman  St.,  Oxford 
St.,  London.  W.  1,  Sole  Agents  for  British  Isles.  AUSTRAl.l  \. 
Edwin    Wood,    Ptd.,    Hardware    Chambers,    231    Elizabeth    St., 


Take- 


Melbourne  Victoria  JAPAN:  Andrews  A  Oeorpe  Co. 
iawa-cho  Kiobashiku,  Tokyo.  SOUTH  AFRICA:  D.  Drury  & 
Co  Main  st  Johannesburg.  FRANCE:  Andena  Etab.  Glaenzer 
&   Perreaud,  is  Faubourg  8u  Temple,  Paris. 
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Quick  Delivery 

Immediate  delivery  from  stock  can  now  be 
made  on  "Card"  Hand  and  Machine  Screw 
Taps. 

"Card"  wants  your  business  and  you  will  want 
"Card"  Taps  when  you  know  how  accurately 
they  are  made  and  the  quality  of  work  they 
will  produce.  Try  them  and  be  convinced 
yourself — they  are  good  tools. 

For  sale  by  leading  jobbers  in  every  city. 

CARD  TOOLSJARE  FULLY  GUARANTEED 
Catalog  29  Lists   Whole  Line 

S.  W.  CARD  MFG.  CO. 

MANSFIELD  MASS.,  U.S.A. 

NEW  YORK  OFFICE:    62  READE  STREET 

EUROPEAN  AGENTS:  Chas  Churchill  &  Co..  London,  Birmingham, 
Manchester  and  Glasgow.  Markt  &  Co.,  Ltd.,  Paris.  V  Lowener  Stock 
holm  Copenhagen,  Christiania  R.  S  Stokvis  &  Zonen.'Ltd.,  Rotterdam. 
R.  S.  Stokvis  &  Fils,  Brussels.  Andrews  &  George,  Yokohama  Tokyo 
Osaka  J.  Lambercier  &  Co.,  Geneva.  C.  Civita,  Milano,  Italy  r' 
D  Auhgnac,    Barcelona,    Spain.  J 
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The 

Advantages 
of  Owning  a 

"FOX" 
LATHE 

Made  by 

BARDONS 
&  OLIVER 

of 
CLEVELAND 


Either  Single  Pulley  or  Constant  Speed  Motor  Drtve 


Eight  spindle  speeds  are  obtained  through  geared 
head;  instantaneous  reverse  from  friction  clutch- 
es, fast  running  shafts  always  turning  in  same 
direction. 

Quick  acting  chasing  attachment,  simple  taper 
attachment,  universal  turret  slide  and  saddle  with 


longitudinal  and  cross  motion  are  noteworthy 
features  of  this  lathe. 

Automatic  chuck,  wire  feed  and  power  longitudi- 
nal feed  to  turret  slide,  with  which  this  machine 
may  be  equipped,  are  other  factors  which  account 
for  the  unusually  wide  range  of  work  it  is  capable 
of  performing.    Send  for  catalog  of  complete  line. 


CRAWFORD  15"  TOOL  ROOM  LATHE 


6.  Quick-change  mechanism.  48  In- 
stantaneous thread  and  feed 
changes. 

7.  Steel    pan. 


4.  Tie    bar. 

5.  Relieving    attachment. 


1.  Solid    lead   screw. 

2.  Independent    feed    rod. 

3.  Apron    reverse    and    automatic    car- 
riage  stop   mechanism. 


All  Steel  Gears 

Studs  and  gear-shafts 
hardened  and  ground 


The  Items  enumerated  in  conjunction  with  the 
seven  arrows  are  only  a  few  of  the  distinctive 
features  of  this  lathe.  Their  value  is  enhanced 
by  the  exceptional  qualities  of  design,  mate- 
rial and  workmanship.  The  inevitable  results  are: 
high  efficiency,  durability  and  uniform  and  lasting 
accuracy. 


Also  made 
with    geared 
head.    Mingle 
pulley  or 
motor    drive 


CRAWFORD  MACHINE  TOOL  CO.,  Inc.,  21  Parh  Row,  New  York 


120 


MACHINERY 


August,  1919 


=1 


felBtea                           '"WtSSSL*  JbL— .. .  ■Iff  I IWH     mam  1  Mi  ■  ■!  1 1M 1            A        % 

flliill^VBiiliVAWf 

HHHfllliHUHHiK'     M»ii«MBfliBiMBill»iBgigJBlBBnii                               HHnfl 

Jljl  1   1  \j   A  1!    '                !| !|    V|     .      §'*-■>    aHB 

■  w^BsmBhRBhS             -  *"             SbI  BK  a 

August,  1919 


MACHINERY 


121 


The  best  possible  machine 
for  this  class  of  work" — 


Observe  the  holes  in  the  Radiator  Tanks  below.  Then 
look  at  the  picture  on  the  opposite  page — 36  drills  in  op- 
eration at  the  same  time. 

This  is  one  reason  why  the  Production  Engineer  of  the 
Sterling  Motor  Truck  Company  says  the  NATCO  is  "the 
best  possible  machine  for  this  class  of  work." 

Another  reason  is  that  this  same  NATCO  drills  40  holes 
into  the  lower  section  of  the  Radiator  Tank. 

325  upper  and  lower  sections,  or  12,352  holes  "/«  inch 
in  diameter,  are  drilled  every  ten  hours. 

And  still  another  reason  is  that  NATCO  Multi-Drillers 
are  also  Multi-Tappers,  Multi-Reamers,  Multi-Spot  Fac- 
ers, etc.  No  matter  how  many  sizes  of  holes — the 
NATCO  patented  multi-speed  feature  (which  provides 
an  independent  speed  for  each  individual  drill)  gives 
approximately  the  correct  cutting  speed  for  each  tool. 


You  ought  to  know  the  full  NATCO  story 
and  how  it  applies  to  your  work.      Write  us. 


The  National  Automatic  Tool   Company 


RICHMOND 


INDIANA,  U.  S.  A. 


Litt  of  NA  TCO  foreign  agent* 


Burton,  Griffiths  &  Co.,  British  Isles 
E.  Isbecque  &  Co.,  Belgium 
Aux  Forges  de  Vulcain,  France 


Allied  Machinery  Co.,  of  America, 
Italy,  Spain,  Portugal  and  Switzerland 
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ROCKFORD,  ILL.  U.S.A. 
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BULLARD>1W 


60  MINUTES 

What  Do  They  Mean  in  Your  Factory? 


Do  they  mean  sixty  min- 
utes given  to  actual  pro- 
duction, or  are  half  of 
them  wasted  in  chucking 
— starting — stopping — 
changing  speeds — hand 
operating  heavy  parts? 

On  the  Bullard  Vertical 
Turret  Lathe  non-pro- 
ductive time  is  reduced 
to  an  absolute  minimum. 

Vertical  Construction 

Centralized  Control 

Power  Traverse 

Chrome  Nickel  Gears 

Automatic  Lubrication 

Quick  Acting  Clutch  and 
Brake 

Observation  Stops 

Hammer  Hand  Wheels 

Two  Heads  Usable  Over 
Entire  Range  of  Machine 

These  features  make  for 
quick  operation  —  they 
encourage  the  operator 
to  greater  effort. 


The  Vertical  Turret  Lathe 

24-inch — 36-inch — 42-inch — 54-inch 

The  Bullard  Machine  Tool  Co. 


BRIDGEPORT 


CONN.,  U.  S.  A. 
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"You  won't  have  to  reduce  wages.    You  wont  have  to 
curtail  consumption  —  IF  YOU  MULTIPLY  PRO- 

DUCTION" — Says  a  Vice-president  of  a  big  trust  company. 

Multiplying  Production  is 

The  MULT-AU-MATICS  Job! 


(SIX  MACHINES  IN  ONE) 


On  one  job  one  Mult-Au-Matic  is  produc- 
ing in  one  hour  80  pieces,  where  20  was  the 
former  record. 

In  another  plant  one  Mult-Au-Matic  is  pro- 
ducing in  one  hour  40  where  4  was  the 
former  record. 

In  both  cases  several  machines  and  several 
men  were  released  for  other  work. 

In  every  case  the  installation  of  the  Bullard 
Mult-Au-Matic  has  resulted  in  not  only 
multiplied  'production,  but  the  production 
of  a  better  finished  article. 

The  Mult-Au-Matic  is  six  machines  in  one, 
and  requires  but  one  man  to  operate  it. 
It  requires  less  investment,  less  floor  space, 
smaller  tool  renewal  and  lower  mainte- 
nance charges.  In  principle  it  is  of  the 
automatic  Multiple-spindle,  or  Station 
Type,  but  it  is  different  in  design  and  has 
many  original  features.  Its  scope  in- 
cludes all  classes  of  castings,  forgings  and 
bar-stock  cut  to  lengths,  coming  within  its 
capacity,  and  requiring  boring,  turning, 
facing,  etc. — operations  either  singly  or  in 
combination. 

If  you  have  work  to  which  this  machine 
is  adapted,  write  us  for  an  estimate.  Let 
us  shoiv  you  that  your  costs  can  be  re- 
duced, time  saved  and  overhead  cut  down. 
This  service  places  you  under  no  obligation. 

We  have  a  reprint  of  an  interesting 
article  covering  this  machine.  Send 
for  it,  and  Circular  MAM  2-X. 

MACHINE    DELIVERIES    ARE    GOOD 


The  Bullard  Machine  Tool  Co.   /^&j 

BRIDGEPORT  CONN.,  U.  S.  A.      y£&\ $/ 
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Horizontal  and  Vertical 
MillingontheSameMachine 


Van  Norman  No.  3 
Duplex  Miller  set 
for  vertical  milling 


THE  Van  Norman  No.  3  Duplex  Miller 
is  the  most  adaptable  and  consequently 
the  most  economical  machine  for  its  work 
on  the  market.  It  does  both  horizontal  and 
vertical  milling* — does  both  as 
efficiently  as  a  single  purpose 
machine  can  do  either  and 
is  quickly  changed  from  one 
set-up  to  the  other.  An 
adjustable  cutter  head,  which 
may  be  set  at  any  angle,  per- 
mits the  simplest  forms  of  end 
mills  to  be  used  for  an  unusu- 
ally wide  range  of  work — a 
construction  which,  in  most 
instances,  does  away  with  the 
necessity  of  blocking  up  work, 
thus  assuring  a  considerable 
saving  in  the  cost  of  fixtures. 
The  Van  Norman  Duplex  Mil- 
ler is  rigid  under  all  conditions 
and  built  to  endure  long, 
steady  service. 


We'll  be  glad  to  send  full 
details    upon    request. 


Van  Norman 

MACHINE  TOOL  COMPANY 


WALTHAM  AVENUE 


SPRINGFIELD,  MASS.,  U.  S.  A. 
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Vital  Values  in 
High-Speed  Cutters 

Long  wear  and  lasting 
worth  are  the  "vitals"  of 
cutter  performance. 
Thousands  of  National 
Cutters,  Reamers,  Twist 
Drills  and  Special  Tools 
are  winning  out  in  the 
production  drives  of 
American  industry,  be- 
cause they  are  vital- 
value  through  and 
through. 

Ask  the  Expert's  opinion 
of  National  High-Speed 
Cutters.  You  can  safely 
take  it  for  your  own. 

National  Twist  Drill 
&  Tool  Co. 

New  York  Office:      DETROIT     Chicago  Office: 

30  Church  St.         U.S.A.       565  Washington  Blvd.  . 
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BATH  UNIVERSAL 
GRINDING  MACHINE 

For  Cylindrical,  Surface,  Internal,  Tool 
and  Cutter  Grinding 


MADE  IN  3  SIZES 

No.  1.  10"  Swing,  20"  between  centers,  Wheel  lOx  % 
No.  2.  10"  Swing,  25"  between  centers,  Wheel  12x1  H 
No.  2V2.  10"  Swing,  36"  between  centers,  Wheel  12x1  % 

BUILT     BY 

UNIVERSAL  GRINDING  MACHINE  COMPANY 

FITCHBURG,  MASSACHUSETTS,  U.  S.  A. 

AGENTS'  The  Fairbanks  Co.,  New  York  City,  Albany,  Syracuse,  Utica,  Buffalo,  Boston,  Hartford,  Newark,  Philadelphia,  Scranton,  Baltimore, 
Birmingham,  Ala..  New  Orleans.  The  Chas.  A.  Strelinger  Co.,  Detroit.  The  E.  L.  Easley  Mchy.  Co.,  Chicago.  The  W.  M.  Pattison  Supply 
Co..  Cleveland  The  National  Supply  Co..  Toledo.  Laughlin-Barney  Mchy.  Co.,  Pittsburgh.  Brownell  Mchy.  Co.,  Providence.  Halliche  Ma- 
chinery Co  Seattle.  W  H.  Savage,  Fitchburg.  Alfred  Herbert,  Ltd.,  Coventry  and  Yokohama.  George  E.  Fogarty,  Pans.  Nielsen  &  Wintner, 
Copenhagen!     American  Machinery  Syndicate,   New  York  and  Barcelona,   Spain.     R.    S.    Stokvis   &   Zonen,   Holland. 
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p.  w.  v. 

AUTOMATIC  MACHINE  CORPORATION 


FITCHBURG,  MASS. 

Detroit  Office:  C.  M.  TRIPP,  Manager,  74  Brush  Street 


August,  1919 


Mr.  Screw  Machine  Man 


If  you  have  never  investigated  the 
RADICAL  Automatic  we  can  understand  how 
it  seems  almost  incredible  to  you  that  the  RAD- 
ICAL Threading  Cam  is  never  changed  or  ad- 
justed and  how  the  possibility  of  threading  in 
either  the  third  or  fourth  positions  or  both  or 
neither  sounds  like  a  dream. 

Spring,  Button  or  Self  Opening  Dies— 
Right  or  Left  Hand  Threads,  and  the  threading 
cam  is  never  changed  —  no  cam  strips  —  It's 
RADICAL  and  It's  RIGHT. 


Radically  yours, 


P.  W.  V. 


THE     RADICAL    AUTOMATIC 
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Model  "A" 


l-i.         ii  g*\      •       J  Models 

Fitchburg  Grinder  6x20 


in. 


FITCHBURG  GRINDING  MACHINE  COMPANY 

FITCHBURG,  MASS.,  U.  S.  A. 
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MULTIPLE  TOOLED  LATHE   (J 


The  Lathe  for 

Machining 
Crank  Shafts 


*Q^ 


A     B 
C-.  D 


-*-rn 


/tf^wwye — 


'>       ' ! 
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TJ  OR  machining  crank  shafts,  cam 
shafts,  axles,  gear  shafts,  machine 
spindles,  drive  shafts,  etc.,  the  $p-?m>tn# 
Multiple  Tooled  Lathe  is  in  a  class  by 
itself.  The  sketch  on  this  page  illus- 
trates the  first  and  second  operations 
on  a  crank  shaft  as  performed  on  the  8" 
Sp-wvny.  Ends  and  main  line  bearings 
are  turned  and  shoulders  squared  down. 

Sp-wincf  practice  reduces  operating 
time  where  there  are  a  number  of  diam- 
eters to  be  turned  to  the  time  required 
for  the  longest  individual  cut.  It  is 
the  most  economical  method  wherever  it 
may  be  used — and  it  may  be  used  on  a 
wide  range  of  work. 

Send  for  booklet — "The  ^p-cnvi*^ 
Lathe  at  Work."  ft  may  solve 
some  of  your  production  problems 


FITCHBURG    MACHINE  WORKS 


FITCHBURG 


MASS.,  U.  S.  A- 
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Linde  Oxygen  is  the  Breath  of  Life 
to  the  Oxy-Acetylene  Flame 

In  the  manufacture  of  metal  products — 
in  the  erection  of  metal  structures — for 
the  repair  of  broken  or  worn  metal  parts 
in  all  industries — 

The  supremacy  of  the  oxy-acetylene  weld- 
ing and  cutting  flame  is  established. 

Linde  Oxygen  is  a  Vital  Element 
in  this  Supremacy 

Linde  Oxygen  is  distributed  from  65 
stations,  located  for  serving  all  users  ac- 
cording to  their  needs — 1000  cylinders,  or 
1 ,  as  the  case  may  be.  The  Linde  Organ- 
ization is  so  big,  any  customer's  sudden 
increase  or  shrinkage  in  oxygen  consump- 
tion is  instantly  absorbed  as  a  mere  inci- 
dent in  the  day's  work. 


/f55460^ 
.  U2L  CO. 


THIS  CYLINDER  CONTAINS 

LINDE 
OXYGEN 


IMPORTANT 


H  ,ppeD  THUS  «M4U«i"0  tOM*^  ^^^^^  j 


The  Linde  Air  Products  Company 

Largest  Producer  of  Oxygen  in  the  World 

30  East  42i  Street  Kohl  Building 

New  York  San  Francisco 
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WHEN  YOU  WANT 

TOOLS 
HARDWARE 
AND  SUPPLIES 


First  you  need  our  large  catalog*  showing  a  full  line  of  Bolts, 
Screws,  Nuts,  Washers,  Rivets,  Burrs  and  a  full  assortment  of  Tools, 
including  Drills,  Files,  Reamers,  Taps,  Dies,  Wrenches,  Hammers, 
Pliers,  etc.,  etc.  During  the  past  few  years'  "rush"  many  very  large 
concerns  have  found  our  stock  a  most  handy  source  for  large  and 
varied  assortments  of  staple  supplies. 

For  71  years  we  have  been  handling  this  line,  and  during  this  period 
our  hobby  has  been  Quality.  In  your  dealings  with  us  you  will 
have  the  satisfaction  of  knowing  that  you  are  getting  the  best  the 
market  offers  and  at  lowest  current  rates  consistent  with  quality. 

In  corresponding  about  catalog  please  mention  Catalog  No.    198 

HAMMACHER,  SCHLEMMER  &  CO. 


NEW  YORK  SINCE  1848 


4th  Avenue  and  13th  Street 
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No.  2  Horizontal  Boring  Ma- 
chine with  Circular  Table. 
Three  Step  Back  Geared 
Cone  Drive  with  Counter- 
shaft. Circular  Table  Grad- 
uated in  Degrees. 


Manufacturers!    Here  Are  Two  De- 
velopments That  Will  Interest  You 

The  circular  table  with  its  graduations  in  degrees  is  a  great  aid  to 
speed  and  precision  in  the  boring  of  holes  that  are  either  regularly 
or  irregularly  spaced  on  two  or  more  sides  of  any  piece  of  work;  makes 
the  Rockford  Horizontal  Boring  Machine  a  precision  manufacturing 
tool ;  also  saves  a  remarkable  amount  of  time  on  a  great  variety  of  tool 
room  work.  We'd  like  to  tell  you  more  about  Circular  Table  advan- 
tages. 

The  Four  Spindle  Rockford  Boring  Machine  is  a  single  purpose 
manufacturing  tool  developed  especially  for  gas  engine  crank  case 
boring  operations.  Bores  the  four  holes  simultaneously,  accurately 
and  speedily.  A  machine  which  is  built  up  to  the  Rockford  standards 
— carefully  proportioned — selected  materials  —  excellent  workman- 
ship. Let  us  send  complete  description  of  this  and  other  Rockford 
machines. 

THE  ROCKFORD 
DRILLING  MACHINE  CO. 

ROCKFORD 


Heavy  Duty  Horizontal  Boring  Machine  with  Four  Spindle  Drive  Head  and  Index  Plate. 
For  Boring  Four  Holes  in  Automobile  Crank  Cases  at  One  Time. 
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HOT  METAL  WO 


(Trade  Mark  Registered) 


Hot  Saw  and  Burring  Machine 

Ajax  Hot  Sawing  and  Burring  Machines  are  recognized 
as  essential  accessories  in  the  modern  forge  shop,  espe- 
cially where  upsetting  machines  are  used. 
The  Hot  Saw  enables  forgings  which  must  be  produced 
on  an  upsetting  machine,  but  which  have  no  shank  for 
tong  hold,  to  be  upset  on  the  end  of  a  bar  of  stock  and 
then  sawed  off  while  still  at  forging  heat. 
Hot  sawing  is  also  used  for  splitting  hot  bar  stock  for 
making  jaw  forgings,  etc.,  ready  for  upsetting.  Flashes 
and  fins  can  be  removed  from  forgings  in  a  few  seconds 
on  the  burring  wheel  attachment  instead  of  by  the  slow 
process  of  hand  or  air  chipping. 

Ajax  Hot  Sawing  and  Burring  Machines  save  their  cost 
many  times  over. 


THE  AJAX  MANUFACTURING  CO. 


621  Marquette  Building 
CHICAGO,  ILL. 


CLEVELAND,   OHIO 


1369  Hudson  Terminal 
NEW  YORK  CITY 
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The  cheapest  method  of  heating  is  that  which  reduces 
to  a  minimum  the  total  cost  of  a  satisfactory  product. 


Entrance  of  electrically  heated  continuous 
conveyer  type  oven  for  baking  varnish  on 
coil   windings    and    their  paper    containers. 

Connecticut  Telephone  fir*  Electric  Company 
Meriden,  Conn. 


Baking  Varnish  the  Modern  Way 

^ROM  the  coils  to  the  housing  box  electric  heat  plays  an 
important  part  in  the  manufacture  of  telephone  instruments. 

The  oven  as  shown  has  been  in  operation  for  over  three  years 
and  has  proven  all  claims  made  for  it,  such  as 

Increased  production 

Absolute  control  of  temperature 

Evenness  of  heat  distribution 

Saving  of  time  and  labor 

Saving  of  floor  space 

A  perfect  finish  every  time 

Practical  elimination  of  rejects. 

The  electric  way  is  the  modern  way — the  proven  economical  way. 
Send  for  Bulletin  48021-A 


General 

Co 


General  Office 


Electric 

Schenectady,N.Y 

any 

^J  39-22 
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LAPOINTE 

Broaching  Machines 
Do  the  Work 


The  "Man  from  Hudson" 
Tells  the  Story 

It  was  a  case  of  Broaching 
vs.  Reaming  in  the  shops  of 
the  Warner  Gear  Co.  (Mun- 
cie,  Indiana)  when  they  in- 
stalled their  first  Lapointe 
Broaching  Machine  seven 
years  ago.  The  case  had 
been  settled  when  this  pho- 
tograph was  taken  recently, 
for  five  Lapointe  Broaching 
Machines  were  doing,  with 
greater  economy  of  time  and 
labor  and  the  certainty  of  ac- 
curacy, all  the  work  that 
had  formerly  been  finish 
reamed. 


The  photograph  shows  one  of 
these  machines  broaching  mild 
steel  gears ;  an  average  of  .010" 
stock  is  removed,  and  they  are 
finished  to  plus  .000"  and  minus 
.001"  at  the  rate  of  69  per  hour. 


L 


-i.ie/s   — 


^ 


-  .Broach 2.24-Z-Jpl—dj'a. 
J3rindJ-260:  *■•**-**- 


Lapointe  Broaching  Machines  cut 
costs  wherever  they  can  be  used  to 
supplant  more  complicated  meth- 
ods and  machines;  simple  in  con- 
struction and  use,  they  offer  the 
most  practical  and  economical 
means  of  duplicating  round,  square 
or  irregular  holes  of  all  descrip- 
tions. 


If  you  are  interested  write  us. 
Let  the  "Man  from  Hudson" 
give  you  details  on  work  that 
parallels  yours 


The  Lapointe  Machine  Tool  Company 

Hudson  Massachusetts,  U.  S.  A. 
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The  Champion  Comment  of  the 
A.  R.  S.  M.  Convention 

A  convention  crowd  will  express  its  sentiment— and  there  is  always  a  man 
in  the  crowd  who  finds  the  best  way  to  WORD  their  sentiment.  We  voted 
the  championship  to  the  man  who,  after  watching  the  Ohio  Tilted  Rotary 
clip  off  production  time,  chose  this  English — 

"When  Oesterlein  Tilted  the  Table,  They  Upset  Previous  Production  Records" 


the heavy flywheel  produces 
5mooth  running  cutters 


CUTTING  5PEED5  APE  ADJUSTED  HERE 


VERTICAL  ADJUSTMENT  Of  CUTTER 
SECURED  BY  GRADUATED  COLLAR 

THE  RAM  FEEDS  RADIALLY    ' 
OVER  WE  TABLE. 
IT  RETURNS  QUICKL  Y  AT 
THE  END  OF  THE  CUT 


35  CALL  ONS  OF  COOLANT  PER  MINUTE 
FL  OW  OVER  THE  CUTTERS 


RATE  OF  FEED     " 
AND  TIMING 
OFINOEXARE 
OBTAINED  HERE 


THE  CHIPS  ARE  SHOVEL  ED  OUT  HERE 


Os.  Terlein  Says : — 
The  tilted  table  per- 
mits of  cooling  the  cut- 
ter with  35  gallons  of 
lubricant  per  minute 
— while  the  operator 
does  his  work  in  dry 
territory. 


SPECIFICATIONS 

Swing— 40  inches.  Diameter  of  table— 30  inches.  In- 
clination of  table— 15°.  Taper  of  spindle^No.  16  B. 
&  S.  Weight  of  flywheel — 300  pounds.  Area  of  table 
bearing— 475  square  inches.  Area  of  ram  bearing — 
1,000  square  inches.  Automatic  operation.  Belt  or 
motor  drive.  Table  capable  of  continuous  feeding 
or  of  indexing  to   stations.     Weight — 11,000   pounds. 


THE  OESTERLEIN  MACHINE  COMPANY 


CINCINNATI 


MILLERS 


^ 


OHIO 


GRINDERS 


OHIO,  U.  S.  A. 
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ROCKFORD 

Well  Balanced  Machine 
Tool  Equipment 


Rockford  Planers  are 
heavy  and  powerful 
tools  of  the  most  mod- 
ern design.  They  are 
rapid  and  convenient 
to  operate,  and  will 
reduce  manufacturing 
costs  in  any  shop.  In 
sizes  from  24"  to  54" 
with  any  desired  length 
and  head  equipment. 


24  INCH  X  6  FOOT  ROCKFORD  PLANER 


Rockford  Shapers  will  handle  a  wide  range  of  manufac- 
turing and  tool  room  work  accurately  and  rapidly.  They 
are  equipped  with  taper  gibs  throughout,  and  many  other 
modern  features  will  be  found  in  their  design.  Built 
in  14,  16,  20,  24  and  28"  sizes.  Rockford  Shapers  are 
fully  described  in  the  circulars.    Ask  for  them  today. 


Mechanics  Drills 
are  made  in  sizes 
14  to  36"  stand- 
ard machines, 
and  gangs  with 
any  required 
number  of  spin- 
dles. A  wide 
range  of  speeds 
and  feeds  adapts 
them  to  the  work 
whether  it  is 
light  or  heavy. 


16  INCH  ROCKFORD  SHAPER 


31  INCH  MECHANICS  DRILL 


If   you   are  equipping   a   new   plant,    get  informed   on   the   whole 
line,  and   learn  how  Rockford  Tools  will  increase   your    facilities 

ROCKFORD  MACHINE  TOOL  CO. 

ROCKFORD  ILL.,  VJ.  S.  A. 
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G-E  ventilating  fans 

in  sizes  from  18  to  48  inches 


General 


General  Office 
Schenectady  N.Y 


Electric 


Company 


Sales  Offices  in  all 
large  cities 


W"-/  PPOC5SC.W-'' 
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FOR  PRODUCTION  USE  PRODUCTION  TOOLS" 


Less  Speed-More  Feed 


PRODUCTION' 

Surface  Milling  Cutters 

More  Than  Double  Production 


FREE 
CUTTING 

LONG 
LIFE 

LESS 
GRINDING 

Send  for  Descriptive  Circular 


Production  Tool  Company  of  America 


DETROIT 


Manufacturers  of 

Production  "  Surface  Milling  Cutter 
'^Production  "  2  Lip  Spotfacer 


MICHIGAN 
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Model  IAD               A 

Hand  Drill                 A 

m  w^Tr  \     pi 

^m  /                 ^k               «A 

Handle  —  A  1  uminum. 
Complete  with  10  foot 
cord,  plug,  switch  and 
chuck.  Jacobs  chucks 
used  as  regular  equip- 
ment. 


Wisconsin  Electric  Company 

2514  Sixteenth  Street,  Racine,  Wis. 


pUMORf  PRILlS 
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Dumore  No.  1  Grinder 

.00 


Sturdy 

Dependable 

Accurate 


40 


Complete 


THERE  is  no  doubt  of  the  value  of 
the  Dumore  No.  1  Grinder.  No 
other  tool,  at  or  anywhere  near  its 
price,  can  give  a  greater  amount  of 
actual,  accurate  daily  service. 

Because  jigs,  dies,  gages,  bushings,  etc., 
will  always  warp  during  tempering, 
thousands  of  mechanics  use  the  Dumore 
grinder  to  bring  these  tools  to  as  close 
limits  as  .0001".  Such  a  degree  of 
accuracy  is  possible  solely  because 
the  Dumore  is  perfectly  balanced 
throughout  and  operates  at  the  correct 
cutting  speed. 

We  have  some  very  interesting  litera- 
ture for  men  facing  grinding  problems 
— write  for  it. 

Wisconsin  Electric  Company 

2514    SIXTEENTH    STREET 

RACINE,  WIS. 


DimORE«GHHBERS 
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THE  SIDNEY  MACHINE  TOOL  COMPANY 


«^ 


|3^  A  New  Light  Pattern 

SIDNEY  LATHE 

With  Many  Exclusive  Features 


We  are  now  building  a  light  pattern  lathe 
in  14",  16",  18"  and  20"  swings,  with  any 
length  beds  desired  from  6'  up.  These 
machines  are  built  with  either  semi-quick 
change  or  quick  change  gear  boxes.  We 
are  using  steel  gears  in  the  apron,  steel 
gears  in  the  gear  box,  and  in  fact,  steel 
gears  throughout.  The  bed  of  the  lathe 
has  a  20  per  cent  steel  mixture  in  the  V's, 
assuring  very  hard  surface,  confining  all 
of  the  wear  to  the  carriage.  The  head 
and  tail  stock  spindles  are  turned  from 
50-point  carbon  steel,  and  the  headstock 
spindle  runs  in  large  bearings  lined  with 
an  80,  10  and  10  composition  of  phosphor 
bronze,  which  is  self-oiling  by  rod  feed 
oil  cups. 


THE  SIDNEY  MACHINE  TOOL  COM 
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THE  SIDNEY  MACHINE  TOOL  COMPANY 


THIS 

New  Sidney 
Lathe 

is  designed  along  the 
most  modern  and  up-to- 
date  lines,  to  handle 
medium  heavy  produc- 
tion work  as  well  as  tool 
room  work.  It  is  built 
to  limits  of  one  thous- 
andth part  of  an  inch 
throughout,  and  is  guar- 
anteed for  workmanship 
and  accuracy  with  the 
strongest  guarantee  pos- 
sible on  a  machine  tool. 


Quick   Change 
Gear  Box 

The  quick  change  gear  box  is 
attached  to  the  bed  to  a  recess 
provided  for  it,  and  covers  a 
wide  range  of  thread  cutting 
and  feeding.  The  gears  are  of 
coarse  pitch  and  wide  face, 
and  are  entirely  shielded  from 
grit  and  dirt.  A  swinging 
cover  at  the  end  of  the  bed  af- 
fords easy  access  to  the  gear, 
train  from  the  spindle  down 
to  the  gear  box,  and  this  single 
swinging  cover  is  common  to 
both  the  quick  change  gear  and 
semi-quick  change  gear  lathes. 


The  specifications  of  this 
lathe  will  interest  you. 
Send  for  the  new  circular. 


PANY,  SIDNEY,  OHIO,  U.  S.  A. 
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The  "General  Electric" 
Demands  Efficient  Service 

The  large  number  of  W  &  P  Planers  in  use  by  the  G.  E. 
Co.,  in  their  Schenectady  plant  is  sufficient  to  indicate 
their  opinion  of  these  machines. 

The  one  shown — a  48"  x  48"  x  12'  Planer — was  in- 
stalled in  the  induction  motor  department  in  1917  and 
is  used  for  machining  iron  castings — being  driven  by  a 
15  H.P.  General  Electric  Reversing  Motor  which  op- 
erates at  a  minimum  speed  of  250  R.P.M.  on  the  cut- 
ting stroke  and  a  maximum  speed  of  1,000  R.P.M.  on 
the  return. 

The  General  Electric  shops  stand  for  efficiency  in  prod- 
ucts and  equipment.  The  machines  they  use  are  as 
efficient  as  the  machinery  they  make. 

Logical  equipment  whether  the  shop  is  large  or  small — 
Woodward  &  Powell  Planers  contribute  to  the  accu- 
rate, economical  production  of  many  standard  tools 
and  machines. 

Efficient— Convenient— Modern 

Let  us  tell  you  what  they  can  do  for  you 


Woodward 

$  Powell 

Planers 

Give  It 
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The  next  thing  to  Watching  a  Machine 
in  Action  is  to  See  it  Photographed  in 
Action — 


And  that  is  the  first  step  in  the 
preparation  of  one  of  Machin- 
ery's Field  Advertising  Service 
Advertisements.  Study  the  first 
half-dozen  Field  Service  pages 
you  come  across  in  this  number 
of  Machinery  and  you'll  under- 
stand the  value  of  advertising  of 
this  character. 

It  takes  you  right  into  the  shop, 
shows  the  machines  you  are  in- 
terested in,  shows  what  they  are 
doing  and  gives  the  data. 

Machinery's  Field  Service  Ad- 
vertisements are  prepared  by 
Machinery's  staff  for  Machin- 
ery's advertisers.  Their  sole 
object  is  to  make  advertising  in 
Machinery  pay  the  greatest  pos- 
sible return  on  the  investment. 


MACHINERY  — NEW  YORK 
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SET,  CAP  and  SAFETY  SET  SCREWS 

ttiac-it 

Square-head,    headless,    hollow    tool-post 

T^ON'T  put  the  time  of  high- 
*~J  priced  machinists  and  ex- 
pensive machines  at  the  mercy 
of  inferior  set-screws.     ONE 

break-down    and    tie-up    on    ONE 
machine  ONCE  a  year  costs  you 
far  more  than  to  standardize  on 
Mac-its  throughout  for  years  to 
come.  We  dare  you  to  twist 
a  head  off. 


\ 


Send  for  sample  screw 
and  test  block. 

THE  STRONG, 
CARLISLE  & 
HAMMOND 
CO. 

Cleveland,  Ohio 
U.  S.  A. 

Branches: 

Phil  adelphia 

Pittsburgh 

NewYork 

Detroit 

Chicago 

Boston 


Mac-it  Endurance— 
your  best   insurance 
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Porter-Cable  Lathes 

"Meet  the  Broad  Need — For  Precision  and  Speed'' 


Hp  HE  photograph  shows  part  of 
-*•  a  steadily  growing  battery  of 
Porter-Cable  Lathes  machining 
Boehm  Die  Head  Chasers  in  the 
Erie  (Pa.)  plant  of  the  Rickert- 
Shafer  Company. 

These  machines  have  been  espe- 
cially arranged  by  this  company 
to  perform  in  the  best  and  quick- 
est way  the  particular  operations 
allotted  to  them. 

The  result  has  been  a  30  per  cent 
increase  over  former  production 
figures. 

The  bed  of  the  Porter-Cable 
Lathe  is  short,  heavy  and  rigid; 
the  carriage  has  25  per  cent 
greater  bearing  surface  than  any 
lathe  of  like  capacity.  Feed  is 
positive — operation  smooth  and 
fast. 


30%  Production  Increase 
is  the  Reason  for  this 
Steadily  Growing  Battery 


Porter-  Cable  Lathes  have  many  other  distinct 
operating  advantages  well  worth  investigating. 
Other  speed  and  accuracy  records  will  also  in- 
terest you.  Send  today  for  complete  information. 


THE  PORTER-CABLE 
MACHINE  COMPANY 


SYRACUSE 


NEW  YORK,  U.S.A. 


AGENTS:  Carpenter  ,v  \\  odward,    Inc.,   Ni 

chinerj   &    Supplj    Co.,  St.    Louis,    E     L     Essie;   Machinei 

M  -  tngeles; 

- 

Philadel]  I  i       •  L  StTelinger  (  & 

Co.,  Clevi  S  -  Co..  8 

EXPORT      REPRESENTATIVE        l'.i-ujauiin 
WhittaKei .    I  New    Tort   I 
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JOHN  BATH  ©.COMPANY  Inc. 
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Inventor  -Mechanic 


"The  biggest  thing  John  Bath  has 
ever  done."  That  is  what  one  of 
his  friends  said  about  the  organiza- 
tion of  John  Bath  &  Co.,  Inc.,  Wor- 
cester, Mass.,  and  that  is  high 
praise — for  the  machine  tool  indus- 
try is  indebted  to  John  Bath  for 
many  things  that  are  distinctly 
worth  while. 

Mr.  Bath's  entire  efforts  are  de- 
voted to  this  new  company.  His 
reputation  as  a  mechanic  is  behind 
every  piece  of  work  this  organiza- 
tion turns  out. 

Ours  is  a  contract  shop  of  the  high- 
est order  for  the  design  and  manu- 
facture of  Master  Gauges,  Precis- 
ion Tools,  Special  Machinery,  etc. 
We'd  like  to  tell  you  about  our 
work,  our  equipment,  our  facilities 
and  our  personnel ;  also  to  send  you 
a  copy  of  the  book. 

You  may  or  may  not  have  immedi- 
ate use  for  us;  but  let's  get  ac- 
quainted anyway.  Write  us.  Ask 
your  questions.  Come  in  and  look 
us  over.  And  send  for  the  book, 
now,  before  you  forget  it. 


WORCEST  E 12  MASS.,  U.  S.  A. 
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LAN  PIS  | 


The  Landis 
Universal  Table 
Betters 
Perfection 


Not  only  is  the  LANDIS  Boring,  Milling  and  Drilling  Machine  a 
powerful  tool,  but  it  is  highly  adaptable  to  countless  operations  by 
reason  of  its  versatile  accessories. 

The  first  glance  at  a  LANDIS  gives  the  impression  of  inherent 
power.  Its  design,  its  materials  and  its  finish — all  show  perfec- 
tion in  machine  tool  construction  as  a  whole.  But  pick  out  its 
component  parts,  and  you  will  say  that  perfection  inadequately 
describes  them. 

The  Universal  Tilting  and  Rotary  Table  was  designed  to  allow 
the  boring  machine  to  cover  the  range  it  is  capable  of.  With  a 
single  set  up  of  the  work  on  this  table,  five  sides,  or  any  angle  of 
the  work  can  be  finish-bored,  milled,  drilled,  tapped,  etc.  On  the 
heavy  castings  which  the  LANDIS  accurately  handles,  set-up 
time  is  no  small  item  of  expense.  You  can  eliminate  this  item  by 
use  of  the 


Universal  Table 

The  LANDIS  Boring  Machine 
Catalog  gives  details  of  ALL 
the  features  of  this  most  mod- 
ern machine  tool.  Send  in  your 
name  for  our  mailing  list. 


LANDIS  TOOL  CO. 

-WAYNESBORO,     PA. 

New  York  Office :  50  CHURCH  STREET 

Agents:  Dewstoe  Machine  Co.,  Birmingham.  Ala.;  Harron,  Rickard  & 
McCone,  San  Francisco  and  Los  Angeles 
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A  GREAT  MAN  wrote  this:  "I'm  called  away 
by  particular  business,  but  I  leave  my  character  behind 
me."  And  nobody  had  to  guess  whose  character  it  was. 
Even  if  the  familiar  Red  Cut  label  should  disappear  there 
would  be  no  doubt  as  to  the  character  of  the  steel  that 
remained.  More  than  ever  would  the  quality  shine  forth 
in  the  results  when  it  was  worked.  Adherence  to  the 
highest  standard  with  an  unvarying  uniformity  has  placed 
a  well  merited  reputation  all  its  own  on 


*» 


(3 
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Superior 


THE  NATIONALLY  KNOWN     -     -     FIRST  QUALITY 

HIGH  SPEED  STEEL 

THE  BEST  FOR  ALL  MACHINE  WORK 

VANADIUM-ALLOYS  STEEL  CO. 


i 

ii  Y 


General  Sales  Offices 
Works 


Pittsburgh,  Pa. 
Latrobe,  Pa. 


BUFFALO 

BOSTON 

CLEVELAND 


BRANCHES 

CHICAGO 

CINCINNATI 

DETROIT 

TORONTO 


NEW   YORK 
PHILADELPHIA 
PITTSBURGH 
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FLAGGED! 


Pedrick  Tool  &  Machine  Co. 

3639  North  Lawrence  Street 
PHILADELPHIA  PA.,  U.  S.  A. 


Got  the  signal,  ch  ! 

This  introduces  the  master  me- 
chanic in  a  N.  Y.  plant. 

"Funny  thing,"  says  he,  "how 
we  got  this  Pedrick.   , 

"Boss  gets  an  appropriation 
for  $10,000  to  buy  a  boring 
machine  with  all  kinds  of  din- 
gusses  on  it.    Sees  the 

Pedrick  Column 
Boring  Machine 

on  the  job  Monday — passes 
through  Philly  Tuesday  and 
orders  one.  We  got  delivery 
yesterday,  it's  done  about  four- 
teen jobs  already,  and  the  most 
of  the  ten  thousand  is  still  in 
the  safe.  He's  tickled,  and  say 
— it's  a  wonder  too — bores  any 
size  hole.  And  accurate — why 
they  made  a  new  word  for  it — 
'accurize.'  Means  'to  trans- 
mit accuracy.'  Funny  thing, 
all  right." 


American  Broaching  Machines 

Practical  Experience  Develops  a  New  Machine 

Deep  heavy  bed 
and  massive 
base.  Solid  steel 
head  with  large 
hardened  and 
ground  steel 
shoes.  Buttress 
type  screw.  Di- 
rect driven  oil 
pump.  Ball 
handle  control. 
Internal  gear, 
single  belt  drive. 
Nut  and  thrust 
bearing  in  sep- 
arate compart- 
ment and  not  sub- 
ject to  injury  from 
gear  wearings.  Designed  and  built  by  men  who  know — it's  worth  investigating. 

Broaching  tools  of  all  types  and  sizes 

AMERICAN   BROACH   AND   MACHINE   COMPANY 


ANN  ARBOR 


F.  J.  LAPOINTE,  President  and  Authority  on  Broaching 


MICHIGAN 
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The  Blair  Projectograph 


The  principle  is  simple. 
Thread  gage  to  be  meas- 
ured is  mounted  on  cen- 
ters, profile  of  thread 
lined  up  with  lens  in 
front  and  powerful  light 
in  rear.  Exact  profile  is 
projected,  50  or  100  times 
magnified,  on  screw. 
Shadow  is  compared  with 
exact  master  drawing. 
Defects  are  easily  de- 
tected. Standard  with 
American  and  Allied 
Governments.  May  be 
used  also  for  measuring 
cutter  and  templet  con- 
tours, etc.  Will  save 
time  and  money.  Prompt 
shipments 

Ash  for  "Four  Aces" 


Blair  Tool  and 
Machine  Works 

INCORPORATED 

521  Greenwich  St.,  NewYork 


THREAD   GAGE   CHECKING   SIMPLIFIED 


SCRAPING 

How  do  You  do  it? 

Do  your  men  wear  themselves  out 
scraping  by  hand  and  get  but  lit- 
tle work  done  by  the  end  of  the 
day;  or  have  you  installed  the 

ANDERSON 

PNEUMATIC  SCRAPER 

It  turns  out  three  times  the  work 
of  hand  scraping,  yet  the  "human 
touch"  is  never  lost.  "Do  it  with 
air" — the  modern,  efficient  way. 
Your  men  will  thank  you,  and 
you'll  pull  down  costs — make 
more  profit  on  your  product. 
Write  for  full  information — now! 


U/ye 


ANDERSON    BROS. 

MANUFACTURING 

COMPANY 

117  MORGAN  STREET 

ROCKFORD  ILLINOIS,  U.  S.  A. 
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Bench  Grinder 


Die-Sinking  Outfit 


^R.  G.  HA  SKINS 
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Welding  Machines  Are  of  Great 
Value  in  Stove  Manufacturing 


Federal  Welds  Form  the  Joints  That  Last 


THE  FEDERAL  MACHINE 


OFFICES  AT     Warren  Ohio 

Cleveland  Ohio 

Chicago  111. 

Detroit  Mich. 

Philadelphia  Pa. 

New  York  City  N.  Y. 


Dana  Avenue 

401-402  Garfield  Bank  Bldg. 

15  S.  Clinton  Street 

1516  Ford  Building 

613  Lincoln  Building 

110  W.  40th  Street 
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One  Thousand  Parts  and  Accessories 
Are   Assembled   by   Federal   Welding 


With  a  range  of  products  so  great  that  there  are  over  1000  different  pieces  to  be  as- 
sembled, the  big  stove  manufacturer,  in  whose  plant  our  photograph  was  taken,  fully 
appreciates  the  value  of  his  Federal  Welder  Equipment. 

Production  is  greater  than  when  the  parts  were  riveted;  finish  is  better;  wearing 
qualities  have  been  increased  and  manufacturing  costs  lowered  by  Federal  Welding. 
The  photograph  shows  the  spot  welding  of  cleats  on  oilstove  chimneys.  Production 
depends  largely  on  the  dexterity  of  the  operator,  and  in  this  particular  case  reaches 
300  chimneys,  1800  welds  per  hour.  Permanent  joints  which  are  not  affected  by 
the  rapid  cooling  and  heating  to  which  these  parts  are  subjected  and  which  caused 
shrinkage  and  eventual  deterioration  when  rivets  were  used. 

For  details  of  Federal  Spot  and  Butt  Welding  Machines  write  us  for  Bulletins  31,  32, 
33.  For  details  concerning  your  work  ask  for  special  information.  Federal  Welders 
are  sold  outright  to  the  users — we  have  no  royalty  proposition  to  offer. 


&  WELDER  COMPANY 


Boston 

New  York  City 

Niagara  Falls 

Montreal 

Minneapolis 

Indianapolis 


Mass.  19  Huntington  Street 

N.  Y.  30  E.  42nd  Street 

N.  Y.  311  Falls  Street 

Canada  501  Power  Building 

Minn.  Builders  Exchange  Building 

Ind.  Board  of  Trade  Building 
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When  it's 

|    heat-treating 

A  touch  with 


Strong,  Carlisle 
(&  Hammond 

at  once 


August,  1919 


MACHINERY 


1G7 


\^I7HEN  there's  a  need  to  be  filled  in  your  heat-treating 
*  *    department  steer  clear  of  all  experiments,  "stop-gap" 
equipment  and  makeshifts. 

Go  to  the  manufacturer  whose  furnaces  are  designed  by 
men  who  are  both  trained  engineers  and  practical  heat- 
treating  experts.  Then  buy  the  fur- 
nace they  have  designed  for  your 
particular  specialized  need. 


tron^ 

Carlisle 

Hammond 

Industrial 
furnaces' 


For  Oil,  Natural  Gas 
or  Manufactured  Gas 

Catalog  on  request 


A  heat-treating  furnace  receives  work  in 
which  there  is  already  a  high  investment  in 
labor  and  machine  cost.  Don't  gamble  with 
that  investment. 

With  Strong,  Carlisle  &  Hammond  equip- 
ment you  play  absolutely  safe — let  us  prove 
this. 


THE  STRONG,   CARLISLE  &    HAMMOND   CO.,    CLEVELAND 


BRANCHES :— BOSTON 


NEW  YORK 


PHILADELPHIA 


PITTSBURGH 


DETROIT 


CHICAGO 
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The  Potter  7"  Precision  Lathe 

A  Toolroom  in  Itself 

Precision,  rigidity  and  versatility  have  been  specially  developed  in 
this  well  constructed  bench  lathe.  The  bed  is  wide,  with  broad,  care- 
fully fitted  bearing  surfaces  and  substantial  head  and  tailstock.  Com- 
pound rest  is  provided  with  screws  of  tool  steel  running  in  bronze  nuts; 
index  slide  is  graduated  to  60°  on  either  side;  and  friction  dials  are 
instantly  adjustable  to  .001".  The  machine  may  be  further  equipped 
with  Two  or  Three  Speed  Grinding  Countershafts,  Double  Cross  Slide, 
Lever  Tail  Stock,  Large  or  Small  Turret,  Improved  Lever  Chuck 
Closer  and  Attachments  for  Universal  or  Internal  Grinding,  Thread 
Cutting  and  Milling,  which  make  it  practically  universal — a  tool- 
room in  itself. 


Complete  description  ot 
the  "Potter"  and  all  at- 
tachments   in    Catalog  9 


UNIVERSAL  GRINDING  ATTACHMENT 


The  Universal  Grinding  Attachment 
fastens  directly  to  the  top  slide  of  the 
compound  rest  and  is  fully  self-con- 
tained. It  can  be  run  as  high  as 
20,000  or  25,000  R.P.M.,  and  takes 
wheels  from  *4"  to  3"  diameter.  Up 
and  down  adjustment  of  the  spindle 
is  obtained  by  a  positive  rocker  mech- 
anism— an  exclusive  "Potter"  feature. 


S.  A.  POTTER  TOOL  &  MACHINE  WORKS 


77  E.  130th  Street 


NEW  YORK  CITY 
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ADAMS  SHORT-CUT  LATHE 

A  MOVE  IN   THE  RIGHT   DIRECTION 

No  production  records  have  yet  been  set  by  this  Adams  Short-Cut 
Lathe,  nor  have  any  precedents  been  established.  It  has  in  fact,  just 
been  installed  by  the  Brown-Lipe-Chapin  Co.,  Syracuse,  and  is  on  its 
first  job.  Needless  to  say,  however,  there  was  a  reason  back  of  the 
purchase.  This  company  had  seen  what  the  Adams  Short-Cut  Lathe 
had  done  elsewhere ;  it  knew  the  name  was  no  misnomer.  It  was  well 
aware  that  a  real  short-cut  would  be  made  in  floor  to  floor  time — and 
so — well  here's  the  machine  in  place. 

And  the  job!  Turning  the  shanks  of  nickel  steel  pinions  for  4"  in 
length  to  a  diameter  of  1.590".  A  cut  .020"  deep  is  taken  at  high 
speed.    Are  you  equipped? 

O.  R.  ADAMS  MFG.  COMPANY,  Inc. 

NORTON  STREET  ROCHESTER,  N.  Y. 


AGENTS i 

Federal  Machinery  Sales 
Co.,   Chicago,    111. 

Ogden  R.  Adams,  Syra- 
cuse.   Rochester,    Buffalo. 

Hill.  Clarke  &  Co.,   Boston, 

^  I TSS 

Swind  Machinery  Co.,  Phil- 
adelphia, Pa. 
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- 


<frMACOih>  ALLIED  MACHINERY  COMPANYOF  AMERICA  <rTrSiIfQ*^. 


PARIS 


TURIN 


ZURICH 


BARCELONA 


v«.i:n t.n  ■ 

Pepot, 
olt,   Mich. 

To 

ply  CO.,   Los  A: 


L70 


iUAUIINKKY 


August,  1919 


Quadrupling  Production  with  the 

BRIGGS  MILLER 

This  picture  shows  one  of  the  many  short  cuts  in  production  which 
characterize  Robbins  &  Myers  manufacturing  methods. 

The  Briggs  Miller  is  set  up  for  the  slotting  operation  on  cold  rolled 
steel  electric  fan  base  knuckles.  The  slot  is  1 7/i6"  deep  by  %"  wide. 
The  straddle-mounted  milling  cutters  slot  four  pieces  simultaneously, 
the  arc  of  the  cut  having  its  center  on  the  axis  of  the  knuckle. 

Two  fixtures  are  used,  one  being  re-loaded  while  the  other  is  in  on 
the  machine.  Production  on  this  job  is  80  per  hour.  A  simple  mill- 
ing job,  considered  by  the  piece,  becomes  some  cut  when  the  strains 
of  the  quadruple  set-up  are  considered. 

The  solid  arch  insures  a  chatterless  job  in  spite  of  forced  production. 
Send  for  further  details  and  more  Briggs  Miller  production  figures. 

GOOLEY  &  EDLUND,  Inc.,  Cortland,  N.  Y. 

DOMESTIC  AGENTS:  Vandyck-Churchill  Co.,  New  York  and  New  Haven;  Monarch  Machinery  Co.,  Philadelphia,  Pa.;  Lynd-Farquhar  Co., 
Boston,  Mass.;  Syracuse  Supply  Co.,  Syracuse,  Rochester  and  Buffalo,  X.  Y. ;  Brown  &  Zortman  Machinery  Co.,  Pittsburgh,  Pa.;  English  & 
Miller  Machinery  Co.,  Detroit,  Mich.;  Federal  Machinery  Sales  Co.,  Chicago,  111.:  Vonnegnt  Machinery  Co.,  Indianapolis,  Ind. ;  Cleveland 
Tool  &  Supply  Co.,  Cleveland,  O.;  Blackman-Hill-McKee  Mchy.  Co.,  St.  Louis,  Mo.  FOREIGN  AGENTS:  Burton,  Griffiths  &  Co.,  Ltd., 
London,    Manchester   and    Glasgow;    Andrews    &    George,    Tokyo. 


OVERSEAS  REPRESENTATIVE 


■g"flLMAtoW ALLIED  MACHINERY  COMPANYOF  AMERICA ^ALMACOfl^ 
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PARIS    TURIN    ZURICH    BARCELONA    PETROGRAD 
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NOTICE 


The  entire  output  of  our  present  facilities 
for  a  year  in  advance  having  been  taken 
by  the 

Principal  Automobile 
and  Locomotive 
Manufacturers  of 
the  Country 

has  made  it  necessary  to  triple  the  ca- 
pacity of  our  present  plant.  This  addition 
will  be  completed  by  September  1st,  1919, 
thus  preventing  interference  with  deliv- 
eries on  present  or  future  orders. 


THE   DEFIANCE   MACHINE   WORKS 

DEFIANCE,  OHIO.  U.  S.  A. 


Established   1850 
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If  you  tap  nuts  of  good  quality, 
%to]An\n  size  you  ought  to 
know  about  the 

National  Automatic 

(Bent  Tap)  Nut  Tapper 

It  will  give  you  bigger  outputs, 
longer  tap  life  and  less  tap  break- 
age. Requires  minimum  attention. 
We  have  some  interesting  litera- 
ture and  data  on  this  new  tapper. 

Tell  us  the  size  and  quantity  of 
nuts  you  tap  and  let  us  furnish 
details. 

The  National  Machinery  Co. 

TIFFIN,  OHIO,  U.  S.  A. 

Originators  of  Modern  Bolt,   Nut  and  Forging  Machinery 


Makes  Your  Tapping  Department  Pay  Bigger  Dividends 


Big — Rangy 
Equal  to  the  Job 

Heavy  boring  bar  supports  give 
the  Improved  No.  12  Horizontal 
Boring  and  Drilling  Machine  an 
unusually  wide  range  and  great 
rigidity  during  the  machining  of 
heavy  and  cumbersome  work. 
Four  feed  changes  are  available 
with  each  change  of 
speed. 

Operator  does  not 
have  to  change  his 
position.  P.  &  H. 
Machines  are  every- 
where the  choice  on 
heavy  work  of  par- 
ticular nature. 


P  &  H 

Horizontal  Boring 

and  Drilling 

Machine 


.jfafj&j 


DALE-BREWSTER 
MACHINERY  CO.,  Inc. 

CHICAGO— 545-547  W.  Washington  Blvd. 


1 

#1 

Send  for  a 
Description  of 
This  Powerful 
Accurate 
Machine. 
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N  EW  YORK 
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The  Quality  Planer  is  correctly  named — it's  a  real  "quality"  tool.  In 
construction  it  has  followed  precedent  only  where  precedent  was  proved 
good — it  has  many  unique  features. 

The  bed  is  deep  and  exceptionally  rigid ;  the  planer  upright  extends  to 
the  floor.  Driving  gears — mounted  on  pinion  hubs — are  enclosed  in  bed. 
An  outstanding  feature  is  the  patented  feed,  permitting  changes  at  any 
time  without  stopping  the  machine.  All  operating  handles  are  located 
to  permit  of  easy  control,  the  amount  of  feed  being  shown  on  a  con- 
venient dial. 

Made  of  the  best  materials  by  men  who 
know — a  planer  we  are  proud  to  mak 
which  you  will  be  proud  to  own.    You'll 
want   to   know   more   about    the   Quality 
Planer.     Send   for  catalogue  and   prices. 


THE  LIBERTY  MACHINE  TOOL  CO. 


HAMILTON,  OHIO,  U.  S.  A. 
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THE  COULTER 

Open  Side  Planer 

There  is  a  lot  of  planing  required  on  dies,  jigs, 
etc.,  and  often  no  machine  in  the  average  tool- 
room to  handle  this  work  to  good  advantage.  The 
Coulter  Open  Side  Planer  has  been  developed 
for  just  this  class  of  service.  The  open  side  per- 
mits large,  irregular  shaped  pieces  to  be  planed 
and  gives  the  operator  at  all  times  a  clear  view 
of  his  work.  Four  speeds  provide  for  machin- 
ing tool  steel,  machine  steel,  cast  iron  and  bronze 
with  equal  advantage.  Adjustments  are  all 
within  easy  reach  of  the  operator.  Shaper 
speed  and  convenience  plus  planer  accuracy 
make  an  ideal  combination.  Let  us  tell  you  all 
about  it. 

THE  AUTOMATIC  MACHINE  CO.  Brid^orl 


CONN. 


OVER-SEAS  REPRESENTATIVE 


SKF  Ball  Bearings  Lib- 
erally   Used   Throughout 


PARIS 


^ALMACOA^  ALLIED  MACHINERY  COMPANY  OF  AMERICA  ^r.u^ol^. 

SALWHtM^  CMAMBERSST    NEW  YORK.  U  S  A.  \*U»W«^ 

TURIN  ZURICH  BARCELONA 


Practical  Design  and  Exclusive  Features  Recommend 


The  Cone  Four 
Spindle  Automatic 

All  four  spindles  work  in  this  machine — 
three  are  in  forming  positions  and  one  is 
for  cutting-off — the  latter  being  the  up- 
per front  spindle,  so  the  finished  work  is 
always  in  sight.  These  spindles  are  all 
hard  and  are  provided  with  adjustable 
bearings.  All  movements  are  obtained 
by  flat  cams  bent  to  fit  cam  drums  carried 
on  a  cam  shaft  in  the  upper  bed.  A  single 
belt  drives  the  whole  mechanism  and  con- 
trols are  simple,  conveniently  located  and, 
as  far  as  may  be,  foolproof. 

Complete  description  furnished  on  request 


CONE  AUTOMATIC  MACHINE   CO.,  Inc. 

WINDSOR  VERMONT,  U.  S.  A. 

Agent  for  Michigan  Territory:  J.  C.  Austerberry,  65  Shelby  Street,  Detroit,  Mich. 
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The  LEE 
PLANER 


MANUFACTURED  UNDER 
WALTER   BROS.   PATENT 


For  Tool  Room 
or  Factory 


Are  you  planing  small  work 
on  a  big  planer?  Yes!  You're 
losing  money — using  too  much 
power;  not  to  speak  of  too  much 
planer. 

Think  of  all  the  small  and  medi- 
um sized  jobs — both  in  tool  room 
and  factory  —  which  a  Lee 
Planer  would  do  at  a  fraction 
of  the  cost.  It's  easier  handled, 
too ;  and  gives  both  speed  and 
accuracy. 

Ask  for  the   booklet. 


THE  FRANK  H.  LEE  CO. 

Specialists  in  Contract 
Manufacturing 


DANBURY 


CONN.,  U.S.A. 


The  Standard  4"  Centering  Machine 


A  Practical  Single  Spindle  Machine  Easily  Operated  and  With  Few  Parts 


Distinctive  features  make  this  a 
convenient,  sturdy  machine,  bet- 
ter than  average  equipment  of 
its  class.  Strain  on  the  spindle 
is  eliminated — the  drive  pulley 
runs  externally  on  extended 
bearing  bushings  and  the  oper- 
ating lever  is  also  rigidly  sup- 
ported without  resting  on  the 
spindle. 

The  right  and  left  hand  screw 
which  operates  the  vise  jaws  is 
protected  from  the  work  by  a 
steel  guard  plate  and  is  adjust- 
able by  means  of  a  bronze  bear- 
ing which  can  be  locked. 

These  and  other  features  recom- 
mend this  tool  to  the  up-to-date 
shop  man.  It  is  rapid,  accurate 
and  good  for  a  long  term  of 
service. 

Also  furnished  with  two  spindles. 
Details  of  both  machines  on  request. 


I 


A 


Standard  Engineering  Works 

PAWTUCKET  RHODE  ISLAND,  U.S.A. 
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TIR/IC   CTITrilCC  Prove  the  Economy  of 
1  llVlL  iJ  1  UUltiJ  the  "Smalley-General" 


A  Smalley-General  Thread  Miller 
No.  23  Made  This  Record 

The  work  is  a  malleable  iron  axle 
cage  for  an  automobile,  chucked 
on  an  expanding  mandrel. 
The  thread  —  8.88"  diameter, 
IV'  length,  20  pitch,  U.  S.  Form 
Straight  Thread.  Milling  feed 
— 14"  per  minute. 

Time  study — 

Chucking,  7  seconds 

Adjusting  hob  10 

Milling,  60      " 

Chamfering,  15 

Removing  from  chuck,     8       " 


Axle  Cage  Operation 


20  THRO  5 


Total, 


1  minute,  40  seconds 


Can  You  Match  This  ? 


SMALLEY-GENERAL  CO.,  Inc.,  EFfiSr/KK 

AGENCIES'  Machine  Tool  Engineering  Company,  New  York;  E.  L.  Essley  Machinery  Co.,  Chicago  and  Milwaukee;  Rudel- 
Belnap  Machinery  Co.,  Montreal  and  Toronto;  Thomas  I.  Cochran,  Addison  Hotel,  Detroit,  Mich.  The  Luster  Machinery 
Co.,   Philadelphia,  Pa. 


MilwauRee  Shapers 


Milwaukee  Back-Geared  Crank  Shapers  are 
built  in  16  in.,  20  in.  and  24  in. 


sizes. 


Unexcelled  in  Rigidity, 
Accuracy,  Power, 
Production  and 
Simplicity. 


MILWAUKEE 
SHAPER  CO. 

1144-1146-1148  Holton  St. 
518  Prairie  Street 

Milwaukee        Wisconsin 

REPRESENTATIVES 
E.  L.  Essley  Machinery  Co.,  Chicago  and 
Milwaukee;  Cadillac  Tool  Co.,  Detroit  and 
Cleveland;  Laughlin  &  Barney,  Pittsburgh; 
Ogden  R.  Adams,  Rochester,  N.  Y.;  Dale- 
Brewster  Machinery  Co.,  New  York 
FOREIGN:  B.  L.  Bobraff,  Russia;  Manning, 
Maxwell  &  Moore,  Belgium. 
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RHODES  SHAPERS 

"ACCURATE  BEYOND  ALL  EXPECTATIONS" 


/^UR  snapshot  art- 
^  ist  has  just  re- 
turned from  a  short 
tour,  "combining," 
as  he  puts  it  him- 
self, "business  with 
pleasure."  The 
"business"  he  ex- 
plains, is  getting  to 
see  as  many  Rhodes 
Shapers  as  he  can, 
(and  it's  some  busi- 
ness nowadays) ; 
the  "pleasure,"  in 
listening  to  what 
folks  are  saying 
about  this  machine. 


Remembering  that  the  Thorn  Machine  Tool  Co. 
at  Syracuse,  N.  Y.,  had  been  periodically  ordering 
Rhodes  Shapers  since  September,  1918,  he  loaded 
up  his  film  pack  and  dropped  in.  "Finest  little 
machine  of  the  kind  ever  put  in  a  shop,"  said  the 
man  in  charge,  "It's  accurate  beyond  all  expecta- 
tions." 

Rhodes  Shapers  are  great  for  tools  and  dies,  and 
handle  much  small  work  formerly  done  on  heavy 
expensive  shapers.  Note  the  Vertical  Attach- 
ment on  the  machine  in  the  photograph.  They 
work  in  two  planes  you  know — horizontal  and 
vertical — interchangeable  at  will. 

"Yes !  Most  everybody  wants  the  Rhodes  Shaper" 
said  the  man  who  knows,  "just  as  soon  as  they 
find  out  what  it  will  do.     Call  again." 

RHODES  ILP^SES  SHAPERS 


COMBINED 

aura 


THE  RHODES  MFG.  COMPANY 


HARTFORD,    CONN. 


ITS 
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(j^NT  RIVETING 

These  Steel  Rivets  "STAY  PUT" 


"D  APID,  accurate  and  foolproof,  the  Grant  Riveter 
-^  plays  an  important  part  in  assembling  the  products 
of  the  Climax  Motor  Devices  Co.  (Cleveland,  0.)  The 
universal  flexible  magneto  drive  couplings  shown  in  the 
photograph  are  assembled  in  two  operations — each  set- 
ting two  rivets.  The  first  rivets  the  springs  on  the  hub 
cap,  the  second  assembles  the  cap  onto  the  coupling  proper. 
The  spring  of  the  rivet  limits  production  on  the  first  op- 
eration to  160  rivets  per  hour;  the  second  operation  pro- 
duces 220  couplings — 440  rivets  per  hour.  Well  set,  ex- 
cellently finished  and  permanent — the  rivets  are  fitting 
complements  to  the  well  finished  parts  of  the  coupling 
proper. 

Grant  Riveters  set  tight  and  loose  rivets  in  all  metals.     Durable,  economical 
machines  for   WORK  THAT  LASTS.     Let   us   tell  you  more   about   them. 


Grant  Manufacturing  and  Machine  Co. 

BRIDGEPORT  n.  w.  Station  CONNECTICUT 


MACHINERY 


SIMMONS 


OF  ALBANY 


Price,   $165 


Price,   $240 


Plain    Index    Centers 
Swing    10"    Diam. 


Universal    Index    Centers   with    Spiral    Cutting 
Attachments 


Price,    $6,000 


Simmons     Open- 
side    Planer 
42"   x   42"   x    12" 
Weight,    28,000    lbs. 


17"    Crank   Shaper 
Weight,   1,750   lbs. 


Price                      ^T^7'^r 

Premier 

with    All              JK     JU^K 
Attach-                           £-Cr 

Universal 
Tool    and 

ments,                (^BBK/^ 
$485                 *^1 

Cutter 

Grinder 

L      IM% 

1 

SIMMONS  MACHINE  COMPANY 


INCORPORATED 

ALBANY 

BRANCHES:   801  Sinaer  Building  358  Ellicoll  Square 

New  York,  N.  Y.  Riiflnlo.  N.  Y. 


NEW  YORK 

804  Dime  Bunk  Ride 
netroll,  Mk-h. 


ISO 
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OLIVER 

Sawing,  Filing 

and  Lapping 

Machine 


Helps  the 

Robbins&  Myers  Company 

Make  Good  Motors 


The  Robbins  &  Myers  Co.,  Springfield,  Ohio,  operating  one  of  the  best  equipped  tool 
rooms  in  the  Middle  West,  does  much  important  work  on  the  Oliver  Filing  Machine. 
The  picture  shows  the  filing  of  a  die  for  the  armature  laminations  of  an  automobile 
starting  motor. 

Robbins  &  Myers  quality  is  nationally  known,  and  the  tremendous  quantities  in  which 
their  output  is  made  require  the  best  in  both  manufacturing  and  tool  making  equip- 
ment. The  Oliver  Sawing,  Filing  and  Lapping  Machines  in  this  plant  have  several 
other  machines  in  competition  with  them;  but  they  more  than  hold  their  own  as  ev- 
idenced by  the  fact  that  two  more  of  these  machines  have  just  been  added  to  the  instal- 
lation. Many  kinds  of  dies  and  forming  tools  of  elaborate  contour  are  made  on  the 
Oliver;  and  for  the  final  lapping  of  dies  which  close  in  hardening,  the  Oliver  Ma- 
chine, equipped  with  an  oil  stone,  meets  every  requirement. 

Find  out  today  how  an  Oliver  will  speed  YOUR  work.      Write. 

OLIVER  INSTRUMENT  COMPANY 

ADRIAN,  MICHIGAN,  U.  S.  A. 
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Nutter  &  Barnes  Automatic 

Metal  Cutting-Off  Machine 


In  Your  Steel 
Shed  Means 


No.  39  Machine  Tool  Catalog 
tells  all  about  it.      Got  yours? 


More  Profit 
Cleaner  Cuts 
Bigger  Production 
Consistent  Performance 
Narrower  Kerf  (less  waste) 


MACHINE  TOOL  DIVISION 


GREENFIELD 

|V^     TAP  &  DIE  CORPORATION     LbT  I 

Greenfield,  Massachusetts,  U.S.A. 
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CATARACT 

Cutting  and  Drawing  Compounds 


High  grade  lubricants  for  all  classes  of 
machining  and  grinding.  Cataract  Cutting 
Compounds 

1.  increase  the  cutting  life  of  tools; 

2.  improve  the  quality  of  the  work; 

3.  lower  the  cost  of  output; 

4.  do  not  injure  operator's  hands; 

5.  do  not  separate  or  become  rancid; 

6.  do  not  rust  or  gum  machine  or  work. 

Try  a  sample  barrel  of  the  kind  best  suited  to  your  needs. 


CATARACT  REFINING  &  MFG.  COMPANY 

General  Offices:  Marine  Trust  Co.  Bldg.,  Buffalo,  N.  Y.  Plants:  Buffalo — Chicago.  Eastern  Division,  17  Battery 
Place,  New  York  City.  Western  Division,  327  So.  LaSalle  St.,  Chicago.  Warehouses:  New  York,  Detroit,  San 
Francisco,  Toronto,    London,    Eng. 


PUMPS 


Gisholt 
Machine  Co. 


Another  Big  User 


TRAHERN  PUMPC? 
ROCKFORD  ILLINOIS 


Those  famous  Gisholt  turret  lathes  known 
throughout  the  country  as  the  most  eco- 
nomical equipment  for  big  production,  are 
equipped  with  Trahern  Rotary  Geared 
Pumps.  The  Gisholt  Machine  Company's 
products  are  dependable,  so  only  the  best 
was  good  enough.  Trahern  Pumps  assure 
a  full,  continuous  stream  of  coolant  to  the 
cutting  tools  with  or  without  pressure. 

They  furnish  the  proper  amount  of  coolant 
free  from  pulsation  at  the  will  of  the  op- 
erator. It  is  not  necessary  to  operate  them 
at  high  speed  to  obtain  a  steady  stream. 
Let  us  tell  you  how  Trahern  Pumps  can  be 
applied  to  your  equipment  or  if  you  manu- 
facture machine  tools,  to  them.  Write  for 
catalog. 
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Little. 


AIR 

TOOLS 


1S1 
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ELECTRIC  ARC  WELDING 


PARTIAL  LIST  OF  USERS  OF  THE  MEPHISTO  WELDER 

New  York  Central  Railroad 

Pennsylvania  Railroad 

Lehigh  Valley  Railroad 

Wheeler  Condenser  &  Eng.  Company 

Standard  Parts  Company 

Submarine  Boat  Corporation 

American  Int.  Corporation 

Crucible  Steel  Company 

Low  First  Cost 

No  Moving  Parts 

Welds  Cast  Iron  or  Steel 

Air-cooled  Without  Fan 

Efficiency  over  90%.     Power  Consumption  3L^  to  4  K.  W. 
Operates  on  A.  C.  of  any  specified  voltage  or  frequency.      Send  for  Booklet. 

Send  for  Samples  of  our  Covered   Welding  Rods 


THE  ARCWELL  CORPORATION 

42  BROADWAY,  NEW  YORK  CITY 


bro"an  Positive  Pressure 

BLOWERS 

AND 

VACUUM  PUMPS 

They  scoop  up  the 
air  and  the  harder  it 
tries  to  get  past  the 
blades  the  tighter  the 
blades  hold  it. 


Interior  View 


"TAKES  UP  ITS 
OWN  WEAR" 

Many  Sizes  to  Choose  From 

The  machines  are  smooth  running  and  noiseless.     No  puffing  of 
the  air  and  a  steady  vacuum.  Take  little  power  and  last  a  lifetime. 


Used  with  furnaces,  blowpipes,  sandblasts,  bottle  filling  machines,  ruling  machines,  printing 
presses  for  feeding  by  suction — automatic  machines  of  every  kind  for  pressure  and  vacuum. 

LEIMAN  BROTHERS,  62  E-2  John  Street,  New  York 
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IP  O  W  3E    3K~     IE  <Q^TLT  H  3?  iV^  IE,  1^  TT 

PUMPING  STATIONS 

The  most  efficient  and  economical  Steam  Engine  for  Municipal 
Work — for  pumping  water  and  sewerage  or  driving  dynamos  for 
lighting  plants — is  a  "Hamilton." 

Not  only  are  we  qualified  by  seventy-four  years  of  engine-building 
— and  by  experience  with  countless  municipalities — but  also  by  our 
constant  contact  with  every  manufacturing  center  and  industry 
the  world  over. 

The  constant  demand  for  higher  efficiency  and  economy  we  have 
answered  by  producing  better  "prime  movers" — units  better  suited  to 
each  purpose,  then  any  engine  that  had  gone  before. 

Ordinarily  we  produce  every  part  of  "Hamilton"  Engine  from 
billets  to  finished  product — we  control  every  operation — we  eliminate 
all  shifting  of  responsibility.  Practically  every  part  is  produced  under 
our  own  insoectors — and  is  fit  for  the  highest  use. 

It  is  these  facts  that  make  "Hamilton"  a  synonym  for  quality 
wherever  Steam  Engines  are  used. 

Hamilton  Steam  Engines  are  best  by  the  test  of  use. 

Offices  in  All  Important  Cities 

The  Hooven,  Owens,  Rentschler  Company 


Pumping  Engine,  Four  Vertical 

Triple  Expansion  Units,  for  the 

Ridgeivooii  Pumping  Station, 

Brooklyn,  Neiv  York. 


Producers  of  Prime-Movers  for  All  Industries 

Hamilton,  Ohio 
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RotarySwaging 

Will  Accurately  Form 
Metal   With   Economy 


The  Langeller  Reducing  or  Rwnplnp  Machine  forms  different  tnetali 
without  wasting  any  <>f  the  material.  H  improves  the  stock  by  com- 
pression, besides  preserving  same  metal  on  the  surface — the  best 
metal— which  with  any  other  machine  is  cut  away.  In  addition  to 
this   big  economical   feature,   it   is  more  accurate   and   more   rapid. 

In  working  extremely  hard  metal,  we  arrange  these  machines  to 
swage  the  metal  hot  doing  much  of  the  work  formerly  done  by  trip 
hammers  at  a  very  much  higher  rate  of  production,  with  unskilled 
labor,  at  lower  cost  and  with  greater  accuracy. 

3000  Blows  A  Minute  Must  Mean  Rapid  Work 

Revolving  dies  are  within  the  round  casing  In  front.  These  dies  are 
forced  on  the  work  by  a  succession  of  sharp  blows  from  the  hammer 
blocks  behind  the  dies.  These  striking  at  the  rate  of  about  3000  blows 
a  minute  reduce  the  material,  such  as  drill  rod,  tubing,  copper,  etc., 
with  great  rapidity.  The  machine  is  perfected  to  give  absolutely  uni- 
form and  well  finished  work. 

A  Special  Machine  For  Your  Special  Work 

We  build  these  machines  in  eight  different  sizes  to  take'  solid  stock 
from  pin  wire  up  to  2  inches  diam.  and  tubing  up  to  4  inches  diam.  "We 
will  study  your  work  and  build  machines  especially  for  it,  to  be  op- 
p-ated  by  unskilled  labor,  producing  the  blow  best  adapted  to  secure 
the  desired  results,  according-  to  the  nature  of  the  material  to  be 
worked,  its  size  and  amount  of  reduction,  and  whether  solid  or  hollow, 
hot  or  cold. 

Write  and  tell  us  about  the  work  you  want 
done  —   sending     samples    or     blue    prints 


\0A  LANGELIER  MANUFACTURING  CO.,  Arlington,  Cranston,  R.  I., U.S. A. 


Yeakley  Vacuum  Hammers 


Write 

for  full 

description 


Very  much,  improved  hammer.  No  check  valves  used. 
Simple  operating  mechanism.  Delicate  adjustment 
of  blow,  either  by  hand  or  foot  treadle,  or  both. 
Direct  connected  motor  or  belt  drive.  Light  and 
heavy  blows  delivered  at  same  speed. 


Chicago  Office 
933  Monadnock  Block 


©B^^S^v^^ 


Pittsburgh  Office 
808  House    Building 


NEW  YORK  OFFICE:  C.  H.  Holbrook,  30  Church  St. 
DETROIT  OFFICE :   J.  C.  Austerberry,  65  Shelby  St. 


Drop  Presses 

—J 

for  all 
purposes 
our 
specialty 

Peck  Drop  Lifter 

can  be  readily  applied 
to  foot  or  hand  drops. 

MINER  &  PECK  M 

Proprietors  of  the  PECK  DROP  PRE& 

NEW  HAVEN 

FG.CO. 

S  WORKS 
CONN.,  U.  S.  A. 

FAIRBANKS 
HAMMERS 

25  to  300  lbs. 
BELT  OR  MOTOR  DRIVE 

These  Hammers  Embody 
a  Design  and  Workmanship 
that  are  unsurpassed. 

Send  for  Catalog 

UNITED  HAMMER  CO. 


OLIVER  BLDG. 


BOSTON.  MASS 
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BRADLEY  HAMMERS 

Always  Forging  Ahead 


The  plant  in  which  this  Bradley 
Hammer  is  working  is  that  of  a 
new  concern,  which  is  rapidly 
forging  ahead.  Good  equipment 
permits  remarkable  progress. 
The  Bradley  Hammer  is  an  im 
portant  unit  in  this  plant's  equip- 
ment. 

The  photograph  shows  the  "cog- 
ging down"  and  finishing  of  the 
smaller  sizes  of  a  fine  quality  of 
high  speed  steel.  The  service  is 
continuous — as  soon  as  one  bar 
is  finished,  another  is  ready. 

The  operator  says:  "I  have  been 
running  that  hammer  for  over 
five  months  and  haven't  had  a 
particle  of  trouble.  It  certainly 
does  great  work." 


Helping  This  Company 
to  Forge  Ahead  Also 


Let  the  Bradley  Hammer 
help  YOU  forge  ahead. 
Send  for  specifications. 


C.  C.  BRADLEY  &  SON,  Inc. 

SYRACUSE  Established  in  1832  NEW   YORK 

FOREIGN  AGENTS:  Brazil,  France.  Belgium.  Italy.  Switzerland.  Spain  and 
Portugal;  Fenwick  Frerea  &  Co.,  8  Rue  da  Rocroy,  Paris.  England,  Buck 
.v     Hickman,    Ltd.,    London. 


■■^■■■■■■■■■■BIHHBHBMHHHBBaBHBHHHHHEl 
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D  $  E  HAMMERS  Disstoris  Choice 

One  of  the  quickest  and  best  ways  of  judging  a  machine  tool  without  see- 
ing it  is  to  find  out  who  uses  it.  When  the  best  companies  in  America, 
whose  reputation  for  output  and  quality  are  unquestioned,  choose  D  &  E 
Hammers  it  is  because  they  believe  these  hammers  will  serve  them  best. 
The  illustration  shows  the  interior  of  a  plant  whose  products  have  a  world- 
wide market — Henry  Disston  &  Sons,  Inc.,  of  Philadelphia.  Forty  D  &  E 
Hammers  in  the  File  Making  Department  alone  point,  tang  and  otherwise 
help  manufacture  files.  D  &  E  Hammers  ranging  in  size  from  25  to  250 
lbs.  are  found  all  over  this  great  plant,  the  first  one  being  installed  35 
years  ago. 

D  &  E  Hammers  may  solve  your 
problems.  Let  us  help  you.    Write 

DIENELT  &   EISENHARDT,  Inc., 


1304  NO.  HOWARD  ST. 


PHILADELPHIA 
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N0.6B 

High 

Speed 

Riveting 

Hammer 


Specially 
Designed  for 
Heavy   Cold 
Riveting 


Capacity 

Full  Round  Heads 
%n  to  %n  inclusive 
Oval  Heads  K"  to 
13^"  inclusive. 


Write  for  more 

details. 

Send  samples  or 

prints  of  your  work 

and  let  us  shoulder 

your  riveting 

problems. 


In  this,  the  newest  product  of  the  High  Speed  Hammer  Company,  Inc.,  the  field 
of  cold  riveting  has  been  considerably  extended.  The  weight  of  this  High  Speed 
Riveting  Hammer — iy2  tons — is  sufficiently  great  to  enable  it  to  stand  the  vibra- 
tion to  which  it  will  be  subjected.  The  bronze  vibrator,  through  which  ail 
shock  is  transmitted  to  the  hickory  helve,  does  away  with  rigid  motion  or  striking 
of  parts  should  excessive  vibration  develop.  Special  ball  thrust  bearings  are  used 
in  connection  with  eccentric  and  rear  main  shafts,  and  a  special  type  of  Hyatt  roller 
bearings  is  used  for  eccentric  and  strap. 

The  High  Speed  Hammer  Co.,  Inc. 

ROCHESTER,  N.  Y.,  U.  S.  A. 
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NAZEL 


HAMMER 


Knowledge 
Is  Power 


If  the  young  idea  is 
mechanically  bent 
part  of  its  shooting 
is  taught  on  the 
Nazel  Hammer  in  the 
original  Gary  School  at  Gary,  Indiana. 

That  a  Nazel  Hammer  was  selected  for 
the  important  work  of  education  proves 
that  a  Nazel  is  simple,  safe  and  durable. 
In  the  five  and  a  half  years  this  hammer 
has  been  in  use  not  a  cent  has  been  spent 
for  repairs,  not  an  injury  has  been  sus- 
tained by  its  youthful  operators. 

You  too  can  learn 
something  from  the 
Nazel.  Send  for  the 
circular  today  and 
see  how. 


Knowledge 
of  Power 


NAZEL  ENGINEERING  WORKS 

4043  N.  Fifth  Street,  Philadelphia,  Pa. 


Guaranteed 
Forever 


Special  Dies 

for  any  forging 
purpose.  Prices 
quoted  on  receipt 
of  drawings  or 
samples  of  work 
to  be  done. 


Motor  Driven 
Model 


LITTLE  GIANT 

Power  Hammers 


are  guaranteed  forever  against  defective  mate- 
rial and  workmanship.  There  are  more  than 
8000  in  daily  use,  and  we  know  of  none  ever  hav- 
ing gone  to  the  scrap  heap. 

Durability  is  combined  with  machine  gun  rapid- 
ity and  precision — vibration  is  eliminated. 

Annual  repair  sales  for  all  Little  Giant  Power 
Hammers  in  use,  from  the  first  one  sold  26  years 
ago  to  the  latest,  averaged  48  cents  each,  or  less 
than  two-fifths  of  1  per  cent  of  original  hammer 
cost  to  purchaser. 

All  sales  are  made  subject  to  return  at  factory 
expense  within  30  days  after  arrival  of  shipment 
if  for  any  reason  unsatisfactory  to  purchaser. 


Belt 
Driven 

Model 


Five  Models 

Prompt 

Shipments 

LITTLE 
GIANT 

COMPANY 

131  Rock  Street 
MANKATO 
MINN.,  U.S.A. 

Established    A.   D.,    1876 
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The  Hurlbut-Rogers  Cutting-Ofi  Machine 
Has  Seven  Distinctive  Advantages 

1.  Patent  device  for  workjing  two  tools   in   same 
cut. 

2.  Inclined  tool  block  giving  shearing  cut. 

3.  Patent  adjusting  nut  on  one  tool  block. 

4.  Patent  receptacle  for  chips  and  oil. 

5.  Patent  belt  shifter,  independent  of  friction. 

6.  The  centering  attachment. 

7.  Accelerated  speed. 

Each  point  is  developed  to  ultimate  efficiency  and  all 
combine  to  put  this  automatic  cutting-off  and  center- 
ing machine  in  a  class  by  Itself.     Lei   us  explain 


The  Hurlbut,  Rogers  Machinery  Co. 


SOUTH  SUDBURY,  MASS. 


HEAVY  DUTY  SWAGERS 


For   tapering   or    reducing 
solid    slock    or    tubing    our 
4 A  Swa^er  has  no  peer.    It 
lias    a    maximum    cape 
ot   2V2"  on   tubiiiK  and    1  \  B" 

on  solid  stock.    The  dii 

8"  long. 

As  the  machine  is  operated 
at  275  R.P.M.,  it  can  be 
economically  used  on  small 
work  as  well  as  large. 


500  PIECES  PER  HOUR 

A  typical  sample  of  4A  fiwager  work  which  is  done 
in  one  operation.  This  piece  is  reduced  from 
1.050"  to  .750"  in  an  8"  straight  taper. 

Circularn  on   request 


£ 


■m 


8" 


OD     =       1030" 
MflTCRlPL     «• 


ID  »    .82-=V" 
BLOCK"    PIPE! 


THE  ETNA  MACHINE  COMPANY 

.tfcaXiouir.^  TOLEDO,  Ohio,  U.  S.  A. 


BEAUDRY 
HAMMERS 

For  General  Forging 

Save  Fuel,  Time 
and  Labor.  Cut  Forg- 
ing    Costs    in    Two. 

Belt  or  Motor  Driven 


BEAUDRY  &  CO. 

Incorporated 

141  Milk  St.,  Itoston,  Mass. 


CHAMBERSBURG  HAMMERS 

STEAM  DROP-BOARD  DROP-SINGLE  AND 

DOUBLE  FRAME  TYPES 

All  Sizes  for  Every  Class  of  Forging  Work 

HYDRAULIC  MACHINERY 

CHAMBERSBURG  ENGINEERING  CO.,  Chambersburg,  Pa. 

Send  for  Catalog 


MERRELL 


Pipe  Threading  and 
Cutting  Machinery 

Hand  or  Power  Operated 

THE  MERRELL  MFG.  COMPANY 


IS  Curtis  Street 


TOLEDO,  OHIO 


Are  You  Familiar  with  the  Advantages  of  Swaging  with  the 

Dayton  Swaging  Machine? 

Do  you  know  that  this  pro- 
cess for  drawing, 
pointing, tapering 
and   otherwise 
reducing  metal 
improves    its 
qualityandsur- 
faceandismore 
econo m  i cal 
than  turning, 
grinding,  etc.  ? 

The  Torrington 

Company 
Excelsior  Plant 


Torrington  Conn 


Coventry  Swaging  Co.,  Ltd., 
White  Friars  Lane,  Coven- 
try, England,  Agents  for 
CJreat  Britain.  Finwick 
Kreres  &  Co..  8  Rue  de 
Kocroy,  Paris.  France, 
Awnt3  for  France.  Italy, 
Kclginm.  Spain,  Portugal 
and    Switzerland. 
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Saunders9  Tools  Will  Stand  the  Strain,     They  Are 
ihc  Result  of  Sixty  Years'  Practical  Experience 


VVnir  foi  CaUde 


One  Wheel 

and  Roller 

Cutter 


1% 


~> 


a 


Hin«e 
Viie 


D.  SAUNDERS'   SONS,  YONKERS,  N.  Y. 


The  Method  of  Drive  is  an  Im- 
portant Thing  in  a  Pipe  Machine 


Because  a  lot  of  time  is  wasted  if  the  speed  is 
not  just  right  for  every  size  and  material  of  pipe 

The  "Stoever"  Pipe  Machine 

has  a  single-pulley  drive  with  gear  speed  vari- 
ation. This  means  that  the  belt  speed  is  constant, 
not  lowest  when  it  should  be  highest.  The  belt 
tension  is  always  proportional  to  the  power 
transmitted — economy  of  power.  The  belt  contact 
is  constant  and  always  adeauate. 
The  "Stoever"  has  a  friction  countershaft  which 
eliminates  shifting  belts  and  saves  at  least  one- 
third   in   belting   cost. 

The  gear  speed  variation  affords  a  speed  exactly 
right  for  every  size  of  pipe  and  for  iron  or  steel. 
This  means  maximum  cutting  and  threading 
speed. 

Write  for  the  "Economy"  Booklets 

TREADWELL     ENGINEERING    CO. 
EASTON,  PA.  te  10 


If  You  Want  a 
Cutting-Off  Machine 


That  cuts  tubular  and  solid  stock 
squarely  and  cleanly 

That  leaves  so  little  burr,  ream- 
ing is  usually  unnecessary 

That  has  long  carefully  scraped 
solid  bronze  bearings 

That  has  six  changes  of  speed  to 
handle  stock  in  all  conditions 

That  is  an  eight  year  success 


Buy  a 


MODERN  MACHINE  TOOL  CO. 

JACKSON  MICHIGAN 


MODERN 


Standard  Wieland  6-inch 
Pipe  Threader  and  Cutter 


Thread  Pipe  Do  You?  How? 

The  modern,  efficient  way  is  the  Standard  Wieland 
way,  with  a  heavy,  sturdy,  durable  machine,  simple 
and  positive  in  operation,  fast  and  accurate  in  pro- 
duction. 

A  few  features:  One-piece  bed;  single-speed  pulleys; 
gear  speed  changes  through  semi-steel  cut  gears;  deep 
chasers,  cutting  long  taper  threads  in  one  cut  per- 
fectly, steel  as  well  as  iron  pipe. 

Send   for   the    Circular. 

Standard  Engineering  Company 

Ellwood  City  Pennsylvania 

San  Francisco  Office:  1801  Claus  Spreckles  Bids. 
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: PEERLESS 


The  Improved 

PIPE 
MACHINES 


Requisites  for  any  machine  are:  that  it  will  do  the  work  well, 
will  be  durable  and  that  it  can  be  conveniently  operated.  The 
construction  of  the  Peerless  die-head,  with  which  all  B  &  K  pipe 
machines  are  equipped,  insures  good  threads.  Equipped  with 
good  chucks — three  styles— good  gear-box  and  an  excellent  oil- 
ing system,  these  machines  produce  threads  that  make  tight 
joints. 

Catalog? 

BIGNALL  &  KEELER  MACHINE  WORKS 


PEERLESS 


EDWARDSVILLE,  ILLINOIS 


PEEKLESJ 


We  Sell  Service 


Forbes  Pipe  Cutting  and  Threading  Machines 


Self-contained  machines  that  need  no  vises  or  special  fittings 
to  hold  the  pipe,  which  enters  the  dies  at  the  back  and  is  held 
rigid  by   a   self-centering   vise.      Forbes   Pipe   Cutting   and 
Threading  Machines  take  up  little  space,  use  little  power  and 
need  only  a  single  operator.     They  are  readily  portable,  and 
all  machines  can  be  hand  operated  in  emer- 
gency; they  are  simple  in  construction,  eco- 
nomical in  operation,  satisfactory  in  results 
and  the  first  cost  as  well  as  the  cost  of  opera- 
tion is  exceptionally  low. 

If  you're  in  the  market  for  a  pipe  machine 
and  want  service  — ask  us  about  the  Forbes 

Sizes  to  cut  pipe  from  '  »n  to  15" 


THE  CURTIS  & 
CURTIS  COMPANY 

8  Garden  Street  Bridgeport,  Conn. 
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A  Simpler  Hydro- 
Pneumatic  Press 

Complications  in  the  construction  of  our 
High  Speed  Hydro-Pneumatic  Press  are 
so  few  that  its  operation  is  more  readily 
understood  than  that  of  a  more  intricate 
machine. 


Patmti 

Applied 

For 


J    ... 


Straightening 
Forcing,  Broaching 

Particularly  adapted  for  straightening 
cam,  crank  and  wheel  shafts,  front  axles 
and  bar  stock,  Broaches  connecting  rods, 
cylinder  block  tappet  holes  and  splining. 
We  manufacture  a  full  line  of  Hydraulic 
Fittings,  Check  valves,  Indicator  Post 
gates,  O.  S.  and  Y.  valves,  Dry  Pipe 
valves,  etc.,  with  a  wide  range  in  size 
and  pressure  capacity. 

Eastern  Production  Co. 

137  Leib  St.  Detroit,  Mich. 


EAST! 


COMBINATION  -  OPEN  BACK  •  INCLINABLE 

The  L-J  No.  5  Press 

Fast,  Safe  and  Convenient 


The  newest  of  a 
big  line  of  presses. 

A  favorite  with 
the  men,  because 
it's  fast,  safe  and 
convenient. 

A  few  of  its 
many  features 
are  massive 
frame,  excep- 
tionally large 
shaft  bearings, 
solid  web  fly- 
wheel with 
removable  bush- 
ings and  wick 
oil  bearing  caps. 


Loshbough-Jordan  Tool  &  Machine  Co. 


ELKHART 


INDIANA,  U.  S.  A. 


Stocker-Rumely-Wachs  Co.,  Chicago,  111.;  W.  J.  Baird  Machinery  Co., 
Detroit,  Mich.;  Herberts  Machinery  &  Supply  Co.,  Los  Angeles  and  San 
Francisco,  Cal. ;  J.  L.  Lucas  &  Son,  Inc.,  Bridgeport,  Conn. ;  Brown- 
McDonald  Machinery  Co.,  St.  Louis,  Mo.;  Northern  Machinery  Co., 
Minneapolis,  Minn.,  and  Duluth,  Minn.;  Clark  Machinery  Co.,  Cleveland, 
Ohio;  Patterson  Tool  &  Supply  Co.,  Dayton,  Ohio;  Dale-Brewster  Ma- 
chinery Co.,   New  York,   N.   Y.;  Swind  Mchy.   Co.,   Philadelphia,   Pa. 


UICKWOR 

Registered  U.  S.  Patent  Office 

Rotary  Shears 

MADE  IN  SIX  SIZES 

Out  all  gauges  of  sheet  and  plate  metal  up  to  1 
inch  thick  in  straight  or  irregular  shapes  and  open- 
ings without  cutting  in  from  side  of  sheet.  Leaves 
square  true  edge  that  requires  no  finishing.  Used 
in  building  ships,  boilers,  tanks,  cars  and  general 
plate  and  sheet  metal  work. 


Write  for  Catalogue 


Patented  June  3rd  1913 


SAVES    SO%    TO  90% 

Eliminates  Oxyacetylene  Cutting  and  Plate  Planing 

THE  QUICKWORK  CO. 

ST.  MARYS  OHIO,  U.  S.  A. 
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ORIGINALITY 

is  characteristic 
always  of 
METALWOOD 
designs  and 
developments 


-T~?ffi 


Our  records  show 
a  strikingly  large 
percentage  of  the 
sales  of  this 
''Metalwood"No.l91 
Crankshaft  Straight- 
ening Press  to  be  in 

the  Repeat  Order 

Classification. 

A  complete  de- 
scription is  given  in 
our  bulletin  "B-48". 


METALWOOD  MANUFACTURING  COMPANY 

HIGH  SPEED  HYDRAULIC  AND  HYDRO-PNEUMATIC  MACHINERY 

DETROIT,  MICH. 

Exclusive  Sales  Representatives 

R.   E.  Ellis  Engineering  Co..  621  Washington  Blvd..  Chicago;   Fairbanks-Morse   ft   Co      Inc.,  SO  Church  St..  N«wYort 
City;  Sherritt  ft  Stoer  Co..  Finance  Bldg..  Philadelphia;  Canadian    Fairbanks-Morse   Co.,    Ltd.,   Montreal  and    Toronto. 


L96 


MACHINERY 


August,  1919 


V&O 

PUNCH  PRESSES 


PATENTED 


The  Quickest  Route 
to  the  Best  Results 


No  one  who  is  familiar  with  punch  presses  can 
have  failed  to  observe  the  degree  of  sameness 
which  characterizes  most  of  them.  Made  in 
different  plants,  in  different  sections  of  the 
country,  they  might — with  the  exception  of  a 
very  few  minor  differences — have  been  turned 
out  of  the  same  mold. 

A  mere  glance  at  the  V  &  O  shows  that  no  ad- 
herence to  type  has  influenced  its  designers. 
Results — results  only — were  striven  for;  and 
the  production  figures  of  our  clients  show  that 
the  V  &  O  has  achieved  them. 

The  V  &  0  is  massive,  well  proportioned — will 
handle  a  vast  range  of  work. 

The  lost  motion  and  knock  which  most  presses 
develop  after  usage  never  occur  in  the  V  &  O. 
The  plunger  end  of  the  connecting  rod  is  a 
ball  working  in  a  spherical  chamber,  and  is 
readily  adjusted   for  wear.     Write  for  details. 

THE  V$0  PRESS  CO. 

100  Dry  Harbor  Rd.,  Glendale,  Brooklyn,  N.Y. 

PRESSES,  DIES,  SHEET  METAL  WORKING  MACHINERY 


SWAINE 


No.  4 
DOUBLE 
SEAMER 

is  a 

Profitable 

Machine 

It  accommodates  work 
up  to  28"  diameter 
and  —  1 "  iii  height  and 
may  be  equipped  with 
Duplex  Heads  to 
seam  both  ends  at 
once. 

Durable  construction, 
speed  and  operating 
convenience  make  this 
machine  profitable  for 
a  wide  range  of  work. 


Details  in 
catalog 


FRED  J.  SWAINE  MFG.  CO. 

7th  and  O'Fallon  Sts.  ST.  LOUIS,  MO. 

Largest  Press  Builders  in  the  West 


FERRACUTE 


HUNDREDS  OF  SIZES 

AND  STYLES 

FOR 


CUTTING, 
FORMING, 
DRAWING, 
PUNCHING, 
SHEARING, 
COINING  and 
EMBOSSING 

SHEET  METALS 

Photographs  and  full  information 
on  request 

Estimates  furnished  on  receipt  of 
samples  or  drawings 

Ferracute  Machine  Co. 
Bridgeton,  New  Jersey 
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TRIMMING 
PRESSES 

and    other 

f o  rge  shop 
machinery  as 
developed  in 
our  own  plant. 
Send  for  in- 
formation. 


— I  // 

J}.:,., 


The 


Billio 


THE  FIRST  COMMERCIAL 

DROP  FORGING  PLANT 

IN  AMERICA 


Spencer  Go 

/iK  Hartford 


l'.lS 
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THE  "TOLEDO" 

STRAIGHT  COLUMN  PRESSES 

Exceptionally  Btrong,  rigid  and  well  pro- 
portioned  and   of   unusual   energy   and 

power.      For  work  on   Pullman  cars  and 
passenger  coaches,  tire  cases,  sled  axle 
housings,   large  brake  drums,  cold 
forging,  etc.,  they   main- 
lain    the   greatest   accu- 
racy.      The     massive 
connections      are 
heavily      reinforced 
and  clamped  by  the 
most  effective  device 
in  use. 

Slides  are 
very  long 
and  move 
in  long  and 
heavy  gibs. 
Clutch  is 
powe  rf ul 
and    quick 

50  size*  weighing  from  3.000  to  300.000  lbs.       acting. 

Many  exclusive  features  add  to  the  general  superiority. 

The  Toledo  Machine  &  Tool  Co.,  Toledo,  Ohio 

over-scas  representative: 


^?Tm  flfol^>  ALLIED  MACHINERY  COMPANY  OF  AMERICA  <~ALMAC0A> 

vHLW>l»w^  51  CHAMBERS  ST   NEW  YORK. U  S. A.  *^  ^f^ 


PARIS 


TURIN 


ZURICH 


BARCELONA 


Turn 

Your 

Presses 

Into 

Automatic 

Machines 

Increase 

Production  over 
hand  feeding 
100%  to  300% 
on  each 
press. 

ACME  ROLL  FEEDS 

High-speed,  accurate,  noiseless.  Acme  Roll  Feeds  are 
mounted  on  their  own  Bolster  Plates  which  are  made  to 
fit  all  makes  and  sizes  of  presses.  When  Roll  Feeds  are 
fitted  with  Scrap  Cutters  they  enable  operator  to  run 
from  two  to  three  presses.  Roll  Feeds  eliminate  the  dan- 
ger of  accidents,  as  operator  is  not  near  the  dies. 

ACME  MACHINE  WORKS 

4125  Ravenswood  Ave.         CHICAGO,  ILL. 


No.  3  Double  Roll  Feed,  Scrap  Cutter 
and  Straightening  Attachment. 


T 


S 


Inclinable 

POWER  PRESS 


No.  20— A  new 

press  of  an  old 
line. 

No.  20  East, ac- 
curate* durable, 
economical. 

Throat  has  been 

reinforced 

heavily. 

Shafts  may  be 
turned  to  assist 
in  setting  dies 
while  machine 
is  in  motion. 

Press  can  not  be 
tripped  while 
slide  is  down. 

Send  for  all  details 


TAYLOR  -  SHANTZ 
COMPANY 

ROCHESTER    N.Y.,U.S.A. 


Precision  main- 
tained by  the 
Johansson 
Gauging  System 


Press  No.  570 


PRESSES 

LARGE  OR  SMALL 
REGULAR  OR  SPECIAL 

"AMS" 


Let  us  quote  you  on  your 
next  press 

THE  MAX  AMS 
MACHINE  CO. 

101  Park  Ave.     NEW  YORK 


Presses  and  Shears 

SHEET  METAL  WORKING 
MACHINERY 

THE  D.  H.  STOLL  COMPANY,  Inc. 

Military  Road  and  Grote  Street,      BUFFALO,  NEW  YORK 


PRESSES — Foot  and  power. 

WIRE    FORMING    MACHINES— Standard 

or  special. 

TUMBLERS— All  kinds. 

BALL  BURNISHING  EQUIPMENT. 

BAIRD  MACHINE  CO. 

BRIDGEPORT,  CONN. 
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BUSS 

PRESSES 


Important 
Links  in  Link 
Production 


THERE  are  35  Bliss  Presses  in  the  plant  of  the  Diamond  Chain  & 
Manufacturing  Company,  Indianapolis,  Ind.    Some  have  been  in 
service  more  than  18  years. 

The  two  photographs  herewith  show  the  manufacture  of  large  and 
small  links  for  Diamond  Chains.  Automatic  feed  is  used  to  secure 
maximum  production.  Reels  of  ribbon  stock  are  used  for  the  smaller 
sizes. 

Bliss  Presses  are  universally  chosen  because  of  their  adaptability.  Use 
of  simple  attachments  makes  their  range  almost  endless.  They  are 
extremely  rigid,  assuring  maximum  life  to  the  dies. 

Put  your  special  problems  up  to  Bliss  engineers. 


E.  W.  BLISS  COMPANY 

Main    Office   and    Works :    BROOKLYN,  N.  Y.,  U.  S.  A. 

CHICAGO  OFFICE  DETROIT  OFFICE  CLEVELAND  OFFICE 

Peoples'  Gas  Bldg.  Dime  Bank  Bldg.  Union  Bank  Bldg. 

LONDON, S.E..ENG..Pocock  St. .BlackfrairsRd.   PARIS, FRANCE.IOO  Blvd. Victor Hugo.St.Ouen 
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ELMES-CHICAGO 


More  than  Half  a  Century 
of    Successful  Hydraulics 

CHARLES  F.  ELMES  ENGINEERING  WORKS  ^ 

222  N.  MORGAN  STREET 
CHICAGO,  ILL.  U.  S.  A. 


For  Accurate,  Economical  Press  Work 

Niagara  Power  Presses 

are  designed  to  handle  all  classes  of  press 
work  from  simple  single  stampings  to 
heavy  work  requiring  several  dies. 

Equipped  with  pin  jaw  or  friction  clutch 
as  desired ;  with  stroke,  die  space,  etc., 
to  meet  requirements.  Weight  250  to 
100,000  lbs.  Sizes  up  to  10'  between 
housings.     Catalogue? 

NIAGARA  MACHINE  AND  TOOL  WORKS 


BUFFALO 


NEW  YORK,  U.  S.  A. 


Genuine 

Armstrong 

Stocks  and 

Dies 


Some  of  the  advantages  of  Genuine  ARMSTRONG  Stock*  and  Dies : 

Can  be  adjusted  to  the  variations  in  the  size  of  fittings. 
Results  are  accomplished  with  less  work  and  time. 
Can   be    sharpened   without    drawing   the   temper. 
The    dies   are    interchangeable    in    the    stocks. 

Have  you  a  Set  in   Your  Kit  ? 

Our    Catalog    tells    the    rest    of    this    interesting    story, 
send  for  it   today. 

THE  ARMSTRONG   MFG.  CO. 


297  Knowlton  Street 


Bridgeport,  Conn. 


Crescent  Wood  Working  Machinery 


is  always  sold  with  the  un- 
derstanding that  the  custom- 
er must  be  satisfied.  These 
are  the  machines  you  want  to 
know  about.  Ask  today  for 
our  free  catalog  of  band  saws, 
jointers,  saw  tables,  planers, 
planers  and  matchers,  disk 
grinders,  swing  saws,  post 
borers,  shapers,  variety  wood 
worker,  hollow  chisel  mortis- 
er,  universal  wood  workers, 
table  cut  off  saw. 

The  Crescent  Machine  Co. 

56  Main  St.       LEETONIA,  OHIO 


Hercules  Shears  and  Rod  Cutters 

In  Six  Sizes 

Are  cost  reducing  tools — for  instance,  the  heavy  expense  en- 
tailed by  the  present  abnormal  wage  demand  is  offset  by  the 
fact  that  these  tools  can  be  worked  with  unskilled  labor. 
Look  your  plant  over,  and  you  will  be  surprised  to  find  the 
many  departments  that  can  use  a  machine  of  this  kind  in 
the  Tool  and  Stock  Room,  Machine  and  Blacksmith  Shops, 
Cutting  Off  Job  and  Foundry  to  cut  core  rods. 


No.    0   cuts   1/16"   flats   and    under. 
Xo.    1    cuts    3/1G"    flats   and    under. 
No.   2  and  3  cuts  1/4"  flats  and  under. 
No.  4  and  5  cuts  5/16"  flats  and  under. 


No.  0  cuts  rods  1/8",  3  '16",  1/4"  and  under. 
No.  1  cuts  rods  1/4",  3/8",  1/2"  and  under. 
No.  2  cuts  rods  3/8",  1/2",  5/8"  and  under. 
No.  5  cuts  rods  1/2",  5/8",  3/4"  and  under. 


Send  for  Shear  Catalog 


Manufactured 

and  For  Sale   by 


W.  M.  &  C.  F.  TUCKER, 


HARTFORD. 

CONN.,  U.  S.  A. 
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Watson-Stillman 

HYDRAULIC  MACHINERY 

This   1000-Ton  Horizontal  Forcing  Press  was  Designed  to  Force  Journals 
into  Sugar  Rolls,  and  On  Account  Of  Its  Open  Construction  Is 
Adaptable  to  Other  Heavy  Forcing,  Assembling,  Etc. 


We  build  hydraulic  presses  for  every 
purpose  where  hydraulic  pressure  is  a 
possibility  for  briquetting,  baling,  die 
forming,  forcing,  extruding,  etc.  We  are 


prepared  to  furnish  complete  hydraulic 
plant  from  pipe  to  press,  including  ac- 
cumulators, pumps,  intensifiers,  air 
compressors,  valves,  fittings,  etc. 


Write  for  catalog 


THE 


WATSON-STILLMAN   CO.,    192    Fulton   St.,   New    York 

Chicago:  McCormick  Building 


!k^©  Burr  Portable  Shaft  Keyseater 


Send 
for  the 
tie  tails 


A  convenient  de- 
vice that  cuts  ac- 
curate key  ways  up 
to  5"  in  diameter 
and  12"  long  with- 
out resetting.  Use 
it  with  the  shaft- 
ing in  position — a 
single  breakdown 
need  not  tie  up 
the  works.  In- 
valuable in  emer- 
gencies —  useful 
always. 


JOHN T.  BURR  &  SON,  SoSatt 


venue 
N.Y. 


For  Well-finished  Work  and  a  Clean  Shop 

Use  Abbott  Burnishing  Barrels 

Convenient,  efficient, 
economical.  Let  us 
burnish  some  samples 
for  you.  All  sizes 
burnishing  balls  in 
stock  for  immediate 
shipment. 


THE  ABBOTT 
BALL  COMPANY 

Elmwood,  Hartford,  Conn. 


HYDRAULIC  S  MACHINERY 


aH-P-M  HYDRAULIC  PUMPS 

H'vHydraulie    pressure    trouble*    are    minimised    to    the    use    of    II  I'M 
'-.ih'uli   grade   Pumps,   Valres  and   Fittings.     World  «i>Ie  reputation  for 
1  "reUabflity.     Hydraulic    Equipment   for  every  high  pressure   p 

.THE    HYDRAULIC    PRESS    MFG.   CO. 

Engineer  -  Builders  of  Hydraulic  Machinery  exclusively 

MOUNT  GILEAD  onio.  I    >n.  v. 

#  \i:\\     YORK    CITY  3VFFERN,    \.    Y.  M   rROIT 

PI  PTSBURGH  B  \N    FRANCISCO 

Id 
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A  Complete  Line  of  Dependable  Presses 


No. 

84-D     Straight 

Side 

Double  Crank 

Micl 

ligan     Press. 

Built 

in    20    sizes, 

plain 

and  geared. 

MICHIGAN  PRESSES 


Michigan  Presses  are  sturdy,  durable  ma- 
chines, designed  and  built  to  obtain  maxi- 
mum production  on  the  respective  opera- 
tions for  which  the  various  types  are  in- 
tended. 

Every  facility  for  convenience  in  operation 
has  been  provided;  nothing  has  been  over- 
looked that  might  further  insure  the  safety 
of  operators. 

Let  us  know  your  requirements  and 
we'll   send   descriptive    literature. 


NATIONAL  FOUNDRY  & 
MACHINE  COMPANY,  Inc. 

YPSILANTI  MICHIGAN,  U.  S.  A. 


JJJWI.I  in   I    I  ■ 
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Monarch  Machine  Tool 


Company    Sidney.  Ohio. 


Things  to  Remember  About 

MONARCH  LATHES 


10. 


Accuracy  second  to  none. 
Workmanship,  of  course,  is  right. 
Design  in  accord  with  latest  practice. 
Materials  the  very  best  obtainable  on  ac- 
count quantity  buying. 
Annual  production  about  3000  lathes. 
Every   Monarch  lathe  backed  by  a  real 
guarantee  to  give  satisfaction  to  the  pur- 
chaser. 

Used  and  endorsed  by  the  most  exacting 
lathe  buyers  all  over  the  world. 
Sold  and  guaranteed  by  a  leading  machin- 
ery dealer  in  almost  all  industrial  centers. 
Built  by  lathe  specialists  who  do  nothing 
else. 
Prices  are  always  moderate. 


THE  PLANT  BEHIND  MONARCH  LATHES 


Send  for  Catalog  or  consult  the  Monarch  dealer  nearest  you 

THE  MONARCH  MACHINE  TOOL  CO. 

SIDNEY,  OHIO,  U.  S.  A. 


DEALERS:    Lynd-Farquhar    Co.,    Boston,    Mass,      Brownell    Machinery 
<',>.,   iv  1.     Purinton  &   Smith   Co.,   Hartford,  Conn 

Machinery    Co.    Baltimore,    Md.     Vandyck    Chun-lull    Co.,    New    Ycrk 
City,    N.    v      Morris    Mchy.   Co.,    Newark,    N.   J.     v  >ly  Co., 

Buffalo  and    Rochester,    N.    Y.     Simmons    \i 
X.    Y.     Monarch    Machinery    Co.,    Philadelphia,    Pa.     J.    S     Miller    Ma- 
chinery Co.,  Pittsburgh,  Pa.    W.   M    Pattison  Supp 
Coughlin  Machinery    4    Supplj   Co..   Toledo,   0.     Patterson  Tool  &  sup- 
ply Co.,   Dayton,  O.     Osborne   &   Sexton   Machinery  Co.,   Columbus,   O. 
Vonnegut    Machinery    Co.,    Indianapolis,    Intl.     Qreeasboro    Sup] 
Qreensh  P    Dtle  Mchy.  Oo.,  NaahTille,    OUver  H    Van 

Horn  Co.,   New  Orleans,  La.    Charles  A.  Strelinger  Co.,  Detroit.   Mich. 


McMulli 

M 

• ' :  r  1 1 ;  N 
Churchill    C 
Belffiun        Mi  Mexii  \V. 

I     Representative,     Italy    and    Switzerland. 


aimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiimiiiNiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii|iiiiiiiiiiiiiiiiiiiiiii ifilli ii imiiiiiiiniimiiiiimiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii iiiiiiimiimmimiiiiiiiiiin/f- 
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MulLINER 

Ijhe  Common   Sense     La.the 


"Unretouched" 
Letters  from 
our  Customers 

No.  5 


" Users  Attest  that 
the  Mulliner's  Best" 


The  Cleveland  Hit  ass  Mfg.  Co. 
High  Grade  Brass  Goods 

Cleveland,  O.,   Nov.  24.  1917. 

MULLINER-ENLUND  TOOL  CO., 
Syracuse,  N.  Y. 

Gentlemen:  — 

We  recently  purchased  a  14"  6'  compound  rest  taper  attach- 
ment, quick  change  gear,  your  make,  Mulliner  engine  lathe  for 
our  tool  room. 

We  can  truthfully  say  of  this  lathe  that  it  has  given  us 
entire  satisfaction.  The  foreman  of  our  tool  room  reports  that 
he  can  do  very  accurate  work  on  this  lathe.  In  fact,  he  is 
better  pleased  with  it  than  he  has  been  with  the  well-known 
make  of  lathe  that  we  have  been  using  for  some  years. 

When  we  are  in  the  market  for  any  engine  lathes  of  this 
type,  we  shall  certainly  give  you  an  opportunity  to  figure  on 
our  requirements.     We  are 

Yours  very  truly, 
THE  CLEVELAND  BRASS  MFG.  CO. 
W.   H.   SMITH, 
WHS: RED  Secy.   &   Treas. 


THE  PORTER -CABLE 
MACHINE  COMPANY 

SYRACUSE  NEW  YORK 

SUCCESSORS  TO 

MULLINER-ENLUND 
TOOL     COMPANY 
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STILL  GOING  STRONG 

WITH  THE  DEMAND  100%  PLUS 


Write  us  today  for  the  facts 


Which  certainly  proves  that 
"LEHMANNLATHES"have 
made  good,  and  that  the  world 
knows  it.  Consequently  we 
are  still  speeding  up  our  out- 
put to  meet  the  constantly  in- 
creasing demand,  which  their 
good  work  has  created. 

The  specifications  of  this 
superior  lathe  will  interest 
you.  The  design  includes  all 
the  latest  ideas  in  lathe  con- 
struction, along  with  features 
of  our  own,  which  are  real 
improvements. 


LEHMANN  MACHINE  COMPANY,  sm  s.  Broadway,  St.  Louis,  Mo.,  U.S.A. 


30-Inch  Instantaneous  Change  Gear  Engine  Lathe 


DOUBLE  BACK  GEARED 


DOUBLE  PLATE  APRON 


THE  BOYE  &  EMMES  MACHINE  TOOL  CO. 

ENGINE    LATHES 

2245-2251  Spring  Grove  Avenue  CINCINNATI,  OHIO,  U.  S.  A. 
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Standard    Model,   "B-4"   bench   type,   with   taper   attachment 


THE 'DALTON  SIX 

The  cuts  show  three  of  the  forms  in  which  the  "Dalton  Six"  is 
offered. 

Precision  machines,  made  to  do  the  finest  work  that  can  be  de- 
manded of  an  engine  lathe,  equipped  with  a  large  variety  of 
special  attachments,  with  an  actual  swing  of  ll/±"  and  other 
dimensions  proportionally  generous.  These  Dalton  six-inch  lathes 
have  range,  power  and  convenience  that  make  them  unusually 
valuable  for  light  manufacturing  or  in  the  tool  room. 

Drawn-in    Attachment,    Taper   Attachment,  Turret    Attachment,     Internal     and 
External  Grinding  Attachments,  Foot  Power  Belt  and  Motor  Drive. 

Send  for  the  Circular 


DALTON  MFG.  CORPORATION 


1915  PARK  AVENUE 


NEW  YORK  CITY 
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THE  WORCESTER 

12"  TOOL  ROOM  LATHE 


This  machine  can  be  furnished  with  Cone  Head — as 
shown — or  with  Geared  Head  for  motor  drive  or  single 
pulley  drive.  The  special  equipment  for  this  machine 
includes  taper  attachment  graduated  in  degrees,  draw- 
in  chucks  and  collet  and  a  pressed  steel  oil  pan. 
Send  for  the  circular  and  full  description. 

WORCESTER  LATHE  COMPANY 

68  PRESCOTT  ST.       WORCESTER,  MASS. 


SOUTH  BEND  LATHE 


South  Bend  Lathes  Have  Been  on  the  Market  Thirteen  Years 

OVER  20000  IN  USE 

Made  in  six  sizes— 13",  15",  16",  18", 
21",  and  24"  swing  with  beds  from  4'  to 
16'  in  length.  Made  with  straight  or  gap 
bed.  Equipment  shown  in  illustration 
included. 

REASONABLE  IN  PRICE 

Dealers  in  every  large  city.     Send  for  Jree  Catalog  illustrating  and 
describing  entire  line. 

South   Bend   Lathe   Works 

420  E.  Madison  St.     Established  1906     South  Bend,  Ind. 


f]  <HE    -Tl  LTTJEI-G)    <Um*>  \      1 


aim  an  r  i'  \<  i;  run  inn    mtock 


ACCURATE  and 
PRODUCTIVE 

TURRET  LATHES  and 
SCREW  MACHINES 

Fifteen  years  of  thoroughly 
tested  service 

Ask  the  User 

Send  for  a  Catalog 


WOOD      TURRET      MACHINE    C 


BRAZIU  JNDIANA-  USA. 


A  N  accurate 
machine, 
made  for  effi- 
cient economi- 
cal production. 
The  Summit 
10"  Screw  Cut- 
ting Engine 
Lathe  cuts 
threads  from  5 
to  40  per  inch 
up  to  ll1/^. 

Send  for  circular 
of  specifications 


SUMMIT  MACHINE  WORKS,  &SS£5E 


Elgin  Precision  Bench  Lathes 

WE'RE  PROUD  OF  THEM 

We're  proud  of  Elgin  Lathes.     We  know  they'll  please  you  because 

they  have  "made  good"  everywhere.     They  are  accurate  lalhes,  have 

every  convenience,  are  rugged.  We'd  like  to  send  additional  information. 

Write  for  Catalog  S-M. 


ELGIN  TOOL  WORKS,  Elgin,  111.  U.S.A. 
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Read    Our   Specifications 

Before  going  ahead  get  a  copy  of  our  specifications  of 
this  14"  engine  lathe.     It's  a 

CARROLL-JAMIESON 
Screw    Cutting    Lathe 

It  has  double  back  gears,  quick-change  gears  giving  thirty-two 
changes  of  feed  without  removing  a  gear,  nine  spindle  speeds, 
2Y2"  belt  drive  from  three-step  cone. 

Drop  a  line  now  for  a  set  of  specification!. 


THE  CARROLL-JAMIESON  MACHINE  TOOL  CO.,  257  Davis  St.,  Batavia,  Ohio 

George  H.  Alexander,  Coleshill  Street,  Birmingham,  England,  Selling  Agents  in  the  British  Ules. 


10-13-15-inch  Swing 

There  are  many  worth-while  features  about 
Sebastian  Lathes,  besides  the  fact  that  they 
are  reasonably  priced.  You  should  know 
about  them.  Send  for  our  catalog  and  tell 
us  for  what  work  you  require  a  lathe. 

The  Sebastian  Lathe  Co. 

154  Culvert  Street,  Cincinnati,  Ohio,  U.  S.  A. 


Rockf ord   "  Economy " 

Cut  steel  gears  and  other  high  quality 
features  give  this  small,  heavy  duty  lathe 
ample  power  for  economical  production 
to  i  modern  manufacturing  standards. 
Distinctive  thread  chasing  device,  in- 
cluding chasing  dial,  and  an  unusual 
range  of  threads  adapt  it  to  a  wide  va- 
riety of  close  limit  work. 

Several  sizes     Details  on  request 


RocKford  Lathe  $  Drill  Co. 


ROCKFORD 


ILLINOIS 


The  Houston, 

Stanwood 
&  Gamble  Co. 

CINCINNATI,  U.  S.  A. 


Built  in  36"  to  72"  Swing 


LARGE  LATHES 
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Steptoe  Shapers  and  Milling  Machines 


Represent   seventy-four   years  of  experience 
in  the  manufacture  of  high-grade  machine 

tools  and  thousands  of  our  machines  are  in  -"£t? 

shops  giving  daily  satisfaction.  r '"^nt 

I.  he  John  Steptoe   Company  tf-r 

BRIGHTON                             CINCINNATI,  OHIO  ^     ^^ 


WE  CONFINE  OURSELVES  TO  BUILDING 

Shapers  Exclusively 


Crank  Sizes:   12,   14,   16,  20,  25,  28,  and  32  inch 
Either  Cone  Driven  or  through  Speed  Box 

Smith  8C  Mills  Company 

CINCINNATI  OHIO,  U.  S.  A. 


ELIMINATE  THE 
NON-ESSENTIALS 

Davis  Lathes 

are  accurate,  speedy, 
convenient  — extremely 
simple  in  construction 
and  operation  and  espe- 
cially valuable  for  tool 
and  experimental  shops. 

Send  for 
the    specifications 


C.   F.   DAVIS  MACHINE  CO.,  Inc. 


133  ANDREWS  ST.  ROCHESTER,  N.  Y. 

Also  Manufacturers  of   Davis    Keyseat  Cutters 


Ball  Bearings  are 
Used  throughout  the 

Mason  High  Speed 
Bench  Drill 

This  machine  is  designed 
for  the  rapid  production 
of  duplicate  precision 
parts  and  is  built  on  the 
unit  system  with  all 
parts  readily  accessible, 
but  fully  protected. 


Four  Spindle  Speed 
Maximum  Feed6K" 
Capacity  up  to  H' 
Drills.  Full  Descrip 
tion     on     Request. 


This  machine  is  well  designed  and  finely  fin- 
ished  in   every  detail. 

Changes  of  speed  are  made  without  stopping  the 
machine,  back  lash  is  eliminated  and  a  positive 
depth  gage  insures  accuracy  in  drilling  to  a 
given  point. 


Arthur  C.  Mason,  Incorporated 


Second  St.  and  Susquehanna  R.  R. 


HAWTHORNE 


NEW  JERSEY 


Kelly  Crank  Shapers  Cover  the  Field 

The  smallest,  our  little  15"  Single  Geared  Ma- 
chine, has  18"  cross  traverse  of  table,  14"  verti- 
cal and  is  16"  from  ram  to  top  of  table.  Tool 
head  feeds  6%"  and  ram  stroke  is  10  to  50  per 
minute.  Our  big  24"  Back  Geared  Shaper  weighs 
4800  pounds  and  it  takes  cuts  as  heavy  as  many 
planers.  Kelly  Shapers  are  made  15",  18"  and 
20"  single  geared  and  16",  20",  24"  back  geared— 
all  may  be  equipped  for  motor  drive  if  desired. 

Details  in  Catalog. 

R.  A.  KELLY  COMPANY,  XENIA,  OHIO 

BUILDERS  OF  CRANK  SHAPERS  EXCLUSIVELY 
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THE  DAVIS 

SHAPER 

Where  Accuracy  is  Most  Important 

The    Frank    H.    Lee    Co.,    Danbury, 
Conn.,    builds    high    class    toolroom 
planers  and  has  a  well  merited  repu- 
tation for  fine  contract  work  besides. 

This   class   of   products   necessitates 
the  best  equipment — and  every  ma- 
chine in  the  shop  is  a  leader  in  its 
line,     including    the     Davis     Shaper 
which  is  used  for  every  operation  to 
which  it  can  possibly  be  applied. 

IK 

\^0                              lr^^WSk 

Significant? 

Xt^^^"^   PEH           ^^to^akd^sfl^F   1  £k?^ 

Well   rather!   but  not  surprising  to 
anyone  familiar  with  the  distinctive 
features  of  this  accurate  and  service- 
able machine. 

\ 

Hfi^ 

DAVIS  MACHINE 

TOOL    CO.,    Inc. 

^^^Sfi        5^ 

ROCHESTER            N.  Y.,  U.  S.  A. 

^^^ti^^S^r           ^e*  us  ser,d  you 

^^^T                        '^e  details 

THE  WHITON 

Revolving  Centering  Machine 


For  Accurately   Centering 
Finished  Shafts 

The  cut  shows  new  Revolving 
Centering  Machine— a  large  size 
of  the  well-known  machine  of 
this  type.  It  is  heavier  through- 
out and  has  capacity  to  center 
shafts  up  to  5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the 
special  features. 

Circulars  and  prices  sent  upon 
application. 


The  D.  E. WHITON  MACHINE  CO. 

NEW  LONDON,  CONNECTICUT,  U.  S.  A. 
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Superior  Slot  Milling  Machine 


Ask  for 

Jurlhcr 

particulars 


Slots  up  to  21/4"  Long 
Up  to   %"   Wide 

Chips  do  not  bother  in  mill- 
ing slots  by  our  method  as 
they  do  not  clog  the  mill. 

The  mill  swings  in  an  arc  ot 
a  circle  as  it  revolves.  See 
sketch  "A".  See  diagram  "  B" 
showing  slots  and  time  re- 
quired to  mill  them. 


5"       .u'[ 


m  o 


MATERIAL-CHROME  NICKEL  STEEL 
TIME-1*i>   MINUTES 


t±n 


MATERIAL— MACHINE  STEEL 
TIME-3   MINUTES 


K*H=)    VTP) 


Superior  Machine  &  Engineering  Co. 

51-53  East  Fort  St.,  Detroit,  Mich. 

R.  T.  WINGO  C.  E.  SWEET 


RcMfcottom£Cams 


Increasing  numbers  ol  new 
machines  depend  on  accurate 
cams  for  satisfactory  service. 


Rowbottom   Cam 
Milling  Machines 

Cut  Cams  Economically 

The  cutter  head  bears  directly  on  the 
roller  following  the  pattern.  Accuracy  is 
assured  at  a  production  speed  impossible 
to  achieve  by  any  other  method. 

Have  you  many  cams  to  cut?  A  "Row- 
bottom"  will  be  a  good  investment.  Have 
you  few?  Let  us  cut  them  for  you  in  our 
Contract  Department — using  the  same 
machine. 

Write   Us  for  Details 

THE  ROWBOTTOM  MACHINE  CO. 

Factory :     Waterville,  Conn. 

WATERBURY  CONN.,  U.  S.  A. 
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EDLUND  SENSITIVE 
DRILLING  MACHINE 

Many  Good  Features 

one  piece  frame  above  base. 
Very   large  cone  pulleys. 
Ball   bearlnga  throughout. 
Long      bearing      for      quill 
bracket    -9". 

Very    long    bearing   of   knee 
on  column. 

Exceptionally  deep  oil   gut- 
ters. 

Table  well  ribbed. 
A  1     workmanship    through- 
out. 

Good    deliveries. 
Made   in   styles  with  from  1 
to  6  spindles. 

Let  us  send  complete 
details 


EDLUND 
MACHINERY 
COMPANY,  Inc. 

CORTLAND,  N.  Y. 

Box  4  5 


THE  LINDGREN 

20-INCH  HIGH  SPEED  ALL  GEARED  DRILL 

A  powerful  machine,  5  speeds 
without  back  gear.  Bearing  in 
speed  box  fitted  with  ring  oilers ; 
Four  change  positive  gear  feed ; 
can  be  changed  while  machine 
is    in    operation.      Star    handle. 


New  lubrication  features. 
No  leakage  of  oil. 

F.W.  LINDGREN  CO. 

ROCKFORD      ILLINOIS,  U.  S.  A. 


INCREASE    THE    SPEED    OF 
YOUR  DRILLING  OPERATIONS 

A  drill  of  remarkable  efficiency;  sensitive, 
easily  operated  and  durable.  Of  great 
value  in  production  manufacturing,  and  for 
many  tool  room  jobs. 

WINTERHOFF 
10%"  Bench  Drill 

has  ball  thrust  bearings  adjusted  for  wear  and 
end  play.    Motor  or  belt  drive.    0n 
to  '  •_>"  capacity.    Prompt  deliveries. 

WINTERHOFF  TOOL 
®  MACHINE  CO. 

ELKHART  INDIANA 


CARLTON  RADIAL  DRILLS 

Speedy     Sensitive     Powerful 


Belt  driven,  i 
fully  aligned,  with 
pulling  ]>  0  w  o  r 
that  enables  them 
to  drive  High 
S  j)  c  e  d  T  wist 
Drills  54"  to  1"  to 
capacity. 

Carlton  Radials 
are  convenient  and 
thoroughly  practi- 
cal machines,  and 
economical  pro- 
ducers. 


Details  ? 


2V,  3',  or  4'  Arm 

THE  CARLTON  MACHINE  TOOL  CO. 

2994  SPRING  GROVE  AVENUE 
CINCINNATI  OHIO,  U.  S.  A. 


Increase  Production  of  Small  Parts 

TUTTLE  TAPPERS 

The  Bench  Type  No    2,  for  foot   lever  operation,  make- 
output    simply    a    matter    of    operating    skill.      Tuttle 
Tappers   tap  holes   up   to    'i    ;    have   an   automatic  stop 
that  can  be  set  to  tap  any  depth  desired. 
Send  for  the  circular. 

PARAGON  GEAR  WORKS 

TAUNTON       (Ev»n»  Stamping  »nH  PUtingCo.l  MASS. 
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FOSDICK 1%.  Heavy  Duty  Radials 


1"  Drill  THROUGH 
Cast  Iron  2"  Thick 
in  7  4  5  Seconds. 

OTHER  RECORDS 
equally  as  remarkable 

in  iron  and  stool  with 
high  speed  drills  up  to 
2 1  -  inches 


Send  for 

drilling 

and 

tapping 

test 

sheet 


The  INTERCHANGEABLE  DRIVE 
The  EXTRAORDINARY  POWER 
The  LUBRICATING  SYSTEM 
,  The  HARDENED  BEVEL  GEARING 
The  BRONZE  BUSHINGS 

and  many  other  valuable  fea- 
tures will  be  found  in  these 
machines. 


THE  FOSDICK  MACHINE 
TOOL  COMPANY 


CINCINNATI 


OHIO,  U.  S.  A. 


AGENTS:  Biggs-Watterson  Co.,  Cleveland,  Ohio.  Colcord -Wright  Mchy.  &  Supply  Co.,  St.  Louis,  Mo.  Eocles  &  Smith  Co.,  San  Francisco,  Cal.,  Los 
Angeles,  Cal.,  Portland,  Oregon,  Fairbanks  Co..  New  York  City,  N.  Y.,  Hartford  Conn  .  Albany,  N.  Y.  E.  A.  Kinsey  Co.,  Cincinnati,  Ohio,  Indianapolis, 
ted.  Homer  Strong.  Rochester  and  Buffalo.  Peninsular  Mchy.  Co.,  Detroit,  Mich.  H.  A.  Smith  Mchy.  Co.,  Syracuse,  N.  Y.  Swind  Mchy.  Co.,  Phila- 
delphia, Pa.  Somers,  Fitler  &  Todd  Co.,  Pittsburgh,  Pa.  Stocker-Rumely-Wachs  Co.,  Chicago,  111.,  Milwaukee,  Wis.  Taylor  Mchy.  Co.,  Boston,  Mass. 
A.  R.  Williams  Machinery  Co..  Ltd.,  Toronto,  Ont.,  Canada.  Burton,  Griffiths  &  Co.,  Ltd..  London,  England.  Fenwick  I'reres  &  Co.,  Pans,  France. 
\\  vnmalen  &  Ilansmann,  Rotterdam,  Holland.  Rvlander  &  Asplund,  Stockholm,  Sweden.  Willi.  Bonesson  &  Co.,  Malmo,  Sweden,  Copenhagen,  Denmark. 
Roku-Roku  Shoten,   Tokyo,  Japan.     R.  L.  Scratton  &  Co.,  Sydney,  Australia. 


The  Foreman  Says: 

"They're  Peaches" 

This  is  one  of  a  battery  of  three  "Hammonds"  which  worked 
on  Rolls-Royce  airplane  engines.  The  foreman  says :  "They're 
peaches,  and  I  think  a  lot  of  them.  They're  certainly  some 
machine." 

And  he  knew,  for  they  worked  day  after  day  on  this  particu- 
lar work  where  one  spoiled  hole  would  scrap  a  $500  job.  You 
would  be  equally  enthusiastic  if  you  owned  one. 


1**7    -1% 
IRADIAL  DRILL 

In  many  plants  Hammonds  have  reduced 
the  cost  of  light  drilling  and  tapping 
nearly  50  per  cent.  They  are  built  in  wall 
type  or  with  column  and  base,  either  belt 
or  motor  driven. 

Write  for  bulletin. 

The  Hammond  Mfg.  Co. 

Cleveland,  Ohio,  U.  S.  A. 
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THE  SHORTEST  ROUTE  TO  THE  BEST  RESULTS 

THE  HOLE  HOG 


jj 


Keen  competition  and  high  priced  labor  are 
steadily  reducing  the  difference  between  fac- 
tory cost  and  the  price  paid  by  the  consumer. 

That  this  is  well  realized  by  many  of  the 
leading  manufacturers  is  evidenced  by  the 
close  study  they  are  giving  to  labor  saving 
tools  and  devices. 

Drilling  and  boring  holes  one  at  a  time,  for 
instance,  is  as  expensive  as  it  is  unneces- 
sary. The  "Hole  Hog"  drills  or  bores  many 
holes  simultaneously.  Investigate  the  "Hole 
Hog"  as  applied  to  you?"  work — it  will  well 
repay  you. 


MOLINE  TOOL  COMPANY,  Moline,  Illinois 


The  Morris  Radial 

The  Choice  for  Efficiency 

One  of  the  best  methods  of  judging  a  ma- 
chine tool  without  seeing  it  is  to  know  where 
it  is  installed.  We  are  quite  content  to  have 
the  Morris  Radial  judged  this  way.  In 
plants  where  a  wide  range  of  drilling,  tap- 
ping, facing  and  counterboring  operations 
are  performed,  whose  executives  pay  more 
than  ordinary  attention  to  the  choice  of 
equipment;  there  you  are  likely  to  find  the 
Morris  Radial. 

Even  if  the  full  range  of  this 
drill  is  never  used,  it  is  still  a 
paying  proposition — and  it 
has  power  in  reserve.  Have 
you  the  facts  on  the  Morris 
Radial? 


Morris  Radial*  are  made  in 
sizes  2\i,  3  and  3'?  foot  with 
12  spindle  speeds  and  4  and  4 ' . 
foot  with  18  spindle  speeds. 


THE  MORRIS  MACHINE  TOOL  COMPANY,  Cincinnati,  Ohio 

REPRESENTATIVES:    Nfles-Bement-Pond    Company,    in    Broadway,    New    Tort    City,    V    V.    Bo 

dolphin,    Pa.,    Pittsburgh.    Pa.,    Plalnfleld,    N.    J..    St.    Louis,    Mo.     Nile-*   Tool    Wi  lereland,    <>. 

16   Fremont    st..    Ban    Francisco,    Cal.,    Birmingham,    Ala..    Cincinnati,    <>      The   John    Bertram    .v    Sons  Co..    1002  C.    P 

Montreal,    Quebec,    Dundas,    Ontario,    Winnipeg,    Manitoba       The    Belaon    E  Co.,    Ltd.,    1   ■ 

&  Perreaud,  Pnris,   France.    The  Taisho  Trading  Co.,   Ltd.,   Tokyo,  Japan.     Bemi    I  ela,   l'.eltfium. 
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MINSTER  HI-DUTY  DRILLS 

combine  accuracy  and  speed  to 
produce  satisfaction.  Exceed- 
ingly delicate  adjustments,  easi- 
ly made,  and  a  wide  range  of 
speeds  and  feeds  mean  accurate, 
work — be  it  fine  drilling  or  heavy 
boring.  Operating  conveniences, 
unusual  in  machines  of  this  size, 
make  quick  action  possible  and 
help  insure  rapid  production. 

Minster  Hi-Duty  Drills  are  wide 
range  machines  with  heavy  pull- 
ing power  and  are  made  in  3 
sizes,  capacity  2",  2y2",  and  3y±" 
drills. 

Circular? 

THE  MINSTER  MACHINE  CO.,  Minster,  Ohio 

\i;kvix-  Manhiim  Tool  Fne-inppHnir  Co  149  Broadway,  New  York;  Monarch  Mchy.  Co.,  Philadelphia,  Pa.:  Syracuse  Supply  Co.,  Syracuse,  N.  Y., 
B§h3El«.  T~ B&SSSt.  TlTsM  Mch^^'Pittabmjlh.'Pa^  B.  A  Kinsey  Co.  Indianapolis,  Ind.  Cincinnati,  O.,  Cleveland  Tool  & 
Siniiilv  Co  Cleveland  O  ■  W  J  B-iird  Mchy  Co  Detroit,  Mich.;  McMullen  Mchy.  Co.,  Grand  Rapids,  Mich.;  Federal  Machinery  Sales  Co., 
i  hicago.  111..  Milwaukee,  fris.';  Colcord-Wright' Mchy.  &  Supply  C°-A,St-,  Lo"is'  Mo\,?[e,d  HQarv,d  \  S?.n'  Sacn  Francisco,  Cal;  Herberts  Machinery 
&  Supply  Co.,  Los  Angeles,  Cal. ;  Zimmerman-Wells-Brown  Co.,  Portland  Oregon  ■  Wilcken-Scbenck  Co.,  Seattle  Wash.;.  Manufacturers  Selling 
Agendy,  Birmingham,  Ala.;  Williams  &  Wilson,  Ltd.,  Montreal,  Quebec.,  Can. ;  Pedro  Merline,  Buenos  Aires,  Argentine;  Quinones  Hardware  Corp.. 
Havana,   Cuba;   Coats   Machine   Tool   Co.,    Ltd.,    London,    England;   Henri    Benedictus,    Brussels.    Belgium. 


SIPP  DRILLING 
MACHINE 

A    Toolroom   Favorite 

The  Sipp  quick  change  belt  feature  is 
best  appreciated  in  the  toolroom.  It  is 
less  work  to  change  speed  on  the  Sipp 
than  it  is  to  change  tools.  The  handle 
above  the  workman's  head  is  simply 
turned  until  the  belt  jumps  to  the  cor- 
rect step. 

The  Specialty  Products  Co.,  Newark; 
N.  J.,  in  whose  plant  this  photograph 
was  taken,  is  mighty  well  pleased  with 
the  service  the  Sipp  has  given  during 
the  past  three  and  a  half  years.  All 
kinds  of  die  and  tool  work  have  been 
performed  on  this  busy  machine. 


THE  SIPP  PRINCIPLE 


Let  us  tell  you 
about  the  many 
advantages  of 
the  Sipp  Drilling 
Machine. 


THE  SIPP  MACHINE  CO. 


PATERSON 


NEW  JERSEY 
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A  Quartet  of 

MUELLER  RA 


nf£ 


One  machine  in  service  for  more 
than  three  years  may  mean  any- 
thing short  of  inefficiency;  but 
when  a  second,  third  and  fourth 
of  the  same  type  are  added, 
there  is  but  one  interpretation — 
i.e.,  that  their  owner  has  found 
no  better  value  in  their  class. 
Therefore,  this  picture  is  more 
convincing  than  a  volume  of  de- 
scription. It  shows  one  Mueller 
Radial  drilling  a  surface  grind- 
er frame,  another  performing  a 
spot  facing  operation,  with  two 
more  in  the  background — and 
the  performances  of  each  one 
sold  the  next  in  line. 

Details  ? 


The  Mueller  Machine  Tool  Co. 

RADIAL  DRILLS  AND  LATHES 
CINCINNATI        EMtabihhed  1902       OHIO,  U.S.  A. 


Here 
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SELF-OILING  DRILLS 
ARK  TIME  CUTTERS 

They  hold  the  Becrel  of  cheap  pro- 
duction costs. 

Our     SELF-OILING     ALL 

GEARED  line  offers  you  un- 
paralleled   efficiency,    which 
includes   maximum   output. 
All  gears  fully  enclosed; 
all    bearings    are    con- 
tinuously   oiled    auto- 
matically. 

Eight  changes 
each    of    geared 
speeds      and 
geared  feeds.  No 
cone  belts. 
The    24"    Self-Oiler    here 
shown  is  equally  efficient 
in   tool  room   and  manu- 
facturing      departments. 
Accurate,       exceptionally 
strong,  rigid  and  power- 
ful.    Handles   high-speed 
twist   drills   from    y2"   to 
1%"    at    suitable    speeds 
and  feeds. 

Catalog  "M"  gives  full  details.       Write  for  copy. 

BARNES  DRILL  COMPANY 

814  Chestnut  St.  (Incorporated  1907)  ROCKFORD,  ILL. 

Agents  for  Great  Britain:  Burton,  Griffiths  &  Co.,  Ltd.,  London,  E.  C. 
France:  R.  9.  Stokvia  &  Flls,  Paris.  Japan:  Roku-Roku  Shoten,  Tokio. 
Italy:  Alt  ri-.l  Herbert,  Ltd.,  Milan.  Spain:  American  Machinery  Syndi- 
cate Hudson  Terminal  nidg.,  New  York,  Barcelona,  Madrid,  Seville, 
Bilbao,  Santander.  New  South  Wales:  R.  L.  Scrutton  &  Co.,  Sydney. 
Belgium:   G.   &  l'\  Limbourg  Freres,   Brussels. 


SILVER 


20-  and  25-Inch  Drills 

Are  simple  to  operate  —  substantially  built,  designed   for 
accuracy  as  well  as   speed — very   reasonably   priced 
can  be  depended  on  to  finish  the  job.  They   will 

solve  your  drilling  problems. 


The  Silver  Mfg.  Co. 

385  Broadway,    Salem,  Ohio 


PROMPT 
DELIVERIES 


DROP  A  CARD 
FOR  CATALOG 


SIBLEY 

Drilling  Machines 

20"  SWING 

SPECIFICATIONS 
Height  72". 

Maximum  distance  spin- 
dle to  base  401/2". 
Maximum  distance  spin- 
dle to  table  24". 
Feed   of  spindle   8". 
Ratio  of  bevel  gears  1 :2. 
Ratio  of  back  gears  1:4. 
Size     of     drive      pulley 
9%"  x  3". 

Eight      spindle      speeds 
18  to  276  R.  P.  M. 
Weight,  net,  690  lbs. 
Weight,   boxed,  900   lbs. 
Code   word — CHILD. 

We   Make 
Drills  Only 

A  complete  line  of 
stationary,  sliding 
and  traveling  head;  sensitive  and  Hi-Speed 
from  16"  to  30"  swing,  inclusive.  Write  for 
Catalogue. 

SIBLEY  MACHINE  COMPANY 

8  Tutt  St.       South  Bend,  Ind.,  U.  S.  A. 


Drilling 
Machines 

Henry  &  Wright 
Drilling  Machines 

are  doing 


More  Drilling 
Than  All 
the  Armies  in 
the  World 


Drilling  millions  of  holes  %"  and  under  in 
every  conceivable  kind  of  war  munitions. 
They  are  preferred  because  of  their  many 
advantages. 

THE  HENRY&  WRIGHT  MFG.  CO. 

HARTFORD,  CONN. 

__  OVERSEAS  REPRESENTATIVE 


<5lm«0A> ALI-IED  MACHINERY COMPANY0F  AMERICA <TaEmacm> 

^V^  ^>>^  51  CHAMBERSST   NEW  YORK.U.S.A. ^l^mMMW^ 

PARIS  TURIN  ZURICH  BARCELONA 
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THE  CANEDY-OTTO  WALL  TYPE  RADIAL 
A  MACHINE  EVERYONE  CAN  AFFORD 


No.  51 


Made  with 

2^or   3}/2 
Foot    Arm 


Details  and  Prices  on  Request 


No  shop  is  completely  equipped  without  a 
radial  drill ;  but  a  big,  floor  type  machine 
sometimes  takes  too  long  to  pay  for  itself, 
so  some  owners  hesitate  over  making  the 
investment.  While  they  are  making  up 
their  minds,  others  install 

The  Canedy-Otto  Wall  Type  Radial 

which  pays  its  way  almost  from  the  start 
and  is  so  handy  that  they  soon  wonder 
how  they  ever  did  without  it. 

Garages,  bridge,  boiler,  machine  and  black- 
smith shops  find  this  machine  particularly 
convenient.  Quick  return  lever,  automatic 
cut-off,  self-feed  and  other  features  adapt 
it  to  a  wide  range  of  work. 

Carried  in  Stock  by  Leading  Jobbers 
and  Machinery  Dealers  Everywhere. 


CANEDY-OTTO  MFG.  CO.,  Chicago  Heights,  111. 


Automatic 
Drilling 

Do  you  drill  duplicate  pieces 
in  large  quantities? 

If  so,  use  the 

Automatic 

The  down  feed  and  return 
are  full  automatic. 
Stop  collars  and  trip  fingers 
regulate  length  of  stroke. 
No  idle  movement  necessary. 
Set-up  adjustments  simple 
and  easy. 

ALL  THE  OPERATOR  DOES  IS  UNLOAD  AND  LOAD  THE  JIGS 

The   drill  withdraws   sufficiently   to   clear   the  work  and   allow  time  to   reload.     The 
depth  and  size  of  hole  being  drilled  govern  number  of  spindles  operator  can  handle. 

THE  CINCINNATI  PULLEY  MACHINERY  CO.,  CINCINNATI,  OHIO 
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Part  of  a  line  of  nineteen  Baker  Drills 

This  customer,  The  Willys-Overland  Co.,  has  line  after  line  of  them.  Can  you  afford 
to  overlook  them  on  your  work?  Drilling,  boring,  tapping,  facing,  turning,  all  are 
within  the  province  of  these  powerful  Baker  Vertical  Drilling  and  Boring  Machines. 

Get    a    Baker,    start  your   line!    Are  you  ready? 
Let's  Go!   Our  engineers  will  cooperate  with  you. 

BAKER  BROTHERS,  TOLEDO,  OHIO 
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Heavy  Plain  Milling  Machine 


NATIONAL  TRANSIT  No.  6 

Designed  and  intended  primarily  for  manufacturing  work,  and 
combines  certain  features  of  the  Lincoln  type  and  the  knee  type 
of  milling  machine,  giving  greater  general  stability,  more  perma- 
nent alignment,  increased  capacity  for  a  given  weight,  longer  life 
under  heavy  cuts  and  slower  depreciation. 

A  well-designed  and  strongly  built  machine 

MANNING,  MAXWELL  &  MOORE,  Inc. 

119  West  Fortieth  Street  NEW  YORK 

BRANCHES : 

CHICAGO        PHILADELPHIA        BOSTON        ST.  LOUIS        PITTSBURGH        CLEVELAND        NEW  HAVEN 

CINCINNATI  BUFFALO  DETROIT  MILWAUKEE  SAN  FRANCISCO  SEATTLE.  WASH. 

MEXICO  CITY,  MEXICO  YOKOHAMA,  JAPAN  HONG  KONG,  CHINA 
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Holding  the  Objective 

Urgency  of  war  work  gained  for  many  ma- 
chines unhoped  for  prominence.  Holding  the 
objective,  however,  often  proves  difficult.  Gar- 
vin Machines  made  a  lot  of  new  friends  recently. 
They  will  maintain  these  friends,  because 
Garvin  Machines  built  during  the  war  em- 
bodied the  same  high  standards  as  those  pre- 
viously constructed.  Photo  shows  a  Garvin 
Screw  Machine  in  the  plant  of  the  B.  A.  B. 
Model  &  Mfg.  Co.,  New  York  City,  machining 
cold  rolled  steel  dummy  boosters  (for  filling 
high  explosive  shells) .  Parts  are  chucked, 
rough  and  finish  turned  on  taper  and  form  fin- 
ished on  end  at  the  rate  of  ten  per  hour.  There 
are  three  Garvin  Machines  in  this  plant. 

"When  a  GARVIN  you  install 
— youVe  got    the  best    of  all" 


Visitors  are  always  welcome  in  the  Gar- 
vin plant.  "When  you  are  in  New  York 
make  a  worth  while  call.  Meanwhile, 
we'll  be  glad  to  receive  your  request  for 
details. 


THE  GARVIN  MACHINE  COMPANY 

SPRING  AND  VARICK  STREETS 


50  YEARS  IN  NEW  YORK  CITY 
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"WHITNEY" 

HAND  MILLING  MACHINE 

THOUSANDS  IN  USE 


Now  That 
Peace  Is 
At  Hand 

the  experience  you  have 
had  in  working  up  a  high 
production  on  war  ma- 
terial is  going  to  show 
you  many  places  where 
you  can  greatly  increase 
your  regular  output  over 
the  easy  going  methods 
of  the  pre-war  period. 
You  are,  therefore,  cer- 
tain to  need  more  "Whit- 
ney" Hand  Millers.  Re- 
member that  no  other 
design  equals  it  for 
rapid,  accurate,  and 
economical  production. 
Write  us  now. 


PROMPT   DELIVERIES 


THE  WHITNEY  MFG.  COMPANY 


CHAINS 


HARTFORD,  CONNECTICUT 

KEYS  AND  CUTTERS  HAND  MILLING  MACHINES 
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An 

Unusually 

Free  Running 

Machine 


Bristol  Vertical 
Milling  Machine 

The  Bristol  10"  x  28"  Vertical  Milling  Machine  is  provided  with  ball 
bearings  wherever  their  employment  will  add  to  the  machine's  freedom 
of  movement.  This  not  only  assures  an  unusually  free  running  ma- 
chine, but  effects  no  small  saving  in  the  consumption  of  power. 

This  machine  is  admirably  adapted  for  manufacturing  because  of  its 
strength;  it  can  handle  a  wide  range  of  work  accurately  and  economic- 
ally. The  vertical  position  of  the  spindle  is  particularly  advantageous  in 
the  milling  of  large  dies  and  all  circular  and  segmental  work. 

There  are  many  other  points  we'd 
like  to  tell  you  about.     Write  today 

Bristol  Machine  Tool  Company 

CONN.,  U.  S.  A. 


BRISTOL 


SUCCESSORS  TO 
C.  G.  CARRIGUS  MACHINE  CO. 
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MATTMAN-BRATTEN 


A  13"  Geared  Head 
Tool  Room  Lathe 


Power  and  simplicity  are  outstanding 
features  of  this  High  Power  Tool 
Room  Lathe.  Headstock  is  full  box 
section  type,  well  ribbed  and  completely 
self-contained,  with  21%"  bearing  on 
the  bed. 


A  glance  at  the  interior  view  shows  that 
the  speed  change  gears — which  are  of 
chrome  nickel  steel  and  run  in  oil — are 
so  arranged  that  it  is  impossible  to 
throw  in  two  different  speeds  at  one 
time. 

Friction  pulley,  with  brake  and  reverse, 
is  an  independent  unit  bolted  to  the 
main  headstock  and  transmits  power 
through  three  gears  to  the  inter- 
mediate shaft,  thence  by  two 
sliding  gears  to  the  sleeve  of  the 
spindle.  This  provides  six  direct 
speeds  in  all  when  the  clutch  is 
thrown  in  and  six  more  are  avail- 
able through  the  back  gears. 
Complete  description  furnished 
on  request. 


THE  WILLARD  MACHINE  TOOL  CO. 


CINCINNATI 


A  STREET,  BOX  784 


OHIO,  U.  S.  A. 


226 


MACHINERY 


The  Espen-Lucas   Machine  Works  L 
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LEA-SIMPLEX 

GOLD  SAWS 


Eleven  Years 
of  Satisfaction 


The  Connersville 
Blower  Company  of 
Connersville,  Ind., 
has  two  Lea-Sim- 
plex Cold  Saws,  the 
first  having  been  in- 
stalled eleven  years 
ago.  These  saws 
are  kept  busy  cut- 
ting stock  for  shafts 
and  other  parts 
of  Connersville 
Blowers. 


There  are  a  number  of  good 
reasons  for  the  superiority  of 
Lea-Simplex   Service. 

Power  is  transmitted  near  the 
periphery — near  the  actual 
cutting  point.  The  saw  trav- 
els between  carbon  steel 
guides,  and  is  pulled  rather 
than  pushed  through  the 
work.  This  places  the  saw 
in  tension,  and  results  in  a 
steady,  clean  cut.  Let  us  send 
details  of  all  Lea-Simpie.K 
features. 


The  Earle  Gear  &  Machine  Co. 


4705  STENTON  AVENUE 


PHII.ADF.I  I'lll A.   PA. 
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Changing  Steel  to  Gold 

with  a 

NAPIER  Band  Saw  Machine 


Every  grain  of  steel  wasted  is  money 
lost  —  conversely,  every  grain  not 
wasted  means  money  saved. 

As  an  example,  we  are  making  100 
cuts  on  a  bar  of  high  speed  steel,  6"x  6". 

The  band  saw  on  the  Napier  Machine 
makes  a  .035"  cut  and  removes  only 
30  and  a  fraction  pounds  of  metal  in 
comparison  with  an  ordinary  cold  saw 
making  a  3-16"  cut  which  removes  ap- 
proximately 243  pounds  of  metal. 

If  your  high  speed  steel  costs  say 
$1.50  a  pound,  the  cost  of  wasted  steel 
with  a  Napier  is  only  $45  while  the 
cost  of  the  waste  with  the  cold  saw  is 

Napier  Saw  Works,  Inc 
Springfield,  Mass. 

Chicago  Branch:  515  West 
Jackson  Blvd.,  Chicago,  111. 

Makers  of  Metal- 
Cutting  Saws. 


$364.  Subtract  $45  from  $364  and 
you  have  the  tidy  sum  of  $319  to  put 
in  the  bank  or  for  new  machinery. 

The   NAPIER   BAND   SAW  MACHINE 
is  the  only  horizontal  metal  cutting  band 
saw  machine  made. 

is  extremely  rigid ;  lacks  vibration ;  cuts 
straight. 

is  a  fast  cutter  because  every  tooth  of 
the  saw  is  working. 

Economizes  on  blades — the  band  wheels 
are  large,  therefore  the  saw  doesn't 
check  in  the  gullets. 

Feeds  into  the  work  by  gravity  with  a 
constant  feeding  weight. 

We  make  Hack  Saws  and  Hack  Saw  Machines  in 
addition  to  Napier  Band  Saw  Machines  and  Metal 
Band  Saws.     Complete  information  upon  request. 


Write  for 
Literature 
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THE  "RACINE" 

High  Speed 
Metal  Cutting 
Machine 


There's  a 
"RACINE"  for 
every  class  of 
metal  sawing. 
Our  circulars 
will  help  you 
choose  the 
ones  you  need 


Cutting  Stock  to  go  into  Bradley  Hammers 

This  busy  machine  has  been  working  a   steady  10-hour  day  for  the  last  two 
'  years.    Time  enough  to  prove  its  value  in  the  stockroom  of  C.  C.  Bradley  & 
Son,  Inc.,   (Syracuse,  N.  Y.)  and  to  have  cut  many  tons  of  stock  as  the  first 
step  in  the  manufacture  of  the  famous  Bradley  Hammers. 

The  stock  runs  from  l1/^"  to  6"  in  diameter  and  consists  of  low  carbon  machine 
steel  and  high  carbon  tool  steel.  This  machine  takes  a  blade  14"  long,  and  like 
all  THE  "RACINE"  Metal  Cutting  Machines,  is  equipped  with  the  patented  Au- 
tomatic Lifting  Device  which  raises  the  blade  clear  of  the  work  on  the  non-cut- 
ting stroke.  A  high-grade  machine — its  accurate,  economical  work  makes  it 
a  logical  choice  wherever  the  utmost  efficiency  is  demanded  of  products  and 
equipment. 

RACINE  TOOL  &  MACHINE  COMPANY 


250  15th  STREET 


RACINE,  WISCONSIN 
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WORK- 

AND  WORK  TOGETHER 


VICTOR 
SAW  WORKS 

SPRINGFIELD 
MASSACHUSETTS 
U.  S.  A. 


Keep  the  issue  clear. 

There  are  so  many  problems — bo 
many  byways — so  many  conflict- 
ing or  apparently  conflicting  inter- 
ests— so  much  narrowness  of  vision 
— that  there's  no  wonder  if  the  is- 
sue does  become  clouded. 

What  is  the  issue? 

The  world's  needs  and  the  necessity 
of  filling  them. 

There's  no  thought  of  keeping 
Europe  in  idleness  nor  is  there  any 
such  desire  on  their  part.  But  war 
has  wrought  such  havoc — industry 
and  commerce  are  so  disorganized 
that  we  must  help  them  get  started 
so  that  they  can  help  themselves. 

And  our  own  needs  are  sufficient 
in  themselves  to  keep  everybody 
hard  at  it  for  a  long  time  to  come. 

Pessimism  is  out  of  order — pros- 
perity will  continue  until  the  needs 
are  met. 

How  are  we  to  meet  the  world's 
needs? 

The  answer  is  simple  and  obvious 
— we  must  work.  With  all  our  ad- 
vancement in  knowledge,  we  have 
yet  to  find  a  substitute  for  work. 

But  that's  not  all — we  mast  work 
together. 

The  partners  of  Industry — Help- 
ers, Management  and  Capital — 
must  get  a  wider  vision;  honestly 
seek  the  other  fellow's  interest  for 
a  change;  thoughtfully  and  sanely 
put  into  practice  the  Golden  Rule. 

Keep  the  issue  clear. 


Work — And  Work  Together 


'SA-J. 
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STEEL  PRODUEH 


Cutting'  Metal 


i 

There  are  no  others  which  compare  with  Simonds 
Hack  Saw  Blades  and  Metal  Cutting  Saws,  both 
Solid  or  Inserted  Tooth.  The  famous  Simonds 
Quality  and  Workmanship  are  found  in  all  Si- 
monds Products.  They  reduce  the  cutting  cost  and 
lead  the  way  for  business  economy  in  industrial 
plants.  Our  Saw  Steel  Products  are  known 
throughout  the  world.    Saw  MaRers  for  87  years. 

SIMONDS  MANUFACTURING  CO. 

"The  Saw  Makers" 
FITCHBURG.  MASS. 


Another 
reason 

Why 

HUTHER 

INSERTED 

Tooth  Milling  Saws' 

are  better 


SPEED 

Has  Proven  Its  Efficiency  Where 

Others  Have  Failed 
_JJ 


-I1VJ 

Hfc 


DON'T  turn  down  the  "Peerless"  because  you  have  tried  out  other 
hack  saws  which  did  not  answer  your  requirements.  Many  concerns 
who  were  persuaded  only  with  the  greatest  difficulty  to  try  their  first 
"Peerless,"  because  they  "just  knew  it  would  turn  out  like  the 
others,"  are  today  among  the  largest  and  best  satisfied  users  of  our 
High-Speed    Saws. 

The  "Peerless"  is  different^better.  It  does  50  to  100  per  cent  more 
work,  cuts  with  thinner  saws  and  requires  a  minimum  of  attendance, 
saving  time,  labor,   material,  blades  and  floor  space. 


What  is  your  work?  We  can  tell  whether  the 
and  back  our  judgment  with  a  30-day  trial, 
good   we   pay  freight   both   ways.     Well? 


'Peerless"  will  do  it, 
If    it    doesn't    make 


PEERLESS  MACHINE  CO. 

1611  Racine  Street,    RACINE,  WISCONSIN 


■t 


y 


During  the  war  when  ordnance  officers  of 
the  United  States  Army  were  looking  for>  a 
milling  saw  that  would  do  the  most  wc  *k 
and  .stand  the  wear,  Huther  Saws  were  tix'J 
first  choice. 

They  stood  the  test  of  the  severe  and  con- 
stant strain  put  on  them. 
In  shops  where  they  hadn't  been  used  before 
expert  mechanics  were  astonished  by  their 
performance^  You  should  use  a  Huther 
Inserted  Tooth  Saw.  It  will  increase  the 
output  of  your  cut-off  machine. 
Send  for  one  on  approval.  It  may  be  re- 
turned at  our  expense  if  unsatisfactory. 

Huther.  Bros  Saw  Mfg.  Co. 

Rochester,  N.Y. 

Write  for  our  Catalog 
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Metal  Sawing  Means 


a  very  heavy  strain  on  the  machine  and  many 
damaged,  broken  and  discarded  saws,  unless 
the  saw  teeth  are  scientifically  sharpened  and 
re-sharpened  as  often  as  required.  This  can 
be  done  only  with  automatic  machines ;  and 
it  is  surprising  at  what  low  cost  full  auto- 
matic machines  are  now  available  for  this 
service — various  types  of  sharpeners  for 
automatically  re-sharpening  metal  cutting 
band  saws  one-quarter-inch  or  more  in 
width,  and  circular  saws  one  or  two  inches 
to  seventy  inches  diameter. 

Only  in  this  way  can  the  teeth  be  kept  uniform  in 
size  and  shape  and  cutting  efficiency — the  grinding 
of  each  tooth  uniform,  contact  of  grinding  wheel  free 
from  variation,  no  drawing* of  temper,  and  entire  saw 
always  kept  to  highest  cutting  efficiency,  preventing 
cracks  and  broken  saws,  and  insuring  straight,  smooth 
cuts.     Hand  grinding  is  now  out  of  date. 

Write  for  lafest  Metal  Saw  Sharpening  Catalog  of 
full  automatic  machines  for  all  requirements. 

MACHINERY  COMPANY 
OF  AMERICA 

BIG  RAPIDS  MICHIGAN,  U.  S.  A. 

Pacific  Coast  Office,  209  First   Ave.,  So.,  Seattle,  Wash. 


No.  125  Automatic  Sharpener  for  Hot  and  Cold 
Metal  Cutting  Saws 


PITTSBURGH  "SIMPLEX" 


The  Saw  with  the  Correctly 
Designed  Inserted  Teeth 

Teeth  and  sockets  of  the  Pittsburgh  "Sim- 
plex" Saw  are  especially  designed  to  afford 
maximum  service  and  convenience.  The 
teeth  rest  firmly  on  the  bottoms  of  pockets, 
which  are  so  constructed  that  screws  are 
unnecessary.  Plain  wedges  securely  hold 
teeth  in  place,  yet  permit  quick  and  easy 
removal  or  replacement.  Split  teeth  are  un- 
known to  users  of  Pittsburgh  "Simplex"' 
Saws,  the  contacting  surfaces  of  tooth  and 
wedge  being  perfectly  fiat. 

Pittsburgh  "Simplex"  Saws  are  widely  used 
and  appreciated  in  the  steel  country.  In 
practically  any  of  the  big  plants  you'll  find 
them  industriously  "ploughing"  through 
high  carbon  and  manganese  forgings  day 
after  day  all  day  long. 

We     have    something    new    in 
catalogs    to   send     you.      Write 


The  Pittsburgh  Saw  and  Mfg.  Co. 


PITTSBURGH, 
PENNA.,  U.S.A. 
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Look  for  the  name 

"STERLING" 

on  the  blade. 


HACKSAW  Blades  all  look 
much  alike,  and  very  often 
feel  alike  when  they  are  first 
used.  It  is  only  after  finishing  a 
tough  job' that  the  user  can  begin 
to  see  the  difference.  It  is  then 
that  the  word  "Sterling"  takes  on 
a  definite  meaning.  Made  of  the 
finest  grade  rolled  high-tungsten 
alloy  steel — by  special  machines 
and  processes — the  triumph  of 
twenty  years  specialization  in  the 
hack  saw  field. 

Manufactured    by 

Diamond  Saw  & 
Stamping  Works 

357-361  Seventh  St. 
Buffalo,  New  York,  U.S.A. 
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DISSTON 


INTERLOCKED 
INSERTED  TOOTH 


CIRCULAR  MILLING 


SAW 


Cut  shows  60  in.  Circular  Milling  Saw, 
Disston  Interlocked  pattern  of  Inserted 
Tooth,  teeth  of  High  Speed  Steel,  all  of  the 
Disston  manufacture.  Saw  being  operated 
in  the  foundry  of  the  Wm.  Cramp  &  Sons 
Ship  and  Engine  Co.,  Philadelphia. 


This  blade  is  being  run  at  a  speed  of  about 
60  ft.  rim  motion,  cutting  through  the  hub 
of  a  manganese  bronze  casting  18  in.  in 
diameter.  Material  named  toughest  manu- 
factured for  the  purpose. 

What  we  can  do  for  our  neighbors  we  can 
do  for  you. 


DISSTON 


Write  us  for  further  details. 


tc.   U.  S.  P»l. 


Established 
1840 


HENRY  DISSTON  &  SONS,  Inc. 

KEYSTONE  SAW,  TOOL,  STEEL  AND  FILE  WORKS 

PHILADELPHIA,  U.  S.  A. 
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AUTOMATIC  MACHINES  FOR  SHARPENING  SAWS 


ALL    WOOD    WORKING    SAWS 

SUCH  AS 
WOOD  CUTTING    BAND    SAWS 

Can  be  filed  <•">!  «<i  in  one  operation  by 
one  machine,  turned  by  hand,  driven 
by  belt,  <>r  by  direct  connected  motor. 

(Sec   CUt). 

CIRCULAR  SAWS  can  be  filed  or 
ground, 

ALL    SAWS    USED   BY 

BUTCHERS,  PACKERS  AND 

MEAT    MARKETS 

Can  be  filed  and   set   automatically   by 

machine. 

CABLE  ADDRESS:  FOLWELL 


The  Wardwell  Mfg.  Co. 

112  HAMILTON  AVENUE 
CLEVELAND,  OHIO,  U.  S.  A. 


ALL  METAL  CUTTING  SAWS 

SUCH  AS 
POWER  HACK  SAW  BLADES 
METAL  CUTTING  BAND  SAWS 

Can  be  resharpened  from  six  to  eight 
times,  each  time  renewing  the  life  of 
the  saw. 

CIRCULAR  SAWS  for  soft  metals 
with  teeth  as  fine  as  32  to  the  inch  can 
be  sharpened  by  filing. 

COLD  SAWS,  SLITTING    SAWS 

resharpened  by  grinding. 

WESTERN  UNION  CODE 


The 


HIGLEY 

COLD  METAL  SAW 

Catalog  furnished  by 

Vandvck  Churchill  Co. 


New  York 


Philadelphia 


New  Haven 


TAKE  A  TIP  FROM  US 

Keep  Your  Machinery  in 
Place.  Moving  is  Costly 

BUCHER-  SMITH 
KEYSEATERS 

go  to  the  job.  They  are  speedy,  accu- 
rate, easily  operated.  Cut  key  ways  ^4  " 
to  1 14 "  wide,  12"  long  in  shafts  1 V 
to    5"    diameter    without    resetting. 

THE  BUCHER -SMITH  COMPANY 

Engineer*  and  Machinists 

EAST  UVERPOOL,  O. 


EMERY  WHEEL  DRESSERS 

Three  Sizes        CUTTERS  No'-  °'1'2 

We  make  the  regular  Huntington  (Pattern)  for  all  sizes 
Roughing  for  No.  1  and  2.  Paragon  for  No.  1  only 

GEO.  H.  CALDER,  ^NCuASsTAR  PA 


DAVIS  KEYSEAT  CUTTERS 


For  use  in  Davis  No.  1 
and  2  Keyseaters. 


II 


Sizes  %*    tolK' 
Carbon  or  H.  S.  Steel. 


I  X       C.  F.DAVIS  MACHINE  CO.,  Inc. 

133  Andrews  Street  ROCHESTER,  N.  Y 


LIBERTY  HACK  SAW* 

liberate  you  fcorn^ 

Hack  Saw ^Jf^ 
troubles  ( 

Unless  you  have  used  Liberty  Hack  Saw 
Blares,  vou  cannot  fully  appreciate  their 
worth.  The  splendid  service  they  render, 
standing  up  well  under  long  usage,  makes 
Liberty  Hack  Saw  Blades  of  "the  best  in 
the   long  run"   kind. 

Your  workmen  can  best  appreciate  Liberty 
Hack  Saw  Blades  because  theirs  is  the 
satisfaction  or  the  grief  when  the  tools 
with  which  they  must  work,  do  or  do  not 
come   up   to   standard. 

Next  time  you  place  your  order  for  hack 
saw  blades,  try  Liberty.  They'll  meet  with 
your  fondest  imagination  of  what  a  good 
tool  should  be. 


STERLING  PRODUCT/ CO. 

,      '    Machinery Jlall - CHICAGO 
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Send  for  our  Catalogue  No.  U. 

ARMSTRONG-BLUM  MFG.  CO. 

343  N.  Francisco  Avenue 
CHICAGO  ILLINOIS,  U.  S.  A. 


A  Valuable  Angle    On  A    Good  Machine 

The  Marvel  Metal  Band  Saw  No.  8 

The  unusual  design   of  this  metal  cutting  band  saw  gives   it 

great  range,  capacity  and  ease  of  operation.    A  valuable  feature 

.s  the  manner  in  which  the  saw  blade,  mounted  on  a  rigid  frame, 

may  be  tilted  to  an  angle  of  45  degrees  right  or  left. 

Rigid,   accurate   and   convenient 
made  to  take  %"  saw  blades  14', 
8"  long  and  with  a  throat  ca- 
pacity   18"    by    20".      The 
Marvel   Metal   Band   Saw 
No.  8  is  regularly  fur- 
nished    with     pump 
and  connections 
for    lubrication 
— but  may  be 
had  for  dry 
cuttingwhen 
specified    — 
belt   or  mo- 
tor drive. 


The  Ott  5x  18  Plain  Grinder 

5  in.  Swing.     18  in.  between  centers 


Simplified  Grinders 

The  Ott  5-in.x  18-in. 

Ott  5-in.  x  18-in.  plain  grinding  machines  have 
been  simplified  in  order  that  grinder  production 
may  be  increased.  They  have  been  stripped  of 
complicated  adjustments,  unnecessary  parts ; 
weight  has  been  added  where  added  rigidity  is  nec- 
essary for  very  accurate  work;  only  the  best  of 
metals  are  used  in  vital  parts ;  proper  work  speeds 
and  feeds  have  been  carefully  developed  to  allow 
the  machine  to  operate  at  its  best  speed  for  the 
work  to  be  ground.  They  are  compact,  thus  allow- 
ing operators  to  develop  high  and  sustained  natu- 
ral speed. 

The  Ott  5-in.  x  18-in.  plain  grinder  is  SIMPLE — 
RIGID— ACCURATE— COMPACT— all  of  which 
enables  you  to  purchase  a  grinder  at  a  low  price 
that  will  pay  you  large  returns  fur  your  investment. 

OTT  GRINDER  COMPANY 


West  Tenth  Street 


INDIANAPOLIS,  IND. 
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The  Abrasive  Grinder 


Increased 
Production 

During  the  past  two  years  you 
undoubtedly  were  forced  to  use 
anything  in  the  shape  of  a 
GRINDING  WHEEL. 

By  maintaining  our  HIGH 
QUALITY  we  have  made 
many  very  good  friends. 

Now  you  are  settling  down  to 
normal  business,  why  not  try 
our  GRINDING  WHEELS? 

We  may  be  able  to  increase  your 
production  as  we  have  done  in 
many  cases. 

National  GRINDING 
Wheel  Company,  inc. 

2986    MAIN    ST. 
BUFFALO,    N.  Y. 

Manufacturers  oj 

"THE  WHEEL  THAT  TALKS 
FOR  ITSELF" 


jNAIIONAI/ 
JGRINDWft] 

WHEEL 
^COMPANY; 


A  rigid,  heavy,  well- 
balanced  modern 
grinder,  with  every 
precaution  taken  to 
keep  emery  dust  and 
water  out  of  the  ma- 
chine proper. 


Cut  shows  the 
machine  equipped 
with  exhauster  at- 
tachment, consist- 
ing of  exhauster 
with  centrifugal 
dust  separator  and 
special  wheel  hood 
equipped  with  ad- 
justable dust  guard. 


Write  for  Details 


ABRASIVE  MACHINE  TOOL  CO. 


EAST  PROVIDENCE 


F.  N.  MacLeod. 
Pres.  and  Genl  Mgr. 


RHODE  ISLAND 


CUT  YOUR  GRINDING  COSTS 


Not  only  in  initial  outlay  but  in 
general  shop  grinding  practice. 
The  NATIONAL  is  the  easiest  to 
set  up,  will  do  anything  any  other 
grinder  will  do  and  many  things 
no  other  grinder  can  do.  Can  be 
used  for  external  or  internal  grind- 
ing clear  down  to  the  washer 
(motor  never  in  the  way)  on 
lathe,  shaper,  milling  machine 
or  planer.  Unexcelled  for"  grind- 
ing Cutters,  Arbors,  Reamers, 
Mandrels,  etc.,  between  centers, 
on  small  or  large  lathes. 
SKF  ball  bearings  through- 
out. 

The  NATIONAL  is  the 
grinder  you  have  •  been 
waiting  for.  Send  for  cir- 
cular and  full  details. 


NATIONAL  MACUNE  TOOL  COMPANY,  Racine,  Wisconsin 


mmum 

Universal  Cutter 
and  Reamer  Grinder 

Will  meet  the  most  exacting 
demands  of  your  tool  room 

Ask  for  complete  description 

McDONOUGH  MFG.  CO. 


EAU  CLAIRE 


WISCONSIN 
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MADISON  CYLINDER  GRINDER 


A  simple,  rigidly  con- 
structed cylinder  grind- 
ing machine  particularly 
adapted  to  a  wide  range 
of  work. 


Write  for  particulars 


MADISON  MACHINE  TOOL  COMPANY 


609  East  Washington  Avenue 


Madison,  Wisconsin 


PHILADELPHIA,  PA. 


LABOR  SAVING 
MACHINE  TOOLS 


For  quickly,  accurately  and  econom- 
ically forming  and  sharpening  cut- 
ting tools  for  lathes,  planers,  slot- 
ters,  etc. 

The  Sellers  Tool  Grinder 
Has  No  Equal 

It  produces  and  duplicates  shapes 
and  angles  at  a  surprising  saving 
over  any  other  method. 

Does  not  require  a  mechanic  for 
operator. 

Saves  Grinding  Time 
Saves  Money 

Because  of  its  large  output,  accurate 
work  and  low  cost  of  maintenance, 
it  is  found  so  valuable  as  to  be 
practically  indispensable. 


SHAFTING 
DRILL  GRINDERS 
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A  MOVE  IN  THE  RIGHT  DIRECTION 


Business  is  good — we're  just  getting 
around  to  it.  But  it  isn't  war  work, 
and  don't  forget  it.  This  trip  there's 
going  to  be  competition;  and  competi- 
tion cuts  profits  unless  you're  equipped. 

Make  a  move  in  the  right  direction 
now. 

Have  twist  drills  ground  just  right,  for 
instance.  If  you've  ever  tried  to  put  a 
hole  through  with  a  blunt  or  lopsided 
drill,   you   know   how   costly   that   is. 

Sharpen  them  by  machine— get  a  Grand 
Rapids  Drill  Grinder  now — it  really, 
actually  and  positively  grinds  drills  cor- 
rectly. 

We  are  staking  our  reputation  on  each  machine 


GRAND  RAPIDS  GRINDING  MACHINE  CO. 


L 


29  Ottawa  Avenue,  N.  W. 


Grand  Rapids,  Michigan 


Maximum  Efficiency 


181 


Profitable  wheels  with  a  reputation  found- 
ed on  service;  standard  equipment  in  the 
grinding  rooms  of  discriminating  manu- 
facturers all  over  the  country;  efficient 
wheels  for  all  classes  of  grinding  from 
foundry  to  tool  room. 
All  sizes,  shapes,  grains  and  grades  ship- 
ped promptly  from  stock.  Good  deliveries 
on  "specials"  and  duplication  guaranteed. 

Catalog  lists  full  line 

MAXF  GRINDING 
WHEEL  CORPORATION 

CHESTER,  MASS. 
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1 WHITNEY- 
CYLINDER  GRINDER 


FOR  GRINDING  ALL  KINDS  OF  GASOLINE  ENGINE  CYLINDERS 
AS  WELL  AS  WORK  TOO  LARGE  OR  TOO  HEAVY  TO  REVOLVE 


No.  23  Cylinder  Grinder  at  work  regrinding  automobile  cylinders 

Machines  furnished  to  grind  holes  from  3"  up  to  7"  diameter 

and  14"  deep.     Also  equipped  to  grind  holes  as  large 

as  14"  diameter  and  25"  deep. 

Let  us  send  you  our  new  booklet.     Write  for  it. 

BAXTER  D.  WHITNEY  &  SON,  Inc. 


DOMESTIC  AGENTS:  E.  A.   Kinsoy  I 
cinnati,    Ohio.      Strong,    Carlisle    .V-     Hammond 
Co.,   Cleveland,   O.,   and   Detroit,   Mich.     E.   L. 
Essley     Machinery     Co.,      Chicago,      111.       The 
Motch    &    Merryweather    Ma  Pitts- 

burgh, Pa.  Machine  Tool  Engineering  Co..  New 
York  City.  Sherritt  &  Stoer  Co..  Philadelphia. 
Pa.    Carey  Mchy.  &  Supply  Co.,  Baltimore,  Md. 


WINCHENDON 

MASSACHUSETTS 

U.  S.  A. 


PACIFIC     COAST     AG  and     Mchy. 

Co.,    P  -.  »tUe. 

rancia- 
CANADIAN     \ 

•»'..  P.  Q  FOREIGN 
v.l  ST8  Buck  A  Hickman.  Ltd.,  London,  Eng- 
land.     IYnwick    Frere-    A    Co.,    Paris.    Trance. 
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The  Man  from  Norton's 


Norton  service  is  a  departure 
from  the  ordinary  methods.  Most 
of  us  have  been  accustomed, 
when  purchasing,  to  trade .  a 
check  for  a  machine,  and  call  it  a 
deal.  In  our  plans,  however, 
Norton  interest  extends  over  the 
entire  life  of  the  machine. 

New  customers  confronted  with 
our  representative's  card  a  short 
time  after  their  Norton  installa- 
tion often  express  astonishment 
when  informed  that  the  caller  has 
not  come  to  solicit  the  purchase  of 
further  machines,  but  to  see  that 
those  in  place  are  doing  them- 
selves justice.  If  your  needs  jus- 
tify increased  grinding  equip- 
ment our  service  man  will  tell 
you  so — but  he's  not  on  the  road 
only  to  sell  machines. 


OUR  Representative,  Oscar 
Knight,  Headquarters, 
Motch  &  Merryweather  Machin- 
ery Company,  707  Lakeside 
Avenue,  N.  W.,  Cleveland,  Ohio. 
To  get  him  quickly,  wire  head- 
quarters. 

Note  his  district  on  the  map — 
the  automobile  center  of  the 
country. 

Mr.  Knight  is  an  expert  on 
grinding  as  applied  to  gas  en- 
gines and  motor  cars.  Give  him 
a  day   in  your  plant. 


1 


I 


August,  1919 


MACHINERY 


243 


Would  Like  to  Meet  You 


10x50"  Belt 
Drive  Plain 
Grinding 
Machine — 
Front  View 


We  desire  at  all  times  to  keep  up  the  friendly 
relations  which  exist  between  our  clients 
and  our  house.  It  is  our  constant  endeavor 
to  maintain  those  high  standards  of  effi- 
ciency which  have  for  many  years  charac- 
terized the  Norton  Grinding  Machine.  We 
count  your  good  will  our  greatest  asset.  To 
keep  it  we  have  put  a  grinding  expert  in 
your  district.  If  you  use  Norton  Grinding 
Machines  he'll  tell  you  how  to  get  the  ut- 
most out  of  them.  If  you  don't,  he'll  give 
you  an  unbiased  production  estimate  on 
your  work  done  the  Norton  wa^y. 

Whose  territory  are  you  in?  New  York  and 
Chicago  districts  covered  by  Messrs.  Wick- 
strom  and  Cudworth,  respectively,  have  al- 
ready been  shown. 


StO&TOAt 
S£fiV/C£ 

Covers  the  Continent 

in  the  Interests  of 

Good  Grinding 


WATCH    THESE    PAGES    FOR 
THE   MAN  IN  YOUR  DISTRICT 


NORTON  GRINDING  CO.,  Worcester,  Mass.,  U.S.A. 

Chicago  Store,  11  North  Jefferson  Street 

AGENTS:   Vonnegut   Machinery   Co.,    Indianapolis.    Ind.     Robinson,    Carr    &    Sands  Co..   St    Tan',  Minn.,  Diilutli.  Minn.     Manning,   Maxwell   >^    V 

Mo.  Henry  Prentiss  &  Co.,  Inc.,  New  York,  N.  Y.,  Boston,  Mass.,  Buffalo.  N.  Y.  Roche«t<  r  N  V.,  Syracuse.  N.  Y.,  Scrmnton,  Pa.  The  Motch  &  Merryveather 
Machinery  Co.,  Cleveland,  O.,  Detroit,  Mich.,  Pittsburgh,  Pa.,  Cincinnati,  O.  Eccles  &  Smith  Co..  San  Francisco,  Cal.,  Los  AngvU-s,  <"al  .  Portland.  Ore.  The 
Canadian  Fairbanks-Morse  Co.,  Montreal,  Que.,  Toronto,  Ont.,  Vancouver,  B.  C.  C.  T.  Patterson  Co.,  Ltd..  New  Orleans.  La.  Kemp  Machinery  Co..  Baltimore. 
Md.  W.  E.  Shipley  Machinery  Co..  Philadelphia,  Pa.  English  Tool  and  Supply  Co.,  Kau.sas  City.  Mo.  Alfred  Herbert.  Ltd.,  Country,  Eng.,  Paris,  France.  Milan. 
Italy.     The    F.   W.    Home   Company,    Tokyo,   Japan.     Iznosskoff   &   Company,    Petrogiad.    Moscow    and    Ekaterinburg,    I; 


G  M/?C///JV£S 
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Watch  This  Space  for  "Gardner  "Ads 

Beginning  with  the  September  Issue  of  this  publi- 
cation, we  will  feature   our  very  complete  line  of 

GARDNER  DISC  GRINDERS 

in  this  space 


Live,  interesting  views  of  Gardner  Grinders  at 
work  in  the  factories  of  many  prominent  manu- 
facturers  will    be   shown. 


Watch  For  These  Views! 


From  them  you  will  learn  of  some  of  the  surpris- 
ing operations  which  YOU  can  do  on  Gardner 
Grinders,  and  will  discover  how  many  manufacturers 
do  much  of  their  machining.  • 


Look  Up  the   "Gardner"  Ad  in  the  September 
Issue — and  Look  Each  Succeeding  Month  Also 


GARDNER  MACHINE  COMPANY 

414  Gardner  St.,  Beloit,  Wisconsin,  U.  S.  A. 

NEW  YORK  OFFICE,  6  Church  Street  CHICAGO  OFFICE,  32  N.  Clinton  Street 

Representative  in  Great  Britain,  The  Alfred  Herbert  Co.,  Ltd.,  Coventry,  England.       Representative  in  Paris, 
Turin,  Zurich  and  Barcelona,  The  Allied  Machinery  Company  of  America,  51  Chambers  St.,  New  York,  N.Y. 
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THE  degree  of  exactness  now  required  on  these  im- 
portant parts  necessitates  the  use  of  a  grinder  that 
will  give  great  production  with  a  high  percentage  of 
perfect  work. 

Persons-Arter  Grinders  are  gaining  wide  popularity 
on  ring  grinding  due  to  their  ability  to  take  heavy 
roughing  cuts  or  fine  finishing  cuts  and  present  the 
smooth,  mirror-like  surface  desired. 

Being  equipped  with  an  automatic  magnetizing  and 
demagnetizing  switch,  the  operator  is  concerned  only 
with  loading  and  unloading  the  chuck. 

The  number  of  cutting  strokes  per  minute  is  variable 
so  that  production  is  limited  only  by  the  skill  of  the 
operator  in  handling  the  work. 

THE 


PERSONS-ARTER 
MACHINE  CO. 

72     COMMERCIAL     STREET 

WORCESTER,  MASS.,  U.  S.  A. 
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BLANCHARDIZED 

There  are  ten  different  kinds  of  work  in  this  pile,  ranging  from  2" 
thick  and  2  ross  largest  diameter  down  to  a  size  which  permits 

mounting  50  at  a  time  on  the  Blan chard  chuck.  Limits  on  all  parts 
are  plus  or  minus  0.001"  or  closer.  Some  must  be  held  to  within  plus 
or  minus  0.0005".  One  class  of  pieces  is  chilled  iron — finished  from 
the  rough  on  the  Blanchard  Grinder.  This  machine  was  installed 
about  four  years  ago  in  a  large  glass  machinery  plant. 


A  word  to  the  wise  -  Blanc hardize! 
Get  the  Catalog. 

The  Blanchard  Machine  Co. 

64  State  Street      Cambridge,  Mass.,  U.  S.  A. 

UNITED  STATES:  Henry  Prentiss  &  Co.,  Inc..  Motch  &  Merry- 
veather  Machinery  Co.,  Marshall  &  Huschart  Machinery  Co., 
W.  E.  Shipley  Machinery  Co.,  Kemp  Machinery  Co.,  Robinson, 
Gary  &  Sands  Co..  Pacific  Tool  &  Supply  Co.  CANADA: 
Williams  &  Wilson,  Ltd.,  A.  R.  Williams  Machinery  Co.,  Ltd. 
GREAT  BRITAIN:  Burton,  Griffiths  &  Co.,  Ltd.  FRANCE: 
Aux  Forges  de  Vulcain.  ITALY,  SWITZERLAND,  BELGIUM. 
SPAIN     and     PORTUGAL:     Allied     Machinery     Co.     of     America. 
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BLEVNEY 

Patent  Finishing 
Machines 

As  Easy  to  Adjust 
As  They  Are  to  Run 

Among  the  many  good  points  of 
Blevney  Type  "A"  Polishing  and 
Finishing  Machines  is  the  ease 
with  which  they  are  adjusted  and 
changed  from  one  job  to  another. 
In  the  upper  photograph  the  opera- 
tor is  seen  altering  the.  belt  ten- 
sion. This  is  regulated  very  sim- 
ply, by  weights,  and  remains  uni- 
form in  use. 


The  lower  photograph  shows  the  power  feed  roll 
for  finishing  round  stock  with  great  rapidity. 
Without  the  feed  roll,  flat  and  irregularly  shaped 
stock  is  handled. 

It's  the  two-belt  principle  which  makes  Blevney 
production  figures  so  remarkable.  The  corrugated 
belt  under  the  abrasive  belt  makes  the  latter  pre- 
sent a  surface  to  the  work  which  gives  both  maxi- 
mum cutting  efficiency  and  adequate  clearance  for 
the  chips. 

Is  there  a  Blevney  for  doing  yout  work  ?    Write  and  find  out. 

BLEVNEY  MACHINE  CO. 

MASS.,  U.  S.  A. 


GREENFIELD 


OVER  SEAS  REPBESENTATIVT 


<AUMACD»>AU-|ED  MACHINEDY  COMPANY  OF  AMERICA  <r"fnjI7^>. 

^^— — -^-^  it  CHAMBERS  5T    NEW  YOBK.  U  &  A.  V«IW«B»^ 

CADILLAC    TOOL    CO..    Dodge    Power    Building.    Detroit    Aurr.ti    for     Michigan. 
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Universal 
Grinding  Machine 


MARK 


A  compact,  versatile  machine  for  straight 
or  tapered,  plain,  cylindrical  or  internal 
grinding. 

Eight  spindle  speeds  and  ten  table  feeds 
provide  capacity  for  a  wide  range  of  work 
and  at  the  same  time  extreme  accuracy  of 
grinding. 

A  disc  clutch  and  brake  are  provided  in 
the  headstock  so  that  the  spindle  can  be 
stopped  and  started  at  will,  without  stop- 
ping any  part  of  the  countershaft. 

Send  for  descriptive  bulletin  No.  103B. 


Wheel  head  and  spindle. 


Some  Details : 

The  T-P  Universal  Grinder  has  automatic 
cross  feed — S  work  speeds — 10  table  speeds 
— three  wheel  speeds — takes  grinding  wheels 
up  to  12-in.  diameter,  iy2  in.  thick — is  fur- 
nished with  countershaft,  tight  and  loose 
pulleys — internal  grinding  attachment — two 
grinding  wheels — 4-jaw  chuck — universal 
back  rests — center  rest — tooth  rest — dogs — 
water  guards — wrenches,  complete  ready  to 
operate. 


mragn 


New  York,  Woolworth  Building       Detroit,  Majestic  Building 
Chicago,  1211  E.  Marquette  Rd.    Cleveland,  10708  Hampden  Ave. 

TAFT-PEIRCE   PRODUCTS   CARRIED   IN  STOCK  BY 

Syracuse     Supply     Company,     Syracuse,     Buffalo,     Rochester, 
Cadillac  Tool  Co.,  Detroit.     Sherritt  &  Stoer  Co.,  Philadelphia. 
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ytampden 


The  Hampden  Book  contains  many 
interesting  facts  about    Corundum 
—  mining,   manufacture  and  appli- 
cation.    Send  for  a  copy. 


Starting  the  Tenth  Inch 

The  15"  wheel  in  the  photograph  is  all  that's  left  of  a  24" 
Hampden  Corundum  Wheel.  The  tenth  inch  grinds  just  as 
efficiently  on  these  iron  and  steel  castings  of  various  sizes, 
shapes  and  condition  as  the  first  did.  The  photograph  was 
taken  in  the  plant  of  the  Hempfield  Foundry,  of  Greens- 
burg,  Pa. — an  "All-Hampden"  shop.  The  grinding  wheels 
here  are  subjected  almost  continually  to  the  roughest  kind  of 
service.  They  "stand  up"  because  Hampden  Corundum  Wheels 
are  really  good  grinding  wheels. 


tfCzmpden  Corundum  Wheel  Co. 

Springfield,  Mass.,  U.  S.  A. 
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ABRASIVE 

GRINDING  WHEELS 


Boro-Carbone 


Electrolon 


Silicon  Carbide 


Used   for   the   Roughest 
and  the  Finest  Jobs 

In  the  center  of  a  large  shop,  where  safes  and 
safety  vaults  are  made,  stands  this  Abrasive 
Grinding  Wheel.  Used  all  day  by  many  men 
for  many  jobs,  this  "wheel-of-all-work,"  as  it  is 
called,  has  much  service  to  its  credit. 

A  tour  of  this  plant  reveals  a  full  line  of  Abrasive 
wheels ;  the  work  ranging  from  the  finest  grinding 
jobs,  all  the  way  down  to  snagging,  removing  scale, 
truing  up  ends  of  bars,  etc.,  the  latter  going  largely 
to  the  wheel  illustrated.  Abrasive  Grinding 
Wheels  are  long  lasting,  free  cutting,  thoroughly 
satisfactory.    Use  them  with  confidence. 

Let  us  help  you  select  the  best 
Abrasive  Wheels  for  your  work. 


ABRASIVE  CO. 


MAJN  OFFICE 
AND  WORKS: 


Bridesburg,  Philadelphia 


Chicago  Store:    566  WEST  WASHINGTON  BOULEVARD 
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THE  WEBSTER  &  PERKS 

Universal  Grinding  Machine 


The  photograph  below 
shows  the  testing  of  sur- 
faces that  are  to  become 
parts  of  the  Webster  & 
Perks  Universal  Grinding 
Machine  No.  2.  When  the 
hand  of  the  dial  indicator 
registers  no  deviation  what- 
ever, a  surface  is  accepted 
as  0.  K.  The  parts  on  the 
surface  plates  are  the  wheel 
stand  and  the  cross  feed 
slide.  All  other  parts  with 
slide  and  table  surfaces  are 
handled  with  the  same  ex- 
actness. 

We  do  not  want  to  antici- 
pate our  story  by  describ- 
ing the  final  grinding  test, 
but,  in  suggesting  it,  you 
will  realize  how  impracti- 
cable this  would  be  without 


Checking  the 
Accuracy  of 
the    Surfaces 


The  Webster  &  Perks 
Tool  Company 

SPRINGFIELD  P.0.Boxl301  OHIO.U.S.A.' 


the  predetermined  co-ordi- 
nation of  all  the  working 
surfaces.  We  realize  that 
machines  retaining  in  their 
members  any  minute  fiber 
stresses,  any  "negligible" 
irregularities  of  surface, 
which  are  ordinarily  ex- 
pected to  "wear  smooth" 
after  a  while,  contain  with- 
in them  at  the  beginning  of 
their  mechanical  career  as 
a  kink  in  their  service 
guarantee  a  positive  nu- 
cleous  of  error. 

Planes  which  are  plainly 
perfect  satisfy  our  inspec- 
tion. 

"The  Internal  Grinding  Fixture 
in  Action"  will  be  the  subject 
of  next  month's  discussion. 
Be    sure    to    look    for    it. 
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BESLY  GRINDING 


BESLY 

CHICAGO 

Jumped  Output 
from  300  to  830 
Surfaces  per  Day 

The  pictures  show  a  Besly  Grinder 
in  the  Nelson  Bros.  Co.'s  shop  at 
Saginaw,  Mich.,  grinding  two  sur- 
faces on  cylinder  heads  for  Nelson 
Gas  Engines — one  rectangular,  31/2" 
by  1" ;  the  other  oval,  2%"  by  3i/2". 
About  1/32"  of  metal  is  removed  from 
each.  The  surfaces  are  90°  apart, 
and  an  indexing  mechanism  is  used 
for  positioning. 


Up  to  the  time  the 
"Besly"  was  installed — 
about  a  year  ago — this 
work  was  handled  on  a 
milling  machine  which 
turned  out  150  finished 
castings  or  30  surfaces 
per  day.  Comparison 
with  the  "Besly"  figures, 
noted  above,  is  sufficient 
to  account  for  the  popu- 
larity of  Besly  Grinding 
in  this  shop  and  indi- 
cates the  advisability  of 
a  prompt  investigation  in 
connection  with  your 
surfacing  problems.  Cata- 
log on  request. 


CHARLES   H.  BESLY  &   COMPANY 


Originators  of  Disc  Grinders 
120-B  NO.  CLINTON  STREET 


CHICAGO,  ILL.,  U.S.A. 
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No.  46 


Results  With  Crystolon  Wheels  on  Cast  Iron  Castings 


FOR  some  time  Norton  Crystolon  (Sili- 
con  Carbide)    wheels   have  been  un- 
usually  successful    in   snagging   cast 
iron  castings. 
Demonstrators  were  proving  this  and  re- 
ports received  from  wheel  users  were  in  gen- 
eral satisfactory. 

When  we  found,  however,  that  of  116 
trials  85  per  cent  were  satisfactory  and  a 
Norton  Crystolon  wheel  adopted  as  stand- 
ard, the  opportunity  came  to  make  definite 


had  ever  ground  at  the  plant  where  the  trial 
was  held. 

A  14  x  3",  2"  rim  16  grade  R  Crystolon 
wheel  held  up  for  55  hours  under  very  hard 
usage  and  was  50  per  cent  better  than  the 
competing  wheel. 

The  chart,  which  is  the  result  of  our  in- 
vestigation, shows  the  various  wheels  tried 
in  this  particular  form  of  grinding  with  the 
resultant  most  satisfactory  wheel. 

It  is  not  to  be  understood  that  there  were 


f 
I 


an 


nil 


n 


IMfl 


no. 


16     2D    24-    16     tO    24    39    M     16     20    24    30    36    16    20    24    30    36    H-     16     20     24    30 

Grain  and  Grade. 


statements  of  work  actually  accomplished. 
We  found  on  investigation  that  our  trial 
records  showed  an  average  of  17  wheels 
out  of  every  20  as  satisfactory  for  all 
trials. 

A  Crystolon  wheel  14  x  2  x  l^fc"  16  grade 
S,  used  on  a  swing  frame  machine  for  snag- 
ging structural  iron  castings,  ground  160 
tons,  twice  as  much  as  any  competing  wheel 


an  equal  number  of  trials  of  each  grain  and 
grade.  It  is  drawn  up  merely  to  illustrate  the 
general  direction  of  our  recommendations. 

This   is   a   further  demonstration   of  the 
value  of  being  able  to 

1.  Recommend  correct  grains  and  grades. 

2.  More     closely     duplicate     satisfactory 
wheels. 

3.  Give  you  the  benefit  of  Norton  Service. 


ELECTRIC    FURNACE    PLANTS 
NIAGARA    FALLS,  N.   Y.  CH  I  PPAW  A.  ONT. 


NEW    YORK   STORE 
151    CHAMBERS   ST. 


CHICAGO  STORE 
11    NO.  JEFFERSON    ST. 
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JUST    ONE   OF  THE 
MANY    PRECISION 
GRINDING    JOBS    ON 

WHICH 

ALOXITE 

WHEELS 

HAVE  MADE  POS- 
SIBLE A  GREATER 
ACCURACY;  A  GREAT- 
ER PRODUCTION  AND 
A  GREATER  SAVING 
IN  TIME  AND  IN 
GRINDING    COSTS 


The  work  is  grinding  piston 
rods  in  an  Eastern  New  York 
shop  —  the  wheel  holds  its 
shape  assuring  a  perfectly 
round  rod,  cuts  free  and  fast 
without  chattering,  leaving  a 
splendid  commercial  finish  — 
and  it  shows  a  real  economy 
in  increasing  production  and 
in  its  long  life. 


Suppose  you  put  some  of  your  grinding 

work  up  to  our  service 

department. 


THE  CARBORUNDUM   COMPANY 

NIAGARA  FALLS,  N.  Y. 

NEW  YORK       CHICAGO       BOSTON       PHILADELPHIA      CLEVELAND       CINCINNATI       PITTSBURGH 

MILWAUKEE        GRAND   RAPIDS 
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CINCINNATI 

UNIVERSAL 
GRINDER 

How  Do  You  Grind  the  Odd  Jobs  ? 

The  Thorn  Machine  Tool  Works,  Syracuse,  N.  Y.,  finds  its  Cincinnati  No.  2 
Universal  Grinder  invaluable  for  all  kinds  of  tool,  die,  jig  and  fixture  work. 
This  shop  does  a  large  jobbing  business,  so  the  universality  of  the  machine 
has  been  fully  tested  and  approved. 

When  photographed,  it  was  grinding  pack-hardened  arbors  for  turret  lathes 
— rigged  for  internal  work,  with  the  table  set  over  to  taper  3"  per  foot.  As 
indicated  in  the  sketch,  clearance  at  the  bottom  of  the  hole  is  very  small,  re- 
quiring instant  and  accurate  reversal  of  the  table  at  every  traverse. 

Odd  jobs  of  grinding  are  never  a  problem  with  a  Cincinnati  Universal 
Grinder  about  the  place.  How  do  you  handle  such  work  m  your  shop  ? 

THE  CINCINNATI  GRINDER  CO. 

CINCINNATI  OHIO,  U.  S.  A 
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Diamo-Carbo  Emery  Wheel  Dressers 


THIS>$r  l5flUX0ITSEMT!«  ftNOTH  WITH  AN  ABRASIVE  ALMpsf  AI  MA*p  AS  ""V0"03 


ADJUSTABLC  COLLAR    FORMS  A  BACK  STOP  OVER  THE    TOOL  REST- 


Keep  your  grinding  wheels  trued — frequent  dressing  means  accurate  work.  Diamo-Carbo 
Emery  Wheel  Dressers,  as  effective  as  diamonds  at  less  cost,  offer  an  economical  means  for 
getting  Hit1  best  results  from  your  wheels.     Send  for  the  circular — try  the  tools  at  our  expense. 

DESMOND-STEPHAN  MANUFACTURING  CO.  £RgAsNl. 

llu'   C.iiKuliMii    Pi'smoml-Stcphan    Mfg.    Co.,   Ltd.,   Hamilton,   Ont.     Alfred    Herbert,   Ltd.,   Amnt  for   Great   Kritain. 


RANSOM 

Grinding  Machines 


No  Belts 

Neat 

Compact 

Dustproof 

Made  for  All 
Currents 

Cut  shows 
12"  Machine 
known  as 
No.  11 

Highest  Grade 
Workmanship 


We  make  Motor  Driven  Grinders  for 
Wheels  12"  diameter  to  30"  diameter 

RANSOM   MFG.   CO., 

OSHKOSH  WIS.,  U.  S.  A. 


CADY  of  CANASTOTA 
HAND  SURFACE  GRINDER    A 

■  J- 

Designed  to  grind  flat  sur- 
faces fast  and  true.     Has  9"           ^KljpS 
rapid  longitudinal  feed,  6"           ^ 
slow  feed,  by  hand  wheel       poirr  1 
with  .001"  graduations,  and      JVJjJ  1 
the  vertical  adjustment  is  9".       $150  1 

Complete    Description     in    Circular 

C.  N.  CADY  CO.,  Inc.    J 

CANASTOTA,  NEW  YORK,  U.  S.  A.     ^^5J 

Bridgeport  Wet  Tool  Grinder 

DIRECT  CURRENT 


MOTOR    DRIVEN 


A  rigid,  heavy  machine 
with  motor  bolted  to  a 
bracket  cast  with  the 
base. 

Standard  height  splash 
bowl,  enclosed  base, 
which  forms  the  water 
reservoir.  Centrifugal  or 
air  pump  as  desired. 

BRIDGEPORT  SAFETY  EMERY 

wurri   f A    1—     M  KHOWLTON  ST. 
WHttL  IV.  Inc.,  BRIDGEPORT,  CONN. 


MARKING 


Dwight  Slate 
Marking  Machines 

cut  lasting  impressions  at 
low  cost. 

Catalogue  No.  5  describes 
the  machine,  lists  the 
users  and  shows  speci- 
mens of  sample  plates. 

Our  contract  department 
for  die  stamping  and  steel 
engraving  is  up-to-date 
and  at  your  service. 


Noble  &  Westbrook 

Automatic 

Surface  Grinder 

has  a  capacity  for  work 
8"  by  20",  cacurate  adjust- 
ments with  ample  com- 
pensation for  wear  and  is 
thoroughly   dust  proofed. 

Furnished  with  or  with- 
out magnetic  chuck  as  de- 
sired. 

Catalogue  ? 


GRINDING 


NOBLE  &  WESTBROOK  MFG.  COMPANY 


19  ASYLUM  STREET 


HARTFORD,  CONNECTICUT 
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The  Capital  Internal  Grinder 

Promotes  Production 

The  question  of  profit  or  loss  frequently  rests  with 
the  machine.  Especially  is  this  the  case  in  the 
bulk  production  of  duplicate  parts.  Ease  in 
handling  the  pieces  is  as  important  as  speed  in 
finishing  them,  and  in  both  these  particulars  the 
Capital  Internal  Grinder  meets  modern  require- 
ments. 

The  very  high  speed  at  which  the  Capital  is  de- 
signed to  run  is  rendered  practicable  and  safe  by 
mounting  the  spindles  on  SKF  Self-Aligning  Dust 
Proof  Ball  Bearings.  The  sturdy  construction  and 
rigidity  of  the  various  parts  eliminate  vibration 
and  assure  accuracy. 

The  Capital  grinds  holes  %e"  to  2"  diameter  up 
to  2"  in  depth,  accurate  within  limits  of  .0001". 

LANSING  STAMPING  &  TOOL  CO. 


LANSING 


MICHIGAN 


Vitrified  Grinding  Wheels 


for 

Satisfactory 
Grinding 
Service 


Catalog 
Lists 
Full  Line 


The  satisfaction  of  Vitrified  Grind- 
ing Service  is  due  to  the  high  stand- 
ards that  prevail  in  every  depart- 
ment— from  selecting  and  compound- 
ing abrasives  and  bonding  mixtures 
to  our  system  of  accurate  duplication 
on  repeat  orders.  Fast,  cool  cutting 
and  non-glazing.  Vitrified  Wheels 
are  carried  in  stock  in  all  standard 
and    many   special    styles   and   sizes. 


VITRIFIED   WHEEL  COMPANY 

WESTFIELD  MASSACHUSETTS,  U.  S.  A. 


Take  a  Good  Look  at  this  Grinder 

Table  is  rigidly  supported  by  box  type  knee  which 
entirely  encircles  the  column  and  has  12"  longi- 
tudinal, 5"  cross  and  7%"  vertical  travel.  Head 
swivels  through  180°  and  universal  vise  has  three 
swivels.  Elevating  and  cross  traverse  screws  are 
fitted  with  micrometer  dials.  These  and  other 
features  recommend  it,  and  a  wide  range  of  at- 
tachments makes  it  practical  equipment  for  general 
tool  and  cutter  grinding. 


WOODS 

Universal  Tool 

and 
Cutter  Grinder 

Details  on 
Request 


o»^» 


<clrs 


WOODS  ENGINEERING  CO.   ALL,ANCE 


OHIO,  U.  S.  A. 
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For  Economy  of  Power  and  Space 

THE 
BLOUNT 

No.  5 

TWO 
WHEEL 

DRY 
GRINDER 


Well  built,  rigid  and  ac- 
curate, with  carbon  steel 
spindle  ground  to  size, self- 
oiling  bearings  and  adjust- 
able wheel  guards. 

An  economical  grinding 
machine  that  does  the 
maximum  of  work  for  the 
power  consumed. 


Circular? 


J.  G.  BLOUNT  COMPANY 


EVERETT 


MASSACHUSETTS 


Wire   Web 
and  Solid 
Grinding 
wheels 
for  all 
Purposes 


DETROIT 

Grinding  Wheels 

Comparative  tests  have  shown  Detroit  Wire 
Web  Wheels  (Hart's  Patent)  to  be  stronger 
and  better  able  to  resist  strain  than  other 
wheels.  Made  by  carefully  chosen  scientific 
processes  of  the  best  natural  and  artificial 
abrasives,  Detroit  Grinding  Wheels  are 
cool,  fast,  clean  cutting,  satisfactory  wheels 
for  all  grades  of  work. 

Let  us  tell  yoa  about  them. 

DETROIT  GRINDING  WHEEL  CO. 


DETROIT 


MICHIGAN,  U.  S.  A. 


For 
Profit  in 
Grinding 
Specify 

"STAR"  WHEELS 

To  make  your  balance  sheet  show 
substantial  profits — by  eliminat- 
ing spoiled  work,  constant  dress- 
ing and  truing  and  experiment- 
ing on  reorders — to  insure  rapid, 
uniform,  economical  grinding  out- 
put, specify  "Star"  Wheels  for 
all  your  grinding  machines. 

Catalog  lists  full  line 


**wiwS 


STAR  CORUNDUM  WHEEL  CO. 

DETROIT  MICH. 

N«w  York  Office,  9-1  I  West  Broadway, 
New  York  City.   C.  H.  Westerberg,  Mgr. 


OAKLEY  No.  2 

MOTOR  DRIVEN 

Universal  Cutter  and  Tool  Grinder 


Built  as  a 
Grinder  should 
be.    Heavy, 
rigid  and 
accurate — well 
adapted  to 
all  forms  of 
tool  room 
grinding. 

Let  us 
send 
complete 
details 

The  Oakley 

Machine  Tool  Co. 

Oakley 

Cincinnati.Ohio 
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Circular  gives  further 
details.     Send  for    it. 


A  Matter  of  Minutes — or  Days? 

Do  you  have  to  wait  two  or  three  days  to  get  flat  tools  from  the 
tool  maker — or  do  you  use  the  Fischer  Profile  Grinding  Machine? 
The  Fischer  grinds  to  correct  form  irregularly  shaped  flat  tools 
— a  matter  of  minutes. 


THE  FISCHER 

Profile  Grinding  Machine 

Follows  the  master  gage  abso- 
lutely, automatically  providing 
the  required  amount  of  clear- 
ance. Performs  with  positive 
uniformity,  affording  the  quick- 
est and  most  economical  means 
of  producing  exact  duplicates  at 
any  time. 

FISCHER  MACHINE  CO. 

PHILADELPHIA  PA. 

DOME8TIC  AGENTS:  Chaa.  A.  Strelinger  Co.. 
Detroit.  Mich.  FOREIGN  AGENTS:  Coata  Ma- 
chine Tool  Co.,  Ltd..  Thanet  House.  Strand,  Lon- 
don, Glasgow  and  New  castle-on- Tyne.  Aux-Forgea 
de  Vulcain,  Paris.  France.  Yamatake  &  Co.,  Tokyo, 
Japan.  Henry  Coe  &  Clericl.  Milan,  Italy.  Allied 
Mchy.  Co.,  Spain,  Portugal  and  Switzerland. 
Ateliers  Demoor,  Belgium.  Chr.  A.  Heratad.  Nor- 
way,  Sweden,   Denmark  and   Finland. 


MAKERS        ^Cc 
WESTBORO.  MASS..' 
U.S.A. 


THE  FRASER  UNIVERSAL 
CONVERTIBLE  GRINDER 


A  practical,  modern  machine,  built  to  meet 
the  exacting  requirements  of  fine  tool 
grinding  and  valuable  for  production  work 
within  its  range. 

The  cut  shows  the  Fraser  Universal  as 
a  combination  cylindrical  and  surface 
grinder — a  unique  arrangement  which  en- 
ables it  to  handle  surface  work  up  to  6"  by 
20"  by  8"  in  height  and  cylindrical  work 
up  to  8"  by  20". 

An  accurate  machine  for  discriminating 
manufacturers  of  high-grade  tools. 


THE  WARREN  F.  FRASER  CO. 

Factory  and  General  Officea 

WESTBORO,  MASS.,  U.  S.  A. 

Boston  Branch,    201  Devonshire  St. 


Let  us 
send  our 
Catalogue 
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Grinding  Wheels  with  a  Reputation 


Sterling  Wheels  are  standard  in  all  kinds  of  shops  in  all 
parts  of  the  country.  They  have  a  reputation  based  on 
performances — fast,  cool  cutting,  economical  and  uni- 
formly dependable.  Sterling  Wheels  are  profitable 
producers.     Ask  our  customers.     Catalog? 

THE  STERLING  GRINDING  WHEEL  CO. 

Factories   nntl    Offices.    Tiffin,    Ohio.     Selling   Agency:    L.    Best   Company,    75   Barclay    St.,    New 
York.     Chicago   Store:   30   North  Clinton   St. 


The  Thompson  Universal 
Grinding  Machine 

is  an  entire  grinding  department  in  itself. 
A  rigid,  convenient,  wide  range  machine 
that  will  handle  all  the  work  that  comes  up 

in  the  average  shop.      Send  for  Bulletin  No.   12. 

THE  THOMPSON  GRINDER  CO. 

SPRINGFIELD  OHIO,  U.  S.  A. 


Waterbury 

A  good  grinder  at  an  equitable 
price.  A  modern  machine,  con- 
venient, accurate  and  durable, 
to  handle  a  wide  range  of  tool 
room,  die,  and  surface  grinding. 


Write  for  the  details. 


The  BIAKE&JOHNSON  CO. 

WATERBURY,  CONN.,  U.S.A. 


Diamond  Tools 

For  Trueing  Grinding  Wheels 


VUAlll/T 


INDUSTRIAL  GEMS 


THE  DESMOND-STEPHAN  MFG.  CO. 


URBANA,  OHIO 


SPECIALISTS  IN  GRINDING  WHEEL  DRESSERS 


MANUFACTURERS  OF 


D I  AM  O—  CAR  BO 


MAGAZINE 


HUNTINGTON 


SHERMAN 


For  Truing 

Grinding 

Wheels 


Francis     Diamond 
Hand      and      Grinder 
Tools    always    give     en- 
tire   satisfaction.     The    dia- 
monds   in    these    tools    are    of 
the    hardest    and    best    quality    and 
set   very   securely. 
Length  of  Hand  Tool  shown  here,   11% 
over    all.      Rosewood    handle.      Let    us 
send  you  an   assortment  for  selection. 

FRANCIS  &  CO. 

50  STATE  ST..  HARTFORD.  CONN.,  U.S.A. 
Established  in  1799  First  National  Bank  BMg. 
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For  Thoroughness 


A  machine  more  complete  than  the  Greenfield  Uni- 
versal Grinder  would  be  hard  to  find.  It  will  per- 
form all  your  tool  grinding — straight,  taper  and 
rose  reamers;  flutes  of  taps,  tapered  arbors,  flat  keys, 
gauges,  flat  bar  work,  slitting  saws,  small  internal  work, 
countersinks  and  counterbores ;  spur,  bevel,  spiral, 
formed,  and  end  milling  cutters ;  angular,  small  end,  gear, 
convex  and  inserted  tooth  cutters.  Spindle  turns  in  large 
bronze  bearings  without  vibration.  Head  is  a  solid  cast- 
ing.   Send  for  complete  description. 

The  Greenfield  Machine  Co. 

GREENFIELD  MASSACHUSETTS 


Universal 
Grinder 


gS>*% 


v> 
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REID  No.  2  SURFACE 

GRINDER 


Study  the 
details  of 
this 
Grinder 


Ask  for 
booklet 


Accuracy  and  ease  of 
control  are  the  two 
outstanding  features  in 
the  Reid  Surface 
Grinder.  For  both  tool 
room  and  factory;  it 
facilitates  the  attain- 
ment of  close  limits 
without  sacrificing 
production. 


"^COr-IPANY 

( 

BEVE'RtY    MASS 
U..O 


Starting  and  stop- 
ping are  controlled 
instantaneously  by 
a  push  rod  oper- 
ating from  center 
of  hand  wheel. 
Cross  feed  is  ob- 
tained at  end  ol 
each  stroke  or  at 
reversing  points  as 
desirrd. 


REID  UNIVERSAL 
ANGLE   FIXTURE 


Get  the 
facts 
on  this 
fixture 

Write 
for 
circular 


This  fixture  swivels  360  degrees  in  the  horizontal,  and 
ISO  degrees  in  the  vertical  plane.  Ordinary  adjustments 
can  be  made  to  ,'  of  a  degree  by  the  double  vernier.  For 
finer  adjustments  a  Bine  bar  attachment  is  provided. 
The  Universal  Angle  Fixture  ran  be  usefully  employed  on 
drilling,  milling,  planing,  shaping  and  grinding  ma- 
chines, and  is  invaluable  for  die  sinking,  tool  and  ex- 
perimental work.  .Made  in  three  sizes:  6"  x  9",  8"  X 
1-     and    12"   x   IS". 

REID  BROTHERS  CO.,  Inc. 

BEVERLY.  MASS.,  U.  S.  A. 

ENGLISH    AGENTS: 
Mchy.  Co.,  Ltd  .  20  negate,  Manchester,  Ens. 
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THE  BRYANT 

Chucking  Grinder 


Turn  3.515 


+  0.002 
-0.002' 


Grind  3.500  t°QZ» 


LU 


Grind 


stf- 


-1W 


Grind 


Bore   2.868' 


'+0.001 
-0.001" 

Grind  2.867  IS?, 

i. 


Here's  an  Interesting 

Time  Study  in 

Automobile  Production 

Before  the  Bryant  Chucking  Grinder 
was  used  for  grinding  interior  and  ex- 
terior of  these  case-hardened  transmis- 
sion bearing  sleeves  for  the  Reo  car, 
production  was  80  per  10-hour  day. 
When  the  Bryant  was  put  on  the  job, 
production  jumped  to  120 — and  the 
total  tolerance  is  only  0.001"  on  both 
diameters. 

Multiply  the  difference  by  nine,  and  you'll  un- 
derstand how  Bryant  Chucking  Grinders  are 
helping  in  the  Reo  plant  to  maintain  the  high 
efficiency  in  production  this  industry  estab- 
lished. Most  automobile  manufacturers  use  the 
Bryant  Chucking  Grinder.  It  is  the  logical 
machine  for  hard  and  soft,  inside  and  outside 
grinding  on  chucked  work. 

We  '11  be  glad  to  send  farther  details 


BRYANT  CHUCKING  GRINDER  CO. 

SPRINGFIELD  VERMONT,  U.  S.  A. 

Detroit  Office:  67  Shelbv  St.  Chicago,  Direct  Representative,  1352  Bryn  Mawr  Ave.  Moteh  &  Merry* eather  M^hy.  Cp.,  Agents  in  Cleveland, 
Cincinnati  and  Pittsburgh.  Henry  Prentiss  &  Company  Agents  in  New  York  City.  Boston,  Rochester,  Syracuse,  Buffalo  and  Scranton.  Berger 
&   Carter  Co.,   Agents  in   San  Francisco  and  Los  Angeles. 
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DIAMOND 

Disc  Grinding 

^^3$' 

L 

111 

■ 

J* 

L       *   " 

^^^^k     i    ^^^H^Efl^^^H 

I  m    V 

1    ill            It     '.^fe" 

Performs  a  Wide 
Variety  of  $  Work 
to  Best  Possible 
Advantage 


EQUIPPED  with  an  18"  disc  and  a  14"  ring  wheel,  this  No.  6 
Diamond  Disc  Grinder  has  turned  out  a  great  quantity  and 
variety  of  work  during  the  two  years  it  has  been  installed  at 
the  Premier  Machine  Tool  Works,  Albany,  N.  Y. 

A  number  of  simple  fixtures  facilitate  rapid  handling  of  special 
work  and  certain  jobs  of  radial  grinding  are  finished  on  the  ring 
wheel  to  much  better  advantage  than  they  could  be  handled  by 
any  other  method. 

When  photographed,  the  man  at  the  ring  wheel  was  surfacing 
the  bases  and  cleaning  up  a  lot  of  cast  iron  countershaft  hangers, 
while  the  disc  wheel  was  being  used  for  a  fine  finishing  job. 


A  two  operation  machine  is  always  a 
time  saver — and  Diamond  Disc  Grind- 
ing has  other  advantages  also. 


Send  for  the  catalog  and  production 

data.      Size   up  Diamond  Grinders  in 

connection  with  your  work. 


DIAMOND  MACHINE  COMPANY 


PROVIDENCE,   RHODE  ISLAND 
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THOMSON  SPOT  WELDERS 

Will  replace  your  rivets,  punches,  hammers,  etc.,  on  light  sheet 
metal  work.  Not  only  this  but  productions  are  trebled  and  at 
less  cost.  The  pieces  to  be  welded  are  placed  between  the  copper 
die  points,  a  foot  treadle  depressed  and  a  weld  made  that  will  hold 
permanently.  Why  such  strength?  Because  none  of  the  metal 
is  removed  as  in  the  punching  process  when  riveting.  No  smoke, 
dirt,  glare  or  danger.  The  Thomson  is  always  the  choice  of  the 
wide-awake  production  man.  Why?  Because  of  quality,  re- 
liability and  efficiency. 

Ask  for  Bulletin  SA-2. 

Thomson  Spot  Welder  Company 

LYNN,  MASS.,  U.  S.  A. 

BUFFALO 595   Ellicott   Square   Building    DULUTH Northern    Machinery    Company  NEW   YORK 1604   U.    8.    Express  Bid*. 

CHICAGO 817   W.    Washington    Blvd.    GRAND  RAPIDS McMullen  Machinery  Co.  PITTSBURGH 3   Wood    Street 

CINCINNATI...  Knowlton    &    Langland    Streets    KANSAS  CITY English  Tool  &  Supply  Co.  SAN   FRANCISCO... Chas.   A.   Dowd   Sales  Co. 

DETROIT 1133   Majestic   Building    LYNN 161    Pleasant    Street  ST.    LOUIS 400    Security    Building 

MINNEAPOLIS Northern  Machinery  Co. 


ThomsarT^ Process 


THOMSON  BUTT  WELDERS 

All  over  the  country  are  daily  butt  welding  automobile  rims  by 
the  thousand,  as  well  as  many  other  classes  of  work  where  quan- 
tity and  quality  production  stand  foremost.  The  operating  cost 
on  small  work  is  so  negligible  as  to  figure  the  welds  at  so  many 
cents  per  thousand. 

Thomson  Butt  Welders  have  been  on  the  market  over  twenty-five 
years,  and  are  still  in  operation.  It  takes  Thomson  Quality  to 
do  this. 

Ask  for  Bulletin  BA-2. 

Thomson   Electric   Welding  Company 

LYNN,  MASS.,  U.  S.  A. 

BUFFALO 595   Ellicott   Square   Building   DULUTH Northern    Machinery    Company  NEW   YORK 1604   U.    S.    Express  Bldg. 

CHICAGO 817    W.    Washington    Blvd.     GRAND  RAPIDS McMullen  Machinery  Co.  PITTSBURGH 3    Wood    Street 

CINCINNATI... Knowlton    &    Langland    Streets     KANSAS  CITY English  Tool  &  Supply  Co.  SAN   FRANCISCO. ..Chas.    A.   Dowd   Sales  Co. 

DETROIT 1133   Majestic   Building    LYNN 161    Pleasant    Street  ST.    LOUIS 400    Security    Building 

MINNEAPOLIS Northern   Machinery   Co. 
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Electric  Furnaces  Used  Throughout 


Shown  in  the  photograph  is  a  corner  in  the  Hardening  De- 
partment of  the  Timken-Detroit  Axle  Co.,  Detroit,  Mich. — 
all  Hoskins  equipment.  This  Hoskins  Type  F.  C.  Electric 
Furnace  has  been  running  between  ten  and  twelve  hours  per 
day  for  some  three  years  hardening  cutters,  drills,  lathe  tools 
and  similar  pieces  requiring  a  temperature  of  2,000"  F.  or 
over.  Excellent  results  are  obtained  because  of  the  very  close 
control  of  the  temperature,  and  of  the  atmosphere  in  the  heat- 
ing chamber.  The  Hoskins  Pyrometer  on  the  switchboard 
guards  the  temperature  of  the  furnaces.  Timken  products 
come  through  in  such  large  lots  that  heat  treating  must  be 
done  on  a  quantity  basis.  With  this  in  mind,  it  is  a  signifi- 
cant fact  that  the  staff  of  experts  maintained  by  this  well- 
known  company  should  have  unanimously  decided  upon 
Hoskins  equipment.    Write  for  Catalogs  8-M  and  101. 


A  Corner  in  the 
Hardening  De- 
partment of  The 
Timken-Detroit 
Axle  Co. 


omm 


MANUFACTURING  CO. 


DETROIT.  MICH.  U.S.A. 


DETROIT 


BOSTON 


CHICAGO 


IMTTS1H  RGII 


NEW   YORK 
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AMERICAN  GAS  FURNACES 

Sixteen  Good  Reasons  for  Efficiency  of  "Barber-Colman"  Products 

You  can't  disassociate  "Barber-Colman"  Hobs  from  the  organization  back  of  them.  Men, 
equipment  and  materials  are  all  of  the  very  best  in  the  "Barber-Colman"  plant,  out  in  Rock- 
t'onl.  111.  Durability  and  long  life  between  grinds  are  among  the  outstanding  features  of 
these  notably  line  tools,  and  as  heat  treatment  is  an  important  factor  in  this  connection,  the 
makers  give  their  American  Gas  Furnace  outfit  the  lion's  share  of  the  credit. 

They  like  the  even  temperature,  uniform  control  and  convenience  of  American  Gas  Furnaces  as  well  as  the 
small  amounl  of  fuel  consumed,  the  durability  of  the  fire  brick,  cleanliness  and  other  economical  features. 
You  too  will  appreciate  the  distinctive  advantages  of  American  Gas  Furnaces  when  you  apply  them  to  your 
heat  treating  problems. 


American  Gas  Furnace  Co. 

E.  P.  Reichhelm  &  Co.,  Inc.,  Selling  Agents 

24-26  JOHN  ST.,  NEW  YORK  CITY 


i 


Buffalo  Heavy  Duty  Forges 

Buffalo  Forges  are  designed  for  the  particular  work 
they  are  required  to  do.  Our  Catalogs  100  and 
108-51  describe  our  full  line.    Write  for  them. 

BUFFALO  FORGECO.  JSSntff?. 

New   Tnrlc.    Chicaco,    Pittsburgh.    St.    Louis. 

7T--1: -..;,:■'-*-'' ;:;:■-  -;'  --.'..-.-.■- ■-'-■■'    .:'-•-   .-'-  ■-.::■•_-' r      '■■■-,■'-•: — ■*.■-;'-,'■■'  ''■'--■  '-.-;  :--■:■'■ .-"'-:.:  .  •■'. 
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n       INDUSTRIAL 
uas    FURNACES 

MINIMUM  SCALING  OF  WORK 
MINIMUM  FUEL  COST 

are  possible  only  by  using  the  Surface  Combustion  Patented  Auto- 
matic Air-Gas  Proportioner — a  one-valve  control  — which  is  a  part 
of  all  our  industrial  furnaces. 

Shall  one  of  our  engineers  call  on  you  and  tell  you  why  many  of 
the  largest  tool  manufacturers  are  using  Surface  Combustion 
Furnaces  ? 

TiicSURPACEfA 
inc  COMBUSTION.1"  u* 

Industrial  Furnace  Engineers  and  Manufacturers 
General  Office  and  Works  :   366-368  Gerard  Ave.,  Bronx,  New  York  City 
PHILADELPHIA  PITTSBURGH  CHICAGO 


Get  the  Combination 

Hardening,  Preheating  and 
Tempering  may  be  per- 
formed simultaneously  in 
the  Triad  Combination 
Furnace.  One  heat  sup- 
plies the  three  chambers. 
Saves  time,  money,  space 
and  labor — minimizes  dan- 
ger of  oxidation  in  trans- 
ferring work. 

Send  for  Catalog  No.  1. 

THE  W.  R.  BENNETT  COMPANY 

P.  O.  Drawer  666 

ELMWOOD  CONN. 
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Krantz  Safety  Auto-LocK  Switch 


INGMOUSEf\ 
ECTRIC       J 


The  Krantz  Safety 
Auto-Lock  Switch  is  not  an  adapted 
knife  switch  but  a  real  safety  switch,  double 
break  and  quick  break.       The  use  of  this  device 
eliminates  the  human  element.    Serious  and  fatal  acci- 
dents occur  daily  from  unprotected  switches. 

The  switch  is  quick-break,  double-break,  non-retarding 
and  is  mounted  in  a  1  2-gauge  iron  box.     When  the  switch 
box  is  open,  all  accessible  parts  are  absolutely  dead. 

The  box  cannot  be  opened  without  first  throwing  the 
switch  in  the  "off"  position.     Fuses  cannot  be  blown  except 
when  the  box  is  closed,  and  they  cannot  be  replaced  except 
when  all  clips  and  all  accessible  parts  are  dead. 

Switch  may  be  locked  in  the  "off"  position  by  placing  a 
padlock  in  the  handle,  thus  preventing  the  closing  of  the 
circuit  by  unauthorized  persons.     A  padlock  may 
be  placed  also  on  the  door  over  the  fuses 
to  prevent  the   removing  or  re- 
placing of  fuses. 


Krantz  Auto-Lock  Switch 
with  Cover  Locked  in  Closed  Position 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO. 

EAST  PITTSBURGH,  PA. 


BOWDEN  WIRE  MECHANISM 

Adopted    for    Controls    on    Mechanical    Devices 
Where  a  Short  Back  and  Forth  Motion  is  Required 

THE  GWILLIAM  COMPANY 

ENGINEERS 

253  West  58th  Street,   (at  Broadway)  NEW  YORK 


For  Effective  Economical 
CASE  HARDENING 


PYROMETERS 


High 
Resistance 


Multi  -  Record 
Autographic 

WILSON  -  MAEULEN   CO.,  Makers 

NEW  YORK:  Factory  and  Office,  784  East  142d  St. 
CHICAGO :  Sales  and  Service  Office,  Monroe  BIdg. 
DETROIT:     S.  &    S.   Office,    Dime    Bank    Building. 


Supplants  the  Dangerous  Cyanide 

1I7L  O  Ferro  Case  gives  a  cleaner, 
f  f  II  jr  •  deeper  case  than  cyanide. 
It  has  no  poisonous  fumes.  The  first  cost 
is  less  than  cyanide  and  as  Ferro  Case 
does  not  deteriorate  with  age  or  climatic 
conditions  it  can  be  stocked  in  quantity. 
Ferro  Case  M  for  use  in  cyanide  melting 
furnaces. 

Ferro  Case  S  for  sprinkling  on  hot  steel. 
Ask  us  about  them. 

C.  G.    Buchanan    Chemical   Co. 

Sta.    H.,    Cincinnati.  Ohio,    V.  S.  A. 
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Reliable  Speedometers 

Demand 

Reliable  Pyrometers 

The  Stewart- Warner  Speedometer 
Corporation,  Chicago,  manufacturer  of 
the  well-known  Stewart  Speedometer, 
uses  three  lycos  Pyrometers  in  its  hard- 
ening department.  The  first  lycos 
Pyrometer  was  installed  more  than  six 
years  ago — its  satisfactory  service  sold 
the  other  two. 

The  upper  illustration  shows  one  of  these 
lycos  Pyrometers  used  in  controlling  the 
temperatures  of  the  six  furnaces  shown 
in  the  lower  photograph.  In  these  fur- 
naces drive  gears,  driven  shafts,  etc.,  for 
the  Stewart  Speedometer  are  hardened. 

The  hardening  department  foreman 
endorses  the  lycos  Pyrometer  as  "accu- 
rate^— entirely  satisfactory." 

Seventy  years'  experience  in  the  manu- 
facture of  temperature  controlling  and 
recording  instruments  ought  to  make  an 
impression  on  the  mind  of  the  practical 
investigator. 

Write  now  for  bulletins.  They  may  be 
your  protection  of  a  future  job. 


There's    a    Tycos     Temperature 
Instrument   for  every  purpose. 


lycos 

Taylor  Instrument  Companies 


ROCHESTER 


NEW  YORK 
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-And  Now 

The  Type  815- 

Starting  Switch  for  Squirrel  Cage  Motors 
q      Q  _  from  one-half  to 

10  Horsepower 


Now  that  this  switch  is  available  at  mod- 
erate cost,  you  will  not  need  to  worry  along 
with  the  drawbacks  of  the  old  knife  switch. 


What  Type  8 1  5  does  — 

— Protects  the  motor  against  overloads. 

— Protects  both  man  and  equipment  against 
accidental  starting  of  motor  should  power 
unexpectedly  return. 

— Lowers  the  fire  risk. 

— Helps  to  lower  maintenance  cost. 

Quick  Make  and  Break — When  once  started  in  either  opening  or  closing  direction,  action  of 
contacts  is  automatic  and  instantaneous,  and  cannot  be  stopped  or  retarded. 

Rolling  Contacts — Arcing  is  confined  to  the  tips  of  contacts.  The  rolling  action  of  contacts  pre- 
vents roughing  or  pitting  of  the  contacts  seats.  A  strong  spring  holds  contacts  firmly  in  closed  position. 

Current  Carrying  Parts  Enclosed  —  This  precautionary  measure  safeguards  the  employee. 

Conduit  or  Open  Wiring — Knockout  holes  at  top,  and  back. 

Accidental  Starting  of  Motor  Prevented — Hand  reset  protects  workman  and  equipment 
against  accidental  starting  of  the  motor. 

Rid  of  the  Oil  Nuisance—  Switch  fitted  with  asbestos-lined  tank  and  asbestos 
barriers  so  that  oil  need  be  used  only  when  presence  of  explosive  gases  make 
it  necessary. 

Ask  for  Descriptive  Leaflet  1441  A 

WESTINGHOUSE   ELECTRIC   &   MANUFACTURING  CO. 
East  Pittsburgh,  Pa. 

9na    i^HB     ■■■         ^^^^  .*•*.  ■■  ^0r  m  fwesriNGHOuse  a  M 

^WJT      ^BlT        ^W  ^^^h^.  M         4w  ^H  .^^^^  ^>      ELECTRIC      JM 

Westinghouse 
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1yPeA  O  Adjustable  Speed 

Ao  RELIANCE  MOTORS 


a 


Belts 


are  a  nuisance 


>> 


The  words  quoted  above  summarize  the  conclusion  reached  some  time  ago  in 
the  Cleveland  plant  of  one  of  the  biggest  builders  of  turret  and  screw  machines 
in  the  country.  The  first  thing  that  strikes  the  visitor  to  this  plant  is  the  ab- 
sence of  overhead  belts  and  shafting,  and  the  efficient  appearance  of  the  equip- 
ment. Forty  Reliance  Motors  are  on  the  job.  Big  lathes,  boring  mills,  thread 
milling  machines,  gear  generators,  milling  machines  and  planers  are  driven  by 
Reliance  Motors. 

Type  A-S  Reliance  Motors  mean  more  than  the  usual  advantages  of  clear  over- 
head, better  light,  and  cleanliness,  flexible  machine  arrangement,  and  positive 
drives  without  belts  to  slip  and  break.  They  eliminate  the  dangerous  and  time- 
wasting  shifting  of  belts.  It  is  so  easy  and  convenient  for  the  operator  to 
change  the  speed  that  he  keeps  his  machine  speed  at  the  highest  practicable 
point.     This  helps  production. 

For  details  get  Bulletin  1014 

Reliance  Electric  S  Engineering  Co. 

CLEVELAND.  OHIO 


1056  IVANHOE  ROAD 


Branches:   Boston,  New  York,  Chicago, 
Philadelpia,  Pittsburgh 
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Taylor  Spot  Welders 


Taylor 
Welding 
Automobile 
Bodies 


^FHERE  are  five  Taylor  Welders  in  operation 
A  in  the  several  plants  in  the  Wilson  Body 
Corporation  of  Detroit.  The  first  of  them  was 
installed  about  two  years  ago.  The  letters  of 
recommendation  were  repeat  orders. 

The  operators  use  these  machines  regularly 
nine  hours  every  day.  During  a  rush,  opera- 
tion is  continual,  often  for  long  periods. 

Taylor  Welders  are  used  for  connecting  the 
various  parts  of  automobile  bodies.  Material 
is  steel,  gauges  varying  from  No.  12  to  No.  22. 
Number  of  welds  per  body  differs,  of  course, 
according  to  type.  In  all  cases,  however, 
Taylor  Welders  have  functioned  to  the  entire 
satisfaction  of  the  company. 


WELDING 


Under  the  Taylor  Process  of  Cross 
Current  Spot  Welding  two  separate 
currents  are  caused  to  flow  in  bias 
directions  through  the  material  to 
be  welded.  A  better  heat  concentra- 
tion is  thus  possible,  which  reduces 
the  time  required  for  welding  and 
consequently  the  current  consump- 
tion. The  booklet  gives  complete 
details.    Get  a  copy. 


THE   TAYLOR  WELDER  COMPANY 


WARREN,  OHIO,  U.  S.  A. 
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IRCO 


It  may  be  a  job  like  this,  involving  repair,  or 
it  may  be  an  operation  of  manufacture — in 
cither  case  Air co  Service  will  help  the  welder 
cut   time  and   costs   to   the   lowest    degree. 


SERVICE 

IS  RELIABLE  -  INSUR- 
ING AT  ALL  TIMES 
AMPLE  AND  CON- 
STANT   SUPPLIES    OF 

OXYGEN 

AND 

ACETYLENE 


Air  Reduction  Company,  Incorporated 


120  Broadway 

,  New  York  City 

Air  co  Products 

OX Y GETS— Nitrogen — Calcium  Carbide— A cetylene  Generators — A CETYLENE 

Welding  and  Cutting  Apparatus  and  Supplies. 

PLANTS    AND  WAREHOUSES 

ATLANTA,    GA. 

DEFIANCE,    O. 

LOUISVILLE,    KY. 

PITTSBURGH,    PA. 

BALTIMORE,     MD. 

DES     MOINES,     IOWA 

MADISON,    ILL. 

RICHMOND,    VA. 

BOSTON,    MASS. 

DETROIT,     MICH. 

MILWAUKEE,    WIS. 

SAN     FRANCISCO,    CALIF. 

BRIDGEPORT,     CONN. 

DORCHESTER,     MASS. 

MINNEAPOLIS,     MINN. 

SEATTLE,     WASH. 

BRONX,     N.     Y. 

DULUTH,     MINN. 

NASHVILLE,    TENN. 

SHARON,    PA. 

BROOKLYN,     N.     Y. 

EAST    ST.    LOUIS,    ILL. 

NEW    HAVEN,    CONN. 

SO.     BETHLEHEM,    PA. 

BUFFALO,     N.    Y. 

EMERYVILLE,     CALIF. 

NEW    YORK    CITY 

SO.    BOSTON,    MASS. 

CAMDEN,    N.    J. 

FORT   WAYNE,    IND. 

OAKLAND,    CALIF. 

SPRINGFIELD,     O. 

CHICAGO,     ILL. 

GRAND    RAPIDS,    MICH. 

OKLAHOMA    CITY,   OKLA. 

ST.    LOUIS,    MO. 

CINCINNATI,    O. 

INDIANAPOLIS,     IND. 

OMAHA,    NEB. 

TACOMA,    WASH. 

CLEVELAND,     O. 

JERSEY    CITY,    N.    J. 

PASSAIC,    N.    J. 

TOLEDO,   O. 

COATESVILLE,     PA. 

JOHNSTOWN,     PA. 

PATERSON,    N.    J. 

VENICE,    ILL. 

COLUMBUS,    0. 

KANSAS    CITY,    MO. 

PEORIA,    ILL. 

WARREN,    O. 

LOS   ANGELES,   CALIF. 

PHILADELPHIA,    PA. 

1 
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Acetylene  Production  for  Welding 


A   model   installation  of  twelve  300-lb.    Davis- Bournonville  Acetylene   Pressure 
Generators  which   furnished   gas  for  300  welders  on    Liberty    Motor   Cylinders. 


"When  the  Lincoln  Motor  Co.  began  the  welding  of  cylinders,  their  equipment  con- 
sisted of  two  300-lb.  Davis-Bournonville  generators  with  a  capacity  of  600  cu.  ft. 
per  hour.  After  six  months  of  increasing  production,  the  generator  room  was  equip- 
ped with  twelve  300-lb.  Davis-Bournonville  generators  with  a  capacity  of  3600  cu.  ft. 
per  hour,  making  what  is  considered  the  largest  equipment  of  generators  in  the 
world."*  —American  Machinist,  May  29,  1919. 

•This  was  one  of  the  largest  commercial  installations,  but  the  U.  S.  Government  ordered  64  300-lb.  Davis- 
Bournonville   generators   for  a   single   purpose   in   the    Chemical  Warfare  Section. 

DAVIS-BOURNONVILLE    CO. 


General  Offices:  JERSEY  CITY,  N.  J. 


I  Heveland 

Dallas 
Detroit 
Jersey  City 


I  ageles 

Minneapolis 

Montreal 

Philadelphia 


Pittsburgh 

St    I.ouis 

1'rancisco 
Seattle 
Toronto 


Factories    at    Jersey    City,    N.  J.,  Elkhart,   Indiana,    Niagara    Falls,    Ontario 
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SASCO 


HIGH  SPEED  STEEL 

"The  Steel  which  Sets  the  Standard" 


One  large  manufacturer,  turning  cast  iron,  put     SASCO     High 


Speed   Steel   in  competition  with  several  different  high  speed 
steels  at  the  following  rate: 

Surface  feet  per  minute 90 

Depth  of  cut -  -  - Via 

Feed  per  revolution 024 

30 


SASCO 


Average  number  of  pieces  per  grind, 

Average  number  of  pieces  per  grind  nearest  competitor — .         20 

CAN  YOU  OBTAIN  THIS  RATE  OF  PRODUCTION? 

If  not,  write  to 

SYRACUSE  ALLOY  STEEL  CO.,  Inc. 

SYRACUSE,  N.  Y. 
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OUR  STEELS 

JUSTIFY  THEIR  CHOICE   FOR 

PUNCHES  and  DIES 

We  furnished  the  steel  from  which  the 
punch  and  die  in  use  on  this  press  were 
made.  Over  62,000  of  these  black  iron 
pieces  had  been  stamped  when  this  pho- 
tograph was  taken,  and  the  dies  are  in 
condition  to  stamp  many  thousand  more 
before  grinding  or  resharpening  be- 
comes necessary.  The  stock  is  tough 
black  iron,  14  gauge,  and  production  is 
at  the  rate  of  105  per  minute.  We  think 
this  is  good  work — so  does  our  customer 
— who  shows  his  appreciation  by  using 
jour  steel  wherever  possible. 


Have  you 
tried  them 


ABORN  STEEL  CO.,  Inc. 

26  CLARKE  STREET,    NEW  YORK,  N.  Y.,  U.  S.  A. 
Century  Crucible  Steel  Works 
Ontario  Electric  Steel  Works 

BOSTON.  MASS 171  High  Street 

BUFFALO.  N.  Y 520  Marine  Trust  Bldg. 

PHILADELPHIA,  PA 269  Drexel  Building 

ROCHESTER,  N.  Y 133  Andrews  Street 

SAN  FRANCISCO,  CAL. 


THREE  MILLION  BLANKS 
FROM  THIS  "KETOS*-  DIE 


This  figure  is  just  a  rough  estimate, 
for  the  die  is  still  on  the  job,  but  it 
regularly  turns  out  40,000  blanks 
between  grinds  and  as  only  V<s\"  of 
metal  is  removed  at  each  grinding, 
it  is  safe  to  assume  that  it  will  go 
well  over  the  top  before  being 
scrapped.  This  is  nothing  unusual 
for  a  "Ketos"  Die  in  the  Holtzer- 
Cabot  Electric  Plant,  Jamaica 
Plains,  Mass.,  where  "Ketos"  is 
used  exclusively  for  punches  and 
dies.  Many  manufacturers  find  it 
equally  satisfactory  for  taps,  ream- 
ers, cutters,  etc.  Try  it  in  your 
toolroom. 

Steel  oj  Every  Description 

Hawkridge  Brothers  Co. 

303  Congress  Street 
BOSTON  MASS.,  U.  S.  A. 
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A  Combination  that  insures  Satisfaction 
in  Drop  Forge  Work 


Hammond  XX  Trimmer 

FOR  HOT  WORK 

' 

Phoenix  Extra  Tool  Steel 

FOR  SHEAR  BLADES 

Hammond  Standard  Trimmer  Tool  Steel 

FOR  COLD  OPERATIONS 

Use  these  in  connection  with  Hammond  Die  Blocks 


The  Hammond  Steel  Company,  Inc. 


Cleveland  Office : 
217  Engineers  Bldg. 


Syracuse,  N.  Y. 

Detroit  Office:  Buffalo  Office: 

1257  David  Whitney  Bldg.  792  Ellicott  Square 


New  York  Office : 
312  Hudson  Terminal 


$££• 


Anffones{,l?e7ia2>Je7estof 

URANIU 

STEELE  TOOLS 

U  represents  Uranium  Steel  Tools;  A  high  speed  tools  of 
standard  quality.  Uranium  tools  were  %"  x  1%";  standard 
tools  were  of  larger  sizes. 

Hi  TEST  No.  3  — CUTTING  LOCOMOTIVE  CRANK  PINS 


)       Feed 
Tool     |        Ins. 

Si***1      1          Ins. 

Remarks 

u 

A 
U 

A 

1/16 
1/16 
1/16 
1/16 

74 
74 
64 
64 

5/8 
5/8 
5/8 
5/8 

Ran  12  inches  be- 
fore regrinding. 

Ran   2   inches  be- 
fore regrinding. 

Ran  2   inches   be- 
fore regrinding. 

Ran   8  inches  be- 
fore regrinding. 

If  your  dealer  cannot  supply  you,   write  direct  to  us. 

STANDARD  ALLOYS  COMPANY 

FORBES  &  MEYRAN  AVES.  PITTSBURGH 


■   " 


^•S^&seaSui-  S?«^raS8S&S^eSai»^S^SSS^)^sra2jB! 
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There's  An  Increasing   Demand  For  Forgings 

We  Make  Them 
Up  to  10,000  Lbs. 


The  use  of  forgings  is  increasing — experience  has  demonstrated  their  suitability  for  a  broad  range  of  work.  In  de- 
veloping internal  gear  drives,  for  example,  up-to-date  practice  demands  blanks  forged  from  good  carbon  or  alloy  steel. 
A  large  share  of  this  business  comes  to  us,  which  is  not  surprising  in  view  of  the  completeness  of  our  equipment  and 
our   reputation  for   matching  the   method  to  the  job.      Let   us    estimate   on   your  forgings   for    heavy   duty    parts. 

THE  CRUCIBLE  STEEL  FORGE  COMPANY 


6003  Grant  Ave.,  S.  E. 


Cleveland,  Ohio,  U.  S.  A. 
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Reg'd  U.  S.  Pat.  Offic 


TRADE 


SPEED  S 


AND  OTHER 


TOOL  STEEL  OF  QUALITY 


The  ATLAS  STANDARD  is 

■ 

HIGH.      Every   Grade   we  make 

MUST  fulfill  that  STANDARD. 


Send  for  Catalog  C. 


ATLAS  CRUCIBLE  STEEL  CO. 

Works  and  General  Offices: 

DUNKIRK,  N.  Y. 


■'\  ■"'■'.'■    :.v    ./;'-■'■'  '.' . 

BRANCH  OFFICES: 

NEW  YORK 

CHICAGO 

BOSTON 

ST.  LOUIS 

PITTSBURGH 

CLEVELAND 

DETROIT 

BUFFALO 

MONTREAL  and  TORONTO 

Executive  Offices,  Buffalo 

MINNEAPOLIS 

ii 
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TOOL  STEELS 

Blue  <^^>  Chip 
High  Speed 

and  other 

FmjH-  Ste%liu^g 
Tool  Steels 


3}£2» 


1  HE  knowledge,  experience  and  skill 
of  Sheffield  combined  with  the  best 
Pittsburgh  practice  have  made  these 
steels  the  standards  of  Quality  and 
Uniformity    wherever    Tools    are    used 


FIRTH-STERLING 
STEEL    COMPANY 

\Mcfyeesport,  Pa. 

NEW  YORK         BOSTON         PHILADELPHIA 

CLEVELAND         PITTSBURGH 

CHICAGO 
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TOOL  BITS 


Save  That  Scrap 

Let  Us  Convert  It  Into 


HIGH 


SPEED 


9/1 

TmbMait 

Steel 

Save  Money  and  Obtain  the  Best. 

We  succeed  because  our  entire  efforts 
are  concentrated  on  one  product.  Ours 
is  the  only  plant  in  the  world  devoted 
exclusively  to  the  manufacture  of  High 
Speed  Steel.  That  accounts  for  uniform 
superior  quality  and,  best  of  all  —  repeat 
orders. 

It  must  succeed 

It  does  succeed 

Our  Guarantee 

We  guarantee  steel  converted  from  your 
High  Speed  Steel  scrap  to  be  equal  in  quality 
to  any  High  Speed  Steel  you  have  ever  used ; 
if  not,  you  may  return  it  and  and  we  will  pay 
you  the  market  price  for  the  weight  of  scrap 
accepted  by  us. 

Send  for  our  Graphic  Color  Chart  and  Directions  jor  treating 
High  Speed  Steel—  Invaluable  information  for  your  men.  Printed 
in  form  of  hanger  or  pocket  guide. 

QnvnDAGA  Steel  Csmppmy.  )mc. 

SYRACUSE, N.Y.  U.S.A. 
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TEXACO  CRATER 
COM  POU  N  D 


■■  Mm.  M&\t  w 


The  GREAT  GEAR 
LUBRICANT 


THE  TEXAS  COMPANY 

DEPARTMENT  F.,  17  BATTERY  PLACE,  NEW  YORK 

Houston  Chicago  New  York 

Offices  in  Principal  Cities 


TEXACO 

CRATEPCOMPOUN0 
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Teeming  One  of  Our  Electric  Crucible  Furnaces 

|  Ludlum  Electric  Crucible  Steel  I 

HI  Every  visitor  to  our  plant  tarries  awhile  here — 

==  for  it  is  very  fascinating  to  watch  a  Ludlum 

ffjj  ElectricCrucible  Furnace  teeming  into  the  ladle. 

HI  The  Ludlum  Electric  Crucible  Furnace  was  de- 

=  veloped  entirely  by  us,  to  meet  our  own  indi- 

=  vidual  requirements.      It  produces  unexcelled 

=  quality  of  absolutely  controlled  analysis. 

=  Do  you  realize  that  the  majority  of 

=  twist  drill  and  milling  cutter  manu- 

=  facturers  in  America  are  using  Lud- 

=  lum  Steels? 

|H  Ludlum  "Consistently  Uniform"  Brands, 

B  MOHAWK  EXTRA  POMPTON 

High  Speed  Steel  Carbon  Tool  Steel 

J  ALBANY  ONEIDA 

Alloy  Tool  Steel  Oil  Hardening  Tool  Steei 

■  HURON  TETON 

=  Alloy  Die  Steel  Ball  Bearing  Steel 

B  YUMA  SEMINOLE 


I 


LUDLUM  STEEL 


Established  <^LUDLUMJ>    1854 


CONSISTENTLY  UNIFORM 


LUDLUM   STEEL    CO. 


Chrome  Magnet  Steel 


'Fool  Proof"  Chisel  Steel 


This  LUDLUM— Text  Book  is  a 
complete  treatise  on  the  various 
tool  steels.  It  describes  the  cor- 
rect method  of  forging,  hardening, 
tempering,  annealing.  It  contains 
accurate  calculation  tables  and 
other  valuable  information.  Just 
ask  us  for  it  and  it's  yours,  free. 


■  LUDLUM  STEEL  COMPANY 


General  Offices  and  Works 

WATERVLIET,  N.  Y. 


Branch  Offices 

New  York  City         Philadelphia         Cambridge 

Cleveland        Cincinnati        Detroi*         Chicago 

Buffalo 


= 


Prompt  shipments  from  warehouse  stock  at  Wateroliet,  N.  Y.,  Detroit,   Mich.,  Chicago,  III.,  and  Cambridge,  Mass. 

handled  through  our  District  Offices 


■■III 


llllllllllllllll 
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Physical  Properties  of 

"SHELBY" 

Cold-Drawn  Seamless  Steel  Tubing  for 
Mechanical  Purposes 


THE  physical  properties  of  "SHELBY"  Cold-Drawn  Seamless  Steel  tubing  are  em- 
bodied in  the  following  tabulation  which  shows  the  grade  of  steel,  temper,  minimum 
physical  properties,  and  a  short  description  of  the  appearance  of  the  tube,  together 
with  its  application.  These  properties  give  a  wide  field  of  usefulness  to  "SHELBY"  Tubing 
as  do  the  numerous  wall-thicknesses  (20  gauge  to  1^-in.),  diameters  (!,  to  20-in.),  and 
special  shapes  in  addition  to  round  (hexagon,  oval,  D-shaped,  etc.)— factors  which  make 
"SHELBY"  Seamless  Steel  Tubing  equally  adaptable  for  the  manufacture  of  a  small 
bushing  or  an  elevator  plunger. 


Grade 

of 
Steel 


TREATMENT 


.17 
Carbon 

.17 
Carbon 

.17 
Carbon 

.17 
Carbon 

Boiler 
Tube 

Boiler 
Tube 

.35 
Carbon 


.35 
Carbon 


.35 
Carbon 


Temper  "T" 
Finish  Anneal 

Temper  "U" 
Special   Anneal 


Temper    "V" 
Medium  Anneal 


Unannealed 
Temper  "W" 
Temper    "X" 


Temper    "T" 
Finish  Anneal 


Temper    "U" 
Medium   Anneal 


Unannealed 


MINIMA 

Yield 

Point 

Lbs.  per 

S<|.  In. 

Tensile 
Strength 
Lbs.  per 
Sq.  In. 

Klor 
tic 

ga- 

n 

45000 

58000 

17 

10 

38000 

52000 

32 

15 

35000 

50000 

45 

22 

55000 

63000 

10 

3 

27000 

47000 

50 

27 

28000 

50000 

52 

28 

65000 

80000 

18 

10 

48000 

65000 

32 

is 

70000 

85000 

10 

deduc- 
tion of 

Area 


30 
35 


L8 

50 

51' 

20 
32 

12 


APPKAKANCF.,      CONDITION      AND      APPLICATION 


j  Surface  dull  and  fairly  scale  free.  Unless  otherwise 
I  specified,  material  is  always  furnished  to  this  temper. 
<  Surface  dull  and  very  slightly  scaled.  Material  of  this 
(  temper  will  stand  a  moderate  amount  of  cold  forming. 
I  Surface  dull  and  slightly  BCaled.  Material  of  this  tem- 
|  per  being  very  soft  and  ductile,  will  stand  considerable 
■i  cold  forming  and  is  in  excellent  shape  for  machining. 
I  However,  the  tool  should  have  a  30  deg.  top  rake,  as 
I,  the  chips  are  long  and   tough. 

I  Surface    bright    and    scale    free.      Material    of    maximum 
(  strength    with   but    slight   ductility. 

j  Surface  slightly  scaled.      This  temper  is  suitable   for  all 
/purposes.;    it    stands    cold    forming    and    manipulation. 

i  Surface    considerably    scaled.      Especially    suitable    for 

i  stay-bolts. 

(Surface  dull  and  fairly  scale  free.  Unless  otherwise 
specified  material  is  always  furnished  to  this  temper. 
;  It  is  used  for  mechanical  purposes  on  parts  requiring 
^medium  high  tensile  properties  but  little  ductility. 
|  Surface  dull  and  slightly  scaled.  This  temper  Is  suit- 
I  able  for  purposes  requiring  medium  tensile  strength  and 
j  ductility  and  shock  resisting  power.  This  temper  will 
t stand   reasonable  cold  forming. 

fSurface  bright  and  scale  free.  This  material  has  maxi- 
mum strength  but  hardly  any  ductility,  and  should  not 
be  used  where  subjected  to  shock.  Material,  provided 
it  is  not  subjected  to  cold  working  or  manipulation, 
and  Is  to  bo  heated  above  500°C  during  sub» 
manufacture,  should  be  furnished  to  this  temper. 


The   Recognized 
Standard  of  Seam- 
less Steel  Tubing 


Ask  for' 'NATIONAL" 
Bulletin  No.  17  The 
Manufacture  and  Use 
of  "SHELBY"  Seam- 
less   Steel    Tubing. 


NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 


General  Sales  Offices  :    Frick  Building 

DISTRICT  BALES  OFFN  l.s 


Atlanta     Boston     Chicago     Denver     Detroit     New  Orleans     New  York     Bait  Lake  City      Philadelphia      Pittsburgh     St.  Louis     St.  Paul 

PACIFIC  COAST  REPRKSKNTAT1VES  :    U.  S.  Steel  Products  Co.         San  Francisco         l.osAntreles         Portland         Seattle 

KXPORT  REPRESENTATIVES  :    V.  S.  Stool  Products  Co.         New  York  City 
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You  will  save  by  buying 

STOCK 

Bushings 


You  can  now  buy  BUSHINGS  in  small 
lots  at  quantity  prices — and  get  them  im- 
mediately. 

This  is  a  big  step  in  advance  of  what  any 
bushing  maker  has  ever  been  able  to  offer 
you — a  service  that  will  save  you  money 
and  time. 


Note  the  sizes  listed,  all  of  which  we 
make  in  quantity  runs,  thereby  cutting 
costs.  Orders  by  wire  can  be  shipped  the 
same  day. 

The  advantages  you  gain  by  buying 
these  stock  bushings  will  warrant  your 
making  slight  changes  in  your  own  speci- 
fications if  the  list  below  does  not  carry 
your  exact  sizes. 


TEST  US  BY  A  TRIAL  ORDER. 

ASK  FOR  STOCK  LIST 
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THE  BUNTING  BRASS  &  BRONZE  COMPANY 


748  SPENCER  STREET 


TOLEDO,  OHIO,  U.  S.  A. 
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HOME  OF   U'C^HUBR.   PRODUCTS 


BROOKLYN  PLANT 


MAIN  OFFICE  AND  EASTERN  PLANT 

BROOKLYN,  N.Y. 


SALES     OFFICES   IN  ALL  PRINCIPAL    CITIES 
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A  Hit  Every  Time 

A.jax  Bull  Babbitt  made  a  decided  hit  with 
hundreds  of  new  customers  during  the  war.  It 
proved  a  successful  substitute  for  genuine  and 
other  high  tin  content  babbitts,  at  a  time  when 
Uncle  Sam  was  urging  all  users  to  conserve  tin. 
Ajax  Bull  Babbitt  is  not  a  new  creation.  It 
has  been  marketed  for  over  twenty  years  and 
has  demonstrated  an  advanced  type  of  babbitt 
performance  in  most  all  kinds  of  service. 

—because  it  is  made  from  the  highest  grade  virgin  metals 
under  scientifically  correct  conditions  of  heat-treatment. 
— because  its  constituent  metals  are  combined  in  just 
the  right  proportions. 

— because  it  has  maximum  hardness  and  maximum  re- 
sistance to  compression  without  brittleness. 
— because  it  operates  at  normal  temperatures  even  under 
heavy  pressure  and  high  speed. 
— because   it  has  an   extraordinary  slow   rate   of  wear. 


Physically 

and 
Chemically 

the 

Scientifically 

Correct 

Babbitt 


ESTABUSHED  1880 
Main  Office  and  Works:  Southern  Plant: 

PHILADELPHIA,  PA.         Offices:  BIRMINGHAM,  ALA. 

New  York  Boston  Chicago  Washington  St.  Louis 

San  Francisco  Pittsburgh 


Buy 

AJAX  BULL 

BABBITT 

tor 

above 

reasons 


The  Ajax  Metal  Company 


The  Pyroscope 


For  Testing 
Temperature 


A  simple,  practical  device  for  measuring 
the  temperature  of  metals  in  process  of 
heat-treatment.  Economical  and  relia- 
ble, standard  equipment  for  the  furnace- 
man,  hardener  and  carburizer.  Bulletin 
for  details. 

When  you  write,  ask  also  for  informa- 
tion on 

Selective  Carbonizing  and  Hard- 
ening  by   the   Shore  Process 


SHORE  INSTRUMENT 
®  MFG.  COMPANY,  Inc. 

555-557  W.  22d  St.        NEW  YORK 

FOREIGN  AGENTS:  Agent  for  Great  Britain  and 
Colonies,  Coats  Mch.  Tool  Co.,  Ltd.,  Caxton  House,  Lon- 
don, S.  W.,  Glasgow,  Newcastle-on-Tyne.  Tamatake  & 
Co.,  Tokyo,  Japan.  Iznosskoff  &  Co.,  Petrograd,  Russia. 
Aux  Forges  de  Vulcain,  Paris,  France.  R.  S.  Stokvis  & 
Zonen,    Ltd.,    Belgium    and    Holland. 


THAT  OUNCE  OF  PREVENTION 

Many  are  the  causes  for  the  failure  of  machine  parts  to  stand  up 
under  service.    Metal  may  be  too  soft,  too  hard,  excessively  soft  at 
core,  may  crystalize  from  lack  of  toughness  or  a  too  low  elastic  limit 
may  cause  fatigue. 
These  and  all  common  defects  may  be  prevented  by  letting 

THE  SCLEROSCOPE 

pass  on  them  before  the  final  0.  K.  The  Scleroscope  is  infallible, 
fully  self-contained  and  simple  to  operate — adapted  equally  to  large 
work  or  small — recognized  everywhere  as  the  standard  for  measur- 
ing the  hardness  of  metals. 


Our  Booklet 
Tells  All 
About  Them 
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Are  You  Having  Trouble 
With  Any  Cast  or  Stamped 
Part     of    Your     Product? 


If  so,  tell  us  about  it — we  want  to  help  you  to  determine  just  what  the 
cause  of  the  trouble  is  and  if  possible  suggest  a  remedy. 

Let  our  Board  of  Metallurgists  and  Engineers  concentrate  their  combined 
knowledge  and  experience  on  your  problem — it  won't  cost  you  a  cent  or 
obligate  you  in  any  way. 

The  solution  may  not  lie  in  the  adoption  of  Certified  Malleable  Castings — 
but  then  again,  it  may. 

At  any  rate  it  will  be  worth  your  while  to  have  a  complete  authoritative 
analysis  such  as  our  experts  will  make  absolutely  free. 

Whether  you  adopt  our  suggestions  or  not  is  entirely  up  to  you. 

Send  us  your  blue  prints  and  specifications  and  tell  us  what  the  nature  of 
the  trouble  is. 

Do  it  today— NOW. 


THE  AMERICAN  MALLEABLE  CASTINGS  ASSOCIATION 

The  1900  Euclid  Building 
Cleveland,  Ohio 


A      rather      complicated 
piece  demonstrating  the 

possibilities    of   Certified 
Malleable  Castings 
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ACKLIN 
STAMPINGS 

REDUCE  COSTS 

A  Question  Can  stamping  replace  the 
machined  parts  of  your  specialty? 

Press  work  has  revolutionized  the 
manufacture  of  many  machines  and 
devices.  Heavy  gauge  metal  parts  are 
frequently  produced  more  accurately 
and  at  lower  cost  than  could  be  ob- 
tained by  machining.  If  you  doubt  the 
possibility  of  stamping  your  work — 
ask  us — we'll  give  you  full  informa- 
tion, also  make  the  dies  and  do  the 
work. 


Acklin  Stampings  are  accurate 
and  economical — try  them  and 
make  your  own  comparisons. 


THE  ACKLIN  STAMPING  CO. 


1657  Dorr  Street 


TOLEDO,  OHIO 


ARMCO  IRON 
WELDING  RODS 

{Mcti  Oxy-Acetylene  Electric 

Make  Safe  Welding  Easy 

ARMCO  IRON  Welding  Rods  are  practically  pure 
iron  and  are  peculiarly  free  from  sulphur,  phos- 
phorus, slag,  oxides,  and  other  impurities  that 
ordinarily  destroy  the  homogeneity  of  the  weld. 
Two  kinds  of  rods  of  guaranteed  Armco  analysis, 
one  specially  treated  for  oxy-acetylene  and  the 
other  for  electric  welding,  do  all  the  work  (with 
better  results)  that  heretofore  has  required  a 
choice  of  one  from  many  compositions.  Because 
of  their  exceptional  purity  and  even  density, 
ARMCO  IRON  Welding  Rods  flow  freely,  weld 
evenly,  and  give  a  joint  that  lends  itself  perfect- 
ly to  hammering,  forging,  and.  where  necessary, 
to  annealing  and  quenching. 

You  would  find  it  decidedly  to  your  advantage  to 
give  ARMCO  IRON,  Welding  Rods  a  careful  test. 

PAGE  STEEL  &  WIRE  CO. 

Established  1883  as  Pa  fie  Woven  Wire  Fence  Co. 

Makers  of  "Copperweld"  Copper  Clad  Steel  Wire; 
ARMCO  Iron  Welding  Rods  and  Electrical  Wire; 
Wire  Mill  Products,  Plain  and  Galvanized;  Wire  of 
Special  Analysis:  Wire  Fencing  for  all  Purposes; 
Factory  Gates;  Ornamental  Iron  Fence;  Machine 
Guards;  Tool  and  Stockroom  Partitions:  Architec- 
tural Iron. 

Plants:  Monessen,  Pa.,  and  Adrian,  Mich. 

Sales  Offices:  30  Church  Street,   New  York 

Chicago,  29  South  LaSalle  Street.  Detroit,  Hook  Building.  San 
Francisco,  American  Rolling  Mill  Company.  Canadian  Distributors: 
Taylor   &  Arnold  Ltd.,  Montreal,  Toronto,  Winnipeg.  40 


PHOENIX  DIE  CASTINGS 


Produced 

in  an 
up-to-date 

plant 
with  all 
modern 
facilities 


Send 
us 
samples 
or 
specifica- 
tions 
for 
estimate 


PHOENIX  DIE  CASTING  COMPANY 


21  Illinois  Street 


BUFFALO,  N.  Y. 


DIE  CASTINGS 

Prompt  delivery  guaranteed.    Send  samples, 
blueprints  or  sketches  for  estimates 

MT.  VERNON  DIE  CASTING  CORPORATION 

MOUNT   VERNON,  N.  Y. 


AXILEN 


iSg^l&IVlcajiEiJiJitltd 


•5TEEL  TUBIND 

THE  MAXIM  SILENCER  COMPANY 

10  HOMESTEAD  AVE.,BARTFORD,CONN- 
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ALLOY  STEELS  ARE  BECOMING 
MORE  AND  MORE  IN  DEMAND 
FOR    HIGHLY     STRESSED     PARTS 


Frasse  Brand  ONS 
3%%  Nichel  Steel 

Is  steadily  and  successfully  fulfilling  all 
purposes  where  the  finished  parts  are 
subjected  to  severe  and  unusual  stresses 

Large  stock  of  all  tempers,  suitable  for 
various  requirements,  is  always  available 

Send  for  "Book  of  Steels" 


Peter  A.  Frasse  ®  Company 

Incorporated 

General  Offices :  New  York.  Works :  Hartford 

NEW  YORK        HARTFORD       PHILADELPHIA        BUFFALO 
417  Canal  St.     Capitol  Ave.,  Ext.      623  Arch  St.       50  Exchange  St. 


ACME-DIE 


-CASTINGS- 

ALUMINUM-ZINC-TINaLEADiML0YS 

AcmeDie-Castin^Corp. 

Boston  Rochester  Brooklyn N.Y.  Detroit  Chicago 


DIE  CASTINGS 

CAN   BE  ASSEMBLED 
WITHOUT    MACHINING 

MADE   IN    ALUMINUM.   TIN.  ZINC    AND    LEAD    ALLOYS 

Chatham  Die-Casting  Co. 

128  Mott  Street  NEW  YORK  CITY 


"Nichrome"  Castings 

For  Heat  Treatment 

"MADE    TO   ENDURE   IN   HIGH  TEMPERATURE" 

BWnvEK-HSKSnS  Company 

-„„,        Ha5mSon,N.J.  —sfc, 

£8  So  JEFFERSON  51  WALKER  VI  LLE.  O NT  ENGLAND 


|id;l=MMMgli 


M 


1" 


Let  our  Engineering  Department  show  you  how  the  *  ^ 
use  of  Precision  Castings  can  save  money  for  you  '^MtS^\ 
PRECISION    CASTINGS    CO.,  Inc. 

Die  Casting  Plant  Brass.  Bronze  and  Aluminum  Foundry 

SYRACUSE,  N.  Y.  PONTtAC.  MICH 


GUARANTEED  FORCINGS 

for  all 

MACHINE  PARTS 

Wy man -Gordon  Company 


Worcester,  Mass. 


Cleveland,  Ohio 
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FORGING 
SERVICE— 

Means  performance,  and  we  are 
performing  to  the  satisfaction  of 
a  great  many  of  the  largest 
machine  tool  builders  in  the 
country.  We  can  do  the  same 
for  you  right  now. 

If  you  use  spindles,  gear  blanks, 
shafts,  rings — in  fact  any  kind  of 
hammered  forgings — we  would 
like  to  figure  with  you. 

Today  is  a  good  day  to  drop  your 
specifications  and  blue  prints  in 
the  mail  addressed  to 

The  Steel  Forgings 
Company 

CINCINNATI         OHIO,  U.  S.  A. 


D,  .FRANKLIN,  _c 
IE-CASTINGS 


Die-Castings  have  a 
permanent  place  in 
American  industry, 
largely  because  of 
Franklin  originality 
and  carefulness. 

Twenty-seven  years  ago 
this  organization  pro- 
duced the  first  die-cast- 
ings. Every  year  since 
has  added  to  the  fund  of 
experience  that  enables 
us  to  make  the  best 
die-castings — and  to  ap- 
ply them  satisfactorily  to 
the  widest  range  of  pur- 
pose. 

The  services  of  our  ex- 
perts are  always  avail- 
able. Send  samples,  or 
blue  prints,  for  recom- 
mendation and  estimates. 
Booklet  "/"  upon  request. 

Franhlin  Mfg.  Co. 

738  Gifford  Street,    Syracuse,  N.  Y. 
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DRILL  VISE       DRILL  SPEEDER 


..IN.V 

MAK1     i-iaii     t  OH   -.1  VI  MAI     il< 

ami-  ro  tun  'hi   woKit 


Always  a  gOOd  vise  for 
general  shop  use  on  driller, 
miller,  shaper,  or  planer. 
ami  at  the  same  time  holds 
.Mirk  for  duplicate  drilling 
"vithout     I  lie    cost    of    a    Jig. 


Fig.   2.     Without  Jig  Attachments. 


I  ..i     •■-.<■    in    Drillrra   from    20>lnofa    <<»    Iiiii1«-*<    Itndlnl 
1W    Twill  Drill.  O"  lo   ',"  requiring  •poxd  •>■>  to8000  R.  P 

VISE 


8,  jaws  t'i",  opem 

I  uilli    allacliiii.nl    . 

si;l'ihi;    without,    120.00, 

1, 1st. 

No.  -i,  jaws  ;>",  open 
7";  wiiii  attachment*, 
127.60;    without,    $25.00 

List. 

No.  B,  Jaws.  12". 
<i|M-iis  !i]  .' .  with  attach 
ments,    840.00;    without, 

$3(1.00.    List. 


DRILL   SPEEDER 

No.  2.  with  chuck, 
drills  0"  to  5/16".  List, 
$25.00. 

No.  3,  with  chuck, 
drills  0"  to  y>".  List. 
:?27.50. 

No.  3B,  with  No.  1 
Morse  hole  instead  of 
chuck,    $27.50. 

No.  4,  with  chuck, 
drills  0"  to  %".  List, 
$40.00. 

No.  4B,  with  No.  2 
Morse  hole  instead  of 
chuck,    $33.00. 

No.  2L,  with  chuck, 
drills  0"  to  %".  Has 
feed  lever  mechanism. 
List.  S33.00. 


All  Patented 


Send  for  Circular 


Fig.   3.     V-Jaw  for  Round  Work. 


THE  GRAHAM  MFG.  CO. 

Providence,   Rhode    Island 

Great  Britain:  Burton,  Griffiths  &  Co.,  Ltd., 
France,  Italy,  Switzerland,  Spain  and  Holland: 
Fenwick   Freres   &   Co. 


SHANKS 

III       IIIIIKII. 

SlZCH 


INCREASES 

THE  SPEED 

3 

TIMES 


SPINDLE 

3  revo- 

lutions 

to  1  of  Shank 


This    cut    shows    Nos.    3B    and    4B    only. 
There    are    two    other    styles    and    sizes. 


Made  in  sizes 

6"  to  21"  inclusive 


TRIMO 


The  word  "Trimo"  means  first- 
class  tools  made  by  the  Trimont 
Manufacturing  Company. 

Observe  the  cut  of  the  Trimo 
Nut  Wrench  at  the  top  which  has 
all  of  the  necessary  good  qualities 
for  a  machine  wrench  and  which 
is  especially  well  adapted  to  rail- 
road use. 


Trimont  Manufacturing  Company 

Roxbury  (Boston)   Mass. 


JYt  A^Tfc  T 

VISES  /or 
STRENGTH 

and  SERVICE 


In  the  big  shops — Massey 
Vises  are  used  in  great  num- 
bers and  have  gained  a  most 
enviable  reputation.  Not 
without  cause,  however,  for 
in  Massey  is  found  the  ultimate  of  strength,  ease  of 
handling  and  service.  Nothing  we  could  tell  you  about 
the  superior  qualities  of  Massey  Vises  would  be  half 
so  convincing  as  an  actual  test  in  your  own  shop  un- 
der ordinary  working  conditions.  Better  vises  cannot 
be  bought  at  any  price.  Made  in  various  styles  and 
sizes  to  fit  any  need.     Get  our  new  catalog  No.   18. 


MASSEY  VISE  CO.  "ifftSfflr"" 


Machinists' Swivel  Vise 


with  self-adjust- 
ing jaw  that  is 
as  strong  and 
durable  as  any 
solid  jaw,  and  a 
Swivel  Bottom 
that  gives  any 
desired  adjust- 
ment to  right  or 
left,  and  is  solid 
and  firm  at  any 
angle.  We  make 
all  sorts  of  good 
vises,  and  have 
been  leaders  in 
this  line  for 
forty   years. 

Send  for  catalogue 
and   price   list. 


PRENTISS  VISE  COMPANY,  106-S«eSt 

Sole  Agents  for  Canada:  A.  Macfarlane  &  Co.,  Coristine  Bldg.,  Montreal 
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Any  Vise  a  Machine 
Shop  Needs 

77*  VERY  type  of  vise  that  is  ever 
•*-^  required  in  a  modern  machine  shop 
is  included  in  Columbian  Sledge-Tested 
Vises.  This  makes  it  possible  to  stand- 
ardize Columbian  Vises  and  to  obtain 
the  advantages  of  malleable  iron  vises 
with  removable  (renewable)  steel  jaws. 


Columbian 


Sledge-Tested 


twice  as  strong  as  cast  iron. 


Vises  are 
Vise  break- 
age is  practically  unknown  in  shops 
equipped  with  Columbian  Vises. 

Besides  the  obvious  advantages  just 
mentioned,  Columbian  Vises  embody  a 
dozen  detailed  refinements  which  the 
expert  workman  soon  discovers.  Swivel 
bases  and  adjustable  jaws  set  and  release 
easily,  handles  always  slide  freely,  filings 
cannot  work  into  the  screw. 

Columbian  Sledge-Tested  Vises  em- 
body all  the  good  features  of  other  vises 
and  distinctive  features  of  their  own. 
They  sell  for  the  same  price  as  cast  iron 
vises. 

The    Columbian    Hardware  Co. 

Cleveland 
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Increased  range  to  your  engine  lathe  means 
added  profits  if  properly  used. 

PHOENIX  TURRET  ATTACHMENTS 

are  not  experiments;  they  meet  a  definite  need 
and  have  become  an  important  part  of  the  en- 
gine lathe  for  many  classes  of  work. 

Phoenix  Turret  Attachments  are  rigid,  con- 
venient and  durably  accurate  devices  that 
mean  economical  production  on  short  run  work 
of  many  operations. 

Ask  us  about  them 

PHOENIX  MANUFACTURING  CO. 

EAU  CLAIRE  WISCONSIN 

Cleveland  Office:     913-15  Engineers   Bldg. 


THE   WINNERS 

Used  in  Every  Shop  Where  Economy  and  Efficiency  Are  Practiced 


The  File  you  will  eventually  use— as  perfect  as 
will  and  skill  can  make— clean,strong,  sharp  teeth 

DELTA  FILE  WORKS 

PHILADELPHIA,  U.  S.  A. 
Used  in  Every  Shop  Where  Economy  and  Efficiency  Are  Practiced 


GROBET 

SWISS  FILES 


bearing  the  rabbit  trade  mark 
are  being  constantly  shipped 
to  us  from  Switzerland,  and 
the  quality  to-day  is,  if  any- 
thing, better  than  before  the 


war. 


"Progress"  and  "Improve- 
ment" are  the  watchwords 
of  the  GROBET  factory. 


MONTGOMERY®  CO. 

INCORPORATED 
Sole  Agents  for  105  FULTON  ST. 

United  States  and  Canada  NEW  YORK  CITY 
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Help  Speed  Production  with  Convenient  Shop  Accessories 

THE  CHAMPION  LINE 

Vises — Tool  Holders — Shop  Furniture 

Back  up  skilled  workmen  and  good  machines.  Their  con- 
venience and  quality  make  them  valuable  assets  to  produc- 
tion. The  heavy  support  at  the  cutting  edge  of  the  CHAM- 
PION TOOL  HOLDER  safeguards  the  tools  from  chatter 
or  mash,  while  the  close-up  grip  of  the  set  screw  permits 
the  efficient  use  of  short  length  bits. 

The  CHAMPION  VISE  has  swiveling  and  elevat- 
ing features  that  enable  the  user  to  adjust  the 
work  to  any  convenient  angle  and  hold  it  there 
rigidly.     Full  line  of  vises. 

The  Champion  Line  of  1 
All  SteelShop Furniture  " 
includes   portable    vise 


WESTERN  TOOL&MFG.  CO. 
SPRINGFIELD.  OHIO.. 


stands,  work  benches,  bench 
trays,  tables,  etc. 


THE  WESTERN  TOOL  &  MFG.  COMPANY 


SPRINGFIELD 


OHIO,  U.  S.  A. 


FOREIGN    AGENTS:    Alfred    HerbtTf,    Ltd.,    Great   Britain.    Italy.    Franco,    etc.       V.     Lrmener,     Copenhatf«i      Stockholm        SDliethofl      B* 
Rotterdam.      \V.    R.    Grace    &    Co.,    Chili,    Peru    and    Bolivia.     LOCAL    AGENTS:   Any    first-class   Ilanluar.     i 


Fits  any  vise  —  grips  all  shapes, 
exerting  equal  pressure  at  all 
contact  points — holds  even  slender 
rods  and  screws  —  needs  no  adjust- 
ment. The  cheapest  important 
equipment  you  ever  bought. 


THE  UNIVERSAL  EQUALIZER  CO. 

CINCINNATI  OHIO,   \J.  S.  A. 

NEWYORKOFFICE:    149  BROADWAY 


^frUIF^,  ALLIED  MACHINERY  COMPANYOF  AMERICA  <^iLMA(OA> 

^IILWWW/  SI  CMAMBCRS  ST    NEWVORR   I-  S  A  ^-^- -^^ 
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PREFERENCE  FOR 


IS  STRONGEST 


WHERE  THEY'VE 
BEEN  KNOWN 
THE  LONGEST 


PREFERENCE  for  Reed  vises  is  indicated  by  the  fact  that  they  are  standard  equip- 
ment in  scores  of  shops  where  mediocre  tools  are  not  tolerated,  and  where  quality 
tools  are  deemed  first  requisite  to  quality  work.  For  more  than  twenty  years  we  have 
made  our  vises  up  to  the  highest  standard.  They  are  stronger  and  last  longer.  Every 
part  machined  to  close  limit  gauges.  All  parts  perfectly  interchangeable.  Send  for  Catalog. 

REED  MANUFACTURING  CO.,  ERIE,  PA. 


Adjustable  Taper  Attachment 


A  Typical 

Athol 

Product 


THIS  is  no  makeshift  device ;  but 
a  carefully  designed,  well-made 
attachment  which  meets  with  in- 
stant approval  among  all  vise 
users.  Its  strong,  positive  grip  is 
a  wonderful  help  to  the  man  who 
works  all  day  at  a  vise.  Its  wide 
range  of  adjustment  permits 
handling  a  variety  of  odd  shaped 
work  to  advantage. 

Construction  is  fully  up  to  the 
"Athol"  standard — strength  where 
strength  is  needed — and  its  grip  is 
guaranteed. 

Details  of  this  attachment  and  of 
the  whole  "Athol"  line,  includ- 
ing the  famous  "Athol-Starrett" 
Vise,  in  Catalog  No.  34.  Send 
for  a  Copy. 


ATHOL  MACHINE  CO. 


ATHOL 


MASS.,  U.  S.  A. 
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Yost  Vises  have  become  the  first  choice  of 
the  most  critical  of  judges — the  skilled  me- 
chanic. These  tools  are  well  designed,  prop- 
erly balanced  and  absolutely  dependable  un- 
der all  conditions. 

The  cuts  illustrate : — 

The  Yost  Patented  Universal  Double  Swivel 
Vise,  which  revolves  upon  two  distinct  com- 
plete circles.  It  is  quickly  and  positively 
adjustable  to  any  degree  in  either  by  the 
action  of  a  single  lever.  Work  may  be  com- 
pleted at  one  setting. 

The  Yost  Patented  Universal  Double  Swivel 
Combination  Pipe  Vise  (above) — similar  in 
construction  to  the  vise  described,  with  the 
added  feature  of  drop  forged  pipe  jaws  of 
crucible  steel.  These  jaws  are  easily  re- 
placed. 

Send  for  catalogue  which 
describes     complete    line. 

YOST  MANUFACTURING  CO. 


MEADVILLE 


PA.,  U.  S.  A. 


300 


MACHINERY 


August,  1919 


"COES"  WRENCHES 


One  of  the  most  important  tools  in 
the  workman's  kit  is  his  wrench. 


A  "Coes"  Wrench  is  sure  to  be  one  of  the  most  popular. 
Always  dependable,  stronger  by  actual  tests  than  other 
wrenches,  easily  manipulated  and  convenient  in  use, 
Coes  Wrenches  are  made  in  styles  and  sizes  that  range 
from  the  small  6"  model  to  the  72"  steel  handle  railroad 
wrench — and  each  size  is  capable  of  the  most  strenuous 
work  within  its  range. 

Choose  the  style  and  size  that  suits  your  needs  then  ask 
your  dealer  to  show  it. 

Catalogue  of  Coes   Tools  Mailed  on  Request 


COES  WRENCH  CO. 


WORCESTER 


MASS.,  U.S.A. 


AGENTS-  J  C.  McOarty  &  Co.,  29  Murray  St.,  New  York.  438  Market  St.,  San  Francisco, 
Cal  1515  Lorimer  St.,  Denver,  Colo.  AGENTS:  John  H.  Graham  &  Co.,  113  Chambers 
St     New  York      London,  E.   C,   118-122  Holborn.     Fenwick  Freres,  Paris,  France. 


HOLLANDS  VISES 


Stationary  base  type  with  swivel  jaw 

Thirty-two  years  spent  in  making 
vises  has  developed  the  Hollands  Line. 
These  vises  embody  the  most  valuable 
modern  improvements.  #  They  are 
rigid,  durable  and  economical. 

"Every    Kind  for   Every     Pur- 
pose. "    Send  for  our  Catalogue. 


Established   1887 

HOLLANDS  MFG.  CO. 

ERIE,  PA.,  U.  S.  A. 


Don't  Waste  Time  Turning  Nuts 
With  An  Old- Fashioned  Wrench 


USE  A 

Favorite 


Reversible 
Ratchet 


Wrench 


which  is  a  time-saver  because  its  movement 
is  quick  and  positive,  cutting  out  all  the  ldst 
motion  of  the  old-fashioned  open  end  wrench. 

Cannot  slip  off  the  nut  and  hark  the  knuckles. 

GREENE,  TWEED  &  CO. 

Sole  Manufacturers 

109  Duane  St.,  New  York 
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TRUCKS  for  ECONOMY 


How  do  you  move  your  loads?  Several  husky  men  with 
heavy  wooden  trucks?  Or  a  boy,  a  Holyoke  Truck  and 
some  platforms?  Both  methods  work;  but  there's  a  diff- 
erence in  cost  that  will  amaze  you. 

Holyoke  Trucks  are  raised  and  lowered,  steered,  locked 
and  released  by  pressure  of  the  handle.    Simple,  conveni- 
ent and  safe.    The  lessened  danger  of  injury  to  work 
or  men  and  the  low  cost  of  handling  heavy  loads 
makes  Holyoke  Trucking  pay  big  returns. 

Holyoke  Trucks  are  made  in  several  styles,  in  sizes 
to  carry  up  to  4000  lbs.  Whether  your  plant  needs 
one  or  fifty — write  us.  We'll  show  you  how  to  cut 
handling  costs. 

HOLYOKE  TRUCK  CO. 

112  RACE  ST.,  HOLYOKE,  MASS.,  U.  S.  A. 

Export    Office,       77    BROAD     STREET,     NEW     YORK      CITY. 


Ch&g 

Automatic  Self-Opening  Die  Head 

Try  It  for  Your  Most  Troublesome  Threads 

A  compact,  reliable,  foolproof  die  head  that  elimi- 
nates all  threading  troubles.  The  H  &  G  Auto- 
matic Self-Opening  Die  Head  not  only  fulfills  its 
mission,  but  doubles  output  as  well. 

Simple,  easily  adjusted  and  positive  in  action,  it 
cuts  threads  uniformly  true — to  a  given  point 
right  up  to  the  shoulder — in  the  least  possible 
time.  The  die  head  runs  on,  opens  and  comes  back 
quickly — chasers  are  held  firmly  and  cannot  taper 
threads. 


Operating  cams  are  fully  pro- 
tected from  chips.  All  parts 
are  hardened,  ground  and  in- 
terchangeable. 

The  H  &  G  Threading  Machine 
is  another  development  which 
has  far  exceeded  expectations. 
Let  us  tell  you  about  it. 


Catalog  ? 


EASTERN  MACHINE 
SCREW  CORP. 

NEW  HAVEN         CONN.,  U.  S.  A. 
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Why  Not  Give  It  a  Trial  ? 


NOVO  SUPERIOR  —  The 
steel  without  an  equal. 

NOVO  —  The    standard    in 
high-speed  steel. 

INTRA — The    non-shrinking 
tungsten  alloy  tool  steel. 

GIBRALTAR— The  tool  steel 
without  a  risk. 


Write  for  our  latest  stock  list. 


One  of  the  largest  manufacturers  ot 
chasers  in  the  country  uses  Gibraltar  Steel 
exclusively  for  his  products.  He  has  tried 
all  the  best  grades  of  steel  and  finds 
Gibraltar  the  most  satisfactory. 

It  hardens  readily,  without  shrinking  or 
warping,  machines  easily  and  holds  its 
cutting  edge  for  long  periods  between 
grinds. 

Gibraltar  is  also  used  for  shear  blades, 
taps,  punches,  blanking  dies,  etc.,  by  many 
manufacturers  who  formerly  used  more 
expensive  steels.  N 

It  never  fails  to  increase  output  and  cut 
costs.   Why  not  give  it  a  trial? 


H.  BOKER  8C  COMPANY,   Incorporated 


101  DUANE  STREET 


NEW  YORK,  N.  Y. 


CLEVELAND      CHICAGO      DETROIT      MONTREAL      PHILADELPHIA      BOSTON 

PACIFIC  COAST  REPRESENTATIVES.  Berger  &  Carter  Co..  Pacific  Tool  &  Supply  Div..  San  Francisco.  Cal. 


=ESTABLISHED  1837  ■■ 
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HINIll  T  Y     Si   K  r  WS      Hindlev  Screws  are  cut  on  specially  designed  machines  which 
111111/lJlJl      UlsllUM  V     remove  lh(,   meta]   with  the  ieaBt  possible  disturbance  of  its 

Power    Feed     Lead  fiber.     They  are  accurate,  durable  and   better  finished   than 

9  '     c,    .       *       .screws  cut   by  ;mv  other  process. 

Worms,  Screws,  Spirals 

HINDLEY 

GEAR 
COMPANY 

1 105  Frankford  Avenue 
PHILADELPHIA,  PA. 


A   trial  demonstrates      Let  us  estimate 


Side  Milling  Cutters 


Made  by  the  New 

ECONOMY    PROCESS 

will  save  you  about 


59%  in  8"  x  1"   size 


52% 
43% 


1" 


Hn 


35%  in  4"  x  %"  size 
29%  "  3^x  y2"    " 

Others  in  proportion 


Worth  Investigating  ?     Write  for  complete  lists 

H.  H.  ARNOLD  COMPANY 

ROCKLAND  MASS.,  U.S.A. 


R0GE*s 


Reamers 

Measuring  Standards 

Adjustable  Hollow  Mills 


The  John  M.  Rogers  WorKs,  Inc. 

Gloucester  City,  N.  J.,  XJ.  S.  A. 1865-1919 


P 


Are  the  result  of  over  thirty 
years  of  experience  in  the 
manufacture  of  high  grade 
cutting  tools,  both  carbon  and 
high  speed. 

We  endeavor  to  give  to  the 
user  of  these  tools  the  very 

best  material  and  workmanship  obtainable 

together  with  prompt  service. 

Write  for  prices  and  delivery. 
Estimates  given  on  special  tools. 

AMERICAN  MACHINE 
PRODUCTS  COMPANY 


DETROIT 


MICHIGAN,  U.  S.  A.        1TOOIS1 


YOU  WANT  THIS! 

because  it's  going  to  save  you  money.     It's  the 

Underwood  Portable  Boring  Bar 

You  can  take  it  to  the  job 
and  bore  all  cylinders  in 
place. 

Other    labor-saving  de- 

\1§S       vices- 

fj^      Get  complete  Catalog 

H.  B.  UNDERWOOD  CORPORATION 

PHILADELPHIA  (Est-  1870)  PENNA.,  U.  S.  A. 
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When  you  buy  special  tools  anc^gtccessories  from 
a  specialist  you  get  better  toolsm  less  cost  than 
when  you  make  them  yourself — even  such  small 
items  as 

SPACING  WASHERS 

To  Prove  This,  Try  Ours  on  Your  Next  Order 

Stock  sizes — with  or  without  standard  key  ways 
— for  arbors  of  the  following  diameters:  %,  %, 
%,  %,  %,  1,  IVs,  I1/*,  1%.  1%.  1%.  1%.  1%-  8. 
21/4,  2V2,  3  and  3%  inches.  Stock  thicknesses: 
.003,  .005,  .015  and  .025  inches.  To  order,  .0015 
to  3.000  inches. 


UNIVERSAL 
CARD  HOLDERS 


""I 


PAT.  API)  FOR 


tkH 


Samples  and  Price 
List  on  Request 


Card  holders  for  stock  bins,  shelves,  trucks,  stock 
boxes,  etc.,  are  another  small  but  important  com- 
modity more  economically  manufactured  by  people 
in  that  line  of  business. 


Universal  Card  Holders 


are  adaptable  for  cards  of  various  proportions,  can  be 
used  in  either  vertical  or  horizontal  position  and  per- 
mit the  use  of  almost  the  entire  card  which  can  be 
readily  inserted  and  removed. 

Four  sizes  in  stock — 2,  3,  4  and  5  inches.  Other  sizes 
to  order. 


DETROIT  STAMPING  COMPANY  KHttWCl 


CARPENTER 

TAPS  &  DIES 


Look 
for  the 


•  REGISTERED' 

V 


Carpenter 
Mark 


It  is  the  sign  of  49 
years'  experience  in 
the  manufacture  of  ac- 
curate screw  cutting 
tools.  It  promises  de- 
pendable, high  grade, 
uniform  quality,  al- 
ways. 

Send  for  Catalogue. 


J.M.CARPENTER 
TAP  &  DIE  CO. 


COWLES 

Millij^utters 


PAWTUCKET 


RHODE  ISLAND 


Quick 
Deliv- 
eries 
Send 
Inquirif 

We  make 
nothing 
but  High 
Speed 

Steel  Milling 
Cutters. 


Quality 


First 


COWLES  TOOL  COMPANY 

CLEVELAND  ^-^  OHIO 

© 
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THE  ACME  RIGID  H.S.  EXPANDING  BLADE  SHELL  REAMERS 

You  can  spend  two  hours  of  a  toolinakor's  time 

underlying  blades  and  grinding  reamera  down 
to  size  for  ever;  ttm  hours'  use  If  you  want  to. 
With  tin-  Aimr  reamera  ninety  per  cent  of  the 

time  thus  wasted  is  saved.  With  the  Acme 
reamera  you  can  get  an  expansion  as  fine  as 
.0005  hi  a  IV  w  seconds  and  a  maximum  expan- 
sion of  the  blades  oi  's  When  the  blades  are 
worn  out  they   can   be  renewed. 

Try  an  Acme  against  any  reamer  you  have  ever 
used  and  see  the  great  difference  In  general  effi- 
ciency and  lower  cost  of  maintenance.  Write  for 
an  Acme   bulletin  today. 


The  Schellenbach-Hunt  Tool  Co.,  Cincinnati,  0. 


FOREIGN    AGENTS:   Burton.   Orifllths  &  Co.,   Ltd.,   London,   England.     Markt  &   Co..  193  West  St.,  New  York;  Germany  and   Italy.     New  York  Export 
:inil   Import  Co.,   l&t-137  Front  St.,  New  York;  China,  Japan  and  Australia.     Williams    &    Wilson,    Montreal,    Canada.      J.    S.    Cock,    Christiania,    Norway. 


Send  Data  Genesee  Tools 

That's  what  the  coupon  says.  The  data  is 
well  worth  having — so  send  the  coupon  to- 
day. The  Genesee  Hollow  Mill  holds  to 
size — never  clogs — adjusts  to  within  0.001". 
One  set  of  blades  outlasts  from  three  to  five 
solid  tools — can  be  replaced  at  small  cost. 
Stock  passes  through  tool — shank  fits  di- 
rectly into  turret. 


PATENTED 

Adjustable 
GENESEE  MFG.  CO.,  ROCHESTER,  N.  Y. 

Manufacturers  of  the 

GENESEE  HOLLOW  MILL 

And  Other  High  Grade  Metal  Specialties 

GENESEE  MANUFACTURING  COMPANY, 

Rochester,  N.   Y. 
Send   data   Genesee   Tools. 
Name   


INDICATING  CALIPERS 

For  Machinists,  Pattern, 
Tool  and  Model  Makers 

All  the  features  of  Outside  Cali- 
pers, Rule,  Indicator,  and  Mag- 
nifier in  one  simple,  accurate 
tool  which  is  easily  read  and 
can  be  manipulated  with  one 
hand. 

3"  size  graduated  in  64th  inches; 
scale  enlarges  2  times. 
2"  size  graduated  in  100th  inch- 
es; scale  enlarges  3  times.  Ask 
your  dealer — or  write  us  for  de- 
tails. 

Indicating  Calipers  Co. 

506  E.  19th  St.,  New  York  City 


Address 


Machinbbt,    8-19. 


RED-E 

TOOLS 

Red-E 

Shaper  Tool 

with   the   cutter 
back  of  the  line 
of   force    over- 
comes all  chatter 

The  Ready  Tool  Co. 

Makers  of  the  tool  "with  the 
tool  steel  bearing   A 

650  RAILROAD  AVENUE 

Bridgeport,  Conn. 

1m      It   ^B 

Wm     will     ^B 

■F  pay  you  ^B 

Wm   to  send  for  « 

W  catalogue  of  ^B 

F  our  full  line  of  J 

sV,    time  and  la-  JB 

Bk     bor  savins  ^H 

Wek      Tools      A® 

Hk      and     JK 

|Bk  Dogs  JM 

1 

REED 


MICROMETERS 


Send  for  Price  List  No.  1 


Highest  in  Value— Lowest  in  Price 

Guaranteed  fair  Accuracy  and  Long  Service 

REED  SMALL  TOOL  WORKS 

George  H.  Alexander.  Birmingham,  England.  General  Representative  in  the  British  Isles 
Cherry  a«d  Viae   Sts.  WORCESTER.  MASS..  U.S.A 
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For  Quick  Adjustment  of  Boring  Tools 


on  Miller,  Boring  Mill, 
Drill  Press  and  Lathe 

Modern  requirements  leave  no  time 
for  the  old,  leisurely  rule-of-thumb 
method  of  adjusting  cutters  in  the 
boring  bar,  nor  is  this  means  suffi- 
ciently accurate  for  modern  work. 
An  average  of  33  per  cent  of  time  may 
be  saved  by  means  of  the  Casler  Off- 
set Boring  Head  in  boring  jigs,  fix- 
tures and  other  work  more  conveni- 
•  ent  to  hold  stationary  than  to  rotate. 


THE  CASLER  OFFSET  BORING  HEAD 

also    reduces   the    number   of  tools    required   to   bore  Boring  Bar  May 

holes  accurately  to  size,  as  the  range  of  each  is  four  Pass  Clear 

times  the  offset  of  the  boring  head  plus  the  capacity  Through  the 

of  the  tool  at  center.    Adjustment  is  made  by  means  Head. 
of   a    screw   with    micrometer    graduations   to   0.001", 
and  a  socket  wrench. 

MARVIN  &  CASLER  CO. 


Complete 
Description 
in  Catalog. 


CANASTOTA 


NEW  YORK,  U.  S.  A. 


The  Chuck  That 
Never  Slips. 

The  More 

You  Crowd  It, 

The  Tighter 

It  Grips. 


Narpagansett  Machine   Co. 

PROVIDENCE,  R.  I.,  U.  S.  A. 


If  You  want  the  jpest  Lathe  or  Drill 
Chucks — buy  Westcott's 

Little  Giant  Auxiliary  Screw  Drill  Chucks,  Little  Giant 
Double  Grip  Drill  Chucks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  Com- 
bination Lathe  Chucks,  Scroll 
Combination  Lathe  Chucks,  Spur 
Geared  Scroll  Universal  Lathe 
Chucks,  IXL  Independent  Lathe 
Chucks,  Cutting-off 
Chucks. 

Strongest  Grip,  Greatest  Capacity 
Great  Durability  and  Accuracy 

WESTCOTT  CHUCK  CO. 

ONEIDA,  N.  Y.,  U.  S.  A. 

Spur  Geared  Scroll  Comblna-  .    .  -     -~  .  ..    ... 

tion    Lathe   Chuck  Agk  for  Catalogum 


A  STEP  FORWARD  IN  AIR  CHUCK  DESIGNS 

LOGAN 

AIR  OPERATED  CHUCKS 


Constructed    on    an   en- 
tirely  new   principle. 
Note  the  improved  jaw- 
operating   mechanism. 
Positive  in  action.   Pow- 
erful in  grip.  Economi- 
cal  to   operate. 
Thoroughly   dependable. 


The    one    piece    b< 
proved     Jaw-op< 
mechanism,   and    the   dust 
proof    feature    is    suR.trrs- 
tive    of    LOGAN    superior 
qualities         and         insure 
greater    production  '  as    is 
manifest    in    their    ability 
to    more    fully    utilize    the 
air    applied    when    used    in 
connection    with     LO< 
double    ict  [ng  air  cylinder 
Send   for  our  catalog  fully 

describing  the  Logan  line  of    Air    operated    Equipment. 

frank;g.  payson  co. 

9  South  Clinton  St.,  CHICAGO,  ILL.,  U.S.  A 
Manufactured  by  Logansport  Machine  Co.,  Logansport,  Ind. 
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Hold  On! 


Am  American  ought  to 
hold  on  to  his  Liberty 
Bonds.  And  a  chuck 
ought  to  hold  on  to  its 
work.  There  are  two 
morals  in  this.  Every 
time  you  order  Sweetland 
Chucks  you  obey  one  of 
them. 


Chucks 
Dies 
Stamps 
Tools 


SWEETLAND 

LATHE  CHUCKS 


Strong,  safe,  simple  chucks  that  last  long  and  give 
utmost  satisfaction  as  long  as  they  last. 


Buy  them,  if  only  on  this 
count:  In  gripping,  a  Sweet- 
land  Lathe  Chuck  distributes 
the  strain  over  the  dovetail — 
and  not  on  the  screws. 


Catalog  11-  C  will  help  you  in 
ordering.  Send  for  a  copy 
to-day. 


HOGGSON  &  PETTIS 
MANUFACTURING  CO. 


New  Haven 


Connecticut 


The  Safety  Drill  and  Tap  Holder 


The  Beaman  &  Smith  Co.,  Rh°d 


is  the  only  attach- 
ment for  the  pur- 
pose that  gives 
universal  satisfac- 
tion and  is  un- 
equaled  in  effi- 
ciency, conveni- 
ence, rapidity,  ac- 
curacy and  sim- 
plicity. Nothing  to 
break  or  get  out 
of  order.  Made  in 
4  sizes,  covering 
from  0  to  2V2 
inches   diameter. 

PROVIDENCE 

e  Island 


TAPS  and  REAMERS 

First-class  Tools  and  Prompt  Deliveries 

REIFF&  NESTOR  CO.,  Lykens,  Pa. 


^ 


Twice  the  strength, 

Twice  the  wear, 

Twice   the    satisfaction    is   what 

the  double  rib  construction  and 

the  T-W  workmanship  mean  to 

chuck  users. 

Send  for  a  catalog 

Terkelsen  ®  Wennberg 

Manufacturers  of 
T-W  Chuch 


? 


1874  TRUMP  DRILL  CHUCK  ™™ 


Three  Size* 


We  have  been   mak- 
ing it  for  45   years; 
it     is     still     the 
BIG     Chuck    at 
the    SMALL    price ; 
for  Straight  or  Tap- 
er   Shank   Drill9. 
Write  for  prices 
and  particular* 


TRUMP  BROS.  MACHINE  CO.  Wilmington,  Del. 
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Any  Hole — any  Good  Tap     but  only  the 

WOODSTOCK 
Tapping  Chuck 


Because — 

the  "Woodstock"  is  uniformly  depend- 
able. It  slips  before  the  danger  point 
is  reached — not  sometimes  but  always. 
This  guarantees  the  safety  of  any 
standard  tap,  in  any  kind  of  a  hole,  in 
all  classes  of  metal. 

Tell  an  old-timer  that  a  boy  can  tap 
blind  and  shallow  holes  as  well  as  he 
and  he  won't  believe  it  until  you  show 
him  the  simply  foolproof  mechanism  of 
the  Woodstock  Tapping  Chuck. 

Details  on  request 

PETER  BROS.  MFG.  CO. 


135  Railroad  Ave. 


ALGONQUIN,  ILL 


A  Big  Advantage  in  the  New  Parallel  Grip 


The  American  Pneumatic  Chuck  has  a  new  parallel  grip, 
which  permits  work  to  be  held  with  same  pressure  for 
its  full  length,  irrespective  of  diameter  variations  up  to 
Vi"  or  of  a  taper  on  the  work.  Hinge  pins  are  not  sub- 
jected to  strains,  as  the  draw  rod  pulls  directly  on  jaws. 
Pin  holes,  thus,  are  not  likely  to  become  elongated,  and 
cause  inaccurate  jaw  alignment. 

Made  with  open  end  for  bar  work.  Three  jaw  chuck  in 
2",  3",  4"  and  5"  sizes.  Two-jaw,  four-jaw  and  special 
capacity  chucks  made  to  order. 

Let  us  send 
complete  details 


MANUFACTURED  BY  THE 

American  Pneumatic  Chuck  Co. 


CHICAGO 


ILL,  U.  S.  A. 


SELLING  AGENTS 

NEIDOW  &  PAYSON  COMPANY 

9   So.   Clinton   Street 
CHICAGO  ILL.,  U.S.  A. 

Detroit   Office:   L'  Qoebe]   Bldg  . 
Eastern   Mchjr.   ^    Equipment   <'■       !'i 
Pa.      James    Bocklej    Co.,     M 
Qeorge    II.     Alexander, 
Am    Forgei   di    \  ill 


THE  AMERICAN  PNEUMATIC  COLLET  CHUCK 
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THE  BARKER WRENCHLESS  CHUCK 


Chuck  Instantly 

Whether  the  lathe  is  turning  or  still- 


T 


HE    BARKER    WRENCH- 
LESS  CHUCK  entails  no 
paraphernalia.    It  is  com- 
plete in  itself. 

Its  enormous  gripping  power  fits 
it  for  the  very  heaviest  duty,  while 
its  nearly  frictionless  construc- 
tion maintains  an  intimate  touch 
between  the  operator  and  the  cut, 
on  lighter  work. 

Its  instantaneous,  self-centering 
grip  and  release  turn  into  actual 
production  that  time  which  is 
otherwise  expended  in  wrench 
work  and  adjusting. 

It  keeps  the  lathe  always  turning 
against  a  cutting  tool. 

It  is  increasing  lathe  production 
all   over  the   United  States,   as 


shown  by  a  continuous  stream  of 
testimonials. 

The  Spicer  Manufacturing  Com- 
pany, South  Plainfield,  New 
Jersey,  reduced  their  chucking 
time  50  per  cent  through  use  of 
the  BARKER  WRENCHLESS 
CHUCK. 

It  permits  bar  work,  is  easily  fitted 
to  or  removed  from  any  standard 
lathe,  and  by  virtue  of  its  con- 
struction will  last  for  many  years. 

It  is  made  where  it  was  developed 
and  perfected,  in  the  shops  of  the 
THOMAS  ELEVATOR  COM- 
PANY. 

Send  for  booklet  with  prices,  full 
description  and  illustrations  of 
mechanism. 


TECD-5 


THOMAS  ELEVATOR  COMPANY 

Chuck  Division 
28  South  Hoyne  Avenue  Chicago,  Illinois. 

Branch  Office:  328  Park  Row  Bldg.,  New  York,  N.Y. 
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The  Pay  Envelope  Shows  Why 

Right  tools  mean  good  work,  good  work  means 
more  money  and  contented  workers  who  stay 
on  the  job. 

Wear-Ever  Tap  Chucks  further  quick,  accurate 
work  that  gives  all-round  satisfaction.  Whether 
you  pay  your  help  by  the  "piece"  or  "week," 
their  wage  and  your  profit  depend  on  the  quality 
and   quantity   of   production. 

Wear-Ever  Tap  Chucks  make 
accurate  chucking  a  matter  of 
course;  they  save  taps,  speed 
up  work  and  don't  get  out  of 
order.  They  are  simple  in  de- 
sign, easy  to  use ;  the  first  cost 
is  small  and  they  give  a 
straight,  positive  drive  to  any 
straight  shank  tool. 


PRILL 
5PINDLE 


Your  men  will  appreciate  them; 
you  need  them.  Ask  to  see  them 
at  your  dealers  or  write  us  for 
a  sample  chuck. 


SGULLY-JONES    &    COMPANY 


647  Railway  Exchange  Bldg. 


CHICAGO,  ILL.,  U.  S.  A. 
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Steel  Reenforced  Lathe  Chucks 

Answer  This! 

Wouldn't  you  buy  a  case  of  100 
proof  Bourbon  at  the  same  price 
as  a  case  of  2%(/c  Beer  ? 

WELL 
Our    Steel    Reenforced    Lathe 
Chucks  are   the  same  price  as 
Iron  Body  Lathe  Chucks 

AND 
For  the  differences  in  strength, 
refer  to  the  two  beverages  men- 
tioned above. 


SEE  THAT  STEEL  RING 


Durable 


Economical 


PRATT  CHUCK  CO.,  fra™Tn.y. 

Factories:  FRANKFORT,  N.  Y.         ONEIDA,  N.  Y. 
NEW  YORK  Sales  Office  and  Stockroom:  39  CORTLANDT  ST., 
CHICAGO    Sales  Office  and  Stockroom :    557  W.  MONROE   ST. 


IIMHIM'^!. Illllllllllllllllllllll ,1111111 Iimilil M 


lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliiii minium 


DOUBLE  GRIPP 

Safety  Tapping  Chucks 

SAVE  TAPS  — 
SAVE  TIME— 
TAP  THE  HOLE 
STRAIGHT  — 
EVERY  TIME 

WHERE  TAPS  WEAR  OU1 
BUT  NEVER  BREAK 

Safety  Tapping  Chucks  are  stand- 
ard equipment  in  the  Keystone 
Driller  Company's  shop  at  Beaver 
Falls,  Pa.  Most  of  the  work  tap- 
ped consists  of  brass,  cast-iron  and 
steel  parts  for  oil  well  pumps  and 
engines — wrist  pins,  base  plates, 
crossheads,  pipe  fittings  and  cylin- 
ders up  to  18"  diameter.  Taps 
from  5/i6"  to  %"  are  used  on  this 
work — used  hard,  until  they  are 
worn  out.  Broken  taps?  They 
don't  know  the  meaning  of  the 
word. 

William  L.  Procunier 

549  W.  Washington  Blvd.,  Chicago,  III. 

New    York    Representative:     Young,     Corlev     &     Dolan,     Inc  ,     115 
Broadway,    New   York   City. 
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HORTON  for  CHUCKS 


Send  for  Catalogue  16,  which  lists  our  entire  line 


\  N  inclusive  line  gives  a  wide  choice  of 
**■  styles  and  sizes.  Horton  Chucks  include 
steel,  iron  and  combination  chucks — from  the 
Horton-Morrow  Drill  Chuck  to  the  big  Horton 
42"  car  wheel  chuck.  The  upper  cut  shows  Hor- 
ton Face  Plate  Jaws — steel  or  iron — made  in 
sizes  from  4"  to  14",  for  use  interchangeably 
on  different  face  plates  with  special  provision 
for  convenient  rigid  attachment. 

The  Horton  All  Steel  Independent  Lathe 
Chuck  is  designed  to  withstand  severe  service 
without  deterioration. 

No  matter  what  your  need — there's  a  Horton 
Chuck  to  fill  it. 


THE  E.  HORTON  &  SON  CO. 


WINDSOR  LOCKS 


CONNECTICUT 


GEARED  SCREW  CHUCKS 

Universal  and  Combination  3-Jaw  or  4-Jaw 


These  powerful  chucks, 
with  extra  heavy  gear- 
ing, are  distinguished 
for  their  accuracy  and 
east  of  operation.  To 
reverse  jaws  simply 
loosen  the  jaw  screws, 
turn  the  upper  section 
end  for  end  and  tighten 
screws  again. 

May  we  send  Catalog? 


THE  SKINNER   CHUCK  COMPANY 


Factory  and  Main  Office 

London  Office,   139  Queen  Victoria  St. 


San  Francisco  Office,  Rialto  Bldg. 


NEW  BRITAIN,  CONN. 

New  York  Of/ice.  94  Reade  St. 
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CUSHMAN  CHUCKS 


Drill 
Chucks 
Lathe 
Chucks 


Portable 
Face- 
Plate 
Jaws 


It  takes  time  to  make  good  chucks. 

It  takes  time  to  train  men  to  make 

them  right. 

We've  been  57  years  making  Cush- 

man  Chucks. 

We've    made    every    one    of    those 

years  count. 

We've  got  every  chuck  in  .^tock  that 

you  need  in  your  plant. 

State  your  requirements. 


THE  CUSHMAN  CHUCK  COMPANY 


HARTFORD 


CONN.,  U.  S.  A. 


^r"'»     •ujtemmm^^^^P, 


Lathe  and  Drill 

Chucks  and 

Micrometer 

Calipers 


Almond  Micrometers  have  been  per- 
fected to  the  point  where  they  are 
comparable  only  with  Johansson 
Gages  for  accuracy.  Made  in 
English  and  Metric  Measurements. 


Direct  Drive  Gear  Nut  Drill  Chucks 

have  hardened  pinion  bushings  and  other  ex- 
clusive "Almond"  features.  Almond  Lathe 
Chucks,  one  piece  body,  economical  to  operate. 
Details  on  request. 

T.  R.  Almond  Mfg.  Co. 

Ashburnham 


MaSS.,  U.  S.  A.         pat.  Sept.  12, 1912 
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M.E.C. 

Air-Operated 

Chucks 

Selected 

Because  of 

Their 

Powerful 

Grip 

The  distinctive  sav- 
ing- in  chucking 
time  which  charac- 
terizes M.  E.  C.  Air- 
Operated  Chucks 
takes  second  place 
in  the  operation 
here  illustrated.  A 
heavy  roughing  cut 
is  taken  in  the 
forged  steel  ring, 
191/!"  diameter,  and 
the  problem  was  to 
get  a  chuck  that 
was  positive  as  well 
as  fast. 


The  machine,  a  high  power  production  lathe  equipped  with  cutter  of  high  speed 
steel,  is  being  pushed  to  capacity;  but  the  work  never  slips  or  wavers  in  spite  of 
the  heavy  cut.  Held  in  the  powerful  grip  of  an  M.  E.  C.  Three-Jaw  Air-Operated 
Chuck  it  cannot  slip. 

M.  E.  C.  Chucks  insure  top-notch  production,  save  chucking  time  and  permit  oper- 
ating machines  to  capacity.  They  are  easy  to  control,  which  saves  the  operator's 
energy,  and  increase  output  30  to  50  per  cent  on  every  installation. 

M.  E.  C.   Three-Jaw  Chucks  have  advantages  worth 
investigating 

MANUFACTURERS   EQUIPMENT  COMPANY 


Waller  and  Fillmore  Streets 


CHICAGO,  ILL.,  U.  S.  A. 


NEW  YORK  OFFICE:   Woolworth   Bldg.,   New  York  City. 
AGENTS:   J.   R.   Stone  Tool  <£.   Supply  Co.,   Detroit,    Mich.;  Thomson    Tool    &.   Supply   Co.,    Indianapolis,    Ind. 
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IT'S  easy  ana  con- 
venient to  open 
and  close  them 
quickly  —  requiring 
a  mere  twist  of  the 
wrist  with  the  ever- 
ready  key. 
They  hold  drills 
firmly  and  accurate- 
ly on  center.  Their 
working  qualities 
are  unsurpassed. 
Their  proven  su- 
periority is  the  rea- 
son why  they  are  so 
universally  found  in 
modern  sho  p  s 
throughout  the  world 


5iiiiHiniiii»miiimiiiiiiMi»imitii»umuiiiH»iiimuiuiiiiiniitiiM^^ 


A    "Purple  Patch"   on 

a  pair  of  pink  trousers  would  be  out  of 
place.   Wouldn't  it? 

Yet  a  shop  owner  will  often  use  a  misfit 
tool,    SIMPLY    BECAUSE    HE    HAS    IT. 
It  usually  shows  in  the  cost  of  the  fin- 
ished work. 
"Ain't  it  the  truth?" 

THE 

ETTCO  DRILL 
CHUCK 


is  a  particularly  adapt- 
able tool.  Needs  no  key, 
yet  may  be  manually 
tightened  if  desired. 
Drives  straight  shank 
drills  without  slipping. 

One-piece,  dust-proof 
body  and  four  other 
parts  are  all  that  are 
used  in  entire  construc- 
tion. No  projections. 
Ball  bearing. 


EASTERN  TUBE  &  TOOL  CO. 

INCORPORATED 

41-59  Gardner  Avenue  Brooklyn,  N.  Y. 


tm5T  Rotary  Chuck 


Keeping  a  good  tailstock  turret  on  hand 
is  first-class  output  insurance.  If  one 
of  your  big  turrets  is  down  for  repairs 
p  or  production  lags  on  any  other  multi- 
operation  work,  the  "Newman"  can  be 
depended  on  to  meet  the  emergency. 

Takes  less  than  15  seconds  to  attach 
to  the  tailstock  of  any  engine  lathe  and 
has  capacity  for  drilling,  reaming,  tap- 
ping, etc.,  up  to  li/2  inches. 


Newman   Manufacturing   Company 


TEN 
DAYS' 
FREE 
TRIAL 


Established  1882 

717  Sycamore  Street 
Cincinnati,  Ohio 


DETAILS 

ON 
REQUEST 
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Graduated  Adjustable    Friction    Self-Centering 

Tap  Holder  for  Turret  Lathe 

TAPS  STEEL  as  Safely  as  Cast  Iron 


ERRINGTON 

MECHANICAL        LABORATORY 

39  CORTLANDT  STREET,  NEW  YORK 

136  Weil  Lake  Street.  Chicago 
New  England  Branch:  829-A  Old  South  Building,  Boston.  Maaa. 


Catalog  Francais:     Edgar  Bloxham,  Paris 
12  Rue  du  Delta 


Regulates  the  Whole  Power  of  Machine  to  Just  Drive,  but  Cannot 
Break  Tap.    When  Tap  Sticks  (or  Strikes  Bottom)  the  FRICTION 

SLIPS,  and  Tap  can  thus  be  Run 
In  and  Out  until  the  Toughest 
Metal  is  Quickly  Tapped. 


JlZ 


Double-Clutch  Sleeve 


Interchangeable  Spring  Shank  for  Rough  and 
Finish  Taps  occupying  One  Turret  Hole. 


Especially     Good     for     Roughing     and     Finishing     Taps,     Running     Solid     Dies     Up 
Against   a   Shoulder,   etc. 


BICKNELL-THOMAS 

FRICTION  TAP  CHUCKS 

SAVE  TAPS 


With  sufficient  power  to 
drive  taps  under  all  ordi- 
nary conditions,  the  fric- 
tion drive  of  the  Bicknell- 
Thomas  Tap  Chuck  slips 
when  unusual  strains 
threaten  trouble. 

Their  construction  in- 
sures durable  accuracy, 
the  compact  design 
makes  them  especially 
valuable  on  multiple 
spindle  machines. 

Made  in  four  sizes — Vs" 
to  1".  Straight  or  Morse 
Taper  Shanks. 

Send  for  the  circular 


BICKNELL-THOMAS  COMPANY 

GREENFIELD,  MASS. 


— UNION — 

Drill  Chucks 


\   Accurate 

T     ^W*   and 

ya»  a  Tr^ 

Positive 


An  all-around,  general  purpose  drill 
chuck  that  can  be  depended  on  to  drive 
any  kind  of  a  drill  in  any  kind  of  stock. 
Accurate,  positive  and  constructed  to 
"Union"  standards,  this  chuck*  is  made 
in  seven  sizes — 0  to  2  inches — and  is 
provided  with  patent  transverse  slot  to 
take  drills  with  tenons. 

Catalog  Lists  Full  Line 


Union  Manufacturing  Co. 

26 conundt street  New  Britain,  Conn. ,  U.S.  A. 

MAKERS    OF    A    COMPLETE    LINE    OF    CHUCKS 


Keep  yourself  informed 
of  the  latest  develop- 
ments. 

Send  for  Catalog 
206M. 


"D  &  W"  Service  is  Progressive 


"D  &  W"  Magnetic  Chucks  are  equipped  with  a  variety  of  auxiliary 
plates  to  be  used  as  jigs  or  fixtures  for  holding  odd  shaped  work  and 
with  end  and  side  stops  and  a  vertical  attachment  for  mounting  the 
chuck  perpendicular  to  the  machine  table.  We  also  make  taper  and 
swiveling  magnetic  chucks  and  are  constantly  perfecting  additional  fa- 
cilities for  broadening  "D  &  W"  Chucking  Service. 


D  ®  W  FUSE  COMPANY,  Providence,  R.  I. 
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l! rant  experience  covers  every  phase  of  gear 
produotion;  Grant  facilities  are  equal  to  any  de- 
mand; Grant  deliveries  are  prompt,  and  most 
important  just  now,  Grant  prices  are  right. 

A  dependable  source  of  supply,  from  which  uni- 
form gears  may  be  had  at  any  time,  is  an 
asset  for  any  smooth-running  plant.  Grant 
Gears  will  keep  yours  going  without  a  hitch. 
Send  a  trial  order.     Ask  for  latest  catalogue. 


gBflftr  qeflR  works 

P  f  i  NcoRPORftre  t>  F  "> 

151    PEPkRU   STR6£T,BOSTON,MASS. 
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HINDLEY  GEARS 


Whatever  you  make,  if  you  use  gears,  it  will 
pay  you  to  specify  "Hindley  Gears."  A  great- 
er-than-ordinary  number  of  teeth  in  contact 
and  consequently  greater  bearing  surface 
make  Hindley  Gears  the  logical  choice  for 
high  speeds  and  heavy  pull. 


Thirty -nine  Years 
on  the  Market 


Specify  | '  'Hindley ' ' 
on  your  next  order 


Hindley  Gear  Company 

1105  Frankford  Avenue         Philadelphia,  Pa. 


FORGED 
GEAR  BLANKS 


Strong,  durable,  depend- 
able— better  than  castings 
and  frequently  less  ex- 
pensive —  forged  gear 
blanks  have  practical  ad- 
vantages for  all  classes  of 
mechanisms,  as  evidenced 
by  regular  repeat  orders 
from  manufacturers  in 
every  line.     Fall  in. 


ESTIMATES  FURNISHED  PROMPTLY 
ANY   SIZE,  STYLE  AND    QUANTITY 


THE  MACHINERY 
FORGING  COMPANY 

Hamilton  Avenue  and  Marquette  Street 

CLEVELAND,  OHIO,  U.  S.  A. 


A  Sign  of  Good  Gears 


Gears 
all 

Sizes — 
Almost 
all 
Kinds 


We  make  large  and  small 
gears  of  steel,  brass, 
bronze,  cast  iron  and 
other  materials.  Our 
plant  is  equipped  with 
up-to-date  machines, 
managed  by  long  experi- 
enced men. 

We  also  heat  treat  gears. 
Good  deliveries — attrac- 
tive prices.    Write  us. 


The  Earle  Gear  &  Machine  Co. 

4705  Stenton  Avenue,  Philadelphia 
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PHILADELPHIA 

Worm  Gear  Units 


PHILADELPHIA 
GEAR.  TIME 


c 


r  n 


o 


ah  J  > 


"frorySecondCounis 


We're  Making  These  Units  With 
Either  Ball  or  Plain  Bearings 


Send  your  specifications, 

and  be  sure  to  ask  for 

our  new  catalogue. 


To  assure  our  customers  long  and  efficient  ser- 
vice from  our  worm  gear  drives,  we  are  pre- 
pared to  supply  housed  worm  gear  units  com- 
plete— worm,  gear  and  housing  fully  assem- 
bled and  tested — all  ready  to  set  up. 

Centers  are  accurately  fixed  and  there  is  no 
possibility  of  gears  getting  out  of  alignment 
with  the  consequent  power  loss  due  to  exces- 
sive friction. 

These  housings  are  furnished  with  plain  or 
roller  bearings  according  to  the  nature  of  the 
service  required  and  with  the  worm  either 
above  or  below  the  gear. 

Ample  lubrication  is  provided  for  in  either 
case  and  smooth,  silent,  economical  operation 
is  assured. 


PUaJclpL 


1120 1128  Vine  St. 
S  Philadelphia 
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JONES 

Generated  Gears  of  Every  Description 

Your  order  for  one  gear  will  receive  as  careful  attention  as  an 

order  for  a  hundred.     Our  large  and  completely  equipped  plant, 

together  with  our  force  of  skilled  engineers  and 

machinists,  enables  us  to  produce  work  of  the 

,  -.  highest  quality. 


A  Corner  of  Our 

Gear  Hobbing  Department 


Jones  Service*  Jones  Quality + Jones  Prices=Your  Order 


Established  1890 
-4409  W<?6t  tttK.  Street,  CHic^o  Illinois  U  .  S.  A 

New  YorR  Office:    30  Church  Street 
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Gear  noises  are  positive  proof  of  power 
loss,  vibration  and  harmful  wear 

To  tolerate  them  is  costly,  dangerous  and  inconsiderate 


[awhide  Pinion 


by  quieting  noisy  metal- to -metal  drives  a 
surprisingly  to  savings,  safety  and  comf 


dd 
fort 


The  resilient  rawhide  teeth  cushion  the  gears  and  smoothen  the  action  of  all 
driven  members.  Parts  wear  longer,  delicate  alignments  are  preserved  and 
machine  life  and  the  ability  to  turn  out  a  high  quality  product  greatly  length- 
ened. 

The  grateful  relief  from  preventable  noise  allows  the  operator  to  concentrate 
his  mind  on  the  work  before  him.  By  protecting  him  from  brain  fag,  he  is 
helped  to  avoid  mistakes,  his  willingness  is  stimulated  and  his  endurance  in- 
creased. 

The  absorption  of  shock  by  the 
rawhide  materially  lessens  the 
danger  of  stripping  teeth,  es- 
pecially on  the  large,  expensive 
companion  gears. 

The  elimination  of  distracting 
noise  makes  the  operator  alert 
to  detect  danger  and  escape  ac- 
cident. 

Try  a  new  process  RAWHIDE 
PINION  on  some  lathe,  press, 
shear,  air  compressor,  or  high 
speed  motor  where  noise  and 
wear  are  worst — at  least  send 
for  and  read  our  booklet 
"Noiseless  Gear  Driving." 

Metal  Gear  Cutting  in  Your  Shop  is  Costlier  Than  Gear  Buying  From  Us 

When  you  buy  from  us  you  can  demand  perfection,  and  there  won't  be  any  tendency  to  put  out  gears  on 
your  product  that  are  barely  good  enough  to  "get  by,"  just  because  you  spend  the  money  for  making  them 
yourself  and  have  to  cash  in  on  this  expense.  We  can  furnish  accurately  cut  metal  gears  on  a  quantity 
basis  and  at  prices  better  than  your  fondest  hopes.     Send  us  specifications  or  blue  print  for  estimate. 


FORATION 


Sole    manufacturers    of    new    procu.     RAWHIDF    nPARS    and    PINIONS — still    made    under 
the  direction  of  the  inventors  and  the  men  responsible  for  every  stage  in  their  development. 


CANAL  STREET  8c  WEST  SHORE  R.  R. 


SYRACUSE,  N.  Y. 
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SPIRO  COMPRESSION  COUPLINGS 


The  Joint  is  As  Strong 
As  the  Rest  of  the  Shaft 

Are  you  installing  new  shafting?  Do 
you  wish  to  lengthen  your  present 
shafting?  Never  mind  if  your  stock 
isn't  long  enough.  Remember  a  "Spiro" 
joint  will  stand  the  same  torsional 
strains  as  the  rest  of  the  shafting. 

See  the  illustration;  the  ends  of  sleeve 
"A"  lead  into  outer  and  inner  shells 
"B"  and  "C"  respectively. 

When  the  two  shaft  ends  are  brought 
together  by  the  tightening  of  the  bolts 
the  sleeve  "A"  with  its  spiral  slot  just 
"wraps  itself  around"  them  with  such 
strength  that  it's  safe  to  list  the  whole 
outfit  ever  afterwards  as  one  piece.  Get 
informed. 


Complete  description  of  "Spiro"  and  other  Bond 
Transmission  Appliances  in  Catalogue  38-M. 

Ask  us  for  it  when  writing. 


BOND  FOUNDRY  &  MACHINE  COMPANY 


MANHEIM,  LANCASTER  CO. 


PENNSYLVANIA,  U.  S.  A. 


Associated  Companies:   Charles  Bond   Co.,   Philadelphia,   Pa.;  J.   &   G.    Rich    Co.,    Philadelphia,    Pa.;    Christiana    Machine    Co.,    Christiana,    Pa.;    Bond 
Engineering   Works,   Limited,    Toronto,   Canada. 


DRILLING  twelve  holes  at  various  angles  without  removing  the 
work  from  the  fixture  is  not  a  stunt.    To  prove  it  we  are  show- 
ing photographs  of  the  way  it  was  handled  with  the 

UNIVERSAL  ANGLE  PLATE 


A  PRECISION  TOOL 


Make  Your  Machines 
Universal  Also 

Accurate,  well  con- 
structed and  gradu- 
ated to  5  minutes  or 
closer,  this  fixture 
makes  milling  ma- 
chines, drills,  planers 
and  shapers  practi- 
cally universal.  Good 
for  toolroom  and 
shop. 


Made  in  sizes  to 
cover  a  wide  range  of 
work  with  holding 
surfaces  from  4"  x 
6"  to  12"  x  18", 
weight  16  to  440 
pounds.  Special  bas- 
es for  special  ma- 
chines can  be  sup- 
plied at  extra  cost. 


Boston  Scale  &  Machine  Company 

100  Ruggles  St.  BOSTON,  MASS. 
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No  Variation  in  Two  Years 

The  micrometer  tells  the  story.  Conditions 
so  detrimental  to  ordinary  non-metallic  gears 
fail  to  make  any  impression  on 

Fabroil  Gears 

Their  dimensions  and  shape  remain  un- 
changed no  matter  how  long  you  keep  them  in 
stock.  Fabroil  Gears  will  fit  the  shaft  and  mesh 
precisely  and  accurately  after  years  of  storage 
even  though  they  have  been  subjected  to  vary- 
ing degrees  of  heat,  cold,  dampness  or  dryness. 


eosi 


Generally    Electric 

^~*  Schenectady,  N.Y. 

Company 


General  Office 
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R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 


Years  of  Service 


and  no  Gearing 

Replacements 

Necessary 


That  is  the  BP  record  of  service.  For  over  twelve 
years  BP  heat  treated  gearing  has  been  constantly- 
getting  the  economical  results  that  machine  manufac- 
turers and  mill  operators  are  striving  for. 

NUTTALL  BP  heat  treated  gearing  is  guaranteed 
to  last  four  times  as  long  as  untreated  standard  cast 
steel  gearing  in  identical  service  and  it  does — usually 
more. 

The  cost  of  a  BP  heat  treated  gear  is  only  slightly 
in  excess  of  the  cost  of  one  of  the  "one-fourth  as  good" 
standard  cast  steel  gears. 

Get  our  Heat   Treatment  Booklet  today 


EVERY  GEAR  REGISTERED 


1200  Sizes  to  Select  from  Best  Quality— Low  Cost  300,000  in  Stock 

IMMEDIATE  DELIVERY  from  the  following  STORES 


BOSTON,    Mass Chandler  &   Farquhar  Co. 

BUFFALO,  N.  Y Root,  Neal  &  Co. 

CHICAGO,  III Samuel  Harris  &  Co. 

CINCINNATI,   Ohio Queen   City  Supply  Co. 

CLEVELAND,Ohio,Strong, Carlisle  &  Hammond  Co. 

DAYTON,  Ohio Patterson  Tool  &  Supply  Co. 

DETROIT,   Mich Charles  A.  Strelinger  Co. 


INDIANAPOLIS,   Ind Vonnegut  Hardware  Co. 

MILWAUKEE,  Wis.  ••  .Phillip  Gross  Hardware  Co. 
NEW  YORK  CITY.. Patterson,  Gottfried  &  Hunter 

PHILADELPHIA,   Pa Charles  Bond   Co. 

PITTSBURGH,  Pa Somers,  Fitler  &  Todd  Co. 

SAN   FRANCISCO,  Calif C.  W.   Marwedel 

ST.  LOUIS,  Mo..  .Schroeter  Brothers  Hardware  Co. 


CHICAGO  BRANCH,  623  W.  Washington  Boulevard,  Chicago,  Illinois 

Send  for  1919  catalog  containing  complete  specifications  of  all  gears,  chains,  radial  and  end 
thrust  ball  bearings  and  universal  joints,  also  many  pages  of  valuable  tables  and  information. 

GEARS  TO  ORDER  IN  LARGE  QUANTITY  A  SPECIALTY,  SEND  FOR  ESTIMATE 
DrvCTr^KT     OC  AD    A\Zr\T21fGL  main  office  and  factory 

DUiJ  1  UIl       V3H1AK.      Wl^lxJV^j       NORFOLK   DOWNS,   (QUINCY)  MASS. 
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Meisel  Gears 


Meisel  Gears  have  a  reputation  found- 
ed on  good  service.  Quality,  work- 
manship, delivery  and  price  are  all 
aimed  to  make  satisfied  customers, 
and  the  size  and  number  of  our  regu- 
lar repeat  orders  indicate  that  we 
are  a  pretty  good  shot.  But,  we  want 
to  prove  it  to  you  on  your  work. 


REG. 


rHffi      "* 


Good  Service 


We  are  also  equipped  for  Heat  Treat 
ing,  Broaching,  Contract  Work,  Case 
Hardening,  Tooth  Rounding,  Splin- 
Ing,  Grinding — Internal,  External — 
and  Screw  Machine  Work  up  to  5V£ 
Inches. 

Let  us  estimate   on  your  requirements. 


>X*BE* 


MEISEL  PRESS  MFG.  CO.,  948  Dorchester  Ave.,  Boston,  Mass. 


Ask  for  Catalog  C 


The  importance  of 
correctly  cut,  high 
quality  gears  can 
scarcely  be  overesti- 
mated. 

Cincinnati  Gears 

made  to  your  speci- 
fications are  of  the 
best  material,  care- 
fully inspected,  and 
delivered  when  prom- 
ised. 

Try  them. 


THE  CINCINNATI  GEAR  CO. 

1827-1833  Reading  Road 
CINCINNATI         OHIO.  U.  S.  A. 


Cut  Gears,  Racks,  Worms,  Worm 
Gears,  Special  Machinery 

The  SIMONDS  MFG.  COMPANY* 


PITTSBURGH  PA.,  U.  S.  A. 

"TRY  SIMONDS" 


BEVEL  GEAR  GENERATORS. 
BEVEL  GEARS 

CUT    THEORETICALLY    CORRECT 

Special  facilities  for  cutting  Worm,  Spiral, 
Miter,  Internal  and  Elliptical  Gear  Wheels. 

The  Bilgram  Machine  Works, 

1231  Spring  Garden  Street,        Philadelphia,  Pa. 


IIIIIIIMIMII 


lllllllllll Mill   "■' 


mm* 

GEAir 


Quality  is  Economy 
and  Stahl  Gear  qual- 
ity   is   true    economy 
=    always. 

RAWHIDE  AND  CUT 
METAL  GEARS 

Metal  Gears — spurs  up 
to  60"  dia.,  2  D.  P.; 
bevels  up  to  24"  dia., 
1%  D.  P.;  spirals  and 
herringbone  gears  up 
to  19"  dia.,  3  D.  P.; 
worms  up  to  18"  dia., 

3  D.  P. ;  racks  8'  long 

4  D.  P.  Rawhide  gears 
— any  requirement  up 
to  15"  dia.,   2  D.  P. 

LET  US  ESTIMATE 


The  Stahl  Gear  &  Machine  Co. 

1390  East  40th  St        Cleveland,  Ohio,  U.  S.  A. 
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AVOID  THE  RUSH 


PLACE   YOl  u 


ORDER 


NOW  AS 


IT   IS  GOIN(;    TO   BE   DIFFICULT   TO  GET 


CROFOOT  GEARS 


Trade  Mark 


FOR  THE  BIG  BOOM  IS  NOW  STARTING 

BY  ORDERING  J^J  I     1  W'  YOU  ARE 

INSURING  YOURSELVES  AGAINST  LATE   DELIVERY 

Crofoot  Gear  Works 

INCORPORATED 
31  AMES  ST.       Cambridge  A  Branch       BOSTON,  MASS. 


Member 

American  Gear 

Manufacturer* 

Association 


Gleason  Machines 

To  Cut  Your  Gears—  Your 
Plant  or  Ours 


Gleason  Bevel  Gear  Planers 
are  accurate,  well  built, easily 
operated  machine  tools. 

They  are  the  choice  wher- 
ever quality  is  the  prime 
consideration. 

We  will  cut  your  bevel  gears 
on  these  machines  for  you, 
— or  we  will  «ell  you  the 
machines. 


Write  for  further  details. 


GLEASON  WORKS 

ROCHESTER  NEW  YORK 
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SILENCE! 


Silence  means  efficiency. 
You  can't  work  well  to 
the  tune  of  crashing 
machinery — neither  can 
your  men.  Specify 
Chicago  Rawhide  Gears 
in  your  next  order — get 
silence  in  your  plant. 

If  made  of  hide  or  leath- 
er for  mechanical  pur- 
poses-WE  MAKE  IT. 

The  products  of  our 
manufacture  include 
Belting,  Lace  Leather 
and  Cut  Lacing,  Hydrau- 
lic Packing,  Rawhide 
Mallets  and  Hammers, 
Rawhide  Gears,  Leather 
Specialties,  etc. 

We    solicit    your    inquiries. 


The  Chicago  Rawhide  Mfg.  Co. 

CHICAGO,  ILL. 


1301   Elston  Ave. 


GENERATED 


in  our 

Gear  Cutting 
Department 

(Cut  is  full  size) 

Let  Us  Quote  You 

MEISSELBACH-CATUCCI  MFG.  COMPANY 

27  CONGRESS  STREET  NEWARK,  N.  J. 


I 


GEARS 


SPUR— BEVEL— WORM 
SPIRAL  RACKS 

Good  Deliveries 

TAYLOR  MACHINE  CO. 

Carnegie  Ave.&  79th  St, 
CLEVELAND  OHIO 


FAVrOJS  HERRINGBONE  GEAR* 

Mill'Drives  .  Turbine-Transmissions 
Spur  Gears.  Bevel  Gears  -Worm  Gearing' 

FAWCU5  MACHIHE  COMPANY.  PITTSBURGH.PA. 


A  Highly  Efficient  "Automatic" 
for  Cutting  Small,  Fine  Pitch  Gears 


The  Waltham  4-Inch 
Gear  Cutting  Machine 

A  precision  manufacturing  machine  for 
which  power  is  obtained  through  two- 
step  cone  pulley  by  counter  or  motor — 
ball  bearings  being  liberally  used 
throughout  the  drive  mechanism.  Four 
speeds  are  available  for  the  cutter  spin- 
dle which  is  driven  by  silent  chain  and 
interchangeable  sprockets. 

Indexing  mechanism  is  cam  controlled. 
The  cutter  slide  is  securely  clamped  dur- 
ing the  cutting  operation  and  lifted  dur- 
ing the  return  of  the  work  slide  and  in- 
dexing. 


Base  of  Machine,  29"x23t 


Details  on  Request 


WALTHAM  MACHINE  WORKS 


Newton  Street 


WALTHAM,  MASS. 


Small    Thread     Millers.     Gear     Cuttera 
and    other    amall   Automatic   Maehinea 
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How  About  Your  Machine? 

Today,  the  man  who  buys  machinery  of  any  description  is  interested  in  the 
transmission— the  truly  vital  part.  He  wants  to  know  why  your  ma- 
chine should  particularly  merit  his  attention — what  it  can  do  that  other  ma- 
chinos  can't — why  it  is  better  than  others  he  might  buy  for  the  same  or  less 
money. 

In  every  machine  the  gears  are  of  extreme  importance.  On  them  depends  the 
accomplishment,  to  a  large  degree,  of  that  machine's  work.  A  gear  breakdown 
means  a  stop.    If  you  use  gears  cut  from 

Carnegie  Solid  Rolled  Steel  Gear  Blanks 

you  have  an  undeniable  selling  argument.  The  very  name  indicates  the  super- 
iority of  the  gears  cut  from  them. 

Solid — not  cast  steel  gears.  Gears  cut  from  these  blanks  will  outwear  cast 
steel  gears  three  or  four  times. 

Rolled — the  process  of  rolling  forces  the  best  quality  steel  to  the  rim  of  the 
blank  where  the  most  severe  strain  is  encountered.  It  also  insures  a  close 
grained  structure  which  to  date  has  been  impossible  to  produce  in  any  other 
manner. 

These  are  the  gears  you  will  use,  if  you  are  looking  for  quality  and  the  longest 
service. 
Just  write  to  our  nearest  District  Office  for  more  information. 

Carnegie  Steel  Company 

General  Offices:  Carnegie  Building,  Pittsburgh,  Pa. 


1283 


Double  your  Production  of  Bevel  Gears  with  a 

BROWNING  AUTOMATIC  GEAR  SHAPER 


1    The  Two -Tooled  Machine 


Two  tools  operate  alternately  on  op- 
posite sides  of  teeth,  permitting  the 
finishing  of  a  gear  in  a  single  revolu- 
tion  and  in  approximately  one-half 
the  time  required  for  finishing  on  a 
machine  of  the  ordinary  type.    Tools 
correctly  follow  contours  'of 
revolving  templets.  There  are 
no     loose     gears,     nuts     or 
wrenches.      Blanks    may    be 
rapidly    stocked    out    on    the 
same    machine.      Capacity — 
gears    to    24",    2-pitch,    any 
angle  from  9°  to  81°.     Write 
for  complete   description  to- 
day. 

THE  MACHINE 
PRODUCTS  CO. 

East  179th  Street  and  St.  Clair  Avenue 
CLEVELAND  OHIO 
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IP  gears  of  cheaper  material  can  be  used  in  the  ma- 
chines you  manufacture  in  place  of  those  of  more 
expensive  materials,  of  course  you  are  willing  to  re- 
duce your  production  cost. 

In  many  cases,  FOOTE  Engineers  have  indicated 
where  big  savings  could  be  made  without  a  reduction 
in  the  efficiency  or  life  of  the  machinery.  It  is  be- 
cause of  their  many  years  of  experience  in  manu- 
facturing gears  and  special  machinery  and  because 
of  their  vast  experience  in  advising  machinery  manu- 
facturers, that  FOOTE  Engineers  are  able  to  render 
this  money-saving  service. 

Submit  Your  Problems  to  FOOTE 

Our  Engineering  Service  is  yours  without  cost  or 
obligation.  Ask  our  advice  on  your  gear  problems. 
We  may  be  able  to  indicate  worth-while  savings  to 
you. 

FOOTE  BROS.  GEAR  AND  MACHINE  CO. 

Manufacturers  of  Gears  of  all  kinds 

210-220  N.  Carpenter  St.  and  211-221  W.  Curtis  St. 
CHICAGO,  ILLINOIS 


FLATHER  AUTOMATIC 
GEAR  CUTTING  MACHINES 


For  Spur 
Gears 


The  improved  "Flather"  has  eliminated 
the  factor  of  chance  from  gear  cutting. 
Sturdy  in  construction,  yet  delicately  ac- 
curate, it  operates  with  smoothness  and 
certainty.  Free  from  unnecessary  com- 
plications; readily  understood  by  the  av- 
erage workman.     Early  Deliveries. 

THE  FLATHER  MFG.  CO. 

NASHUA  N.  H.,  U.  S.  A. 


The  Pinions  in    This   Group 
Are  Made  of 

BAKELITE 
MICARTA 

the  new  composition  which 
is  being  used  extensively  on 
high  speed  machinery,  to  in- 
sure a  smooth,  silent,  eco- 
nomical drive. 


We  Also  Manufacture 

GEARS 

Gears  and  Pinions  of 
"Peerless  Rawhide" 
and  Bevel  Gears, 
Spiral,  Worm,  Spur, 
Internal  and  Herring- 
bone Gears  cut  from 
Steel,  Semi-Steel,  Cast 
Iron  or  Bronze. 

Ask    for    our    latest    "Blue  Book  on 
Gearing" 


THE  HORSBURGH 
$  SCOTT  CO. 

CLEVELAND  OHIO,  U.  S.  A. 
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CROSS 

GEAR  TOOTH  ROUNDING  MACHINE 


The  Cross  Gear  Tooth 
Rounding'  Machine  is  the 
fastest  means  known  for  the 
correct  rounding  of  gear 
teeth. 

It  embodies  many  exclusive 
patented  features,  which 
permit  extraordinary  pro- 
duction. 

In  regular  use  this  machine 
will  round  a  %  or  y7 -pitch 
gear  at  the  rate  of  25  teeth 
a  minute  or  a  %  -pitch  at  15 
teeth  per  minute. 


Its  capacity  is  for  gears  up  to  36 
inches  diameter — 2-pitch  or  finer. 

Rigidity  is  not  obtained  by  the  use 
of  a  block  under  the  head  and  tail 
stock  or  by  the  attachment  of  num- 
erous supporting  arms. 

Proper  design  does  away  with  these 
makeshifts. 

The  gear  is  held  absolutely  rigid 
while  the  cutter  oscillates  in  a  per- 
fect half  circle  over  the  end  of  the 
tooth. 

No  cams  are  employed  to  obtain  this 
motion. 

The  Cross  Gear  Tooth  Rounding 
Machine  is  the  only  machine  that 
will  successfully  round  tractor 
gears  on  a  production  basis. 


Further  details  will  be 
mailed  upon   request. 


I^pund  Catoeffl  an.  a. 


CROSS 


Cross  Gear  Tooth  Rounding  Ma- 
is the  original  machine  that  al- 
lows the  gear  to  be  held  rigid  during 
the  cutting  operation  and  where  the 
cutter  spindle  oscillates  about  an  axis 
eccentric  to  its  own  axis  of  revolution. 
All  other  machines  having  this  princi- 
ple are  direct  infringements,  and  all 
manufacturers,  sellers  and  purchasers 
of  the  same  will  be  considered  direct 
infringers  and  will  be  held  liable  to 
the  full  extent  of  the  law. 


CROSS  GEAR  &  ENGINE  COMPANY 


809  Bellevue  Avenue 


DETROIT,  MICHIGAN 
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AAXU^L 


Write     Defit.    "M"  for    the 

whole  story  now. 

It's  really    worth  your    while. 


GEAR  SPECIALISTS 

CLEVELAND,  OHIO 
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BILTON  GEAR  MILLER  £»«* 


Bilton-Cut  Gears  for  Mechanical  Bookkeepers 

averages  4  sets — a  total  of  24  gears — 
per  hour. 

This  Bilton  Gear  Miller  has  given  perfect 
satisfaction  since  it  was  installed,  has 
never  been  held  up  for  repairs,  and,  in  the 
opinion  of  the  foreman,  is  "the  simplest 
gear  cutter  made." 

Let  us  explain  the  reasons  for  Bilton  Superi- 
ority.     Write  today  for  Catalog  No.  20-G 

THE  BILTON  MACHINE 
TOOL  COMPANY 


Here  is  a  Bilton  Gear  Cutter  which  for  the 
past  year  and  a  half  has  been  doing  but 
one  thing — cutting  cash  register  gears. 
When  photographed  it  was  working  on  six 
gears  mounted  on  a  %"  arbor.  These 
gears  are  cast,  three  of  brass  and  three  of 
iron,  and  are  mounted  in  pairs  so  that  the 
cutter  enters  the  brass  gear  first.  This 
utilizes  the  stiffer  cast  iron  blank  to  back 
up  the  softer  brass.  The  iron  gears  have 
%2"  faces,  the  brass  %2"  faces. 

There  are  y±  spaces  between  the  three 
pairs  of  blanks,  making  the  total  overall 
distance  from  outside  of  first  blank  to  out- 
side of  last  blank  1%".  These  gears  are 
12  pitch  and  have  32  teeth.     Production 


BRIDGEPORT 


CONN. 


Foreign  Agents:  Chas.  Churchill  &  Co.,  Ltd., 
Alfred  Herbert,  Ltd. 
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NEWVRK 

GEAR  CUTTING  SERVICE 


IF  your  requirements  call  for  gears  of  exceptional  size,  remem- 
ber that  we're  fully  equipped  to  fill  your  orders.  We  specialize 
in  the  cutting  of  large  worms,  odd  size  gears  of  all  kinds  and  spe- 
cial shapes.  The  men  and  equipment  behind  Newark  gear  cutting 
service  give  adequate  assurance  that  materials  and  workmanship 
in  your  order  will  be  of  the  best.    Write  for  quotations. 

NEWARK  GEAR  CUTTING  MACHINE  CO. 


NEWARK 


HENRY  E.  EBERHARDT,  President 


NEW  JERSEY 


J 
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SPEED  AND  ACCURACY 

in  gear  tooth  rounding  can  only  be  attained 
it*  the  machine  which  does  the  work  is  con- 
st ructed  in  accordance  with  the  best  me- 
chanical principles.  The  Walker  Gear 
Tooth  Rounding  Machine  fulfills  every  re- 
quirement. 

proved  Gear  Tooth  Rounding 

Machine 

Any  pitch  from 
2Y2  to  20— any 
diameter  up  to 
30" — any  face 
up  to  12".  These 
are  the  dimen- 
s  i  o  n  s  of  the 
work  handled 
bythismachine 

Get  the  facts. 
Write 

Charles  H.  Walker  Machinery  Co. 


DETROIT 


MICH.,  U.  S.  A. 


Flexible  Metal  Hose  and  Accessories 


The  Most 
Complete 
Catalogue 

and 
Reference 

Book 

Ever 

Published 

on  the 

Subject 


PRESENTING  technical  information  for  the 
solution  of  many  puzzling  engineering  prob- 
lems ;  this  book  is  submitted  for  careful  study 
and  reference,  and  to  enable  the  reader  to  ex- 
plain his  problem  clearly  so  that  we  may  solve 
it  for  him. 

Wil.  be  sent  only  in    repip    o  requests  on  businessZietterhead 

BREEZE  MANUFACTURING  CO. 

Write  for  our   Manufacturers   Sales   Agents    proposition 
giving  full  particulars  of  territory  covered  and  lines  carried. 


256  South 


ZONES 


QUIET 
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GEARS 


They  reflect  their  goodness  by  their  unusual 
smoothness  and  silence  in  operation.  We  are 
equipped  to  produce 

Spur,  Helical,  Bevel,  Mitre,  Spiral  and 
Worm  Gears,  and  Worm  Wheels 
in  all  Metals,  also  in  Bakelite 

Our    modern    equipped    shops    are    operated    con- 
tinuously by  workmen  of  long  experience. 
If   you   use   gears,    send   us   your   blue   prints   or 
sample  gears  for  estimates. 


Mmmmmm 


DON'T 


let  your  man  cut  paper 
or  tin  washers  for  your 
milling  machines.  You 
can  get  steel  washers 
.003.  .004,  .005  and 
.006  thick  at  $3.00 
per  1 00  giving  you  a  variation  by  the  thousandth.  We 
also  make  collars  from  3^8 "  to  3"  long  for  the  various  arbors. 

The  Unity  Manufacturing  Co. 


4223  Lorain  Avenue 


CLEVELAND,  O. 


Hindley  Worm  Gearing' 

Complete  drives  with 
Housing  ready  for  power 

ALBRO-CLEM  ELEVATOR  COMPANY 

501  Erie  Avenue,  East  PHILADELPHIA,  PA. 


Gears  and 
Gear  Cutting 


We  guarantee 
satisfaction 

RODNEY  DAVIS,  Philadelphia,  Pa. 
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The  Hard  Friction  Clutch 


Driving  a   Centrifugal   Pump 

Hilliard  High  Speed  Friction  Cut-Off 
Couplings  are  being  used  for  direct  con- 
necting motors  to  Centrifugal  Pumps — 
Blowers — Generators — Reduction  Gears 
— Machine  Tools  and  various  types  of 
special  machinery. 

It  is  peculiarly  adapted  for  this  class  of 
work.    Just  what  you  are  looking  for! 

State  your  requirements,  we  can  help 
you. 


The  Hilliard  Clutch  and  Machinery  Co. 

ELMIRA  NEW  YORK,  U.  S.  A. 


HANSON 


Double  Friction  Clutch 

Entirely  cylindrical     perfectly  balanced-  com- 
pact,   simple,    powerful,    fully    interchangeable. 

HANSON  CLUTCH  &  MACHINERY  CO. 

TIFFIN OHIO,  U.  S.  A. 

Single  Clutches  High  Duty  Countershafts 


JULIUS  BLUM  &  COMPANY 

5JO  W.  24th  St.,  New  York.  N.  T. 

SEAMLESS  STEEL   TUBING— COLD    DRAWN   STEEL 

STRIP  STEEL —WROUGHT  IRON  MOULDINGS 

HOT  ROLLED   SHAPES— BOILER  TUBES 


TROUBLE-PROOF 

PUMPS 

FOR    ALL    MACHINE    TOOLS 
AND     GRINDING    MACHINES 

The  Fulflo  Pump  Co. 

BLANCHESTER.  OHIO 


TWO  QUESTIONS: 

Why  does  the  farmer's  boy  slip 
off  to  New  York? 
Why  do  engineers  change  their 
ideas  as  to  starting  and  stopping, 
and  reconstruct  their  machines 
entirely,  even  as  to  design,  after 
seeing  Conway  Clutch  perform- 
ance? 

CONWAY  &  COMPANY 


FAIRMOUNT 


CINCINNATI 


MANUFACTURERS  OF  FRICTION  CLUTCHES  SINCE  1895 


Edgemont  Clutches 

For  light  and  heavy  duty. 
For  hard  use  and  abuse. 

Standard 
Equipment 

In  many  well-known  machines 
endorsed  by  leading  manufacturers 

The  Extended  Sleeve  Type  Plate 

Mechanism    is    adapted    to    both 

high  and  low  speeds.     It  can  be 

fitted  directly  to  the  pulley  and  becomes  at 

once  an  integral  part  of  the  machine. 

Edgemont  Friction  Clutches 

are  made  in  a  wide  variety  of  styles  to  meet 
varying  loads  and  conditions  and  are  guar- 
anteed to  transmit  full  rated  power.  Cata- 
log for  details. 


The  Edgemont  Machine  Co. 

2700  National  Avenue  DAYTON,  OHIO 
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Give  a  Tribloc 

Severe  Service 

—use  it  every  day 
— work  it  to  capacity 
— let  anybody  "run"  it 
—operate  it  indoors  or  out 

never  falters,  never  fails,  it's  built  for  ser- 
vice and  "delivers." 

Gears,  chains,  hooks  and  all  working  parts 
are  made  of  steel.  The  Loop  Hand  Chain 
Guide  prevents  "gagging"  of  the  hand  chain, 
injury  to  the  block  and  overriding  of  the 
flange  when  working  at  excessive  speed. 


For  a  safe,  durable,  dependable  hoist — it's  a 
Tribloc  with  capacities  of  y2  to  40  tons. 
Guaranteed  (in  writing)  for  five  years. 


Ford  Chain  Block  &  Mfg.  Co. 

Second  &  Diamond  Sts.  Philadelphia,  Pa. 


*Aj.MACQA>ALLIED  MACHINERY  COMPANY  OF  AMERICA  <AIMAC0A> 


PARIS 


TURIN 


ZURICH 


BARCELONA 

2154-D 


Work  minus  Worry 

A  "Mule-Pull"  Clutch  is  a  fool-proof  piece 
of  machinery,  built  to  give  steady  consistent 
service  without  the  aid  of  a  repairman. 
A  "Mule-Pull"  has  a  special  ring-oiling 
system  that  keeps  oil  a-plenty  at  every 
point  that  needs  it,  and  other  features 
which  make  it  stand  "head-and-shoulders 
above"  in  Friction  Clutches. 
Power  transmitted  for  half — How?  Our 
circular   tells. 

Brown    Engineering    Company 

133  No.  Third  Street  Reading,  Pa. 


t> .■:,  .  :      bec,u.5Pa1ofpii:e  , 
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to  Worry  About 


"Install 
That'sAll" 


It  contains  no  jaws,  joints, 
gears  or  toggles — no  parts  to 
work  loose,  burn  out  or 
damage.  Completely  inter 
changeable.  Catalog  D  de- 
scribes sizes  up  to  270  H.P. 
Send  for  it. 

RELIANCE  GAUGE  COLUMN  CO. 

6008  Carnegie  Ave. 
CLEVELAND  OHIO 
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Outwears  the 

Best  Bronze 

Metal 


VV'IIILE  one  man  works  to  put  in  a  new 
bushing,  a  dozen — perhaps  more — r 
are  idle.  Their  machines  are  not  turning. 
Or,  if  repairs  can  be  made  at  night,  you 
have  to  pay  overtime  rates. 

It  is  the  labor  and  loss  of  production  that 
make  the  big  loss — the  new  bearings  and 
the  oil  to  lubricate  them  cost  considerable 
in  a  year,  but  nothing  to  compare  with  the 
other  loss. 

ARGUTO  OILLESS  BEARINGS  actually 
cost  less  than  bronze  or  babbitt  and  yet  that  is  the  negligible  saving.  The  real 
saving  comes  from  their  continuous  operation  from  8  to  15  years  without 
oil  (Argutos  are  self-lubricating)  and  without  any  attention  whatsoever,  but 
especially  because  this  long  life  means  years  without  a  shutdown.  That 
spells  profit  and  low  manufacturing  costs.  At  your  service  for  information. 


ARGUTO  OILLESS  BEARING  CO., ' 


45  W.  BERKLEY 
STREET 


Wayne  Junction,  Philadelphia 


ArgutoOillessBeamri&s 


Allen 


Reduce  Insurance  Risks 

Allen  Safety 
Set  Screws 


are  indorsed  by  the  Lia- 
bility Insurance  Com- 
panies. Made  from  high 
test  steel  bars  by  a  spe- 
cial process  designed  to 
give  sufficient  leverage 
and  plenty  of  metal  for 
the  necessary  strength  at 
the  point.  Accurate  die 
cut  threads  made  to 
standard  gauges.  Allen 
screws  are  hardened 
by  the  most  scientific 
methods  and  thoroughly 
guaranteed.  Send  for 
the  catalogue  of  the  real 
Safety  Set  Screw. 


The  Allen  Mfg.  Co. 

135  Sheldon  St.,  HARTFORD.  CONN. 


NORTHERN  HOISTS 

AC  or  DC  ELECTRIC 


All   Types 
V2  to  10  Tons 


Get  Our  Electric  Hoi$t  Catalog 

NORTHERN  ENGINEERING  WORKS. %T™,r- 

MAKERS  OF  NORTHERN  CRANES 
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Figure  Your  Friction  Clutch  Installations 


With  This  Book 


Sent  free  upon  request. 
Write  today  for  a  copy. 


Contains   Complete   Information  Regarding 
Friction    Clutches   for  All  Kinds  of  Work. 

Weights,  Bores,  Dimensions,  Speeds,  Horse- 
powers, etc. 


iqr, 

FRICTION 
CLVTCHES 


THE  MOOBC  tWHITt  CO 


We  make  Standard  Clutches  for  low  speeds  and  moderate  horsepower.  High 
Speed  Clutches  for  high  speed  and  great  horsepower.  If  you  have  any  use  at  all 
for  Friction  Clutches,  send  for  Catalog  "M."  "M  &  W"  Friction  Clutches  elimi- 
nate transmission  troubles. 


Made 
Only  by 


THE  MOORE  &  WHITE  CO. 

2707-2737  NORTH  15th  STREET,    PHILADELPHIA,  PENNSYLVANIA,  U.  S.  A. 

Sold  by  leading  dealers  in  Mine,  Mill  and  Factory  Supplies 


CULLMAN  WHEEL  COMPANY 


1339  Altgeld  Street 


Chicago 
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LWAY 
ALOG 


The  Solution  of  Your 
Bearing  Troubles  Lies 
Within  the  Pages  of 
This  Book 

Contains  a  general  discussion  of 
the  all  important  subject  of  "bear- 
ings" in  their  relation  to  the  efficient 
and  economical  transmission  of 
power.  Tells  all  about  "Rollway" 
Bearings  —  simple,  durable,  de- 
signed for  any  load,  any  speed,  any 
thrust.    Write  for  your  copy  today. 


RAILWAY  ROLLER  BEARING  COMPANY 

SYRACUSE  NEW  YORK 


.••,1(1 
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The  Drive  for 
High  Speed  or 
Heavy  Service 


Gearing  in  this  capacity  would  be  noisy  and 
would  depreciate  rapidly.  Belting  would  neces- 
sitate a  large  idler  and  the  power  loss  would  be 
prohibitive.  Chain  is  the  answer  to  a  problem 
of  this  kind — Morse  Chain. 


There  are  Reasons 
Why  this  New  Drill- 
ing  Machine  is  Driven 
by  Morse  Silent  Chain 

This  new  drill  is  a  product 
of  the  Edlund  Machinery- 
Co.,  of  Cortland,  N.  Y.,  and 
is  designed  for  heavy  duty 
drilling  at  high  speeds. 

As  may  be  seen,  a  vertical 
drive  shaft  parallel  to  the 
drill  spindle  extends  upward 
from  the  feed  change  box  to 
the  top  of  the  machine. 

From  this  point  a  V  Morse 
Silent  Chain  transmits  pow- 
er to  the  vertical  shaft  which 
drives  the  drill  spindle.  The 
sprocket  on  the  drive  shaft 
has  37  teeth,  that  on  the  drill 
spindle  25. 

With  the  drive  pulley  run- 
ning at  500  R.P.M.,  four 
spindle  speeds  are  obtained 
—380,  660,  950  and  1215 
R.P.M. 


MORSE  CHAIN  CO,, 


Morse  Engineering  Service 


LARGEST  MANUFACTURERS  OF 
SILENT  CHAINS  IN  THE  WORLD 

Write  for  Booklets 


ITHACA,  N.  Y. 


Assistance   Without   Obligation 


Address  Nearest  Office 


BOSTON,    MASS 141    Milk    Street 

CHICAGO,    ILL Merchants  L.    &   T.    Bldg. 

CLEVELAND,    OHIO Engineers   Bldg. 

DETROIT.    MICH 1003    Woodward    Ave. 

(JREEINSBORO,    N.    C 805    Ashboro   Street 

NEW    YORK    CITY 50    Church    St. 

PITTSBURGH,     PA Westinghouse     Bldg. 


SAN    FRANCISCO,     CALIF Monadnock    Bldg. 

ATLANTA,    GA.,    Candler   Bldg Earl    F.    Scott,    M.    E. 

CANADA Jones   &    Glasco,    Regis'd. 

MONTREAL,  St.   Nicholas  Bldg... Toronto,  Traders'  Bank  Bldg. 

KANSAS    CITY,    MO.,    Long    Bldg Morse    Engineerine    Co. 

MINNEAPOLIS,  MINN.,  413  3rd  St.  S... .Strong-Scott  Mfg.  Co 
ST.   LOUIS,    MO.,   Chemical   Bldg Morse   Engineering   Co. 


"Morse  is  the  Guarantee  Always  Behind  the  Efficiency,  Durability  and  Service 
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Safes  us  73% 


"That's  what  this  OAKITE  cutting 
compound  does  for  us. 

"We  make  it  up  with  Oakite  and  it  costs  just  one 
fourth  of  what  our  old  cutting  oil  used  to  cost. 

1 '  With  this  Oakite  cutting  compound  we  get  a  finer 
cut,  our  tools  keep  cooler  and  do  not  have  to  be 
sharpened  so  often  —  and  the  work  does  not  rust. 

"And  say,  the  men  like  it  fine!  It  keeps  their  clothes  and 
hands  cleaner  and  does  not  make  sores  on  their  arms  like 
the  old  oil  did." 


#*k  H   WJrWjVfrn   MANU  FACtURED 

UA  K  I  ■  R  OAKLEYCHEMICAl 

WTaIUL  ML  Jy  IbTHAJVfES  STREET     NE\^Y 


BY 

CO. 

YORK 


3  12 
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Accurately  placing  a  heavy  piece  of  machinery  is  not  difficult  with 
the  simple,  sure  control  in 

Shepard  Electric  Cranes  and  Hoists 

The  plant  that  is  equipped  with  a  "Shepard"  is  certain  of  properly  handled  loads, 
even  by  unskilled  workmen. 

Constant,  trouble-free  service  with  practically  no  maintenance  expense  is  the  re- 
sult of  the  dirt-proof,  damp-proof,  fool-proof  unit  construction  of  Shepard  Cranes 
and  Hoists.  The  housed  gearing,  turning  in  an  oil  bath,  receives  the  thorough  lubri- 
cation necessary  for  steady,  hard  work  and  is  also  protected  from  possible  interfer- 
ence in  its  proper  operation.  The  unit  construction  of  a  "Shepard"  is  more  than 
a  distinctive  design.    It  means  economy. 

Tell  our  engineers  what  you  want  to  move,  and  they 
will  recommend  the  hoisting  and  transfer  equipment 
that  will  do  it  most  economically.  Our  Handbook 
will  give  you  a  brief  but  comprehensive  idea  of  the 
possibilities  in  a  specialized  "Shepard"  in   your   shop. 

SHEPARD  ELECTRIC  CRANE  &  HOIST  COMPANY 

354-  Schuyler  Avenue,  Montour  Falls,  N.  Y. 

New  York,  Philadelphia,  Chicago,  Pittsburgh,  Boston,  Baltimore,  Cleveland,  San  Francisco,  Montreal,  Melbourne,  London 

Member  of  Electric  Hoist  Manufacturers'  Association 


2032- S 


ELECTRIC  CRANES  &  HOISTS 
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Toledo  Cranes 
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How  This  Plant  Meets  the  Emergency ! 


IN  every  wearing  mechanism  there  is  a 
time  when  some  part  requires  replace- 
ment. When  it  is  so  fundamental  to 
production  as  a  crane  or  hoist,  a  temporary 
disablement  assumes  the  proportion  of  a 
serious  emergency.  It  is  then  that  the  crane 
or  hoist  user  relies  upon  its  builder  for  im- 
mediate aid.  At  no  other  time  is  the  value 
of  standardized  equipment  so  forcibly  brought 
home  to  him. 

P  &  H  Cranes  and  Hoists,  though  built  to 
meet  specific  dimensions  and  requirements, 
are  completely  standardized  in  their  com- 
ponent wearing  parts :  gears,  gear  cases, 
brackets,  couplings,  shafts,  axles,  bearings, 
truck  wheels,  sheaves,  and  breaking  equip- 
ment. These  parts  are  manufactured  in 
quantities  and  placed  "  on  the  shelf,"  ready 
for  the  emergency.  When  an  order  for  a 
renewal  part  is  received  it  passes  immediately 
to  the  Renewal  Order  Department  whence  it 
is  routed  through  stock  and  shipping  Depart- 
ments with  special  dispatch.  In  all  extremely 
urgent  cases  the  shipments  are  immediately 
followed  by  "tracers"  to  avoid  delays  in 
transit.  But  a  short  time  ago  a  prominent 
tractor  manufacturer  near  Chicago  "  long 
distanced"  us  that  a  bridge  truck  wheel  on 
his  crane  had  broken,  making  further  opera- 
tion hazardous.    The  new  wheel  ordered  lay 


at  his  door  the  following  day.     That  is  how 
P  &  H  Service  meets  the  emergency. 

We  are  able  to  give  such  degree  of  service 
on  cranes  and  hoists  of  earlier  standards;  the 
part-standardization  system  having  been  in 
practice  since  the  early  days  of  our  organiza- 
tion. Quantity  production  of  standard  crane 
parts  carries  with  it  an  advantage  fully  as 
important  as  the  renewal  feature,  namely, 
speed  in  crane  building.  A  P  &  H  Crane, 
from  girders  to  motors,  is  fabricated  entirely 
in  the  P  &  H  Plant ;  we  are  manufacturers  not 
assemblers.  During  the  war  period  a  P  &  H 
Crane  for  an  Eastern  Ordnance  Plant  was 
built  and  shipped  complete  in  two  weeks 
time.  Such  accomplishment  would  have 
been  impossible  had  we  been  dependent  on 
outside  sources  for  component  crane  parts. 
That  is  how  P  &  H  met  an  emergency! 

Meeting  the  emergency  by  satisfactory 
performance  is  service  —  this  is  one  of  the 
pillars  upon  which  the  reputation  of  the 
P  &  H  Crane  is  established. 

ROWLING  ArHARNISGHFEGER  GO. 

MILWAUKEE,  WISCONSIN 

50  Church  Street,  New  York  1241  Monadnock  Block, 
1208  Stephen  Gerard  Building-;  Chicago,  111. 

Philadelphia.  Pittock  Block.  Portland, Ore. 

926  Whitney  Central  Building:,  821  Monadnock  Building, 

New  Orleans,  La.  San  Francisco,  Cal. 

47     Fidelity     Building,        Pitts-  1 104  Central  Building. 

burgh,  Pa.  Los  Angeles,  Cal. 
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HOISTS 


Figure  It  Yourself 

THE  average  elephant  weighs  about 
five'  tons.  The  pull  on  the  hand- 
chain  of  a  Cyclone  Hoist  of  sufficient 
size  to  raise  6  tons  is  only  100  pounds. 
That  pull  is  easy  for  an  ordinary  man. 

While  it  is  quite  probable  that  you  have  never 
thought  of  hoisting  an  elephant,  it  is  also  possi- 
ble that  you  have  never  thought  of  all  the  places 
in  your  plant  where  Cyclone  Hoists  could  profita- 
bly be  used. 

To  get  the  full  details  of  the  dividend-raising 
Cyclone  Hoist  write  for  96-page  catalog  today. 

tShe  Chisholm -Moore  Mfo.Co. 

Cleveland.  O. 

Hoists  Cranes  Trolleys 


This 


It's  Perfectly  Possible 

picture  was  drawn,  not    with   the  desire 


merely  to  present  the  bizarre  or  humorous,  but 
to  graphically  drive  home  the  possibilities  of  a 
Cyclone  Hoist. 


New  York 
30  Church  St. 


Branch  Office*: 
Pittsburgh 
Henry  W.  Oliver  Bldg. 


Chicago 
554  Peoples  Gas  Bldg. 
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THE  SHAW  ELECTRIC  CRANE  QDMPAMY 


WORKS   MUSIKEGOIM,  MICH1 

«<!•> 


THC       . 


SALES  OFFICES  IN  ALL  PRINCIPAL 

MANNING,  MAXWELL  AND  MOORE,  IMC. 

PRINCIPAL  OFFICE  -  119  WEST   40TH.  ST..  NEW  YORK. 


iiiainJ  "■'■"If     #%  k  mark,   ■■■■■Ell 

^1    '  ***-*-/ 


From  bins  to  machines 
to  cars — use  Yale  Hoists 

Yale  Spur-Geared  Hoists, suspended 
from  "Brownhoist"  Steel-Plate  Trol- 
leys,  on  overhead  tracks,  are  ideal 
for  lifting  and  moving  loads. 

For  delivering  raw  and  semi-finished 
materials  to  machines,  and  from 
machines  to  assembling  or  shipping 
rooms,  and  then  to  cars  for  shipment, 
Yale  Spur-Geared  Chain  Blocks  on 
Trolleys,  are  economical  equipment. 

With  both  hoist  and  trolley  of  special 
steel   construction   safety  is    assured. 

*  From- Hook- to-Hook«a- 
Line-of-Steel' 

Catalog    18D    tells    all  —  or    ask    your 
Machinery  Supply  House. 

For  a  Factory  Locking  Equip- 
ment use  a  Yale  Master  Key 
System. 

Write  for  Particulars 

The  Yale  &  Towne  Mfg.  Co. 


9  East  40th  Street 


New  York  City 


ARMINGTON 

Monorail  Equipment 


Type  "B  "  Geared 
A  Full  Line  of  "I"  Beam 
Trolleys   Always  in  Stock 


Hand  and  Electric 
HOISTS  AND  CRANES 


Armington  Engineering  Co. 


EUCLID,  OHIO 


Power    Transmitting    Machinery 

We  make  a  specialty  of  equipping  plants  completely 
with  Power  Transmitting  Machinery,  including  Shaft- 
ing, Rope  Transmission,  Machine-Cut  and  Molded  Iron 
and  Steel  Gears  for  heavy  service. 

Almost  sixty  years'  experience  and  competent  engineer- 
ing advice  are  at  your  disposal. 

CRESSON-MORRIS  COMPANY 

Engineers — Founders — Machinists 
PHILADELPHIA  PENNA.,  U.  S.  A. 


Canton  Portable  Floor  Crane 


A  convenient  and  effi- 
cient means  of  transport- 
ing heavy  loads  from 
place  to  place  in  the 
shop.  Its  low  base  en- 
ables the  Canton  Crane 
to  be  pushed  under  the 
machines  and  simplifies 
the  setting  of  large 
pieces  of  work. 

Send  for  Catalogue  E  10  for 

details  of  the  "Handiest  Tool 

in  the  Shop.  " 


CANTON  FOUNDRY  &  MACHINE  CO.,  Canton,  Ohio 
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HAHVraCTCKWG 
COKTAlcy 


LISBON,  OHIO.  U.S.A. 


The  Gilbert  Special 
Iron-Center  Wood   Pulley 


Maple  wood  rim,  iron  center  pulleys  designed  for 
extra  heavy  work.  Style  D  will  transmit  from  40 
to  50  per  cent  more  power  than  an  iron  rim  pulley 
and  can  be  run  at  much  higher  speeds. 

Gilbert  Wood  Pulleys  are  made  in  all  sizes,  and 
can  be  used  wherever  a  leather  belt  is  used. 

Catalogue? 

Saginaw  Manufacturing  Co. 

SAGINAW,  W.  S.,  MICHIGAN 

Sales  Agencies  in  all  the  Principal  Cities  in  the  World  Now  York 
Branch,  88  Warren  Street.  Chicago  Branch,  105-106  So  Jefferson 
Street.      Cahle    Address,    Engrave.     A.    B.    O.    and    Lieber's    Codes. 


Electric  Hoists 


The  SIMPLICITY  of  DESIGN— 
The  ENCLOSED  CONSTRUCTION— 
The  RESERVE  CAPACITY  and  the 
EXPERIENCE  with  which  they  are  built  -lion  Id 

suggest 
BOX  ELECTRIC  HOISTS  for  your  installation 

Bulletin    l'-'OO-M   on   Request 

ESTABLISHED  1878 


|ALFRED  BOXS  COMPANY.  Inc.PHILA.PA; 
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Elevating,  Conveying  and 
Power-Transmitting  Machinery 

Screw  conveyors,  apron,  belt,  cable,  drag  and  vi- 
bratory conveyors — steel  conveyor  troughs. 

Bucket  elevators,  with  or  without  steel  casings. 
Elevators  for  boxes,  barrels  and  packages. 

Gears  machine  molded,  cast  teeth.  Gears,  cut  teeth. 
Bearings,  chain,  pulleys,  flywheels,  friction 
clutches,  shafting,  elevator  buckets. 

H.  W.  CALDWELL  ®  SON  CO. 

CHICAGO,  17TH  STREET  &  WESTERN  AVENUE 


New  York 
50  Church  Street 

Dallas,  Texas 
709  Main  Street 


CURTPRS  Air  Hoists 


Economical — Safe — Dependable 

The  Curtis  Air  Hoist  has  been  so  perfected  in 
its  speed  regulation,  design  and  mechanical 
construction  that  it  is  the  simplest,  safest,  most 
economical  hoist  for  light  and  medium  capa- 
cities.   It  effects  a  decided  saving  in  man  power. 

Hoist  to  Meet  Your  Needs 

CURTIS  AIR  HOISTS  have  been 
successfully  adapted  to  meet  a 
twide  variety  of  needs  ,in  hundreds 
jbf  the  leading  industrial  plants 
Miroughout  America. 

Pur  Engineering  Department  is  at 
|k>ur  service,  ready  to  study  any 
special  conditions  you  have  to 
meet  and  recommend  suitable 
equipment.  Illustrated  descriptive 
literature  and  full  information  on 
request. 

Curtis  Pneumatic  Machinery  Co. 

1568  Kienlen  Ave.,  St.  Louis,  Mo. 

Branch  Office— 5J0^G  Hudson  Term  inal,  N.Y.C. 
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Do  you  know  that  the 
centrifugal  force  in  belts 
at  high  speed  reduces 
their  driving  power  un- 
til at  about  9600  F.P.M. 
a  belt  is  incapable  of 
transmitting  power?  All 
such  factors  are  taken 
into  account  by  our  En- 
gineering Department 
when  they  design  stand- 
ardized belt  drives.  Con- 
sult them  about  your 
problem. 


This  is  a  12-inch  Spar- 
tan Double  Belt,  operat- 
ing a  50  horse-power  Gas 
Compressor.  Its  cost  to 
date  vi  J/2C  Per  horse- 
power  per  week.  When 
this  belt  had  been  in  use 
18  months,  the  engineer 
wrote  us  that  it  had  giv- 
en double  the  length  of 
service  of  belts  previous- 
ly used.  This  has  now 
been  in  use  over  four 
years  and  is  still  going 
strong. 


TOP  NOTCH 


This  is  another  case  where  top-notch  efficiency 
and  economy  have  been  obtained  by  simply  in- 
stalling the  right  belt  for  the  work  to  be  done. 

For  many  years  Spartan  Belting  has  been  domi- 
nating the  hard  drives  that  destroy  other  belts. 
That  experience  ranks  it  as  top  notch  in  leather, 
in  tannage  and  in  workmanship.  It  is  unusually 
pliable,  wonderfully  elastic,  it  is  the  greatest  of 
pulley  grippers  and  without  an  equal  for  high 
speed,  overload  drives  or  where  unfavorable  con- 
ditions exist. 

Spartan  well  exemplifies  the  three  principles 
back  of  Graton  &  Knight  Standardized  Series 
Leather  Belts :  First,  they  are  made  of  the  right 
material — leather.  Second,  they  are  tanned  in 
our  own  tannery  specifically  for  belting  use,  thus 
assuring  the  right  kind  of  leather.  Third,  they 
are  graded  into  a  Standardized  Series — a  belt  for 


each  class  of  power  transmission  requirements — 
standardized  in  manufacture  and  standardized 
for  the  work  to  be  done. 

Certain  articles  can  be  tested  in  a  short  time — 
not  so  belting.  It  takes  years  to  test  out  the  cor- 
rectness of  principles  applied  in  power  transmis- 
sion. The  result  of  60  years'  test  of  experience  is 
that  Graton  &  Knight  Standardized  Series  Belt- 
ing, the  highest  in  grade,  is  also  the  most  widely 
sold.  That  is  a  significant  combination :  highest 
quality — largest  sale. 

Many  of  the  best  belted  plants  ask  us  to  specify 
the  belting  for  every  drive.  Try  the  plan  your- 
self. Then  when  buying,  call  for  "Graton  & 
Knight  Brand  or  equal."  This  won't  com- 
mit you  to  buying  our  belts.  It  will  put  your 
buying  on  the  one  basic  consideration — the  work 
to  be  done. 


Write  for  book  on  Standardization  as  applied  to  Belting 

THE  GRATON  &  KNIGHT  MFG.  COMPANY,  Worcester,  Mass.,U.SA. 

Oak  Leather  Tanners,  Makers  of  Leather  Belting  and  Leather  Products 


Atlanta 
Boston 
Kansas  City 


Chicago 

Cleveland 

Minneapolis 


Detroit 
Fall  River 
New   Orleans 


Graton   &   Knight   Mfg.   Co.   of  Texas 
Dallas,   Texas 

Graton   &   Knight   Mfg.   Co.   of   Wisconsin, 


New  York  Pittsburg  Seattle 

l'hiladelphla         Portland,   Ore.     St.   Louis 
Montreal,  Can.  London,  Eng. 

Graton   &   Knight   Mfg.    Co.    of   California 
San    Francisco,    Cal. 
Milwaukee,  Wis. 


Graton  &  Knight 

Standardized  Series       O 

Leather  Belting 

Tanned   by  us  for  bcltinq  iu,c  W^fc 
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Special 
Alloy  Steel  for 

GENUINE  BALDWIN 
ROLLER  CHAIN 

The  enormous  quantity  of  stock  carried  at  all  times  in- 
sures Baldwin  Chain  output  against  interruption  for 
want  of  material.  It  is  just  such  provision  for  eachstep, 
from  the  ordering  of  the  stock  to  the  shipping  of  the 
finished  product,  that  guarantees  Baldwin  depend- 
ability to  the  users  of  Genuine  Baldwin  Roller  Chain 
and  Baldwin  Sprockets. 

Write  Dept.  S.  for  full  information 

BALDWIN  CHAIN  &  MFG.  COMPANY,  Worcester,  Mass. 

AGENTS:  C.  D.  Schmidt,  276  Canal  St.,  New  York  City. 
W.  D.  Foreman,  1607-1611  Prairie  Ave.,  Chicago,  111.  N.  A. 
Petry  Co.,  Inc.,  1307  Race  St.,  Philadelphia,  Fa.  Walter  K. 
Williams,  175  Massachusetts  Ave..  Boston,  Mass.  M.  A.  Bryte, 
Inc.,  543  Golden  Gate  Avenue,  San  Francisco,  Cal.  Motor  & 
Machinists  Supply  Co.,  Kansas  City,  Mo.  M.  &  M.  Co.,  Cleve- 
land, Ohio.  American  Automobile  &  Supply  Co.,  St.  Louis, 
.  Mo.      C.   J.    Smith  &  Co.,   St.   Paul,   Minn.      J.    M.    Howe,    245  A 

fc.  Plymouth  Bldg.,    Minneapolis,   Minn.      The   Wirthlin-Mann  Co.,  Am 

■  318-320  West  Third  St.,  Cincinnati,  0.  H.  V.  Greenwood,  122 
S.  Michigan  Ave.,  Chicago,  111.  (General  Western  Represen- 
tatives). Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal,  Toronto, 
Canada. 


CHAIN 
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LADEW 

TURTLE" 

Waterproof    Oilproof  Timeproof 


We  get  what  we  pay  for.  Strictly  speaking,  there  is 
no  such  thing  as  a  "bargain"  —  particularly 
where  belting  is  the  commodity  bought. 

The  best  belt — and  the  most  economical  belt — is  the 
one  which,  irrespective  of  price,  delivers  the  most 
power  over  the  longest  period  with  the  least  at- 
tention-cost. 

It  is  a  fact  of  experience  that  good  leather  belting, 
rightly  applied  and  rightly  cared  for,  will  deliver 
more  power  and  last  longer  than  any  other  belt- 
ing. 

is  also  a  fact  of  experience  that,  among  good 
leather  beltings,  there  is  none  better  than 
"Turtle"  with  its  service  record  of  59  years. 


Edw.R-L/VD  EW  Co.  Int. 

GLEN  COVE.  NEW  YORK,  U.S.A. 

Since  1835 


Branches  and  Distributors  in 
all  Principal  Cities  of  the 
world  carry  Complete  Stocks. 
See  your  Phone  Book  for  local 
address. 
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Chain  Drive 
Engineers 


Through  30  years'  experience 
designing  and  building 
ROLLER  CHAIN  DRIVES, 
we  have  well  earned  the  repu- 
tation of  being  LEADERS  in 
the  Roller  Chain  field. 

We  can  tell  you  promptly  and 
correctly  whether  or  not  a 
''DIAMOND  CHAIN 
DRIVE"  will  meet  your  re- 
quirements. It  it  will,  you 
can  have  the  most  satisfactory 
kind  of  a  drive  at  low  cost. 

BUT  we  will  not  sell  you  a 
chain  until  we  are  satisfied 
that  it  will  do  the  work  re- 
quired. 

Take  us  into  your  confidence 
as  to  your  needs  and  let  us 
give  you  the  benefit  of  our  ex- 
perience. 

Our  complete  catalog  will  be 
mailed  gladly.  Write  us  to- 
day. 

DIAMOND    CHAIN 

AND    MANUFACTURING 

COMPANY 

INDIANAPOLIS  U.  S.  A. 
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For  Line  Shafting 


No  WeaR  Spots  in  a 
Pintite-Coupled  Shaft 

Conclusive  tests  show  that  a  Pintite 
Coupling  has  a  load  carrying  capacity 
more  than  twice  the  rating  of  the  shaft 
that  carries  it.  And  it  cannot  slip  or 
work  loose. 

In  other  words,  you  can  depend  upon  a 
Pintite  Coupling  to  carry  any  load  the 
shaft  can  stand. 

Which  means  that  a  line  shafting  of  the 
right  size  put  up  with  Pintite  Couplings, 
is  trouble-proof — has  all  the  power- 
transmitting  capacity  of  a  continuous 
steel  shaft. 

There  are  no  weak  spots  in  a  Pintite- 
coupled  shaft — it  has  an  ample  factor  of 
safety  throughout. 

All  ordinary  sizes  of  Pintite 
are  ready  for  prompt  delivery. 
Ask  for  Bulletin  102. 


Keyed  and 
Wedged 


Immovable 


Smith  and  Serrell 


144  Cedar  St. 


NEW  YORK 


Francke  Flexible  Couplings  for 
Direct  -  Connected   Machinery 
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Silent  Chain  Drive  Increased  His  Piece 


HpHIS  man  is  employ 
ed  in  one  of  Ameri 


Rate  Earnings  18 

ca's  leading  manufac- 
turing plants.    He  performs  turret  lathe  operations 
on  duplicate  parts  on  a  piece  work  basis. 

Until  recently  his  machine  was  belt  driven. 
Now  it  is  driven  by  Link-Belt  Silent  Chain.  Since 
the  change  was  made,  his  piece  work  earnings 
have  increased  18%. 

This  increase  was  made  on  the  same  machine, 
same  class  of  work,  same  operations,  same  hours, 
same  everything  as  when  belt  drive  was  used. 

*  His  increased  output  is  the  direct  result  of  the 
positive,  non-slipping,  smooth  running  effect  of 
Link-Belt  Silent  Chain  on  the  work  in  hand. 


o 


You,  too,  can  in- 
crease the  output  of 
your  plant,  better  your 
product  and  enable  your  piece  work  operators  to 
enjoy  greater  returns  by  adopting  Link-Belt  Silent 
Chain  Drive. 

It  is  "flexible  as  a  belt,  positive  as  a  gear,  more  efficient 
than  either".  Send  for  our  Machine  Tool  Drive  Book  No.  312. 
Shows  many  applications  and  gives  details. 


Link-Belt  Company 


204 


PHILADELPHIA 


CHICAGO 


New  York 
Boston 

Pittsburgh 

SI    I  ...in-.. 


299  Broadway 
-     49  r'c.leriil  St. 
1601  Park  HI. Ik- 
Cent.  Nui 

541  Elllcott  Square 

-        L'.l  Null  lilt.    111. In 

429  K.n-kefeller  Bldg. 

732  Din...   Hank  Hl.lit. 

41-  9     Il.r.i    Si 

Charlotte.  N.  C,     J 


Kansas  City.  Mo 
8«ttl* 

Portland.  Ore. 
San  Francisco 


INDIANAPOLIS 

3'»'.  Klmhurst  Bid 


.1  Stark  Sta. 
682  Mark,  t  St. 
is  Aiiirele«  163  N  U'«  Angel*.  St. 

■ronto.  Can.  Canadian  I  ink   IVIt  Company.  Ltd. 

•nv.r  Llndrooth.  Shuhart  &  Co  .  Boston  Bldg. 

.mevfll*.  Ky.  Frederick  Wehle.  Starks  Bldg. 

pw  Orleans  C.  o    Him.  II. hernia  Bank  Bldg. 

Cothran.  Com'l  Bank  Hide 


SILENT  CHAIN  DRIVES 
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STEEL 
HANGERS 


"F 


UNNY  thing  about  millwright- 


ing    these    days;    the    less    I 


charge 
make. 


for   it  the   more   profit   I 


"It's  because  of  the  'Pioneer'  Steel 
Hangers.  Before  folks  got  to  or- 
dering them,  I  had  to  pay  at  least 
two  helpers,  even  for  a  small  job, 
as  it  takes  two  men  to  hold  one  of 
those  heavy  cast-iron  hangers  and 
another  to  bolt  it  into  place.  This 
'Pioneer'  Hanger  is  made  of 
rolled,  open  hearth  steel,  pressed 
into  stiff,  rigid  shapes  and  is  so 
light  I  can  hold  it  and  bolt  it  my- 
self, so  of  course,  I  can  charge  less 
and  still  be  a  lot  to  the  good. 

"They  tell  me  that  these  'Pioneer' 
Hangers  don't  cost  any  more  than 
the  cast-iron  ones  while  I  know  for 
a  fact  that  they  never  give  way,  no 
matter  what  goes  wrong,  which  is 
sure  a  good  thing,  for  I've  seen  a 
sight  of  damage  done — yes  and 
lives  lost  too — when  a  heavy  iron 
hanger  let  fly.  So  it's  small  won- 
der they  are  called  for  more  and 
more." 


"I  have  a  booklet  that  was  sent 
me  by  the  chap  that  makes  these 
hanger  s — 'Transmission  Data' 
it's  called  and  it  surely  is  inter- 
esting reading.  If  you're  still 
using  iron  hangers  in  your  shop, 
I'd  advise  you  to  send  for  a  copy." 


STANDARD  PRESSED  STEEL  CO. 

PHILADELPHIA  U.  S.  A. 
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Cut  Operating  Waste 

In  meeting  the  keen,  "after-war" 
competition,  manufacturers  will 
find  their  profits  depending 
largely  on  the  elimination  of  all 
needless  operating  waste.  Air 
resistance  and  belt  slip  are  re- 
sponsible for  power  losses  and 
coal  waste  that  run  into  large 
figures. 

The  only  honest  tests  to  show  how 
pulley  faces  hold  belts  are  those 
made  under  working  conditions 
by  trained  observers  with  repu- 
tations to  lose. 

Tests  under  working  conditions 
have  shown  that  the  American 
Steel  Split  Pulley  will  transmit 
more  power  with  less  waste  than 
any  other  pulley  on  the  market. 
They  are  correctly  designed  for 
maximum  strength  and  light 
weight.  They  are  recommended 
for  rim  speeds  up  to  6,000  feet 
per  minute  and  guaranteed  as  to 
material  and  workmanship. 
National  distribution  through 
supply  houses  from  parent  stocks 
in  the  larger  cities. 

Write  for* 37  page  book  "Getting 
Maximum' Pulley  Efficiency"  which 
tells  how  to  eliminate  pulley  waste. 


AMERICAN 

'pulleys  * 
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Four  Points  of  Superiority 

1.  Staggered  rollers  permit  a  substantial  reduction  of  the  bearing 
angle,  that  is,  the  included  angle  between  radial  lines  drawn 
from  the  axis  of  the  bearing  through  the  centers  of  adjacent 
rollers.    Strain  on  the  bearing  is  thus  obviated. 

2.  Efficient  lubrication  is  assured. 

3.  No  braking  action  occurs  due  to  frictional  resistance  between 
cage  and  rollers. 

4.  The  end  of  any  roller  which  is  lightly  loaded  is  free  to  rotate 
independently  of  the  heavily  loaded  end ;  that  is,  a  differential 
movement  occurs  between  individual  sections  of  a  given  roller 
with  the  result  that  objectionable  features  resulting  from  ec- 
centric loading  of  the  bearing  are  overcome. 


Made  by  the  Owners 
of  the   Hart  Patents 


Let  us  send  you  all  details  on 
the  ideal  heavy  duty  bearing. 


THE  HART  ROLLER  BEARING  COMPANY 


ORANGE 


NEW  JERSEY,  U.S.A. 
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speedup 


production 


Your  whole  plant  can  be 

transformed  overnight 

You  don't  have  to  close  down  the  works  to  install  "Sells" 
Roller  Bearings.  They  can  be  fitted  so  easily  to  any  standard 
hanger  that  your  whole  plant  can  be  so  equipped  overnight. 

And  the  next  morning — instead  of  the  stiff-running  trans- 
mission lines  that  have  cost  you  so  much  in  the  past — you 
have  a  smoothly  running  system  that  can  be  operated  on 
approximately  ten  per  cent  less  power. 

"Sells"  Roller  Bearings  are  easy  to  install  because  they  are 
split  throughout.  They  require  less  power  to  operate  because 
their  friction  load  is  from  one-fourth  to  one-half  that  of  bab- 
bitt bearings. 

They  run  smoothly  because  there  is  no  roller  against  roller 
friction;  there  is  no  end-thrusting;  rollers  do  not  get  out  of 
alignment. 

And  there  are  other  features — many  of  them — all  of  which 
we  explained  in  detail  in  descriptive  matter  which  will  be 
sent  to  you  upon  request.    Write  today. 


Manager. 


ROYERSFORD  FOUNDRY  AND  MACHINE  CO., 

54  NO.  5th  STREET,  PHILADELPHIA 


Other 

Royersford 
Economies 

"Sells"    Roller    Bearings   for 
mine    cars    and    wagons 
Shaft    Hangers,    Collars 

and     Couplings 

Rollerlne,   the    Ball    and 

Roller    Bearing    Lubricant 

Combination    Oil    and 

Grease    Gun 

Babbitted    Ring    Oiling 

Bearings 

Punches    and     Dies 

Punching     and     Shearing 

Machines 

Sensitive  Drill  Presses,   Drill 

Presses  and   Foot  Presses 

Grinding    and    Polishing 

Machines 
Tumbling     Barrels,    etc. 
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AUBURN  BALL  THRUST  BEARINGS 


AUBURN  BALL  BEARING  CO. 


:i:i   l  I  1/  VHI    III  STHKKT 


him  iii:sii:k.  N.  Y. 


REGULAB     AND     SPECIAL,     BEARINGS 

State  Your    Problem  and    \-U   for    Bulletin* 
STEEL,    BRASS    AND     BRONZE    BALLS 


The  Schatz 


1J 


"Universal 

Annular  Ball  Bearing 


WE  DO  NOT  HESITATE 

to  say  that  the  Schatz  "Universal"  will  op- 
erate with  less  attention  and  less  lubrica- 
tion without  deterioration  on  account  of  the 
balls  coming  in  direct  contact  with  the  races 
through  absence  of  lubricant. 

WE  DO  NOT  BELIEVE 

that  our  bearing  should  be  operated  with 
less  expensive  oils  or  greases  than  other 
makes,  but  we  can  safely  claim  that  im- 
proper lubrication  is  less  likely  to  result  in 
burnt  bearings  in  the  Schatz  "Universal" 
design. 

Please  Send  for  Our  Catalog. 

THE 

Federal  Bearings  Co., 

INCORPORATED 

42  William  St.,  Poughkeepsie,  N.  Y. 


GREAT  BRITAIN  : 

37  Sheen  Road,  Richmond,  London 


Style  "C" 


Style  "B"    The  Hinge  Style  "O" 

GITS  OIL  CUPS 

Give  perfect  satisfaction 
where  others  fail.  State 
style  and  size  in  which  you 
are  interested,  and  we  will 
send  free  samples  and 
catalog. 

GITSBROS.MFG.CO. 

Style  "H"         1940  s.  kilbourne  ave..  Chicago         Style  "T' 


^         Rochester 

If                \    W                  Sh  / 

\v  Thrust    Bearings 

\  V      '  jL      ML  ■ 

HI         Are    made    in 

Ml          large   sizes  for 

heavy     duty. 

Rochester  Ball  Bearing  Co. 

Inc.,  Roches ter,N.Y. 

"THE  CHAIN  OF  DOUBLE  LIFE" 
Fits  cut  and  Standard  C.  I. 
Sprockets— 1  to  12  in.  pitch. 

Union  Steel 
Rivetless  Chains 

High  Carbon  Links  (STRENGTH).  Large  Glass-hard  ReversibU  Btaringi 
(DURABILITY),  One-piece  Rivetless  Construction  (PERMANENCY)  iniure 
TROUBLEFROOF,  MONEY-SAVING  SERVICE.  Bushing  Chains.  Roll«r 
Chains,    Sprockets,   Buckets,    Elevators,   Conveyors,   «tc. 

The  Union  Chain  &  Manufacturing  Company,       Seville,  Ohio 


30  Church  Strset.  New  York 


Telephone,  Cortlandt  892 


F.    BROWN'S   PATENT    FRICTION    CLUTCH  1  COUPLINGS   AND    PULLEYS 


FOR 
HIGH    SPEED 


ADJUSTABLE  HANGER 


POWER   TRANSMISSION 

MACHINERY 

GEARS 

FOR  MOTOR.  MACHINE,  MILL  OR  POWER  PLANT 

■  i      „      t,     ,      .....      . ,.    ,      ...     c     .,     RpPE  DRIVES  A  SPECIALTY  FRICTION    CLUTCH    PULLEY 

We  lay  out,  make  drawings,  tarnish  the  material  and  erect  It.    Special  machinery  built  to  drawings  and  specifications  WORKS:   ELIZABETH,  N.J. 
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WHEN  MACHINERY  IS  IDLE 


VY7HAT  does  it 
^*      cost    when 
machinery  is  idle  for 
even  a  short  time? 

As  small  a  thing  as 
a  burned-out  bushing 
may  hold  up  produc- 
tion-and  production 
means  money. 

Ordinary  bushings  need 
constant  lubrication — 
neglect  to  oil  them  may 
result  disastrously,  for  it  is  easy  to  overlook  them.  For 
this  reason  manufacturers  are  installing  Bound  Brook 
(Graphite  and  Bronze)  and  Nigrum  (Impregnated 
Wood)  Oil-less  Bushings  because  they  will 
maintain  smooth  running  efficiency  even  if  neglected. 

Our  engineers  will  gladly  talk  over  your  requirements. 

All  genuine  Graphited  Oil-leas  Bathings  have 
always  been   made  at  Bound  Brook,    U.  S.  A. 

Bound  Brook  Oil- 
less  Bearing  Co. 

"Specialists  in  the  manufacture  of 

Oil-less  Bushings  for  more  than  a 

third  of  a  century" 

Bound  Brook  New  Jersey 

Detroit  Office  :     1723  Ford  Building 


THE  BEARINGS  COMPANY  OF  AMERICA 

Manufacturers  of 

"Star"  Ball  Retainers 

for  Thrust,  Magneto,  and  Cup  and  Cone  Types 
of  Bearings. 

Complete  Ball  Thrust  Bearings 

(Made  to  your  Requirements). 

"Sterling"  Universal  Joints 

for  Trucks  and  Passenger  Cars. 

Drop  Forgings 


THE  BEARINGS  COMPANY  OF  AMERICA 


LANCASTER 


PENNA. 


Western  Sales  Office:    1012  FORD  BLDC,  DETROIT.  MICH. 


?P 


NPRfrm" 


PRECISION 
BALLBEARINGS 

(PATENTED) 

In  any  machine,  maximum  service- 
ability can  be  had  only  when  each 
link  in  the  chain  from  power  to  per- 
formance has  a  capacity  for  its 
functions  ample  for  every  emer- 
gency. A  consistent  factor  of  safety 
must  obtain  throughout.  And  it  is 
not  unusual  to  find  that  a  very  in- 
conspicuous part  bears  a  tremen- 
dous burden  of  responsibility — 
may,  by  its  failure,  cripple  the 
whole  mechanism. 

The  bearings  of  any  high-speed, 
high-duty,  high-efficiency  machine 
are  vital  to  that  machine's  per- 
formance— can  make  or  mar  its 
record.  Which  explains  why  so 
many  manufacturers  of  high-speed 
machinery  safe-guard  themselves 
and  their  customers  by  using 
"NORfflfl"  Precision  Bearings. 

Be  SAFE.     See  That   Your  Machines 
Are  'NORffl/r   Equipped. 

THE  N9RAM  COMPHNy  OF  AMERICA 

17 9 O     BROflDWAV  NEW   yORK. 

Ball,  Roller,    Thrust  and  Combination  Bearings 
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Quality 


A, 


.NTI-FRICTION  bearings  of  the  ball  type,  such  as  the 
New  Departure  Double  Row  or  Radax,  are  the  only  bearings 
that  will  successfully  withstand  thrust  loads  with  absolutely 
no  resultant  wedging  action. 

When  other  than  ball  bearings  are  employed,  the  thrust  stresses 
intensify  the  internal  pressures  even  as  the  blow  of  the  woods- 
man's sledge  intensifies  the  side  pressure  of  wedge  against  log. 

Nothing  moves  as  easily  as  a  ball.  No  other  form  of  load- 
carrier  moves  with  so  little  fractional  resistance.  That  is  why 
ball  bearings  reduce  the  evils  of  friction  in  your  motor  car  or 
other  machinery  to  a  minimum. 


452 


THE  NEW  DEPARTURE  MANUFACTURING  COMPANY, 
Bristol,    Conn. 


THE  BALL  &  ROLLER 
BEARING  COMPANY 

DANBURY  CONN.,  U.S.A. 


It's  a  Foregone 
Conclusion 


that  it  is  the  highest  form  of  economy  to 
use  ball  and  roller  bearings  wherever  they 
are  practicable.  It  is  quite  safe  to  say  that 
no  other  investment  in  the  engineering  field 
could  be  more  satisfactory.  The  power  bill 
is  lowered,  cost  of  maintenance  is  reduced, 
and  a  degree  of  permanency  given,  unob- 
tainable with  ordinary  bearings. 

So  far  so  good;  but  where  are  you  going  to 
get  them?  Ask,  our  regular  customers — 
they  know.  They  know  our  bearings  canno^ 
be  surpassed,  that  the  grinding  is  done  with 
far  more  than  ordinary  care,  that  the  at- 
tention we  give  to  heat-treating  would  by 
many  be  considered  superfluous.  They  know 
that  the  accuracy  of  bearing  surfaces  and 
raceways  must  conform  to  marvelously 
close  limits — that  all  our  products  stand  the 
severest  tests  of  time  and  service.  We  make 
Radial  Roller  Bearings,  Journal  Roller  Bear- 
ings, Roller  Thrust  Bearings,  Ball  End 
Thrust  Bearings  (in  both  inch  and  milli- 
meter sizes)  and  Cylindrical  Rollers.  Choose 
the  best  since 

You  Must  Use  Ball 
and  Roller  Bearings 
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Bantam  Ball  Thrust  Bearings 


Quality 

Durability 

Service 


OUR  CATALOG  TELLS  THE  STORY 


Twenty  Years 
Experience 

Twenty  Years 
Success 


THE  BANTAM  BALL  BEARING  COMPANY 


Pacific  Office: 
F.  M.  COBBLEDICK  CO. 

693  Mission  Street 
SAN  FRANCISCO,    CAL. 


BANTAM,  CONNECTICUT 


Detroit     Office: 
905    Dime   Bank   Building 
DETROIT,  MICHIGAN 
U.  S.  A. 


Makers  of  S  R  B  Annular 
Ball  Bearings,  Taper  Roller 
Bearings,  Steel  Balls  and 
Rudge-WhUworth  Wire 
Wheels. 


The  Standard  Code 

MAXIMUM  number  of  balls  to  more  evenly  distribute 
the  load. 

SILENT  because  of  perfect  fitting. 

ANNULAR  with  deep  raceways  to  withstand  thrust. 

BALL  and  raceway  perfection  that  eliminates  friction. 

BEARINGS   that  will  withstand  a  greater  overload. 

STANDARD  ROLLER  BEARING  CO.,  Philadelphia,  u.  s.  a. 

SAJ  l  s  OFFICES: 
Detroit,  916  Woodward  Ave.  Indianapolis.  646  N     I 

Chicago,  2206  S.  Michigan  Ave.  New  York,   1737  Broadwaj  Clevd 

San  Frandsco,  *i  Spc.ir  St.  St.  I  a 
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THE  NELSON 

Angle  Fixture 


Patented  Serial  No  268,093 


The  Only  Angle  Fix- 
ture with  a  Second 
Face    and    T-Slot 


This  second  face  and  T-slot  are  by  no  means  the  only  advan- 
tages of  the  Nelson  Angle  Fixture.  It  is  lower  and  has  less 
overhang  than  other  fixtures  of  similar  dimensions.  A  safety 
sub-clamping  device  for  the  table  insures  it  against  the  slight- 
est disturbance  while  being  clamped  for  action  and  the  swivel 
head  is  locked  with  tivo  bolts  which  prevent  lifting. 

Also,  a  Sine  Bar  is  regularly  furnished  to  facilitate  fine  ad- 
justment. 

Standard    sizes —  6x9     and     10x12. 
Larger  and  Toolmakers  sizes  available. 


NELSON  TOOL  &  MACHINE  COMPANY 


253  Norfolk  Street 


NEWARK,  NEW  JERSEY 


LARD=E)(  to  the  PRODUCTION  MANAGER  means  increased  production,  accur- 
ate parts,  fine  finish. 

Its  great  refrigerating  properties  insure  long  tool  life;  eliminates  frequent  grind- 
ings    and    replacements    of  expensive    tools.       For    fifteen    years    I  ARD=EY    ^as 
been  the  standard  brand  specified  by  the  critical  shop  man. 
Makes  a  stable  emulsion  in  plain  water.     NO  GUM — NO  FOAM — NO  RUST. 

Order  your  trial  barrel  TO-DAY. 
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When  users 
testify 


(Note  the  eleven 
distinct    points.) 


"IA/E  have  found  LUBRO  to  be  very  satisfactory  on  (1) 
■  *  screw  machines,  (2)  turret  lathes,  (3)  lo-swing  lathes, 
(4)  milling  machines  and  (5)  gear  cutters.  We  have  been  cutting 
(6)  all  kinds  of  steel  from  .5  to  .60  carbon  and  a  large  per- 
centage of  Chrome  Vanadium  with  the  best  results. 

"The  effects  in  (7)  bronze  work  are  good,  keeping  the  tools 
and  work  cool.  We  have  (8)  not  noticed  any  bad  effects 
on  the  ways  of  the  machine  which  are  generally  expe- 
rienced with  other  classes  of  compound. 

"By  using  LUBRO  we  have  been  able  (9)  to  cut  down  our 
oil  costs  at  least  one-half.   It  is  also  (10)  much  more  pleas- 
ant to  work  with  than  anything  previously  tried.     The  de- 
partments in  which  it  is  used  are  (11)  much  cleaner   tha 
before."  so  writes  one  user  of 


Reading  LUBRO  advertisements  makes  no  profits  for  your 
pockets.  Your  first  barrel  of  LUBRO  will.  You  won't  be  the 
first  "doubting  Thomas"  to  make  the  trial  and  find  yourself 
doing  faster  work,  wasting  less  time  in  sharpening  tools 
and  cleaning  up,  and  saving  money  as  well. 


THE  OIL  CITY  OIL  &  GREASE  CO. 


Oil  City,  Pa. 

In  the  heart  of  the  field  which 

produce*      the    world'*    finett 

lubricant* 


BRANCHES: 

210  Oliver  Bldg.,  Pittsburgh,  Pa. 
910  Crozier  Bldg.,  Philadelphia,  Pa. 


Canton,  Ohio 

Panama  Lubricants  Co.,  Los  Angeles,  Cal. 


A  trial  barrel  convinces- --order  it. 
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ELECTROLYTIC  OXYGEN-HYDROCEN  GENERATORS 

Gas  Cells 

When  you  are  purchasing 
gas  cells  for  your  plant,  you 
have  in  mind  certain  main 
considerations.  These  are  : 
purity  of  oxygen  and  hydro- 
gen generated;  number  of 
cubic  feet  of  gas  produced  in 
given  floor  space;  efficiency 
and  economy  of  process; 
longevity  of  apparatus; 
attendance  required  for  ap- 
paratus and   product;  cost* 

The  I.  O.  C.  System  has  a 
proud  record  of  service  in 
satisfactorily  meeting  these 
points. 

Let  us  show  you. 

"The  cell  with  three  times 
the  capacity  ** 

"Largest  Manufacturers  of  Standard  Elec- 
trolytic   Oxygen   and  Hydrogen  Apparatus" 

INTERNATIONAL 
OXYGEN  COMPANY 

NEWARK         N.  J.,  U.  S.  A. 


Verona,  Pa. 
Chicago 


College  Point,  N.Y. 
Pittsburgh  Paris 


,  O.  C.  Ltd.,  38  Victoria  Street 
Westminster,  London,  S.  W. 


EMPRESS 

Grease  and  Oil  Cups 

INSURE  YOl  IK  MACHINES  AGAINST 
LUBRICATION  TROUBLES.  SPECIFY 
THEM  AS  YOUR  STANDARD  EQUIP- 
MENT AND  INSURE  THE  GOOD  W.  ,L 
OF     THE     OWNER     AND     OPERATOR. 


/■/i.TimN/yijJBt 

REMEMBER  ! 

THERE     1H     AN     EMPRESS     CUT     DESIGNED 
-i"!   i;     TV  I '10    OK    MAOIIINK. 

HERE     ARE     A     Ki;\v  OTHEIIS    EQUALLY     GOOD 

IN     OUR    CATALOG  I  IK. 

SEND  FOR  CATALOGUE"! 


.S|-|.(',IAI.I,Y      KOIt 
AUK     .SHOWN 


TODAY 


Fix.  No.  116         Fig.  No.  118         Fig.  No.  53  Fig.  No.  51         Fig.  No.  52 

If    oil    lubrication    is   desired  any  one  of  these  is  to  be  recommended 
depending  on  the  part  to  be  lubricated. 


Fig.  No.  249 


Fig.  No.  207 


Fig.  No.  209 


Fig.  No.  200 

For  Grease  Lubrication  these  are  all  very  effective.  Cups  No.  249  and 
209  are  designed  for  places  of  excessive  vibration.  No.  207  is  leather 
packed  and  absolutely  cannot  leak. 

BOWEN   PRODUCTS    CORP. 

AUBURN  DIV.,  AUBURN,  N.Y.  WINKLEY  DIV..  DETROIT.  MICH 
ZERK  DIV..  CLEVELAND.  O.  MINN.  DIV.,  MINNEAPOLIS,  MINN 
Canadian  Factory  CANADIAN  WINKLEY  CO.,  Ltd.,  WINDSOR,  ONT 


Address 
Dept.  P. 


This  book 
Mis  of  the 
up-to-date  Methods 
of  Cote- Hardening. 
Oopy  tent  free  on  request, 


KASENIT 

Non-Poisonous 

Open-Fire 
Hardening  Compound 

Rapid  and  uniform  sur- 
face hardening  without 
poisonous    smoke    and 
fumes.  Replaces  dangerous 
materials    heretofore    used. 
Ask  your  dealer  or  write  us. 

"KASENIT  No.  4" 

Is  the  Perfect  Carbonizer  for  oven 
work.      Absolutely    uniform    and    de- 
pendable results  at  low  cost. 

KASENIT  COMPANY 

1 1  Water  Street  New  York 


Dart  Unions 

Ells,  Tees,  Flanges 

Economical  leak-proof 
joints  that  cannot  rust  or 
corrode. 

Accurate,  well  fitting 
threads  and  bronze  to 
bronze  seats  are  the 
secrets  of  their  satisfac- 
tory service. 

Write  us  for  prices  and 
a  sample  union. 

E.  M.  Dart  Mfg.  Co.,  Providence,  R.I. 

The  Fairbanks  Co.,   Sales  Agents.     Canadian  Factory:  Dart  Union  Co., 
Ltd.,    Toronto. 
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MODEL   22A    MULTIPLE    OILER— CAN    BE    HAD    IN    ANY    NUMBER    OF    FEEDS 


MODEL     12A     OILER 


ALL     BRASS     OILER 


LOOSE    PULLEY    OILER 


There  is  a 

Michigan  Oiler 

for  every  need 

We  can  also  meet  a  great 
many  other  brass  goods 
requirements  with  our 
complete  line.  A  few  of 
our  products  are  shown  in 
this  advertisement. 

Michigan  Lubricator  Co. 

Beaubien,  Brady  and  Rowena  Sts. 
DETROIT  MICHIGAN 


MA-53 


174B    GREASE    CUP 


AIR    COCKS 


MODEL     53A     THREE     FEED     OILER  DRAIN    COCKS 


.;<;.; 
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SAPHIL  GRINDER 


Its  Range  is  Exceptional 

Take  a  walk  around  your  shop;  note  the  different  jobs  in 
course  of  completion.  How  many  of  those  jobs  could 
have  been  done  better,  cheaper  and  more  accurately  if  the 
Saphil  had  played  its  part  in  them? 
The  Saphil  Grinder  will  grind  cutting  tools  of  all  descrip- 
tions, dies,  jigs,  fixtures.  It  is  useful  in  a  hundred  ways 
to  the  instrument  maker;  and,  attached  to  a  lathe,  will 
do  external  and  internal  cylinder  grinding. 
The  spindle  is  mounted  on  SKF  self-aligning  ball  bear- 
ings, with  a  double  row  of  balls,  and  runs  in  oil — no  end 

play,  no  vibration.  The 
Saphil  Grinder,  equipped 
with  either  A.C.  or  D.C. 
motor  is  a  complete  tool, 
ready  for  use  on  delivery. 

Easy  to  carry  and  handy  to 
use.    Weight  26  lbs. 

SAPHIL 
MANUFACTURING 
CORPORATION 


141-143  West  Austin  Avenue 
CHICAGO,  ILLINOIS 


Domestic  and 
Foreign  Agencies 


Ask  for  the  Saphil 
Circular,  and  read 
the  details. 


5APHIL 

C  M  i  C  A  GO 
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PORTABLE 
ELECTRIC  DRILLS 


#  t  Tv— 


-*li 


FOR  QUALITY         FOR  DEPENDABILITY 

Tho    (D^Eloctric  Todi  Ca 

X)^Clevolan<l,  O. 


SALES  OFFICES 


^Chattanooga,  Tenn., 
^'Cincinnati,  Ohio, 
Denver,  Colo., 
Detroit,  Mich., 
lilwaukee,  Wis., 
.  New  York,  N.  Y., 
Pittsburgh,  Pa., 
San  Francisco,  Cal., 
_    St.  Louis,  Mo., 
-St.  Paul,  Minn., 


170  Purchase  St. 

Chattanooga  Armature  Works 

1102  Second  National  Bank  Bldg. 

408  Gas  &  Electric  Bldg. 

43  K.  Larned  St. 

524  Wells  Bldg. 

30  Church  St. 

707  Empire  Bldg. 

66  Eighth  St. 

1122  Pine  St. 

1005  Germania  Life  Bldg. 


STOW  PERFECTED  GRINDER 


ADJUSTABLE 

Built  in   all 
sizes 

Stow  Tools  are  an 
investment  and  not 
an  expense. 

STOW  MFG. 
COMPANY 

Binghamton,  N.  Y. 

Oldest  Portable  Toot 
Manufacturers  in  America 

London  Stock: 
•  85  Queen  Victoria  Street 


WINFIELD  WELDING 

Or    Winfield    Electric    Riveting.     Let    us 
recommend    the    best    for    your  product. 

THE  WINFIELD  ELECTRIC  WELDING  MACHINE  CO. 


WARREN 


OHIO.   T.   S.    A. 


The  Forbes  &  Myers 
Bench  Motor  Grinders 


Convenience,  simplicity  and  durability  guarantee 
the  economy  of  these  compact  machines.  De- 
signed for  medium  and  heavy  work.     Circular  ? 


FORBES  &  MYERS  ^rc.r,  m."' 


PROGRESS:- 


"Togo  or  move  for- 
ward in  space." — 

(A  Standard  Dictionary) 


First,  shank's  mare,  then 
old  dobbin,  next  the  steam 
engine,  followed  by  the  au- 
tomobile— and  now  the  air- 
plane. 

We're  a  progressive  people 
and  we  do  nothing  by  halves. 

Twentieth  Century 
Balancing  Tool  for 
Airplane  Propellers 

helps  to  safeguard  our  pro- 
gress through  the  trackless 
air.  Sensitive,  practical  and 
with  an  enviable  record  for 
war  service,  this  device  is  in 
the  class  "indispensable." 

Maximum  Swing,  IV.  Approx- 
imate Weight,  285  lbs. 

MANUFACTURED  B\ 

ROCKFORD 
TOOL  CO. 

Harrison  Ave.  and  11th  Street 

ROCKFORD,  ILLINOIS 


;'.t;s 
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BLACK  &  DECKER 

Electric  Valve  Grinder 

"With  the  Pistol  Grib  and  Trizzer  Switch" 


m/JS  BLACK  &  DECKER  MFG. CO. 

10  GUILFORD  AVENUE 
Baltimore,  Md.,  U.  S.  A. 

Portable  Electric  Drills 
Electric  Valve  Qrinders 
Electric  Air  Compressors 

,  .,  »  ♦     .      1  1      •  BRANCHES 

controls  like  an   automatic  pistol  and  is    NewYorkN.Y.     coiumbus, ohk>. 
remarkable  in  its  capacity  for  fast  work  and       Philadelphia,  pa.,    Atlanta,  Ga 

•  T>    ♦  d>  A  e  r\t\  San  Francisco>  Cal->  Chicago,  111. 

,    SerVlCC  IriCe    $45.00  Buffalo,  N.Y.,      Boston,  Mass. 


UNIVERSAL 

ELECTRIC 

DRILLS 


(Licensed  under  Burke  Universal  Motor  Patent) 


Drill  by  Electricity 

You  can  drill  holes  in  metal  or 
wood  in  one-fifth  the  time  required 
by  hand. 

Equipped  through- 
out with  ball  and 
roller  bearings, 
smooth  running 

THOR  SUPER-POWER 
motor  prevents 
stalling  on  any 
work  up  to  full 
rated  capacity. 


000 
%  inch 
Drilling 
Capacity 


Jacobs  Chucks  furnished  as  regular  equipment 


INDEPENDENT  PNEUMATIC  TOOL  CO. 


Chicago 
Detroit 


New  York 
San  Francisco 


Pittsburgh 
Birmingham 


Cleveland 
Montreal 


Convenience  cuts  production  costs 
"WILLEY" 


Patented 


Portable  Electric  Drills, 
Grinders,  Buffers,  etc., are  Letustellyou 
well  made,  practical  tools  about  tbem- 
with  enclosed  type  mo- 
tors that  can  be  used  on 
either  direct  or  alterna- 
ting current. 

Jacobs    Chucks   used    as 
regular  equipment. 

JAMES  CLARK,  Jr., 

ELECTRIC  CO.,  Inc. 

522  W.  Main  St. 

Louisville,    Kentucky 


LATHE  CENTER  GRINDER 

Will    grind    lathe     centers    mechanically     with    scientific 

accuracy  in  fraction  of  time  required  with  other  methods. 

Builders  of'IdeaF'  Patented  Portable  Electric  Tools,  Grinders, 

Drills,  Saws,  Screw  Drivers,  Nut,  Bolt  and  Lag  Screw  Setters 

THE  NEIL  <a  SMITH    m  »  ,  ,  , 

ELECTRIC  TOOLCO.       \\d^  Circular 

Cincinnati,  Ohio,  U.S.A.  ^\J~a2%[!!m  J&  M 
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2  MINUTES  OR  20? 


This  is  the  Vital  Question 

Do  you  drill  ten  holes  in  the  time  it  takes  for  one?  The  Hoefer 
Auxiliary  Head  equips  any  driller  so  as  to  accomplish  this  big 
saving  in  time.  It  speeds  up  production  in  drilling  tremendously. 
Not  only  do  you  save  the  drilling  time,  but  also  the  time  now 
lost  in  shitting  the  jigs  and  raising  and  lowering  the  spindle  for 
the  extra  holes. 

Hoefer  Auxiliary  Heads  are  made  in  any  multiple,  arranged  in 
any  manner,  from  2  up.  They  are  made  by  expert  tool  makers 
and  unqualifiedly  guaranteed  to  handle  accurately  the  work  for 
which  they  are  designed. 

Investigate  now — every  day  you  use  a  single  drill  where  the 
multiple  may  be  used  you  are  paying  for  an  auxiliary  head 
through  increased  costs,  but  not  securing  its  benefits. 

Write  for  catalog.  Send  a  blueprint  of  some  of  your  work  for 
estimate  of  time  and  cost. 

THE  HOEFER  MANUFACTURING  CO. 

FREEPORT  ILL.,  U.  S.  A. 

CHICAGO  ILLINOIS,  021  Washington  Blvd.,  Phone  Haymarket  2408.  CLEVE- 
LAND, OHIO,  1113  Citizens  Bldg..  Phone.  Main  795.  PITTSIUKGH,  PA..  708 
Empire  Building,  Phone,  Court  1911  or  1912.  DETROIT,  MICHIGAN,  602  Kerr 
Building,  Phone,  Cherry  2884.  NEW  YORK  CITY.  30  Church  Street.  Phone, 
Cortlandt  1G15.  MILWAUKEE,  WISCONSIN,  Badger-Packard  Mchy.  Co.  TO! 
OHIO,   National   Supply  Co. 


CCxjufv Auxiliary  Heads 


G.  &  P.  Universal  Joints 


Standard  in  This  Shop 
for  More  Than 
Twelve  Years 


Twenty -eight  in  this 
machine 


The  F.  B.  Shuster  Co.  was  one  of  the  first  to 
recognize  the  advantages  of  Gray  &  Prior 
Universal  Joints  —  made  them  standard 
equipment  in  the  well-known  Shuster  Auto- 
matic Wire  Straightening  and  Cutting-off 
Machines  more  than  a  dozen  years  ago.  This 
particular  "Shuster"  machine  has  a  G  &  P 
Universal  Joint  at  either  end  of  each  of  the 
14  shafts  used  to  feed  different  sizes  of  wire. 
G  &  P  Joints  are  also  used  on  adjustable 

gang  drills,  mov- 
ing feed  shafts  of 
milling,  grinding, 
boring    and    spe- 
cial machines,  for 
adjusting     mech- 
anisms    of     gun 
carriages,     on     printing 
presses,      motor     boats, 
paper  handling  machin- 
ery, etc. 


D(  tails  on  request. 

THE  GRAY  &  PRIOR 
MACHINE  COMPANY 

38    Suffield    Street 

HARTFORD,   CONN. 


M  XMMNKIiY 
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Designed  for  greatest  utility     Built  for  longest  service 


Adjustable 
Shop 
Stool 

Bulletin  No.  1204 


"N-B"  Stools  are  Comfort- 
able ;    Comfort    Induces 
Efficiency ;  Efficiency 
Produces  Profits. 

Liberal  Size  Wood  Seat. 

10"  Adjustment. 

Spring  Back. 


ZIw  New  Britain  Machine  Gb.,NewT3riIan\,(onn.,U.S.A. 


You  Don't  Need  a  Special  Cutter  Grinder 

You  can  easily  and  cheaply  equip  your  surface  grinder  or 
universal  grinding  machine  to  do  the  work  just  as  well. 

The      Modern      Universal 


Takes  cutters 
up  to  5  "  dia. 
by  IJi"  face 
with  holes  from 
iVtol". 
(  Special  wash- 
ers supplied  for 
larger      holes.  ) 


THE 

MODERN 

UNIVERSAL 

CUTTER 

GRINDING 

FIXTURE 


An  Angle  Head  is  furnished  with  the  fixture  for  use  in 
tool  work.  Exceptionally  useful  in  place  of  sine  bar  and 
V-blocks.  Its  use  for  holding  templet  gages  for  grinding 
at  various  angles  will  be  readily  appreciated.  The  angle 
head  too  is  equipped  with  vernier  graduations. 

The  ModernTool&  Machine  Works,  Inc. 

344-350  Mulberry  Street  J^SSu.  NEWARK,  N.  J.,  U.S.A. 


Cutter  Grinding  Fixture  is 
secured  by  two  simple 
straps  or  held  down  by  a 
magnetic  chuck.  It  holds 
cutter  at  any  desired  angle, 
vernier  assuring  accuracy 
of  adjustment. 

Send  for  complete  description 
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Modern  Shop  Equipment 


Includes  More 
Than  Machinery 


Don't  be  like  the  farm- 
er who  buys  up-to- 
date  time  and  labor 
saving  farm  equip- 
ment, but  expects  his 
wife  to  keep  house 
with  the  same  "con- 
veniences" his  great- 
grandfather installed. 
High  power  machinery,  efficient  transportation, 
lighting  and  fire  protection  systems  are  only 
one  side  of  profitable  shop  equipment.  There's 
a  small  but  important  item  of  goodwill  to  be 
considered,  which  includes  not  only  fair  wages 
to  employees  but  such  provision  for  bodily  com- 
fort as  will  preserve  their  self-respect  and,  in- 
cidentally their  respect  for  "the  boss." 

"Meeco"  Sanitary  and  convenient  metal  shop 
furniture — individual  fireproof  lockers,  batter- 
ies of  individual  wash  bowls  with  hot  and  cold 
water,  clean  and  convenient  stock  and  storage 
racks — and  a  clean  and  refreshing  drink  "on  the 
house,"  whenever  it's  wanted,  from  M.  E.  &  E. 
Ice  Cooled  Bubbling  Drinking  Fountains  all 
stimulate  the  much  desired  production  to  an  ex- 
tent impossible  to  overestimate. 


Catalog  lists  the  whole  line.      Outline  your 
requirements  and  let  us  estimate 


MANUFACTURING 

EQUIPMENT  & 
ENGINEERING  CO. 

Metal  Shop  and  Factory 
Equipment  Outfitters 

Office  and  Showroom:  BOSTON,  MASS. 

Works  and  Mail  Address: 
FRAMINGHAM  MASS. 


Supplies  1  B  0 
people;  holds  75 
pounds  of  ice, 
15H  coils  tt 
inch  seamless 
brass  tubing. 
Attaches  to 
municipal  water 
supply. 


Our  Line  Includes 

Metal  Stock  and  Pattern  Storage 
Racks,  Metal  Shelving,  Metal  Cabi- 
nets, Vault  Fixtures.  Soda  Kettles  (40 
and  60  gallons),  Metal  Stools  and 
Chairs,  Water  Mixers,  Work  Benches, 
Bench  Legs,  Full  line  of  Plumbing  Fix- 
tures, etc.  Send  for  complete  cata- 
log. 
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BAY  STATE 


Taps 


Dies 


Paul  Revere's  House 
Boston  Mass. 


The  Utmost  in  Thread 
Cutting  Equipment 

Few  landmarks  in  Boston  are  of  greater  interest  than  the 
house  of  the  hero  of  the  famous  ride — Paul  Revere.  Standing 
in  one  of  the  city's  most  crowded  quarters,  it  is  a  reminder  to 
the  people  of  today  that  those  who  went  before,  played  their 
part  in  the  upbuilding  of  America. 

Could  the  visions  of  our  forefathers  have  bridged  the  gap  of 
time,  what  changes  they  would  have  seen;  the  country  big- 
ger and  better — their  state  a  leader  in  one  of  the  most  im- 
portant of  all  mechanical  industries — the  production  of  tools. 
"Bay  State."  We  chose  our  name  with  as  great  care  as  we 
give  to  the  products  which  bear  it.  Bay  State  Taps  and  Dies 
are  the  utmost  in  thread  cutting  equipment.  Specify  "Bay 
State"  with  confidence. 

BAY  STATE  TAP  &  DIE  COMPANY 

MANSFIELD,  MASS.,  U.  S.  A. 

i 

ReDresentatives   for    England:    George    W.    Goodchild    &    Partners,    56-58    Eagle    St.,    Southampton     Row,    London,    W.    C.j 
Representatives    for    Scandinavia:    Wllh.    Sonesson    &    Co.,     Ltd.,   Malmo,  Sweden. 
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I  &  Z  Patent  Sections  save  35  to  40  per  cent  in 
weight  as  compared  with  solid  bars,  are  more 
quickly  and  easily  machined,  stronger  and  more 
durable — practically  halve  your  tool  bill. 

NOVO  SUPERIOR 

"The  Tool  Steel  without  an  Equal" 


Section  I 
Saves  40% 
in  weight. 


carried  in  stock  in  the  following  sizes : 

Section  Z — %  x     % 

Vz  x  1 

%  X  H/4 


Section  I — % 

V2 


% 


X       % 

X  1 

X  H/4 

X  U/2 


%  x  U/2 
1x2 


H.  BOKER  &  CO.,  Inc. 


ESTABLISHED  1837 

101  DUANE  STREET,  NEW  YORK  CITY 

Chicago      Detroit      Boston      Cleveland       Philadelphia       Montreal 

PACIFIC  COAST  REPRESENTATIVES: 

Bergen  &  Carter  Co.,  Pacific  Tool  and  Supply  Div. 
400  Mission  Street,  San  Francisco,  Cal. 
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Solid  and  Cored  Bars  in  12"  lengths  from  M*"  to  AW  O.D.  inclusive,  by  eighths. 
Don't  wait  the  convenience  of  a  foundry  when  you  need  a  bearing.  Get  Ma- 
chinebronze  from  stock.  Your  machines  need  not  waste  good  time  when  a  bear- 
ing goes  bad. 

Machinebronze  is  always  in  stock  for  your 
convenience  at  the  following  distributors: 


The  T.  B.  Rayl  Company, 

DETROIT,  MICH. 

Chandler   &   Farquhar   Company, 

BOSTON,  MASS. 

Sherritt  &   Stoer  Co.,  Inc., 

PHILADELPHIA,  PA. 

Richards   &   Conover, 

KANSAS    CITY,    MO. 
OKLAHOMA   CITY 

Smith-Courtney    Company, 

RICHMOND,    VA. 

Beals,  McCarthy   &  Rogers, 

BUFFALO,  N.  Y. 

Manning,    Maxwell    &    Moore,    Inc., 

NEW  YORK   CITY 
Badger-Packard    Machinery    Company, 

MILWAUKEE,    WIS. 


E.  A.  Kinsey  Company, 

CINCINNATI,    O. 

Machinists   Supply    Company, 

CHICAGO,  ILL. 

Beck   &  Gregg  Hardware   Company, 

ATLANTA,   GA. 
McMullen  Machinery  Company, 

GRAND    RAPIDS,    MICH. 

Cleveland  Tool  and  Supply  Companv, 

CLEVELAND,   O. 
J.  Russel  Company, 

HOLYOKE,   MASS. 

Vermont  Farm  Machinery  Co., 

BELLOWS    FALLS,   VT. 

Frank  Wheeler  &  Son, 

MERIDEN.    CONN. 


Machinebronze  is  Guaranteed  Free 
From  Melting  and  Molding  Defects 

LUMEN  BEARING  COMPANY 

BRASS  FOUNDERS  BUFFALO,  N.  Y. 
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BOEHM 

DIE  HEADS 

Exceptional  Care  is  Given 

to  the  Making  of 

Every  Part 

The  photograph  of  the  cam-ring  and 
chaser  carrier  demonstrates  very  clearly 
how  the  Boehm  Die  Head  chasers  open 
after  tripping.  The  cam  engages  both 
sides  of  the  relieved  groove  in  the  chaser 
carrier,  and  any  movements  of  the  cam 
must  have  immediate  effect  on  the  chas- 
ers, be  the  movement  in  or  out. 

Action  is  POSITIVE,  and  the  quality  of 
threads  produced  by  the  Boehm  Die  Head 
is  such  that  any  inspection  other  than 
"lead-tester"  or  "angle-error"  tests,  as 
used  on  thread  gages,  is  much  too  coarse. 
The  chasers  are  really  "forming  tools" 
for  threads,  and  these  threads  must  be 
an  accurate  duplicate  of  the 
chasers.  The  threads,  cut  as 
perfectly  as  is  mechanically 
possible,  are  safeguarded  by 
the  prompt  opening  of  the 
positively  engaged  chaser-car- 
riers with  the  cam. 


RICKERT-SHAFER  COMPANY 


612  West  Twelfth  St. 


New  York  Office  :   50  Church  St. 


Erie,  Pa.,  U.S.A. 
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Mr.  Manufacturer,  how  big  is  your  factory? 

You  cannot  measure  it  in  terms  of  acres, 
or  of  dollars  invested,  but  in  terms  of 
production. 

You  can  increase  your  production  by  add- 
ing more  men,  more  machines,  more 
power,  more  expense — or  you  can  increase 
it  by  using  Stellite. 

The  adoption  of  Stellite  tools  has  made 
bigger  plants  all  over  America.  They  are 
speeding  up  production  wherever  they  are 
in  use.  They  are  saving  time.  They  are 
saving  money. 

Stellite  is  an  investment,  paying  tremen- 
dously big  and  certain  returns.  Increased 
capacity  invariably  comes  through  its  use. 

Stellite  tools  cut  best  at  red  heat — where 
tools  of  high  speed  steel  break  down.  They 
are  harder  than  steel  tools,  and  have  high 


The  Haynes 

Home  Office  and  Plant 
Kokomo,  Indiana 
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tensile  strength.  They  can  be  worked  much 
faster  than  high  speed  steel  and  can  take 
heavier  cuts. 

Stellite  is  immune  to  heat  up  to  1800  F. 
Up  to  that  point,  the  hotter  Stellite  tools 
get,  the  tougher  they  get,  and  the  better 
they  cut. 

The  output  of  your  machine  shop  is  limited 
to  the  speed  with  which  you  can  operate 
your  lathes.  Bear  in  mind  these  facts: 

Stellite  tools  can  be  worked  faster  than 

high  speed  steel. 
Stellite  tools  can  take  heavier  cuts. 
Stellite  tools  last  longer  between  grind  ings 

Stellite  is  a  nationally-known  product,  the 
standard  cutting  metal  in  many  of  the 
largest  plants  of  America.  Stellite  is  not 
steel,  but  the  master  of  steel. 

We  will  furnish  further  details  gladly. 
Patentees  and  Sole  Manufacturers. 


Stellite  Company 

Eastern  Offices 

120  Broadway,  New  York 


380 


MACHINERY 


August,  1919 


HIGH  SPEED  DRILLS 


Tools  you  can  drive  to  the  limit 
of  your  High  Powered  Machines 


Records  for  long,  hard,  cost  cutting  ser- 
vice have  made  Celfor  Tools  the  standard 
in  many  railroad  shops,  where  they  are  as- 
signed to  the  hardest  jobs.  Once  you  have 
seen  Celfor  High  Speed  Drills  in  action, 
you'll  appreciate  the  reason  for  this.  They 
have  unusual  chip  clearance  and  a  distinc- 
tive twist  that  make  them  more  than  a 
match  for  the  most  powerful  machines  on 
the  market.     Try  them. 


There's  a  new   Celfor  Catalog 
Write    for  your   copy    to-day. 


CLARK  EQUIPMENT  COMPANY 

Successor  to  Celfor  Tool  Company 

BUCHANAN  MICH.,  U.S.A. 


WHERE  CE!LFOR  TOOLS  ARE  SOLD:  Dale  Brewster  Mchy. 
Co.,  Chicago,  111.  Manning,  Maxwell  &  Moore,  Inc.,  New  York, 
Boston  and  Philadelphia.  Machinists  Supply  Co.,  Pittsburgh! 
Clark,  Witbeck  Co.,  Schenectady.  H.  D.  Taylor  Co.,  Buffalo. 
Stirling-Warfel  Mill  Supply  Co.,  Erie.  The  W.  M.  Pattison  Supply 
Co.,  Cleveland.  National  Supply  Co.,  Toledo.  Everett  Moses  Co., 
Birmingham.  The  E.  A.  Kinsey  Co.,  Cincinnati  and  Indianapolis. 
Geller,  Ward  &  Hasner  Hardware  Co.,  St.  Louis.  Oliver  H.  Van 
Horn  Co.,  New  Orleans.  Robinson,  Gary  &  Sands  Co.,  St.  Paul 
&  Duluth.  J.  C.  Dolan,  Denver.  Seattle  Hardware  Co.,  Seattle. 
Pacific  Tool  &  Supply  Co.,  San  Francisco  and  Los  Angeles. 
Canada:  Rudel-Belnap  Machinery  Co.,  Montreal  and  Toronto. 
Oreat  Britain:  The  Coats  Machine  Tool  Co.,  Thanet  House,  Lon- 
don.   Japan:  Andrews  &  George,  Tokyo. 
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The  Only  Steel  they  Dare  Use  for 

Curtiss  Engine 
Master  Gages 


For  making  Curtiss  air- 
plane engines  the 
Willys-Overland  Com- 
pany has  evolved  in  its 
Elyria,  Ohio,  plant,  an 
elaborate  system  of  tools 
and  gages  to  insure  per- 
fect interchangeability. 
Thread  gages — ring  and 
plug  —  expansion  taps 
and  dies,  in  fact,  all  tools 
required  not  to  shrink 
or  warp  in  hardening 
are  made  of  Ketos  Steel. 
"Ketos  Steel,"  says  the 
toolroom  foreman,  "is 
the  only  oil  hardening 
steel  we  can  use.  We 
can  always  depend  on 
it."  Consider  the  re- 
quirements for  Curtiss 
engines— consider  your 
own  requirements. 

Shall   we    send    information    that 
will  assist  you  in  ordering? 

HALCOMB  STEEL  CO. 

SYRACUSE,  N.  T. 

BRANCHES:  New  York       Chicago       Philadelphia 
Cleveland         Detroit        Boston  Hartford 


V> 
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Practically  and  Scientifically  Correct 


ALL    LatrOie  DRILLS  ARE  MILLED 


The  selection  of  material  for  Latrobe  Drills  is  of  vital 
importance— Only  the  finest  quality  SPECIAL  SECTION 
HOT  ROLLED  HIGH  SPEED  STEEL  is  used  This  steel 
is  manufactured  especially  for  LatTObe  Drills,  and  adopted 
only  after  a  series  of  exhaustive  tests. — It  is  a  high  speed  steel 
particularly  suited  to  hard  service,  consequently,  due  to  the 
steel  used,  and  method  of  their  construction,  Latrobe  Drills 
will  resist  severe  torsonial  strain  and  will  overcome  inequalities 
in  the  material  being  drilled.— They  are  High  Speed  Drills  in 
every  sense  of  the  word —  Latrobe  Drills  have  all  the  reserve 
strength  of  a  forged  drill  plus  the  accuracy  of  a  milled  drill 


LOOK      FOR     THE     NAME        LRtrOl)©        ON     THE     SHANK 


Latrobe  Tool  Co. 


The  hot  rolling  of  this  special 
high  speed  steel  section  com- 
presses the  steel  in  the  center, 
therefore  when  the  drill  Is 
twisted  the  toughest  portion  is 
in  the  exact  center. 


MANUFACTURERS 

LATROBE,  PENNA. 


FOUR  FLUTE 
SPIRAL  REAMER 


! : 
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VULCAN  SPECIAL  VANADIUM 

CHISEL  STEEL 

Look  at  the  chip  it  cuts!  M  in.  to  %  in.  thick. 

Some  of  the  chisels  in  the  rack  have  been  in  service  over  a  year.  They  are  used 
especially  for  the  difficult  task  of  trimming  the  firebox,  and  turning  short 
corners — work  which  is  most  severe  on  the  corners  of  the  chisel.  But  they  do 
not  break! 

They  say  Vulcan  Special  Vanadium  Chisel  Steel  gives  far  better  results  than 
any  other  chisel  steel  they  have  ever  used. 

Do  YOU  use  Vulcan  Special  Vanadium  ? 


V 1  ilea  11  Crucible  Steel  Co, 


ALIQUIPPA 


EstablUhtd    1900 


PA.,  U.  S.  A. 


Mutter*  of  Wolfram  High  Speed  Steel 

.  .,,  .sV-  tffl  RRANQJiSJS: 

407  Atlantic  Avt 
1>|1^  So.  Clinton  Street 
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7  Machine  Keys 


We  carry  a  complete  stock 
of  finished  machine  keys,  in- 
cluding keys  for  the  Wood- 
ruff System.  Prepared  to 
fill  special  requirements. 


OUR  product  is  so  widely 
and  favorably  known  that 
it  is  hardly  necessary  to  em- 
phasize quality.  We  wish  to 
announce,  however,  that  in- 
creased facilities  have  enabled 
us  to  handle  a  bigger  volume 
of  business,  to  insure  quicker 
deliveries  and  to  offer  most 
reasonable  prices.  Send  your 
orders  to  us  and  insure  satis- 
factory results. 

Standard  Gauge  Steel  Co. 

PA.,  U.  S.  A. 


/ 


BEAVER  FALLS 

BRANCH   OFFICES 
CHICAGO,  ILL. 


PHILADELPHIA,  PA. 
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CutlMTools 


It  ought  not  be  hard  to  think  of  National-Cleveland  when  you 
are  ordering  cutting  tools.  Just  keep  N-C  in  mind.  N-C  has 
a  particular  significance  to  us  Americans.  These  initials, 
because  of  a  recent  history-making  event,  at  once  suggest 
speed,  endurance,  reliability,  progressiveness — superiority. 

All  these  qualities  are  attributive  to  National-Cleveland  Cut- 
ting Tools.  Thus,  think  of  N-C — and  what  it  stands  for — 
when  ordering  cutting  tools. 

Monthly  stock  bulletins — are  YOU  getting  them. 

NATIONAL    TOOL    COMPANY 


Chicago  Sales  Room  : 
26  S.  Jefferson  Street 


CLEVELAND,  OHIO 

New  York  Office  :  Room  553,  50  Church  Street 
European  Office  :  The  National  Tool  Co.,  139  Queen  Victoria  Street,  London,  E.  C.-4 


Philadelphia  Sales  Room 
40  N.  7th  Street 
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ECLIPSE 


No.    0    Holder    takes    cutters 
J4"  to  %",  inclusive. 


No.    1     Holder    takes 
cutters  %"  to  T, 
inclusive. 


No.    2    Holder    takes    cutters 
1tV"  to   1%",   inclusive. 


No.    3    Holder    takes 

cutters  1  ii"  to  3", 

inclusive. 


INTERCHANGEABLE 

COUNTERBORES 


Have  proven  their  SUPERIORITY  over  all  other  Counter- 
bores  and  Spot-Facers,  to  over  90%  of  the  LEADING 
MANUFACTURERS  who  are  in  BIG  PRODUCTION,  and 
TO  THE  UNITED  STATES  GOVERNMENT. 

ECLIPSE  TorTfSLE  COMPANY 

DETROIT,  MICHIGAN 

WRITE  FOR  CATALOG,   PRICE  LIST  AND  DISCOUNTS 

MANUFACTURERS    OF 
ECLIPSE     Interchangeable     COUNTERBORES.  ECLIPSE        Interchangeable        BACK-FACERS 


ECLIPSE     Interchangeable     COUNTERSINKS. 
ECLIPSE       Interchangeable       CORE       DRILLS. 


ECLIPSE        Interchangeable        SPOT-FACERS. 
ECLIPSE        Adjustable       Length        HOLDERS. 
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COLTONDETROIT 

HIGH  SPEED  „, 


FFwe  were  to  insinuate  that  the  work  you 
-*-  are  performing  is  no  different  from  that 
which  any  other  manufacturer  is  doing,  the 
exception  you  would  probably  take  would 
be  surely  justifiable.  In  view  of  this,  we 
wish  to  assert  that  we,  too,  are  producing 
certain  things  which  we  believe — based  on 
what  we  are  told — are  superior  to  most 
others  of  similar  nature. 

Doesn't  it  seem  logical,  then,  that  Colton- 
Detroit  High  Speed  Drills — superior  tools 
— would  help  in  maintaining  the  quality 
distinctive  of  the  work  you  do? 


COLTOn 

DETROIT 


Our  catalog  is  more 
than  a  list  of  figures. 
We'll  appreciate 
your    asking    for    it. 


ARTHUR  COLTON  CO 

785  Jefferson  Ave.,  East 
DETROIT,  MICHIGAN 

30    Church    Street,  New  Yorh     City 
75  Fremont  St.,  San    Francisco,  Cal. 
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MURCHEY 

CoUapsing  Taps 

There's  One  for 
Every  Job 


Murchey  Collapsing  Taps  are  made  in 
sizes  to  suit  practically  every  job  for 
which   a   collapsing   tap   is   advisable. 

There  are  three  styles — Lever  Handle, 
Sliding  Collar  and  "Pull  Off"  type.  An 
adjusting  pin  on  the  bottom  of  each  tap 
makes  it  possible  to  work  within  limits 
of  a  thousandth  of  an  inch  without  diffi- 
culty. 

Murchey  Taps  require  no  reversing — 
chasers  recede  on  completion  of  cut,  and 
tool  is  withdrawn  instantly. 

Murchey  Collapsing  Taps  and  Expand- 
ing Die  Heads  are  in  extensive  use  in 
many  of  the  best  plants  throughout  this 
and  other  countries.  They  are  correct 
in  principle,  are  made  of  superior  ma- 
terials, workmanship  is  of  the  best. 

Murchey  Collapsible  Taps  1"  to  12". 
Murchey  Self-Opening  Die  Heads  y± 
to  8".    Their  reputation  is  established. 


MURCHEY  MACHINE  AND  TOOL  CO. 

34  PORTER  STREET  DETROIT,  MICHIGAN 

Great  Britain,  Ireland  and  "British  Colonies.   Coats  Machine  Tool  Company.  Limited-IX>NDON-NEWCASTL,E-ON-TYNE— GLASGOW.     France:  Fen- 
wick  Freres  &  Company.  8  Rue  de  Eocroy,  PARIS. 
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ILLINOIS  TOOLWORKS,  CHICAGO. 


Detroit    Store — 
Woodward  and   Warren   ATes. 

A.    C.    Towne,    Inc. 
17    W.    Swan    St.,    Buffalo. 


S.   J.    Pfaff 

Pioneer   Bldg..    St.    Paul. 

Rose    Tool    and    Supply    Co. 
Ill    Market    St.,    Pittsburgh. 


Louis    G.    Henes 
75  Fremont  St,   San  Francisco. 

Title     Insurance     Building 
Los  Angeles. 


Indianapolis    Office 
8M  P.etchcr  Say.   A-  Trust  Bldg. 

New   York    Office 
111-145   West   36th   St. 


Andrews  &  George  Company,  16  Takegowa-cho,   Klobashl-ku,  Tokyo,  Japan. 
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Pick  Your  Wrenches  from  the  "W&B"  Line 


T  A  7E  make  a  larger  variety 
*  *  of    wrenches    than    any 
other    manufacturer    in    the 
world. 

Save  money,  time  -and 
freight  to  the  buyer  by  mak- 
ing combination  shipments. 

Quality,  Strength  and  Ser- 
vice guaranteed  by  65  years 
of  uninterrupted  experience 
in  manufacturing  tools,  with 
the  policy  of: 


Trade  Mark  Registered  U.  S.  Patent  Office 


The  Whitman  &  Barnes  Manufacturing  Company 

General  Offices:  Akron,  Ohio 

Factories  :     Akron,  O.,  Chicago,  HI.,  St.  Catharines,  Ont. 
European  Office:    139  Queen  Victoria  St.,  London,  E.  C. 

Vlfff     m  A  Established    __     U  Jfc  6  5    Years 

whitman  &  Barnes 

TWIST     DraiLS  -  REAMERS  —  WRENCHES  —  DROP    FORGINGS 
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LATROBE  ELECTRITE 
URANIUM  STEEL 


AfCeenEc 

A  Tool  thatLasis 


£ 


( 


q 
1 

Hp  HE  ability  to  take  finishing  cuts  at  high  speed  is  as  important  as  the 
-1-  qualities  which  enable  a  tool  to  stand  up  under  the  coarse  feeds  and 
heavy  cuts  of  roughing  operations. 

Latrobe  Electrite  Uranium  Tools  take  an  edge  that  lasts.  Try  them  for 
heavy  roughing  cuts  or  for  the  final  finishing  which  brings  the  work  to 
uniform  diameter  with  an  almost  polished  finish.  Latrobe  Electrite  Ura- 
nium Tools  give  satisfactory  service;  they  harden  without  risk,  machine 
easily  after  annealing  and  retain  a  fine  cutting  edge  on  difficult  work. 

A  trial  order  will  convince  you 

LATROBE  ELECTRIC  STEEL  COMPANY 

LATROBE,  PENNSYLVANIA,  U.  S.  A. 


New    York,    1(55    Hroadway. 

Pittsburgh,  Pa.,  First  Nan  mil  Bank  Bldg. 

Cincinnati.    O.,    2S02    Union    Central    Bids 

Detroit,    Mich.,    1681    Dime    Bank   151dg. 

Toledo,    Ohio,    2IS    Water    Street. 

Oil  City,  Pa.,  557  Chambers  Bldg. 


SALES  OFFICES  : 

Erie,   Pa.,    15th  &  Ash  G 

Buffalo,   N.    v..  512  Ellicott   Square  Bldg. 
,  ().,  1806  Union  Nat'l  Bank  Bldg. 
Washington,    D.   C.    Rigga 

Seattle.    Wash  .    586    First    Arenu 

Los  Angeles,   t  al„   American  Bank  Bldg. 

.San     Francisco,    Cal.,    149    California    St. 


t  Ihio     11"  Bldg. 

PI  ■■hi. i.    1'a  .    \\ 

Winnipeg,    Canada, 

:i«iT    I  m    Life    Bldg. 

Ill  .   572  Weal  Randolph  St. 

SI      1  OUls,     MO.,    810    *  iritv    Itldg. 
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Thread  Gages 


Keeping  everlastingly  at  it  brings 
success.  Square  and  irregular 
holes  can  at  last  be  drilled — an  oval 
drawing  compass,  long  a  target  for 
genius,  is  probably  not  impossible. 

Thread  gage  grinding  and  testing, 
but  recently  uncertain,  is  today 
achieved. 

The  Sheffield  organization  has  spe- 
cialized in  the  making  of  thread 
gages. 

Successful  selling  of  successful 
work  has  been  due  to  reasonable 
prices  and  quick  deliveries.  In- 
vestigate. 


«*n= 


The  Sheffield  Machine  &  Tool  Company 

Dayton,  (g)  Ohio,  U.  S.  A. 
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Special  Service 

To     Concerns      Who     Make 
Their    Own    Tools 

We  will  supply  Davidson  ized 
High  Speed  Steel  Blanks, 
semi-finished  to  within  ap- 
proximately .015  to  .020, 
either  soft  annealed  or  hard- 
ened. 


Making  Production  Men 
Sit  Up  and  Take  Notice 

You  can't  judge  a  tool  by  an  occasional  fine  performance.  But 
no  production  man  can  ignore  the  long  series  of  extraordinary 
service  records  made  by 

DAVIDSONIZED 

High  Speed  Steel  Tools 

Here's  another  recent  performance,  stripped  to  the  naked  facts 
(name  of  plant  on  request): 

Clevis  Milling  Job.      lour  side-milling  cuttere  on  arbor,  each  6  in. 

x    i,   in.    \    l   in     Material:   High  Manganese  Carbon  Steel,   forged 

Stock.      Standard    production    speed,    150   pieces   per   8   hour   day. 

l;,st    previous    tool    performance:    800    to    n    grinding. 

In   the  competitive   test,   the   two  outer  cutters  on  the  arbor  were 

Davldsonized    Tools,    :m.i    the    two   Inner   ones   of   a    well-known 

standard  make. 

The  Brsl  set  of  Inner  cutters  bad  to  be  taken  off  after  ,_• 

the  second  sel  did  750.     After  these  1476  pieces,  at   which  point 

the    teal    was    discontinued,    both    Davidsomzed    Cutters    were    still 

in  practically  as  good   condition  as  at  the  start. 

Apply  this  comparison  to  some  job  of  your  own  and  see  what 
it  would  mean  to  vou  in  terms  of  your  own  costs.  Figure  not 
only  getting  out  the  same  work  with  one-half  the  number  of 
cutters,  hut  the  saving  in  the  overhead  and  labor  items  through 
reduction  of  take-down  and  setting-up  time.  Then  write  us  for 
further  particulars,  or  say  when  our  representative  may  call. 

THE  DAVIDSON  TOOL  MFG.  CORPORATION 

Main   Office:     118-122   Maiden   Lane,   New   York 
Works:  56-62  North  6th  Street,  Brooklyn.  N.  Y. 

in  Canada     The   Canadian    Fairbank'-Morx    Co.     ltd  .  Montreal.    Toronto     Winnipeg 
In  Scandinavia-  Akticholaget  A.  Bonthron,  Stockholm,  >v<Jen. 
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LOVEJOY 


INSERTED 
CUTTER 


TOOLS 


Here  is  a  workman  waiting  for  a 
cutting  tool ;  both  he  and  his  machine 
are  idle.  The  blacksmith  is  spending 
his  time  on  a  job  he  never  should  be 
handed  in  the  first  place — and  his 
helper  waits. 


Why   Wait    for    the    Blacksmith? 

Now,  glance  at  this  Lovejoy  Inserted-Cutter.  The  cutting 
tool  and  the  crossbar  with  their  interlocking  serrations,  are 
held  in  a  wedge  grip  by  the  piece  in  the  man's  right  hand. 
The  small  crossbar  (left  hand)  is  just  being  put  in  place. 
The  whole  adjustment,  taking  but  a  moment,  is  made  en- 
tirely by  hand,  and  is  as  strong  as  a  solid  piece  of  metal. 

Lovejoy  Inserted  Cutter  Tools  save  time 
labor  and  materials.     Ask  us  about  them 

THE  LOVEJOY  TOOL  CO.,  Inc. 

SPRINGFIELD  VERMONT 


MERICAN 


FILES  OF  PRECISION 
TOOLMAKERS'  FILES 


"ONLY  THE  BEST  ARE 
GOOD  ENOUGH" 

Not  every  toolmaker  is  blessed 
with  the  deft  fingers  of  the  old 
Swiss  artisans,  but  the  precision 
of  American  Swiss  Files  makes 
up  the  deficiency.  The  ultimate 
in  refinement  and  accuracy,  these 
files  of  precision  are  the  national 
standard  for  fine  filing — the 
choice  alike  of  America's  skilled 
mechanics  and  American  manu- 
facturers, who  look  for  quality 
as  well  as  profit. 

American  Swiss  Files — made  in 
America,  from  American  ma- 
terials, by  American  methods, 
give  invariable  satisfaction  and 
can  be  accurately  duplicated. 

Specify  "American  Swiss" 

AMERICAN  SWISS  FILE 
AND  TOOL  COMPANY 

E.  P.  REICHHELM  &  CO.,  Inc. 
Selling  Agents 

24-26  JOHN  STREET       NEW  YORK 
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Is  Our  Slogan 

Send  for  catalog  J~3 

PROMPT  DELIVERIES 


THE  KELLY  REAMER  COMPANY 


CLEVELAND 


OHIO,  U.  S.  A. 
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THE  PERIODOGRAPH 

FOR  TIME  RECORDING  IN  FACTORIES 


A  necessary  link  in  your  shop  to 
strengthen  your  factory  management 
and  control. 

Periodograph  time  tickets  give  you 
an  accurate  record  of  attendance, 
quick  and  accurate  time  recording  of 
jobs  and  the  necessary  facts  with 
which  to  aid  production. 

Let  the  Periodograph  supply  the 
necessary  link  to  connect  you  with 
better  shop  control  and  simplified, 
less  expensive  cost  accounting. 

Write  for  the  Book,  "Better  Factory  Control" 


GISHOLT  MACHINE  CO.,  L8S8WSKi.*a. 

Builders  of  Standard  and  Automatic  Turret  Lathes;  Vertical  and  Horizontal  Boring 

Mills,  Tool  Grinders,  Small   Tools,  Special  Machinery,  etc. 

Eastern  Sales  Office:  30  Church  St.,  New  York)        Works:  Madison,  Wis.,  Warren,  Pa. 

Agent:  F.  A.  Thomas  Company,  San  Francisco,  Cal. 


(Gisholt  Methods 
Insure 

Acamcy ^Economy 


■  :  ■      ■    f 


.  J-".--  " -     r.-' : — 


1 
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Statements  of  Importance 
to  Truck  Buyers 

THE  following  group  of  statements  made  by  The  White  Company  in  recent 
advertising  summarizes  the  achievements  of  the  White  Product — the  White 
fleet  growth,  mileage  records,  honors  won  in  commerce  and  war;  reviews  the  factors 
of  strength  and  permanence  back  of  every  owner's  investment  in  White  Trucks. 

All  bear  on  one  simple  fact:  the  real  value  of  a  motor  truck;  its  ability  to  do  the 
most  work  for  the  least  money  under  all  conditions . 


"Year  after  year  this  list  grows.  It  is 
something  more  than  a  list  of  well-known 
concerns  owning  ten  or  more  White  Trucks. 
It  represents  a  yearly  progress  in  added 
trucks  per  owner — the  most  extensive 
growth  of  individual  fleets  ever  published 
by  a  truck  maker. 

"There  are  now  2774  White  Fleets  in 
actual  service,  totaling  33,139  trucks,  exclu- 
sive of  all  single  truck  installations." 


"The  ultimate  mileage  of  White  Trucks 
is  still  unmeasured.  Some  have  rounded 
out  300,000  miles.  Many  have  run  200,000 
miles.  Hundreds,  probably  thousands,  have 
passed  the  100,000  mark — a  very  common 
White  performance." 


"The  purchaser  of  a  White  Truck  backs 
his  investment  in  it  with  the  strength  of 
The  White  Company,  with  its  years  of 
successful  experience,  with  its  thousands  of 
trained  employees,  with  its  tens  of  thou- 
sands of  trucks  in  active  service,  with  its 
millions  of  capital  and  a  service  organiza- 
tion, nation-wide,  which  has  no  parallel  in 
the  industry." 


The  complete  statements,  in  pamphlet  form, 
will  be  sent  upon  request 


Roll  Call 

~jg|"     of  White  Truck  Fleets         In  Actuaf  Service 
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IKE  WHITE  COMF%NV 

WILL  YOUR  LIQUOR  TM  N  K 
BE  AN  ORH  IAN  ? 


THE  WHITE  COMPANY 

CLEVELAND 
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"AT  ONCE" 

That  is   the  way   they   demand 
and    that   is    the   way   they   get 

ERIE  CRUCIBLE  STEELS 


"The  Product  of  Two  Generations" 


ERIE  CRUCIBLE  STEEL  COMPANY 


ERIE,  PENNSYLVANIA 


New  York  and  Philadelphia  Agents 
Tidewater  Steel  Products  Corp. 
149  Broadway,  New  York  City 


Chicago — 1816  Fisher  Building 
Detroit — 858  Penobscot  Building 


OFFICES  AND  WAREHOUSES 

BOSTON    NEW  YORK     NEWARK    CHICAGO 

40-54 FARNSWORTH ST.      304  HUDSON  ST.        394FRELINGHUY5EN  AVE.  3604 SOUTH  MORGAN 5T.        IBth&INDIANA  AVE. 


Jsimm 


Tools  and  Alloy  Steel  for  Delivery  from  Warehouses 

GOLD  LABEL  High  Speed  Steel 

TEENAX  Non-Shrinking  Die  Steel 

WARD'S  Standard  Tool  Steel 

WARD'S  Best  Cast  Steel 

Complete  Stocks  of  all  the  above  grades  carried  at  all  warehouses. 
This  entire  line  consists  of   the  highest  quality  of  the  American 
steel  makers,  each  grade  the  best  for  its  particular  purpose. 
We  invite  your  closest  investigation  if  looking  for  the  most  uniform 
and  economical  steels  for  increased  production. 

Write  Nearest  Office 


CLEVELAND 

416  CITIZENS'  BLDG. 


BRANCH    SALES    OFFICES 
DETROIT  MILWAUKEE 


403VINTON  BLDG. 


ST.  LOUIS 

418  COMMERCIAL  BLDG. 


'   '  -■-■•-  ''. 
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Wash  Metal  Parts  at 
Half  the  Cost  and  Time 

What  NIVIN  Users  Say: 


Front  an  International  Harvester  Plant 
the  production  chief  reports: 

"The  Nivin  Metal  Parts  Washing  Machine  in  our  plant  does 
in  half  a  day  work  that  formerly  required  a  full  day's  labor.  But 
even  if  it  didn't  save  any  time  at  all  the  NIVIN  does  the  work 
so  much  better  that  I  would  install  it  on  that  account  alone." 


NIVIN  saves  Time,  Labor  and  Supplies  for 
Hamilton-Beach  Mfg.  Co.,  Racine,  Wis. 

"NIVIN  gives  us  A-l  service.  It  does  in  half  the  time  the 
work  it  previously  required  two  men  to  do.  In  addition  to  saving 
time  and  labor  the  NIVIN  enables  us  to  clean  our  parts  without 
using  gasoline,  thus  bringing  our  cost  down  considerably." 


NIVIN  does  excellent  work  at  One-sixth  of  Chemical  Cost 
at  Cleveland  Hardware  Co.  plant 
"The  NIVIN  does  the  work  quickly  and  very  satisfactorily.  On 
our  principal  item  the  NIVIN  uses  6  lbs.  of  Platers  Cleaner  per 
week.    Under  the  old  method  we  used  this  amount  daily." 


i  WASHING  MACHINE  |B  ^B 

w    m  m  ^ 


METAL  PARTS 


Does  away  with  Open  Tanks,  Hand  Labor  and  Wet  Floors. 

Does  away  with  Gasoline. 

Cuts  Time  and  Labor  Cost  in  Half. 

Every   NIVIN-washed   product  is  washed  perfectly    clean    from 

the  first  to  the  last. 

Made  in  flexible  units— fits  in  any  factory  system. 

Write  for  Literature 

Write  today  for  our  literature  giving  specifications  and  full  details  of  the  operation  of  the 
Nivin  Metal  Parts  Washing  Machine.  This  information  is  valuable  to  you.  You  put  your- 
self under  no  obligation  by  asking  for  it.    Write  for  our  literature  today. 


The  Nivin  Manufacturing  Co.  cw 


Larrabee  Street 
Illinois 
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Mark  what  you  Make 


Whether  your  products  are  reamers  or  roll- 
ing mills,  scissors  or  steam  engines,  be  sure 
that  they  carry  your  name  in  clear,  easily 
read  letters  that  will  be  legible  when  the 
time  conies  to  reorder.  In  other  words,  be 
sure  your  goods  are 


a 


Matthews  Marked 


Matthews  Marking  Devices  are  reliable. 
They  cover  the  field,  from  a  small  rubber 
stamp  up,  and  include  steel  marking  ham- 
mers, roller  stamps,  letters,  numerals  and 
interchangeable  type — hand  cut  from  the 
best  Pittsburgh  steel.  "Champion"  Type 
Holders  are  suitable  to  flat,  convex  or  con- 
cave surfaces.     Let  us  tell  you  about  them. 

Jas.  H.  Matthews  ®  Co. 

INCORPORATED 

3946  Forbes  Field  Pittsburgh,  Pa. 

Manufacturers  of  Marking  Devices  Since  1850 


Service  is  the  Test  of  Forgings 

The  reputation  of  the  maker  is  the  sign 
by  which  to  order.  DYSON  FORGINGS 
stand  the  test  of  long  service ;  they  have 
earned  for  their  makers  a  reputation  for 
honest  work  that  deserves  consideration. 
Let  Dyson  estimate  on  your  next  forg- 
ings. Anything  from  a  3"  nut  to  a  5  ton 
shaft. 

Let  us  estimate 

JOSEPH  DYSON  &  SONS 

CLEVELAND  OHIO,  U.  S.  A. 


Intricate 
Shapes 


Three  views  of  a  die  cast  packing  ring 
section  so  designed  that  three  castings 
make  a  complete  ring.  An  excellent  ex- 
ample of  a  part  which  cannot  be  dupli- 
cated in  a  machined  casting. 

Ten  years'  experience  making  dependable 
die  castings. 

Tin,  lead,  zinc  and  aluminum  alloys. 

Send  blueprints  or  samples  for  estimate. 

ERIE  BRONZE  COMPANY 

1911  Chestnut  St.        ERIE,  PA.,  U.  S.  A. 
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BRONZE  BUSHINGS 

For  Every  Purpose 


Bushings  passed  by  our  1 00%  inspection  system       ^^J|  / 

are  sure  to  meet  with  your  approval.     We  are 
equipped  to  furnish  them  in  any  type  from  Y2y- 
in  diameter  up   to  8"  by  8"  long.     Put  your 
bushing  problems  in  the  hands  of   anti-friction 
specialists.   Your  trial  order  will  be  convincing 
Write  Dept.  M. 

NEWCASTLE,  PA. 

NEW  YORK  PITTSBURGH  CHICAGO 

DETROIT 

J.  E.  DOCKENDORF  &  CO 
20  Broad  Sreet      New  York  City. 

THE  PARKER  CO. 

165  Broadway 

New  York  City, 


STEEL  BEARING  BALLS 


ACCURACY 

AND 

DURABILITY 


QUALITY 

is 

UNEXCELLED 


LET  US  KNOW   YOUR   REQUIREMENTS 

THE    ABBOTT  BALL   CO. 


ELMWOOD 


HARTFORD,  CONN. 


PEERLESS  High  Speed  Steel 

Also  full  line  of  regular  Crucible  Steels 
and  Steels  for  special  needs 

Write  us  for  particulars 

HELLER  BROS.  CO,  Newark,  N.  J. 


sions 


Good     impressions     get 

good    business — whether 

you  make  them  on  your 

client   with   your 

personality  or  on 

your  product  with 

a  Pittsburgh 

Steel  Stamp. 


Catalog 
for  the 
asking. 


If  you  can  continue  to  make  good  impressions  indef- 
initely, you're  on  the  right  road.  Pittsburgh  Steel 
Stamps  will  make  good  impressions  on  your  product, 
and  keep  on  making  them  long  after  most  stamps 
would  have  worn  out.  Your  purchasing  department 
ought  to  know  it. 

PITTSBURGH  STEEL  STAMP  CO. 


316    Penn   Avenue 


Pittsburgh,    Pa. 
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Qui)  Mind  of 
STAMPING 

ytoui  steet 

(heavy  gauges) 


DEPTH   BOMB 
CASINO 


TRENCH  MORTAR 
5MELL    CASINO 


The  important  point  for  you  to  remember 
about  us  is  this: 

We  Make  Every  Kind  of  Pressed 
Steel  Part  from  Heavy  Gauges  to 
Any  Specifications. 

If  that's  clear,  let's  have  a  chance  at  your  requirements — if 
they  are  very  difficult  they  will  especially  please  us  ! 


THE  YOUNGSTOWN  PRESSED  STEEL  CO. 

YOUNGSTOWN,    OHIO 


To  Get  the  Ideal  Pinion 

The  Ideal  Pinion  is  small  in  size,  dependably 
strong  and  durable.  The  one  in  the  photo- 
graph is  33/4"  dia.,  155/o"  long  and  has  13 
teeth.  It  is  capable  of  sustaining  an  ulti- 
mate load  on  the  tooth  of  83,700  lbs.  per  sq. 
in. — nearly  three  times  the  full  load  capacity 
of  the  press  in  which  it  is  used.  It  was 
heat-treated  by 

THE  INFUSO  PROCESS 

The 
Steel  Improvement 
&  Forge  Company 

CLEVELAND 
OHIO 


Write  us. 


The   Wear  -  Ever 

Adjustable 
Spacing     Collar 

A  simple  device  for  accu- 
rate, speedy  adjustment  of 
work  on  the  milling  ma- 
chine. Adjustable  in  12 
steps  of  .002"  each.  9  sizes 
|"  to  1 1"  bore. 

Send  for  the  Circular 

SCULLY-JONES  &  CO 

647   Railway    Exchange    Building 

CHICAGO  U.  S.  A 


HOLLOW    BORED     FORGINGS 
AND    STEEL    SHAFTS 

Lathe    Spindles,    Piston    Rods,    Cam    Shafts,    Hydraulic 
Cylinders,  etc. 

If   you    have    deep    boring   work   to   be   done,    it   can    be 
handled  quickly  in  our  shop. 

AMERICAN  HOLLOW  BORING  CO.,  Erie,  Pa. 


COMPARE 

with  your  present  Handle 
costs  our  prices  for  Ball 
Cranks  and  Machine  Han- 
dles of  every  description, 
from  bar  steel.  Accurate, 
highly  finished,  complete  in 
every  detail  and  ready  to 
attach. 

Tie  Cincinnati  Ball  Crank  Co. 

Cincinnati,  Ohio 

Detroit  Office :    1224  Dime  Bank  Bide. 
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em  Plates 


jr?Nj  ^ 


A  Mo 
D 


Mountain  of 
ie  Cast- 
ings made  in  ten 
weeks. 


Just  on«  order  of  200,000  Die 
Cast  pieces  turned  out  by  our 
exclusive  automatic  "Quality" 
Die  Casting  process  to  meet  a 
customer's  urgent  needs. 

A  record  performance  in  time 
and  money  saving. 

Your  next  big  order  should  be 
for  "Quality"  Die  Castings. 

Send  for  estimates  and  our  in- 
teresting book. 

LIGHT  MFG.  &  FOUNDRY  CO. 


Pottstown 


Penna. 


All  Thicknesses 
and  Shapes 

Moltrup  methods  give  Moltrup  Flattened 
Steel  Pattern  Plates  high  finish  and  close 
accuracy.  You'll  find  them  as  straight  as 
your  patterns. 

We  also  manufacture  Flattened  Steel  Core 
Plates,  Steel  Engraving  Plates,  Flattened, 
Ground  and  Polished  Steel  Plates  and 
Discs  for  general  machinery  construction 
where  a  smooth,  level  plate  is  required. 

Oar  process  straightens  without  machining 
Other  well-known  Moltrup  products  are: 
Cold  Drawn  Steel  Shafting  and  Free  Cut- 
ting Screw  Steel  in  Rounds,  Hexagons, 
Squares,  Flats  and  Special  Shapes;  Fin- 
ished Machine  Keys,  Finished  Machine 
Racks. 

Lmt  ut  quota  you  on  your  ntmdt 

Moltrup  Steel  Products  Co. 

BEAVER  FALLS  PENNSYLVANIA 

AGENCIES:  New  York  Office.  Woolworth  Bid*.  Cen- 
tral Steel  and  Wire  Co.,  Chicago  and  Detroit.  Union 
Iron  &  Steel  Co.,  Cincinnati.  Miner-Morse  Corp.,  Kne, 
Pa.  H.  D.  Cushman  Co..  Cleveland,  Ohio.  Milton 
Pray,  Monadnock  Bldg.,  San  Francisco,  Cal.,  Alaska 
Bid*.,  SeatUe,  Wash.  John  W.  H.  Evans  4  Co., 
London,    England. 


ite  Metal 
Die  Castings 


PARKER  WHITE  METAL 
&  MACHINE  COMPANY 


ERIE 


PA.,  U.S. A 
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THESE  ARE  "MINI"  PLUGS 

"Mini"  plugs  are  .miniature  plug  gages  rang- 
ing in  size  from  0.020"  to  1.000".  Sizes  ad- 
vance by  0.001";  obtainable  in  any  combina- 
tion. The  correctness  of  "Mini"  plugs  is 
guaranteed  within  0.00005' 
at  a  temperature  of  68°  F. 

Here's  Where 


You  Get  Them 

ALSO 

Fortney  Standard  Measuring  Wires 


Of  What  Does  This 
Remind  You? 


SUPPOSE  that  you  had  on 
hand  when  your  last  tap 
was  broken  a  commercial  de- 
vice built  specially  to  remove 
the  broken  pieces  of  tap,  a 
commercial  device  not  a  home- 
made article,  would  you  not 
have  saved  a  great  deal  of 
time? 


Write  Us  for  Information 


The  Walton  Company 

310  PEARL  STREET  HARTFORD,  CONN. 


Supreme,  Lasting  Accuracy 


Dickow's 

10-Inch 

Universal 

Index 

Centers 


In  combination  with 
their  great  simplicity  and 
ease  of  operation,  helps 
to  increase  production. 
Put  us  to  the  test. 


PROMPT  DELIVERY 
For  Accuracy  Get  Dickow's 
Sold  by  dealers.      Write  us  today 

FRED  C.  DICKOW 


1857  W.  Lake  Street 
CHICAGO,  ILLINOIS,   U.S.A. 


The  Ideal  Universal  Test  Indicator 

This  self-contained  little  gage  is  mounted  on  a 
hardened  steel  holder.  Readily  used  on  lathe, 
planer,  shaper,  miller,  boring  machine  or  drill 
press,  attached  to  a  height  or  surface  gage  or 
other  convenient  place,  to  test  the  accuracy  of 
machine,  instrument  and  tool  work. 


JOHNSON  &  MILLER 

42  Murray  Street 
New  York 


Details  on  request 

Price 
$3.00 


Pat.  App.  for 


Pattern  Letters  and  Figures 


Pattern  Figures  that  won't  come  off. 
See  the  points,  all  one  piece.  You  drive 
them  in. 

Made  of  aluminum,  more  durable  than 
white  metal  and  cost  less. 


Write  for  Sample 

THE  H.  P.  MAUGHLIN  CO.,  Columbus,  Ohio 


Accuracy  Guaranteed 


C ARROI  F     10^"  universal 

V^IVIW-ri-l-,      INDEX   CENTER 

The  head  is  graduated  and  may  be  set  at  any  angle  from 
10°  below  horizontal  to  10°  beyond  perpendicular.  This 
rigidly  constructed  and 
accurate  index  center  will 
increase  production.  Let  us 
tell  you  how.    Write  today. 

WM.  CARROLL  &  SON 

Manufacturers 
4220  Main  Ave.  [Norwood]  Cincinnati,  0. 


The  Laying  Out  is  Hard 


Of  course  you  know  that.  And  the  trouble  is,  floating 
buttons  and  solid  test  arbors  don't  help  the  way  they 
ought. 

Why  don't  you  send  for  that  Wablo  Ball  Pointed  Posi- 
tioning Arbor?  Get  a  money  order  for  $4.00  today  and 
send  it  to  the  Fisher- Smith  Co.,  Dayton  Ohio. 

The  Wablo  will  make  a  difference  on  your  time  slip. 

— And  Tell  Your  Friends 
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SYRACUSE 

GAUGES 

Our  standard  two  pin  adjustable  snap  gauge  em- 
bodies   all    the    features    obtainable    in    any    limit 
gauge  and  a  few  in  addition.     They  make  it  possi- 
ble   for    the    unskilled    mechanic    to    work    within 
limits  in  machining  of  duplicate  parts  that  would 
require  a  tool  maker's  experience  to  hold  by  means 
of  flexible  measuring  tools.     Lightness   combined 
with  rigidity  prevents  the  operator  from  allowing 
the  weight  of  the  gauge  to  influence  the  accuracy 
of  the  measurement. 

1  ml A 

Ask  about  our  adjustable  limit  length  gauge. 

We  will  gladly  send  complete  details  to 
all   who   ask   us   for   them.     Look   into 
our    four    styles    of    external    gauges. 

Style  D 

kI                m 

We  are  equipped  to  make  special  gauges  of  any  de- 
scription.    If  our  standard  models  are  not  adapt- 
able to  your  work,  send  us  your  requirements  and 
we  will  design  a  gauge  to  meet  them. 

j^4 

Mm      A     W 

LOWRY-KNISETOOLCO.,^ 

SYRACUSE,  N.  Y. 

ALLEN  INSTANTANEOUS  WATER  COOLERS 

Hot  Weather  Is  Now  Here 


StyU 
No    100  B 


Allen  Instantaneous  Water  Coolers  are  made  in  stock 
sizes  to  hold  from  25,  50,  100  and  200  pounds  of  ice. 
Lowest  cost,  the  most  economical,  durable  and  sanitary. 

Ice  in  one  piece  up  to  capacity. 

Submit  your  needs  and  we  will  quote  on  sizes  to  fit  them. 

The  Allen  Filter  Co. 

TOLEDO  OHIO,  U.  S.  A. 


Allen  Water  Coolers  have  proven  the  really 
economical  system  to  use  a  lesser  amount 
of  ice  to  help  the  men  "keep  cooL"  A 
good  long  drink  of  clear,  cold  water  just 
"hits  the  spot,"  puts  new  life  into  the  most 
disgrunded  man  and  sends  him  back  to  work 
with  renewed  energy. 


v 


I 
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The  Point  Where 
the  "Velvet"  Begins 

Machines  alone  can  reduce  your  labor 
costs  up  to  a  certain  point,  but  beyond 
that  point  they  require  Veeder  Count- 
ers. 

They  require  these  counters  to  measure 
their  output  and  maintain  a  standard 
marking  the  limit  of  their  earning  power. 

Look  at  it  this  way :  —  that  every  piece 
produced  with  the  help  of 

COUNTERS 


above  the  unaided  average,  is  so  much  "velvet' 
with  which  to  maintain  profits  in  the  face  of  high 
labor-costs. 


This  Set-Back  Revolution  Counter  counts  the  out- 
put of  any  machine  where  a  shaft  revolution  regist- 
ers an  operation.  Records  the  number  of  revolutions,  and 
sets  back  to  zero  from  any  figure  by  turning  knob  once  round. 
Supplied  with  from  four  to  ten  figure-wheels,  as  required. 
Price,  with  four  figures,  as  illustrated,  $8.50  (List).  A  sim- 
ilar model  to  count  reciprocating  movements  of  the  lever 
suitable  for  punch  presses,  metal-stamping  machines  and  the 
like,  price  $10.00.  Either  model  equipped  with  lock  and 
keys  to  prevent  tampering  with  the  record,  $1.50  extra. 


There's  a  suitable  Veeder  Counter  jot  every  ma- 
chine that  should  have  one — and  for  hand-counting 
purposes,  too.  Let  us  send  you  the  booklet  that 
shows  them. 


The  Veeder  Mfg.  Co. 

39  Sargeant  Street,       Hartford,  Conn. 


Middle  West  Distributor: 

C.  G.  Wirick  &jCo.. 

567  W.  Randolph  St.. 

Chicago,  111. 


Pacific  Coast  Distributor: 

F.  Somers  Peterson  Co., 

60  Pine  Street. 

San  Francisco,  Cal. 


Round,  Square,  Octagonal 

Rectangular,  Flat, 

Angular 

and  pieces  of  numerous  other 
shapes  are  tenaciously  held  in 
the  sturdy  jaws  of  the 

UTILITY  VISE 
— the  time-saving  device 

Put  a  Utility  Vise  "on  the  job" — 
use  it  in  the  tool  room — it  will 
hold  securely  a  multitude  of  forms 
and  save  the  time  of  the  men  who 
draw  the  highest  wages.  Use  it  as 
a  Universal  Jig — drill  or  reamer 
bushings  can  be  readily  attached 
and  with  length  stops  at  the  side, 
duplicates  can  be  turned  out  in 
quantity.  Use  it  in  a  hundred  and 
more  ways — it's  always  ready  for 
any  kind  of  job  anywhere,  any  time. 

May   we    send    more    information? 

Brown  Engineering  Company 

133  NORTH  THIRD  STREET        READING,  PA 


Economy  is  Conservation 

of  Energy 


REO-ISTEregq 


ECONOMY 


3=>si.t.  omen 


Conservation  of  energy  is  a 
matter  of  both  personal  profit 
and  patriotic  duty.  Economy 
is  vital  to  continuous  efficient 
service  of  every  draftsman 
whether  in  the  largest  or 
smallest  drafting  rooms. 

"Economy"  drafting  room 
furniture  embodies  all  the 
requisites  of  an  ideal  draft- 
ing table  and  filing  case. 

Write  for  Catalog  To-day. 

ECONOMY  DRAWING  TABLE  &  MFG.  CO.,  Adrian,  Mich. 


QUICK  OPERATING  LEVER  VISE 

This    Viae   is   'well    adapted    for    use    where    operation    of    mill- 
ing   or    drilling    is    short 
and     a     large     number    of 
pieces     are     to     be     han- 
dled   quickly. 

Send  for  Circular. 

The  Carter  ® 
Hakes  Company 

Sterling  PI.,  Wmited,  Ct. 


^grifl  |fl    ||l|||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIi:illllll!!lllllll!lllllllllllllllllllllllllll Mill 

faxdiNprized 

j^^  TAPS  and,  DIES 

Catalog  on  Request  THE     GARDNER-BRYAN 

I  Special  Taps  a  Specialty     CLEVELAND,  OHIO, 


AN   CO.  I 
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Ask  Your  Foreman 


(0* 


Ea*4 


He  Knows  that  convenience  of  operation  is  a 
vital  factor  in  realizing  efficient  production. 

Lost  motion  —  wasted  effort  —  laborious 
methods  all  drag  heavily  on  the  day's  out- 
put. Working  comfort  is  always  essential 
to  efficiency  and  speed. 


«  » 


The  Wedg-Lok  Vise 

is  an  easy  answer  to  many  machine  shop  problems.  No 
matter  what  the  article  nor  on  how  many  Bidet  11  must  be 
worked,  it  is  easily  handled  in  a  Wedg-Lok    V 

Quickly    turned    to    any    desired    position    without    re- 
moving job  from  vise.     Always  accessible  from  any 
angle.   No  need  to  drop  work  and  retard  production. 


Made   for  Speed,  Accuracy  and  Convenience 


Every  part  of  the  Wedg-Lok  Vise  is 
machined  to  close  measurements.  Will 
handle  the  most  intricate  of  jobs  with 
absolute  accuracy.  Impossible  to  vi- 
brate or  work  loose. 


A  slight  turn  of  handle  tightens  the 
jaws  and  securely  locks  vise  in  base. 
A  turn  of  the  thumb  screw  locks  it  for 
permanent  use  in  one  position. 


Simple  in     construction     and  positive  in 
operation.     Nothing  complicated  to  get 
out    of    order.  All    parts  standardized 
and  easily  replaced. 

Fully  guaranteed. 


Complete 
Mtory  of  the 
Wedg-Lok  Vise 
told    in     color  $ 
and   fully  illustrot 
ed,  gladly  mailed  any- 
where on  request. 


JAHANT  FOUNDRY  &  HEATING  CO. 

168  Steiner  Ave.  AKRON,  OHIO 
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\bu  figure 
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ns 
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rvY  DIXON'S  ^ 

ELDoradO 

ite  master  drawing  pencil" 

is  scientifically  planned  and  scien- 
tifically made.  Our  leaflet  "Does 
It  Ever  Occur  to  You"  gives  you 
the  facts. 


CD 


A  request  on  your  letterhead 
will  promptly  bring  you  a  copy 
together  with  samples   of 
•^"I^7L,EADS    Eldorado  pencils  in  your 
J  %$/££%?*.     favorite  leads. 

Pencil  Dept.    74- J  Jersey  City,  N.  J 

Canadian  Distributors 
A.  R.  MacDougall  &  Co.,  Ltd.,  Toronto 


Steel  Stools 

Which  Meet  Shop  Needs 


Buying  Shop  Furni- 
ture is  like  choosing 
tools.  Durability  and 
economy  are  figured 
together. 

THIS    STOOL 

stands  the  strain,  gives 
good  service  and  is 
economical  in  first 
cost  and  maintenance 
and  occupies  mini- 
mum amount  of  space. 
When  you  refit  or  out- 
fit your  plant  consult 
us.  Your  specifica- 
tions are  solicited  if 
our  various  patterns 
can't  meet  your  needs. 
Quick  service  on  all 
orders.  We  manufac- 
ture Safety  Guards, 
Tool  Cabinets,  Tote 
Boxes,  Forge  Hoods, 
Heating,  Ventilating 
and  Suction  Pipe,  Mill 
and  Factory  Work. 


THE  CANTON  ART  METAL  CO. 

CANTON  (Plant.  No.  1  and  2)  OHIO 

New  York  Branch,    497    West  St. 


Oil  Pan 
Logic 


LATHE  PANS 
SPLASH 
GUARDS 
GEAR 
GUARDS 


Sheet  Steel  Oil  Pans  weigh  less,  cost  less 
and  wear  longer  than  any  other  kind  and 
fulfill  every  requirement. 

Incorporated  when  assembling  or  easily  at- 
tached  to  machines  already  on  the  floor. 

Littleford  Sheet  Steel  Oil  Pans 

are  the  logical  pans  for  your  equipment. 
Send  for  details,  prices,   etc. 


LITTLEFORD  BROS 

354  E.  Pearl  Street 


CINCINNATI,  OHIO 


W&B 

Tool    Cases 


All   sizes,  to    hold    any 

size  kit. 

All  styles,  to  meet  every 

man's   choice. 

All  prices,  that  every 

toolmaker  may  own  one. 

Cases  leather  covered 

Sen d  for  Catalog. 

WEDELL 
&  BOERS 

1 57  Jefferson  Ave. 
Detroit,      Mich. 
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PARAGON  BLUE  PRINT  MACHINE 


Print  Drying 
Machine 


Sells  at  twice  the  price. 

Uses  4  times  the  current. 

Makes   50   times    as  many   prints 
with  less  labor. 

Time  is  the  mostvaluablething  in  theworld 

Investigate  the  Paragon  and  have  a  rea 
machine.    Booklet  "C"  on  request. 

PARAGON  MACHINE  COMPANY 

ROCHESTER,  NEW  YORK 


®:  *.  *;0®  1 1 


Blue  Print 
Machine 


Electric 

Blue  Printing 

Machines 

Write  for  Catalogue  B-2 

Buckeye  Engine  Co. 

Salem,  Ohio 


K  &  E  <Mcrildra\vin§  paper 

"50 


(WAR  PSODFCrj 


-    KEUFFEL  8e  ESSER   CO.  - 
New^brk.  •  *  Hobok.en,N.Tl 

Chicago  *  i&louis  *  aanFrancisco  *  Mature*! 


Brown  Stock  Racks 


ITS  THE  SPACE  THEY  SAVE 
THAT  MAKES  THEM  POPULAR 

A  strong,  sturdy  sectional  rack — 100%  efficient. 
Ask  us. 


BROWN  ENGINEERING  CO. 

133  No.  Third  St.  READING,  PA 


Etching  with  the  ELECTRO- 
STYLOGRAPH  is  just  as  sim-[ 
pie  as  writing  with  the  pen.' 
The  Electro-Stylograph  will 
engrave  the  hardest  steel. 
Write  for  details. 


GIBS 

STRUMENT 

J«44  W«<kK  • 

\f.  Dvtj-oif 


Wagenhorst  Electric  Blue  Printers 

have  been  sold  continuously  since  1904  and  have  stood  the 
test  of  time.  Hundreds  of  satisfied  users  have  proven  thai 
enthusiasm  for  the  Wagenhorst  Blue  Printer  Increases  in 
proportion  as  familiarity  with  its  dependable  performance 
grows. 

Our  Vertical  Automatic  Printer  suitable  for  moderate  ca- 
pacity is  the  lowest  priced  of  the  standard  machines.  Our 
Flat  Glass  Continuous  model  will  equal  any  machine  In 
the  market  for  capacity  and  both  types  have  advantages 
in  operation  and  design  which  will  appeal  to  the  discrimi- 
nating buyer.  Full  information  and  descriptive  literature 
on  request. 

"Hitch  your  Star  to  a  Wagenhorst" 

J.  H.  WAGENHORST  ®  CO.,  Youngstowr,  Ohio 

703  Dollar  Bank  Building 
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THE  BRIDGEPORT  CUTTER  WORKS,  Inc. 

The  Cutter  Specialists  of  Connecticut 

50  REMER  STREET  BRIDGEPORT,  CONN. 


Ask  us  about  our  During  the  war  our  tools  contributed  to  the  manufacture  of  thousands 

process  of  manu-  of  machine  guns.    They 

facture   as   an  are  now  helping  to  build   (^_jjll.w»      f^' 

element  in  cost.  tractorsan(]  steamships.    ^^ 


Four  Tools 
In  One 

Great  time  saver 
on  work  having 
2  to  4  operations. 
Ask  to  see  the 
Windau  Tool 
Holder  at  your 
dealers  or  write 
us  direct. 


WINDAU 

Lathe  Tool  Holder 

A  miniature  turret  head  carries  four 
tools.  Locked,  unlocked  and  indexed 
with  the  wrench,  the  action  is  sim- 
ple, accurate  and  positive — operation 
easy  and  convenient;  the  time  sav- 
ing possibilities  are  remarkable. 

Size    shank   I  Y±\%". 
takes  %"  square   bits. 

List  price  $15.00 

WINDAU  TOOL  CO. 

1565  E.  17th  St.,  Cleveland,  0. 


0 


Madison  Adjustable  Boring 
Cutters  and  Bars 

Adjustable     to  .00025". 
only     take     the     place 
reamers,    but   do  much 
better  work,  and  in- 
sure     straight 
holes  of  any 
ze.  ^ 

If  you  wish  to  finish 
a  hole  size  3.753",  you 
take     a     cutter     size 
3%"    and    set    it    out 
.003".      Cutters    are    made 
of  High  Speed   Steel. 
Order     on     thirty     days     approval. 
Description    and    price    list    on    request. 

MADISON  MANUFACTURING  COMPANY 

MUSKEGON  MICHIGAN 


DEOXIDINE    Prepares  Steel  for  Painting 

Removes   dirt,    oil,   grease,   rust,   hand   marks— makes  the   paint   hold    firmly. 
Easy   to  use;   inexpensive. 

DEOXYLYNE- Rustless  Pickle  for  Iron  or  Steel 

Prevents    pickled    iron    or   steel    from   rusting. 

LITHOFORM— Makes  Paint  Hold  to  Galvanized  Iron 

Forms   a   chemical   coating  which   acts  as  a   hinder  between   the   paint   and 
the    galvanized    iron. 

AMERICAN    CHEMICAL    PAINT   COMPANY 
New  York  Philadelphia  Detroit 


LATHE and 

PLANER 

TOOLS 

ITHEO.K.TOOL 

IHOLDER  CO. 

Shelton,  Conn. 


31,000  Taper  Holes 

Reamed  with  one  reamer  at  an 

average  grind  of  every 

1000  pieces 


Can  You  Match 
This    Record  ? 


THE 
REAMER 

That  will  not  "Hog-In 

Interchangeable  high-speed  blades — 
self-aligning.  Write  for  catalog. 

SKELTON  TOOL  COMPANY,  Syracuse,  N.  Y.,  U.  S.  A. 
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ENUS 


Engineers  use  VENUS 
Pencils  in  their  offices 
and  drafting  rooms  be- 
cause the  exact  uni- 
formity of  each  of  their 
17  degrees  reduces  errors 
to  a  minimum.  Quicker, 
easier,  better  work  is 
done  with  them,  by  ex- 
ecutives and  working 
staff   alike. 


PENCILS 


Special  14c  Offer 

Send  14  cents  for  1  trial  samples. 

mentioning  degrees.     After  you 

find  how  perfect  VENUS  Pencils 

are.  buy  them  at  any  dealer. 


American  Lead  Pencil  Co. 

237  Filth  Avenue  New  York 

and  Clapton,  London,  Eng. 


Grover  Handles 


Simple 

Efficient 
and  Economical 


Will  not  split  when  tang  of  file  is  "driven  home." 
Filler  is  of  best  white  birch — ferrule  is  of  pressed 
steel  and  can  be  used  with  other  fillers  when 
latter  becomes  worn.  Used  by  leading  manufac- 
turers and  railroads.    Write  for  details. 


Manufactured  only  by 


THE  GROVER  FILE  CO. 


NASHUA,  N.  H. 
U.  S.  A. 


©fie  IMPROVED 
ANDERSON  BROS. 
BALANCING  WAYS 


They  are  made  in 
the  following  sizes 


Swing 


20  in. 
40  " 
60  •' 
72  '• 
96  " 


Greatest 
Distance 
Between 
Standards 


Capacity 
In  Us. 


20  in 
30  • 
30  ' 
66  * 
88   * 


1,000 
2.C00 
2.000 
5.000 
10,000 


Manufactured  by 

ANDERSON   BROS. 
MFG.  CO. 

117   Morgan 
Street 

ROCKTORD 
ILLINOIS 


J 


MACHINERY'S  HANDBOOK 


The  Standard 
Mechanical 
Reference 
Book  for 
Machine  Shop 
and 

Drafting 
Room 


Over  100,000  men  engaged  in  designing,  constructing  and 
operating  machinery  find  in  this  compact  1400  page  hand- 
book all  the  essential  practical  data  required  to  cover  ad- 
equately the  whole  range  of  machine  shop  practice  and  ma- 
chine design. 

Tables  covering  the  entire  field  of  drafting  room  and  ma- 
chine shop  practice  will  be  found  logically  arranged  in  this 
convenient  handbook.  Many  of  the  tables  are  original  with 
this  work  and  prepared  especially  for  it.  The  practical  data 
are  the  most  complete  and  dependable  ever  prepared  for  the 
use  of  draftsmen,  machinists,  foremen,  superintendents, 
works  managers  and  mechanical  execut 

GENERAL    CONTENTS 

Mathematical    tables — Principal    methods   and    formulas    in    arith- 
metic and  algebra — Logarithms  and  logarithmic  tables  Areas  and 
volumes — Solution   of  triangles  and  trigonometrical  tables— <  leome- 
trical    propositions    and    problems — Mechanics — Strength    of 
t.  rials— Riveting   and   riveted   joints— Strength   and   properties   of 
steel   wire — Strength  and   properties  of  wire   rope — Formula- 
tables    for   spring    design— Torsional    strength— Shafting— Friction 
—Plain,    roller    and    ball    bearings — Keys    and    keyways — Clutches 
and  couplings — Friction  brakes — Cams,  cam  design  and   cam   mill- 
ing—Spur   gearing— Bevel    gearing— Spiral    gearing— Herringbone 
gearing— Worm     gearing— Epicy die     gearing— Belting     and     rope 
drives    —    Transmission       chain       and       chain       drives    —    Crane 
chain    —   Dimensions       of      small       machine       details    —    Speeds 
and     feeds    of    machine     tools — Shrinkage    and     force    fit    al 
ances— Measuring    tools    and    gaging    methods— Change    gears    for 
spiral     milling — Milling     machine     indexing— Jigs     and     Bxtw 
Grinding  and   grinding   wheels— Screw   thread   systems   and    ' 
gages — Taps  and   threading  dies— Milling  cutters — Ri 
terbores    and    twist    drills— Heat -treatment    of    steel — B 
casehardening,  annealing— Testing  the  hardness  of  "oun- 

dry  and  pattern  shop  Information — The  welding  of  metal 
enons    welding— Thermit    welding— Machine    welding— Blacks 
shop  Information — Die  casting— Extrusion  process — Sold, 
brazing-  Etching  and    etching   fluids— Coloring   met 
foundations — Application    of    motors    to  tools— Dj 

and     motor     troubles — Weights     and     measures — Mi 
Conversion    tables— Specific   gravity     Weights  of  materials- 
—  Pneumatics — Water  pressure  and  How  of  water- 
ing— Lutes  and  cements — Patents. 

Postage  prepaid  in   U.  S.    and  Canada  only 

SIGN    COUPON    BELOW 
and  a   copy  of  MACHINERY'S    HANDBOOK 

expense   -al   i  mce. 


ORDER    FORM     MACHINERY'S    HANDBOOK 

THE   INDUSTRIAL   PRESS. 

140-14S   Lafayette   St.,    New   York  City. 
I    would    like    to    see    a    ropy    of    MACHINERY'S    HANDBOOK. 

Please    send    mo,    all    delivery    charges   paid,    a    copy    for    my 
amination.      I   enclose    $2.00   which    Is   refunded    to   me   if   I   return 
the   book   within   10  days.      If  I   keep   the  book,   I   will  send  $L" 
month   for   two   months   which   pays   in   full. 

Name 

Address 

Occupation 

Works 
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^M       TRADEMARK  REG.  IN   U.  S.  PAT.  OFF.      V    _ 


Old  King  Set  Screw 

The  Tool  Holder  Principle  with 
which  the  name  ARMSTRONG  has 
been  identified  for  25  years  has 
never  failed  to  make  good  under  the 
hardest  working  conditions.  Other 
types  have  met  with  a  certain  meas- 
ure of  success  on  light  work  but  usu- 
ally their  manufacturers  are,  in  the 
end,  forced  to  swallow  the  Arm- 
strong principle,  set  screw  and  all. 


Specify  Armstrong  and  Get  the  Best 

Catalog  mailed  free  upon  request 


VELGO 

Lathe  Broaching 
Attachment 


A  Fully   Equipped 
Machine  at  Low  Cost 

The  Velco  Lathe  Broaching 
Attachment  overcomes  what 
may  be  said  to  be  the  greatest 
objection  to  a  special  broach- 
ing machine — its  price.  It  is, 
however,  just  as  efficient.  At- 
tach it  to  your  lathe,  and  you 
at  once  have  a  first  class 
broaching  equipment,  with  a 
capacity  of  1%"  on  square 
hole,  and  %"  on  keyway. 
Stroke  is  48",  and  it  can  be 
adjusted  to  any  lathe  from 
12"  to  18".    Get  the  facts. 


V.  E.  LAPOINTE  MFG. 
COMPANY 

MANCHESTER  CONNECTICUT 
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Here  Is  Just  What  You  Need  to  Increase  Your 

Minimum  Cost 


Production  at  a 


The  Driving  Pawls  and 
Surfaces  are  400% 
Greater  than  Any  Other 
Collet  Type  Chuck  on 
the  Market. 


Taper  Shank 
f^  Drive 


Positive 
Parallel  Drive 


A  Quick  Action  Collet 
Type  Chuck  That  Will 
Give  You  Perfect  Satis- 
faction. 


Nose  Drive 


No  Back  Lash 

or  Longitudinal 

Play 


Wolverine   Brass  Works! 

Manufacturers  of 

Quick  Action  Chuck  Co.'s 

Quick  Action  Chucks  and    Collets 
GRAND  RAPIDS,  MICH.,  U.  S.  A. 


4 

THE  "UTILITY" 

C0UNTERB0RE  AND 

SPOT  FACER 

Four  "Reasons  Why" 

Accurately  ground,  heat- 

treated    holders ;    care- 

fully    tempered     high 

ml 

speed  steel  cutters ;  pack 

Pi3H 

hardened  pilot  bushings 

'H 

driven    by    the    cutter 

#1 

teeth  instead   of  a   set 

screw;  pilot  pins  which 

Ml 

merely  lock  the  tool  to- 
gether and  do  not  take 
the  strain  of  the  work. 
One  of  the  most  depend- 
able    and     economical 
tools  of  its  class. 

Send  for  the  circular. 

The  J. 

C.  GLENZER  COMPANY 

Fort  St., 

SV.,  Cor.  Fourteenth,  Detroit,  Mich. 

New  York  Of 

fice:  9-11  West  Broadway.  C.  H.  Westerberg.  Mer. 

The  "DAVIS" 

Milling  Attachment 

and  Compound  Table 

Attaches  to  any  upright  drill  press  and  con- 
verts it  into  a  first-class  milling  machine  that 
will  perform  90  per  cent  of  the  lighter  mill- 
ing operations  in  any  shops  just  as  well  and 
a  whole  lot  cheaper  than  an  expensive  miller. 
An  accurate,  well  built  device  that  will  earn 
its  cost  in  quick  time.  Let  us  send  the  de- 
scriptive circular — it  shows  some  of  the  op- 
erations this  tool  performs. 


Manufactured      By- 

THE  HINCKLEY 
MACHINE  WORKS 

Hinckley         Illinois 


n 


We  build  special 
machinery  and 
too  It  to  ordtr; 
alto  cylinder 
reboring    toolt. 
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/ hay  art  /«()/- 
and  Uuat'pfoo)  and 

Siil i'  in   the 

Hand*  «i  the 

Inexperienced  Ope  ruler. 


Gear  Chucks 

Chucking  Time,  4  to  6  Seconds 


l  liei)  are  for  Manu- 
facturers Who  Demand 
thai  Holes  in  Gears  be 
Ground  Concentric   with 
the  Pitch  Diameter. 


JOHNSON    GEAR    CHUCKS 
For  Spur,  Spiral  or  Internal  Gears 


O.  G.  BEVEL   GEAR   CHUCK 
For  Spur,  Helical  or  Skew  Bevel  Gears 


GARRISON  MACHINE  WORKS,  Dayton,  Ohio 

Sole  Manufacturers 


RAPID  SLIP 
DRILL  CHUCKS 


it 


Speak  for 

Themselves" 

Especially  designed  for 
the  rapid  change  of  tools 
without  stopping  machine 
—  saves  time — increases 
output. 

Nothing  to  break  or  wear. 
Big,  substantial  drivers — 
can't  drop  out. 

Made  in  four  sizes,  No.  I 
to  No.  4,  with  collets  to 
take  any  size  tools. 

Sent  on  10  days'  trial  to 
responsible  concerns. 

Rapid  Slip 
Drill  Chuck 
Company 


703  Beaubien  St.      Detroit,  Mich. 


Milling  Cutters 


Have  you  a  copy  of 
our  new   catalogue  ? 


The  Advance  Tool  Co. 


CINCINNATI,  OHIO 
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How  Much  Lost  Motion 
Occurs  in  Your  Factory? 


Take  the  time  today  to  find  out  just 
how  much  time  is  lost  in  your  fac- 
tory by  your  men  in  looking  for 
certain  mandrels  for  certain  jobs. 
You'll  probably  be  startled.  You'll 
find  you  are  paying  high  wages  to 
men  who,  of  necessity,  lose  any- 
where from  10%  to  50%  of  your 
time. 

With  "Nicholson"  Expanding  Man- 
drels you  get  ALL  the  time  of  your 
men  without  waste.  A  set  of  nine 
"Nicholsons"  will,  instantly,  fit  any 
hole — round  or  square — from  1"  to 
7".  Your  men  need  not  hunt  for  a 
different  mandrel  for  each  job. 

Put  a  set  of  "NICHOLSONS"  to 
work  now.  Increase  your  produc- 
tion and  decrease  lost  motion. 

Write  us  today  and  we'll  send  you  a  set  to 
test  in  your  factory  under  your  conditions 


W.  H.  NICHOLSON  $  CO. 

112  Oregon  Street 
WilKes-Barre,   Pa,   U.  S.  A. 

"NICHOLSON  PRODUCTS  ARE  GUARANTEED  PRODUCTS" 


Keep  things 
off  the  floor! 


Let  one  man  do  the 
work  of  four  or  five. 
Write  for  free  book 
on  how  to  save 
handling     expense. 


Barrett-Cravens  Co. 

171  North  Ann  St. 

Chicago 


«■  BARRETT  LIFT-TRUCKS^ 


T~\ON'T    buy   simply  an 

elevating  truck. 
Investigate   the    Cowan 
transveyor. 

Our     low     priced     "  G." 
line.     All  steel.    5000  lbs. 
capacity.  5 year  guarantee. 
Seventeen  sizes. 
They  meet  all  requirements. 


Cowan  Truck  Company 


16  Water  Street 

HOLYOKE,  MASS. 


Hidh  I 

REAMERS 

END  MILLS 

CUTTERS 

Three  and  Four  Flute 

DRILLS 


ny    Size 
Complete  Stock 

Immediate  Delivery 


Write  or    Wire   For   Quotations 


THE  DETROIT  REAMER 
AND  TOOL   COMPANY 

DETROIT  CLEVELAND 
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See  That 

Chain? 


L 


That's  the 
kind  of  cable 
chain  you 
need.    Strong, 
dependable, 
long  wearing. 
A  specialized 
product.  Used 
by  the  people 
who  know. 
Let  us  tell  you 
more  about 


MORTON 
CABLE  CHAIN 

Sole  Manufacturer 

THOMAS  MORTON 

245  Centre  St.  New  YorR 


WHITING  &   COMSTOCK 

Semi-Universal  Dividing  Heads 


Make  your  hand  miller  universal 


Export  Department : 

77    BROAD  STREET 

New  York 


Cut  costs  in 
our  plant— try 
it  in  yours. 

Of  exception- 
al value  in 
manufactur- 
ing, tool  and 
repair  shops. 

Circular? 


WHITING  &  COMSTOCK 

HARTFORD,  CONN. 


A  GERSTNER 

TOOL  CASE 


commends  the  respect  of 
the  shop.  Good  looking, 
practical  and  economical, 
it  protects  tools  from 
accident,  dampness  and 
loss. 

Many  sizes  and  prices  to 
suit  all  needs. 

Write  for  oar  Catalogue 


61-71  Columbia  St.,  DAYTON,  OHIO,  U.  S.  A. 


THRUST  BEARINGS 


MAXIMUM 
DURABILITY 


KjjlGSBlJ^Y 


MINIMUM 

WEIGHT    and 

FRICTION 


PIVOTED  SEGMENTAL  TYPE 
FOR  ALL  KINDS  OF  SERVICE 

More  than  five  million  horse  power 
of  Steam  Turbines,  Hydro-electric 
Units,  Propeller  Shafts,  Centrifugal 
Pumps  and  other  machinery  have 
been  supplied  with  Kingsbury 
Thrust  Bearings. 


Send  for  General  Catalog  M 


ALBERT  KINGSBURY,  Engineer 

OLIVER  BUILDING  PITTSBURGH,  PA. 


No.  2—2  Spindle  Adjustable   Buhr  Patent    Ball    Bearing 
Drill  Head 


Adjustable 
Ball  Bearing 
Drill  Heads 
From  2  to  12 
Spindles 
Fixed  Center 
HEAD  Any  Number 
ot  Spindles 


NELSON-BLANCK  MFG.  CO. 

DETROIT  MICHIGAN 
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or 


Gagfes,  Micrometers 
and. Fine  .Tools 


AV 


mMti 


Stainless  Steel  is  just  what  its  name  indicates. 
It  does  not  rust;  it  has  great  strength;  it  resists 
erosion.  These  qualities  make  it  an  ideal  steel 
for  the  manufacture  of  fine  tools  of  all  kinds, 
for  use  in  races  and  rollers  for  bearings,  print- 
ing blocks,"  automobile  springs,  water  meters, 
steam  traps  and  for  various  other  machine  and 
mechanical  parts. 

Stainless  Steel  may  be  drawn  into  wire, 
rolled  into  sheets  or  made  into  weldless 
drawn  tubes.     Let  us  tell  you  more  about  it. 


AMERICAN  STAINLESS  STEEL  COMPANY 


1541  Oliver  Building 


PITTSBURGH,   PA.,   U.  S.  A. 


Extend  Your  Consideration  of  Quality  to  the  Little  Things 

BUY  PANNIER  STEEL  STAMPS 


The  Pannier  Bevel  eliminates  sharp  corners 
where  splitting  ordinarily  starts.  Strains 
are  evenly  distributed,  and  the  life  of  the 
stamp  is  thus  materially  prolonged. 


Every  step  in  the  manufacture  of  Pannier 
Steel  Stamps,  from  cutting  up  the  stock,  as 
shown  in  this  photograph,  to  shipping  finished 
product,  is  under  careful  supervision.  The  re- 
sult is  a  stamp  of  the  better  kind. 


Let  us 

have  your 

orders 


We  tVature  our 
quick  servico  on 
orders  for  single 
letters  and  fig- 
ures. We  have  an 
unusually  good 
stock  on  hand  at 
all  times  and  in- 
variably fill  or- 
ders the  day  they 
are    received. 


PANNIER  BROS.  STAMP  COMPANY,  Inc.,  Pittsburgh,  Pa. 
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How  Much  Metal  in 

I1       ■  ■■    1 
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a  Forfifinfif? 
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Let   us  estimate 

If  it's  a  Johnston  &  Jen- 

Wi 

nings     forging,     there's 

very  little  more  than  is 

The            t 

needed.     You  don't  have 
to    pay    for    excessive 

Johnston  & 

H 

1 

waste  stock  and  the  cost 
of  removing  it. 

Jennings 

Johnston  &  Jennings 
forgings  are  made  with 

Company 

ajvl   H 

the  utmost  care  through- 
out,  including   this   spe- 

Addison Road  and 

cial      consideration      of 

Lake  Shore 

economy  in  the  custom- 

R. R.  Tracks 

■< 

er's  interests.     Note  the 
collars  on  the  screw  ma- 

CLEVELAND 

:; 

chine  spindles  in  the  ac- 

OHIO 

companying  photograph. 

Down  Goes  the  Cost  of  Production 

A  FILE  which  makes  it  possible  to  produce 
ten  pieces  where  only  nine  were  pro- 
duced before,  distributes  labor  and  over- 
head costs  over  the  larger  number  of  pieces. 
Thus  it  reduces  these  important  items  to  the 
extent  of  10  per  cent  per  piece  produced. 

Vixen  files  cut  three  to  five  times  faster 
than  ordinary  types.  Think  what  this 
means,  and  you  will  understand  why  they 
are  the  most  economical  although  the  high- 
est priced. 

Write  for  full  particulars 

\mi  VIXEN  TOOL  COMPANY, 

NEWARK  NEW  JERSEY 
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JUST 


ARRIVED! 


THE  latest  development  in  self-opening  die  heads  is  now 
ready — the  Victor,  made  by  the  makers  of  Victor  Collaps- 
ible Taps.  Distinguished  by  the  same  high  class  workman- 
ship and  efficient  operation.  The  Victor  Die  Head,  might,  in 
fact,  be  described  as  the  Victor  Tap  turned  inside  out. 

Individual  plungers  set  at  an  angle  of  14.5°  support  the 
chasers  at  a  corresponding  angle.  Slots  in  the  latter  fit  into 
a  tongue  milled  in  the  former.  Plungers  are  securely  held  in 
a  collar  which  insures  simultaneous  action  in  opening  or 
closing  head.  Bearing  is  given  chasers  along  their  entire 
length — they  cannot  tilt  and  cut  tapered  threads. 

Victor  Die  Heads  open  automatically  as  soon  as  travel  of 
turret  is  stopped.  They  can  be  adjusted  to  cut  V-.v±"  over  or 
undersize.  Roughing  and  finishing  attachments  are  standard 
equipment.  If  desired  "Victors"  can  be  supplied  with  a  hol- 
low shank  so  that  any  length  thread  may  be  cut.  Head  being 
completely  enclosed,  neither  chips,  dirt  or  foreign  matter  can 
enter. 


THE  VICTOR 

Self- Opening  and  Adjustable 

DIE  HEAD 


Explanatory  booklet  on  the 
Victor  Die  Head  is  ready. 
Send  for  your  copy  today. 


Victor 

Tool 

Company 

Waynesboro,         Pa. 
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DRILL  SALVAGE 

As  First  Aid  to  Rising  Shop  Costs 


List  No.  22 

TWO-PIECE' 

INTERCHANGEABLE 


A  message  to  the  man  responsible  for  costs  and  pro- 
duction. 

The  mortality  of  shop  tools  is  a  subject  to  which  you 
have  given  much  thought.  Drills  and  reamers  will 
wear  and  break  and  accidents  will  happen.  Perfectly 
good  drills  will  break  off  at  the  shank  or  a  perfectly 
good  shank  must  be  discarded  when  the  drill  is  dam- 
aged or  worn  out. 

It  is  to  meet  these  ever-present  conditions  that  we 
have  designed  the  RICH  No.  22  Two-Piece  Inter- 
changeable Drill  which  makes  it  possible  to  conveni- 
ently and  economically  reclaim  your  broken  shank 
drills  and  thus  place  your  shop  costs  on  a  lower  level. 

The  blade  of  the  RICH  No.  22  in  common  with  all 
RICH  products,  is  forged  from  the  bar  at  the  proper 
temperature  and  is  fitted  with  a  straight  thread  and 
a  taper  which  engage  a  similar  thread  and  taper  in 
the  shank.  The  thread  does  not  seat.  The  taper 
takes  the  thrust.  This  shank  can  be  furnished  stand- 
ard or  oversize,  making  it  possible  to  use  drills  to 
which  you  can  adapt  either  standard  or  oversize 
shanks  as  desired. 

Positive  alignment  is  assured.  If  the  blade  wears 
out  or  is  accidently  broken,  you  do  not  have  to  buy  a 
whole  tool.  The  blades  or  shanks  may  be  obtained 
separately.  Your  broken  shank  drills  can  be  fitted 
to  these  sockets. 

The  RICH  line  consists  of  Taper  and  Straight  Shank 
Drills  and  Reamers ;  Track  and  Bonding  Bits,  Coun- 
tersinks and  Rivet  Sets  in  a  wide  range  of  sizes  and 
styles,  and  as  they  are  built  to  give  maximum  and 
uniform  results,  they  are  adopted  as  STANDARDS 
in  shop  equipment  of  their  character. 

Complete  literature  on  the  subject  is  yours  for  the 
asking.    Send  for  it. 


RICH  TOOL  COMPANY 


RAILWAY   EXCHANGE 
CHICAGO 


NEW  YORK 
PHILADELPHIA 


DETROIT 
MILWAUKEE 
ST.  LOUIS 


NEW  ORLEANS 
KANSAS  CITY 
CLEVELAND 


SAN  FRANCISCO 

PORTLAND 

PITTSBURGH 


SEATTLE 
MONTREAL 
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THISTLE  BRAND  TAPS 

Are  Used  Exclusively  in  the  Manufacture  of 

YALE  TIME  LOCKS 

Half  a  century  of  lock  making  is  be- 
hind the  Yale  product  of  today.  The 
experience  of  half  a  century  dictates 
the  choice  of  materials,  machines  and 
methods  in  the  Yale  &  Towne  plant. 

We  state  these  facts  to  emphasize  the 
important  (to  us)  fact  that  the  Yale  & 
Towne  people  have  selected  Thistle 
Brand  Taps  and  use  them  exclusively 
on  such  important  and  delicate  mechan- 
isms as  the  Four  Movement  Time  Lock 
shown  below.  There's  a  moral  to  this 
story.  We  invite  you  to  apply  it  to 
your  own  ends. 

Let  us  tell  you  all  about  Thistle 
Brand  Taps 

WINTER  BROS.  CO. 

Mass.,  U.  S.  A. 
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Accurate,  Durable,  Intri- 
cate Drop  Forge  Dies  are 
made  in  the  Meyers  Shops 

Accompanying  illustrations  show\good 
examples  of  this  class  of  work. 


August,  1919 
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What's  the  Matter  With  Your 
Drop  Forge  Dies? 

The  imretouched  photographs  from  which  these  reproductions  were 
made  show  Meyers  Drop  Forge  Dies  just  as  they  looked  when  on  the 
job.  These  are  good  examples  of  high  class  dies  such  as  we  are  mak- 
ing in  wide  variety  for  the  Navy  Department,  the  automotive  indus- 
tries and  other  large  industrial  concerns. 

No  matter  how  intricate  your  dies  may  be  or  how  close  the  size  limits 
or  what  troubles  you  may  have  run  up  against  in  the  actual  use  of 
drop  forge  dies,  we  have  a  fully  equipped  and  entirely  capable  or- 
ganization ready  and  willing  to  make  dies  for  you  that  we'll  guaran- 
tee to  give  entire  satisfaction. 

Have  Meyers  make  them  and  your  drop  forge  dies  will  be  right,  they'll 
wear  well  and  they'll  earn  their  cost.     What  more  can  you  ask? 

W.  F.  MEYERS  GAGE  COMPANY 

BEDFORD  IND.,  U.  S.  A. 
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Co/o/7/a/ 

HIGH    SPEED    STEEL 


TURNING  rough  castings?  So  is  this  shop — with  Colonial  High  Speed 
Steel  for  tools.  They're  turning  crankshafts  for  automatic  stokers — 
rough,  scaly,  cast  steel  stock  that  takes  the  life  out  of  tools — and  5!/2  Per 
day,  one  machine,  was  the  limit.  Since  they  put  Colonial  High  Speed  Steel 
Tools  to  work,  production  has  been  boosted  almost  100  per  cent — a  finished 
crankshaft  in  35  minutes — about  ten  a  day — is  the  present  rate.  Photo- 
graphs show  one  of  the  roughing  cuts  on  the  diameter — 1/2"  is  removed 
in  one  cut.  Both  bearings  are  roughed  and  finished  to  gage  size,  flange 
must  be  finished  on  both  sides  and  edge.  Give  Colonial  High  Speed  Steel 
Tools  the  "comparative  test" — it's  the  test  that  tells  the  tale. 


COLONIAL  STEEL  COMPANY 


MACHINERY'S 

GREEN  SECTION 


Here  in  this  Green  Place  buyer  and  seller  of  used  shop 
equipment  meet  and  do  business.  Here  is  the  livest 
mart  to  be  found  anywhere — the  greatest  number  of 
buyers,  all  the  big  sellers,  the  widest  range  and  variety 
of  tools  and  accessories.  It  is  the  place  of  big  business 
in  used  equipment.    Use  it  both  ways  — to  buy  and  sell. 


Machinery 


The  GREEN  SECTION  is 
MACHINERY'S  Department 
for  Used  Shop  Equipment. 


Machinery 

140-148  Lafayette  Street,  New  York  City 
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USED  MACHINE  TOOLS 


These  machines  have  been  carefully  inspected 
and  overhauled  if  found  necessary 


No.   2    Rochester  table  type,  belt  driven 

horizontal  boring  machine. 
No.  1  Lucas  horizontal  boring  and  milling 

machine. 
No.  Dl  Colburn  heavy  duty  drills  (9). 
28"  Snyder  sliding  head  drill  with  belted 

power  feed. 
37"  Gould  &  Eberhardt  sliding  head  drills, 

B.G.,    P.F.,    tapping    att.,    compound 

table  (3). 
24"  Mechanics  sliding  head  drill,  B.G.,  P.F. 
26"  Barnes  sliding  head  drills,  B.G.,  P.F. 

(4). 
No.  i/> — 1  sp.  Avey  column  type  drills  (5). 
No.  i/o — 1  sp.  Avey  bench  type  drills  (24). 
4  sp.  Henry  &  Wright  BB.  drill,  pump  and 

piping. 
7  sp.  Henry  &  Wright  BB.  drill,  pump  and 

connections. 
4'  Bickford  plain  radial  drill,  gear  box  and 

tapping  att. 
5'   Dreses  plain  radial  drill,   cone  drive, 

B.G.,  tapping  att. 
6  sp.  Hendey  drill  with  P.F.  to  each  spin- 
dle. 
No.  11  Landis  plain  grinder. 
No.  4 — 12  x  60  Landis  universal  grinder. 
10  x  48  P.  &  W.  plain  grinder. 
10  x  36  Norton  plain  grinders  (3). 
10  x  50  Norton  plain  grinder  arranged  for 

motor  drive. 
No.  2  B.  &  S.  universal  grinder. 
No.  2  Oakley  univ.  cutter  and  tool  grinder. 
No.  70  Heald  internal  grinder. 
No.  75  Heald  internal  grinder. 
No.  34  VanNorman  internal  grinders  with 

water  att. 
Garrigus  rotary  surface  grinders  (16). 
No.  1  Hartford  auto,  surface  grinder. 
12  x  36  Cincinnati  plain  grinder. 
No.  1  Norton  cutter  and  tool  grinder  (2). 
No.  2  Whiton  spur  gear  cutter. 
No.  4  B.  &  S.  auto,  gear  cutter. 
No.  3A  Cincinnati  auto,  spur  gear  cutter. 
250  lb.  Bell  steam  hammer. 
9  x  12  Porter-Cable  lathe,  taper  and  fac- 
ing att. 


14  x  6  Prentice  Bros,  lathe  with  chuck. 

18  x  8  Perkins  lathe. 

16  x  6  Hendey  geared  head  lathe,  C.R., 

P.C.F.,  S.R.,  hollow  spindle. 
20  x  12  Lodge  &  Shipley  patent  head  lathe. 
20  x  8  Shellenbach  lathe,   D.B.G.,  quick 

change  gear  mechanism. 
24  x  12  Niles  lathe,  C.R.,  P.C.F. 
26  x  12  Putnam  lathe,  C.R.,  D.B.G.  (2). 
No.  3  Fox  plain  miller,  No.  1  arbor. 
No.  14-A  Garvin  plain  miller  (7). 
No.  14  Garvin  plain  miller  (4). 
No.  15  Garvin  plain  miller. 
No.  1  Dow  plain  miller,  B.G. 
No.  2  Cinn.  vertical  cone  drive  miller. 
No.  IV2  Cincinnati  plain  millers,  complete 

with  new  vises  (4). 
No.  2  Kempsmith  univ.  miller,  complete. 
No.  1  Kempsmith  plain  miller,  complete. 
No.  1  Steptoe  plain  millers,  complete  with 

vises  (2). 
No.  IV2  B.  &  S.  plain  miller,  complete  with 

new  Cinn.  vise. 
No.  2  Owen  plain  miller,  complete  with 

new  Cinn.  vise. 
No.  0  Steptoe  plain  miller,  complete  with 

vise. 
24  x  24  x  6  Putnam  planer. 
24  x  24  x  6  Flather  planer. 
24"  Juengst  crank  shaper. 
20"  Hendey  shaper. 
No.  1  P.  &  W.  wire  feed  screw  machine 

(2). 
24"  Gisholt  turret  lathe,  61,4"  hole. 
414"  Cleveland  auto,  screw  machine   (2). 
2"  Cleveland  auto,  screw  machine  (6). 
Fay  auto,  lathe. 
8x8  Clayton  single  air  compressor,  belt 

drive. 
No.  4  Lapointe  broaching  machines  (2). 
8  cu.  ft.  oil  separator,  steam  turbine  drive. 
No.  67  Stoll  press,  complete. 
Blanchard  belt  driven  high  power  vertical 

surface  grinder. 
No.  38  American  oven  furnaces  (2). 
42  x  30  x  10  Powell  planer,  2  heads,  T.  &  L. 

pulley  c/s. 


. 
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ANUFACTURED 

™  '  -t  "cINATED  BY  US  - 

ACHINE  TOOLS 

ONLY  THE  VERY  LATEST  MODELS 

We  are  buying  only  the  latest  model  machines  in  good  condition,  and  only  such  as  can  be 
bought  to  sell  at  real  bargain  prices. 

And  we  are  filling  our  warehouse  full  to  the  roof  with  just 
such  tools.  We  can  secure  these  machines  at  bargain 
prices,  where  you  or  other  dealers  cannot,  because  we  have 
the  cash  to  buy  outright,  and  the  space  to  store  complete 
equipments,  regardless  of  how  large. 

These  tools  are  then  re-manufactured  in  our  own  plant,  so 
that  in  many  respects  they  are  even  better  than  new. 

Our  re-manufactured  tools  are  so  good  and  the  price 
so  low  that  you  cannot  afford  to  buy  a  new  tool  when 
a  re-manufactured  one  is  available. 


EACH 

RE 

MACHINE 

l. 

Completely  disassembled. 

2. 

Flat    surfaces  hand  scraped 

to  B.  &  S.  Surface  Plates. 

3. 

Bearing  realigned. 

4. 

Exterior  refinished. 

5. 

Adjustments    made. 

6. 

Tested      under       belt       for 

operation  and  accuracy. 

LATHES    (450) 

18    x    8    LeBlonds. 

18  x    8    Americans. 

19  x    8    LeBlonds. 

20  x  8  Americans. 

20  x  8    LeBlonds. 

21  x  8    LeBlonds. 
26   x  10    LeBlonds. 
26    x  10    Americans. 
26   x  10    Brldgefords.     . 
26   X  12    Bridgefords. 
32   X  12    Pittsburghs. 

34  x  11  Americans,  Gd.  Hd. 
34  x  20  Americans,  Gd.  Hd. 
40  x  12   Flfields,  Triple  Gd. 


40   x   18    Flfields,   Triple    Gd. 
40   x  24   Flfields,   Triple   Gd. 

RADIAL    DRILLS 
1 — 3'    American    Sensitive. 
1 — 5'    Universal. 
1 — 5'    Putnam. 
1 — 5J/2'   Bauah. 

BORING    MACHINES 

2y2"    Bar    Cleveland. 

1 — Beaman  &  Smith  Horizontal  Cylin- 
der  Boring   and    Milling. 

1 — 6"  Bar  Sellers  Cylinder  Boring  and 
Facing     Machine. 


PLANERS 
1—24"  x  24"  x  6'   Hamilton. 
1 — 24"    x   24"    x   6'    American. 
1—36"  x  36"  x  10'  Whltcomb,  2  hds. 
1 — 36"  x  36"   x  10'   Cincinnati,  2  hds. 
1 — 36"  x  36"  x   13'  Sellers  Spiral,  2  hds. 
1 — 48"   x  48"   x   18'    Sellers   Spiral,    1    hd. 
1—50"   x   30"    x   8'    Gray. 
1 — 60"   x   38"   x    10'    Gray. 
1—76"  x  48"  x  18'   Woodward  <£.  Powell, 
2    hds. 

MILLING    MACHINES 
1 — No.   9    Kempsmith    Plain. 
1 — No.  24   Brown   &   Sharpe. 
1 — No.    2    Becker-Bralnard    Plain. 
1 — No.   3    Brown   <£.   Sharpe   Vertical. 
1 — No.    5    Becker-Bralnard    Plain. 

GRINDERS 

3—12"   x  24"   Modern    Plain. 

2—12"    x    36"    Landis    Plain. 

1—12"   x   42"    Cincinnati. 

1— No.    70    Heald    Internal. 

1— No.    V/z    Bath. 

1 — No.    22    Brown    &    Sharpe    Internal. 

1 — Thompson   8"   x   48"   Surface. 

TURRET     AND     SCREW     MACHINES 

1—12"    Foster- Kimball. 

2—16"    Pratt   &   Whitney. 

1 — 24"    Warner    &    Swasey    Chucking. 

1 — 24"    Foster    Turret. 

3—24"    Stelnle. 

14 — No.    3-A    Warner    &    Swaseys. 

PRESSES,     ETC. 
1 — 36"    Wide    Power    Corrugating    Roll. 
1 — 96"    Robinson    Power    Brake. 
1 — No.     2     Bethlehem     Power     Slitting 
Shear. 


MISCELLANEOUS 
-7/2"    Nutter- Barnes    Cold    Saw. 


1— No.  525  Newton  Steel  Fdry.  Cold 
Saw. 

2—2  Spindle  Pratt  &.  Whitney  Pro- 
filers. 


Ol  IR  Gl  I AR ANTEE  ■ VOUR  MONEY  ™™™  SMS"""  mach,ne    N° ' :™f?  f 

V/U1V      VJ  *J  .TVl  Y.ni  1  A  J-il-rf.    of   DAte    of   shipment  -  frkicht    prepaid  NhCESSAR\    • 


I Illllillllillllllllllliiiiilllllllllllllllllllllllllllllllllllllllll 


-'•OF    DATE    OF    SHIPMENT-FREIGHT    PREPAID  INtCE^SAKI    ■ 


649  Washington  Blvd.,  Chicago,  III. 
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MACHINE  TOOLS 

For  Sale  By 


DETROIT,  MICHIGAN 


These  machines  were  purchased  for  the  Liberty  Motor  Division, — some  of 
them  are  new, — all  are  in  excellent  condition.  The  machines  are  offered 
subject  to  prior  sale,  F.  O.  B.  Detroit.  "As  Is  Where  Is."  Inspection  can 
be  made  at  Highland  Park  Plant  of  Ford  Motor  Company. 


10  No.  2  Cleveland  Plain  Milling  Machines. 
1  6x6  Richmond  Air  Compressor. 

3  No.  1  Standard  Hand  Milling  Machine. 
1   C-3-T  Grand  Rapids  Drill  Grinder. 

1   Walker  Special  Miller. 

1    U.  S.  Hand  Miller. 

1   No.  32  Demco  High  Speed  Sensitive  Drill. 

4  No.  1  Kempsmith  Mfg.  Co.  Plain  Miller. 

4  18x8  Boye  &  Emmes. 

10  24x12  Lodge  &  Shipley  Crankshaft  Lathe. 
3  No.  3  Defiance  24"  H.  D.  Drilling  Machine. 
3  Bx  12"  Sipp  Drill. 

1  Bx  1"  Sipp  Drill. 

2  CG  Sipp  Drill,  Universal  Table. 

3  Type  B  Briggs  Milling  Machine. 

6  No.  12  2  spindle  Leland  &  Gifford  Profiling 
Machine. 
No.  20  Ohio  Universal  Milling  Machine. 
24"  Ohio  Plain  Milling  Machine. 
28"  Ohio  Universal  Milling  Machine. 
3-C  Lees  Bradner  Thread  Miller. 
D-2  Minster  H.  D.  Drilling  Machine. 
3  Taft  Pierce  Archdale  Thread  Milling  Mach. 
3  No.    10    A.    Bryant    Semi-Auto    H.    &    F. 

Grinder. 
3  No.     10    A.    Bryant    Semi-Auto    H.    &    F. 
Grinder. 
65  No.  20  A.  Bryant  Deep  H.  &  F.  Grinder. 
16  No.  \]/2  Duplex  Garvin  Milling  Machine. 
15  No.  2 

5  No.  13  Plain 

1  No.  17  Foote-Burt  7  spindle  Drill. 
29  No.  25  24"  Foote-Burt  H.  D.  Drill. 
28  No.  25  Becker  Plain  Miller. 

3  ACS  Double  Spindle  Vertical  Drill'g  Mach. 

4  Becker  Heavy  Type  Hand  Millers. 

4  No.  3  H  Becker  Single  Spindle  Profiler. 

1  No.  3  Becker  Vertical  Milling  Machine. 

2  No.  3  Becker  Vertical  Milling  Machine. 
1   No.  3  Diamond  Auto  Surface  Grinder. 
1  No.  2 

3  Small 


4  2  spindle  Diamond  Gun  Barrel  Drill. 
1   18x96  Norton  Tool  Room  Grinder. 
47  Reed  Prentice  Double  Bar  Boring  Machine. 

1  lxH  Reed  Prentice  Back  Arm  Prod.  Lathe. 
13  2xH 

2  3xH 

1   16x10  Reed  Prentice  Eng.  Lathe. 
1  20x10 

3  20x12 

1   No.  70  Heald  Power  Feed  Internal  Grinder. 
16  No.  60  Heald  Cylinder  Grinder. 
13  No.  75  Heald  Hand  Feed  Internal  Grinder. 

3  No.  1-B  Milwaukee  Plain  Miller. 

1  No.  1}A-B  Milwaukee  Vertical  Miller. 
10  No.  2-B  Milwaukee  Plain  Miller. 

1  No.  2J^-B  Milwaukee  Vertical  Miller. 

2  No.  3  Baush  High  Speed  Multiple  Drill. 
2  28"  Ohio  Plain  Miller.       ; 

6  21  26x12  LeBlond  Universal  H.  D.  c/s  Lathe. 
6  17x12  LeBlond  UniversaliTurret  Lathes. 

1  17x14  LeBlond  Universal  Turret  Lathe. 
19  21x12  LeBlond  H.  D.  Auto  Lathes. 

2  No.  O-B  LeBlond  H.  D.  Plain  Milling  Mach. 
15  2^x26  Acme  Comb'n  Flat  Turret  Lathes. 

4  No.  3  Cone  Type  Cincinnati  Milling  Mach. 

3  3"  Morris  Radial  Drills. 

2  2V2"  Morris  Radial  Drills. 
10  11"  Pratt  &  Whitney  Auto  Milling  Mach. 
2  No.  1  8"  Pratt  &  Whitney  Auto  Mill'g  Ma. 

5  2  spindle  Pratt  &  Whitney  Profiling  Mach. 

4  No.  3  Pratt  &  Whitney  Die  Sinkers. 

4  No.  2  Pratt  &.  Whitney  Die  Sinkers. 

1  No.  11  Pratt  &  Whitney  Multiple  Spindle 

(New  Model  Drill). 

2  No.  1  Baush  High  Speed  Multiple  Drill. 

5  No.  12  Pratt  &  Whitney  Gun  Barrel  Drill. 
34  No.  2  Pratt  &  Whitney  Hand  Millers. 

3  4^x12  Pratt  &  Whitney  Thread  Millers. 
3  4"  Pratt  &  Whitney  Spline  Millers. 

1   Pratt  &  Whitney  Gun  Barrel  Drill  Grinder. 
1   No.  1  LeBlond  Cutter  Grinder. 


Prices  and  Terms  submitted  upon  request  covering  those  items  in  which  you 
are  interested.      Address,   Engineering   Department,    Ford    Motor    Company. 
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Embossing  Presses  For  Sale 


FARRELL  FOUNDRY 
EMBOSSING    PRESS 

200  Ton  Pressure 


FERRACUTE     COINING 
PRESS-E.  G.  54 

400  Tons  Pressure 


OTTUMWA    EMBOSSING 
PRESS 

800  Tons  Pressure 


Die  Space 9" 

Bed 12"  x  16" 

Packing  Adjustment  1" 

Gearing 7  to  1 

Belt  Pulley. 24"  x  81/2" 
Main  Gear.  .112"  x  7" 
Floor  Space.  .  .7'  x  8' 

Stroke   li/i" 

Fly  Wheel .  .48"  x  4i/2" 
Est.  Weight.  .7i/2  tons 

Price   .   .   .   $1,000.00 

AH  here  in  Bridgeport,  Conn. 


Die   Space 10" 

Bed 16"  x  18" 

Dovetail  in  Gate 

Wedge  Adjustment  %" 

Gearing 8i/>"  x  1" 

Belt  Pulley 32"  x  5i/2" 

Main  Gearing 84"  x  6" 

Stiles  Clutch 

Stroke IV2" 

Flywheel 56"  x  8" 

Floor  Space 11'  x  3' 

Price $1,500.00 

F.  O.  B.  CARS 


Die  Space 9" 

Bed 18"  x  16" 

Dovetail  in  Gate 

Wedge   Adjustment ■'•  1 " 

Gearing 6  to  1 

Belt  Pulley 37"  x  7" 

Main  Gear 84  teeth  x  7" 

Stroke 1',-" 

Floor  Space 13 1/2  x  6" 

Shaft  Diameter 12" 

Price $2,000.00 

IMMEDIATE  DELIVERY 


A  Few  Tools  in  Stock 

1 — 30"  Bullard  Vertical  Boring  Mill,  single  turret  head  and  pump,  $800.00 
1 — 24"  x  20'  Niles  Screw  Cutting  B.  G.    Lathe    with    compound 

rest,  hollow  spindle  and  taper  attachment  for $1200.00 

1—26  x  21'  P.  &  W.  Screw  Cutting  B.  G.  Lathe  with  taper  at- 
tachment.    Light  pattern  but  well  worth $650.00 

1 — 4  Spindle  Foote-Burt  Adjustable  Power  Feed  Drill,  1"  ca- 
pacity, large  table $550.00 

2 — No.  4  Adriance  O.B.  Inclinable  presses  and 

1— No.  20  Bliss.     They  will  weigh  about  2000  lbs.  each,  at  each,  $350.00 

2_New  22  x  10  Reed-Prentice  Heavy  Duty  Lathes,  at  each $1550.00 

10 — No.  2  Becker  Vertical  Millers  equal  to  new,  each $500.00 

No.  1  Kempsmith  plain  milling  machine  quick  change  gear  b 

used  three  months,  price $1 100.00 

send    164  lD-  Toledo  double  action  press,  equal  to  a  3%-A  Bli>- 

for  our        reinforces,  guaranteed   $2000.00 

'"'  4740  lb.  Bradley  hammer,  good  condition $275.00 

200  lb.  Bradley  hammer,  good  condition $600.00 

J.     L.     LUCAS     &     iSv-jINj     InC.j    Bridgeport,  Conn. 
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2_No.    1  >i    KEARNEY    &    TRECKER 
Universal    Millers. 

1_No.    2    BROWN    &    SHARPE     Uni- 
versal   Miller,  Vertical   Attachment. 

1 — No.  3-B  OWEN    Plain    Miller,  Verti- 
cal Attachment. 

1_No.  24  OESTERLEIN    Plain    Miller. 

1— No.       3       CINCINNATI       Universal 
Miller. 

1 — 34"  KING  Boring  Mill,  Turret  Head. 

1 — 52      BULLARD     Boring     Mill,    Two 
Swivel    Heads,    Gear    Feed. 

1 — NEW   24'    BULLARD   Vertical    Bor- 
ing  Mill,   New   Era  Type. 

1 — NEW   42"    BULLARD   Vertical    Bor- 
ing  Mill,   New   Era  Type. 

1 — No.     1      LUCAS     Precision     Boring 
Mill. 

1— BAUSH    Eight    Spindle    Drill,    Gear 
Feeds. 


1—7' 3"  WARREN  Radial,  Motor  or 
Belt    Drive. 

2—6'  PRENTICE  Radials,  Single  Pul- 
ley   Drive. 

1—6'    NILES    Radial,    Motor   Drive. 

1_5'   BAUSH    Radial,  Cone   Drive. 

1 — 4' 6"    BICKFORD    Radial. 

1—3'  6"    BICKFORD    Radial. 

1—3"    DRESES    Plain    Radial. 

1 — 10'   x   10'   x  20'   POND   Planer,   Four 

Heads. 
1 — 36"  x  36"   x   16'    FLATHER    Planer, 

Two    Heads. 

1 — 36"  x  36"  x  8'  POND  Planer,  Two 
Heads 

1—52"— 74"  x  52"  x  24'  BETTS  Planer, 
Two    Heads 

1— NEW  42"  x  42"  x  12'  OPENSIDE 
Planer,   Two    Heads. 

9— 2|4"  GRIDLEY  Four  Spindle  Auto- 
matics  No.  55. 

Call  or  'write  for  proposal 


1— No.  5  BROWN  &  SHARPE   Univer- 
sal   Grinder. 

2— No.     59     TOLEDO      Straight     Side 
Geared    Presses. 

1 — No.  46  BLISS  Straight  Side  Geared 
Press. 

2—26"     x     12'     CISCO     Quick     Change 
Gear  Lathes. 

35—20"    x   8'    AMERICAN    High    Duty, 
Quick  Change   Gear   Lathes. 

1_40"    x    24'    FIFIELD    Lathe,    Triple 
Geared. 

1—3"  x  36"  JONES  &  LAMSON  Turret 
Lathe,   Geared    Head. 

1-NEW   17"   SIMMONS   Shaper,   com- 
plete. 

High        Duty 


1_20"        CINCINNATI 
Shaper. 

1—5       TON       WHITING 
Crane,  Z7y2'  Span. 


Pneumatic 


SIMMONS  MACHINE  COMPANY,  INC.,  $?rl%>™t*  Albany,  N.Y. 

BRANCH    OFFICES*     801  Sinter  Bldj.,  New  York,  N.  Y.— 804  Dime  Bank   Bldg.,  Detroit.   Mich.,— 358   Ellicott  Sq.,   Buffalo,   N.  T. 


LATHES 

13  x  5  South  Bend   Lathe  with  C.R. 

14  x  6  Monarch  Standard  Engine 
Lathe,   C.R. 

15  x  6  South  Bend  Lathe  with  C.R. 

16  x  8  Monarch   Lathe. 
16  x  8  Reed   Lathe. 

19  x  10  LeBlond  Heavy  Duty  Manu- 
facturing Lathe  with  double 
back  geared  head,  plain  rest, 
cross  and  longitudinal  stops, 
taper  attachment,  raising  blocks. 

24  x  12  New  Haven  Lathe,  C.R. 

24  x  12  American  Tool  Works  Sin- 
gle Pulley  Drive  Geared  Head 
Lathe,   C.R.,   Q.C.G. 

26  x  14  Pratt  &  Whitney  Lathe  with 
swivel  rest,  T.A. 

26  x  10  Hamilton  Lathe  with  Spe- 
cial Ball  Turning  Rest,  Q.C.G. , 
Hexagon  Turret  mounted  on 
ways. 

PLANER 

26   x   26"    x   5'    New    Haven    Planer 

with   one   head   on   cross   rail. 


DRILLS 

No.  11,  8-Spindle  Natco  Multiple 
Drill  with   12"  circular  head. 

14"  Leland-Gifford  High  Speed  Ball 
Bearing  Drill,  equipped  with  a 
1  H.P.,  3-Phase,  60  Cycle,  220 
Volt    Motor. 

GRINDERS 
16"  Cleveland   Hole  Grinder. 
10  x  20  Acme  Universal  Cutter  and 

Tool   Grinder. 
No.   16,   12   x  72"    Brown   &   Sharpe 

Plain    Manufacturing    Grinder. 
22   x   84"    Pratt   &    Whitney    Heavy 

Vertical    Grinder   with    12   x   24" 

Magnetic  Chuck. 

GEAR    CUTTERS 
No.  3,  26"  Capacity  Brown  &  Sharpe 

Automatic  Spur  Gear  Cutter. 
36"  Fellows  Gear  Shaper. 

MISCELLANEOUS 
4"     Hurlbut    &     Rogers    Cutting-off 
Machine. 


No.  2-H  Becker  Profiler  with  rotary 
table. 

2y2"  Bar  Niles  Cone  Type  Horizon- 
tal   Boring    Machine. 

4  x  80  Pratt  &  Whitney  Thread 
Miller. 

Electromobile  Shop  Truck,  carrying 
capacity  3000  lbs.,  pulling  ca- 
pacity 10,000  lbs.,  two  four- 
wheel  wagon  trailers  and  charg- 
ing outfit. 

Type  3-V.S.-23  National  Brake  &' 
Electric  Co.'s  Motor  Driven  Air 
Compressor;  having  a  piston 
displacement  of  300  cu.  ft.  per 
minute  against  90  lb.  pressure; 
including  54  H.P.  Allis-Chalmers 
three-phase,  60  cycle,  220  volt 
A.C.  Motor,  Type  HB  Control; 
comprising  automatic  governor; 
unloader  and  water  valve;  all 
mounted  on  common  bed-plate 
making  complete  self-contained 
unit. 


THE  W.M.PATTISON  SUPPLY  CO. 


CLEVELAND 


Machinery  Department 


OHIO,  U.S.A. 


I     "V 
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Practically  New  and  at  Pre- War  Prices.     Surplus  equipment  of  the 
Lincoln  Motor  Co.,  Manufacturer  of  Liberty  Airplane  Motors. 


BROACHING     MACHINES 
2 — No.  0  J.   N.  Lapointe. 
GRINDERS 
6 — No.   18   Bryant   Lnternal. 
6 — No.     iy2     Cincinnati     Cutter    and 

Tool. 
6 — 4   Spindle    Foote-Burt   Valve. 
12— No.    60    Heald    Cylinder. 
3—12   x   24"    Modern    Plain. 
6 — 10  x   50"    Norton   Plain. 


LATHES 
3 — 9   x    12   Sundstrand    Mfg. 
4 — 16  x  10  Rahn-Larmon  Standard. 
1 — 16  x  10  Rahn-Larmon  Standard. 
10 — 21"  x  10'  South  Bend. 
3 — 24"  x   10'   Lodge   &  Shipley  Selec- 
tive  Head. 

MILLING    MACHINES 
7 — Type   "A"    Briggs. 


6 — No.   15   Garvin    Plain. 
1 — No.  22  Garvin  Vertical. 
2—2"  Pratt  &  Whitney  Spline. 
10 — No.   6   Whitney    Hand. 

SCREW  MACHINES 
2— No.    2    Smurr    &     Kamen    2"    ca- 
pacity. 

TURRET    LATHES 
6—2(4"  x  26"  Cincinnati  Acme   Plain. 


6—10"    Pratt   &    Whitney   Automatic.      10— 3!/4"  x  36"  Cincinnati  Acme  Plain 


BORING   MILLS 
36"  Bullard  Vertical  Turret  Lathe. 

GEAR   CUTTERS 
No.  3 — 26"   Brown  &  Sharpe. 
2 — 36"  x  9"  Gould  &  Eberhardt  Hori 

zontal   Type. 
No.  2  Whiton  Automatic. 

GRINDERS 
5 — No.  18  Bryant  Chucking  Grinders 
2 — Carrigus  Ring. 
3 — 14  x  72  Norton  Plain  Grinders. 
5—16  x  72  Norton  Double  Head  Pin 


"A  FEW  OF  THE  ADDITIONAL  USED  MACHINES  IN  STOCK 


3 — No.    V/z    Landis   Grinders. 

5— No.   205    Rivett    Hand    Oscillating. 

LATHES 
16"  x  8'   Monarch. 
2—20"  x  8'   Bradford. 
22"   x   14'    Niles. 
30"   x   14'    Pond. 
30"  x   18'   American. 
2 — 9"   x    12"    Sunstrand. 
18"    Double    Head    Greaves   &    Klaus- 
man. 
4 — 21"  x  10'  South   Bend   (new). 


AUTOMATIC    MILLERS 
3 — No.   60    Heald    Cylinder   Grinders.     2 — 10"   Pratt   &   Whitney. 

"We  Also  Have  a  Large  List  of  Tools  In  Our  Own  StocK  and  Solicit  Your  Inquiries 


PISTON     RING     MACHINES 
3— Plain    Gridleys. 
2 — Eccentric   Gridleys. 
2— No.  2-P  Potter  &  Johnston  (plain). 
2— No.  2-P  Potter  &  Johnston   (eccen- 
tric). 
TURRET     LATHES     AND 

MACHINES 
6— 3|4"   x   36"   Acme. 
4 — 2J4"  x  26"  Acme. 
No.  7  Bardons  &  Oliver. 
%"   x   y2"    Plain    Cleveland. 
2"   Cleveland. 
1"  x   7"   Acme. 


SCREW 


fc. 


707    LAKESIDE    AVENUE,  N.  W.,  CLEVELAND,  OHIO 
DETROIT  CINCINNATI  PITTSBURGH 


BACK  TO  PRE-WAR  PRICES!!! 


LATHES 

Five    (5)   Fay  Automatic  Lathes. 
60  in.  x  20  ft.  Pond,  triple  geared, 

face  plate  drive,  etc. 
52  in.  x  24  ft.  Wood  Light,  triple 

geared,  face  plate  drive. 
38  in.  x  14  ft.  Fay  &  Scott  heavy 

duty. 
38  in.  x  18  ft.  LeBlond,  heavy  type. 
20    in.    x    8    ft.    Lodge    &    Shipley, 

geared  head,  pan  bed. 
16   in.    8   ft.   Reed   Prentice,   quick 

change,  etc.     New. 

HAMMERS 

1500-lb.   Bliss,  board   top. 

250-ton     Mesta     Steam     Hydraulic 

Quick  Acting  Forging  Press. 
1500-lb.    United    Engineering    Co.'s 

Board  Drop. 
800-lb.  Merrill,  board  drop. 
300-lb.  Bradley  Helve. 
100-lb.   Bradley  Helve. 
80-lb.  Yeakley,  Pneumatic. 

VERTICAL  BORING  MILLS 

14  ft.  Standard,  2  swivel  heads. 
10  ft.  Hilles  &  Jones  single  head. 
90  in.  Pond,  2  swivel  heads. 
60  in.  Niles-Bement-Pond,  2  swivel 
heads — heavy  latest. 


72  in.  Bement,  single  head. 
38  in.  Baush,  2  swivel  heads. 
38  in.  Bullard,  2  swivel  heads. 

RADIAL  DRILLS 

6  ft.  Baush,  practically  new. 
6  ft.  Bickford,  semi-universal. 
5  ft.  Baush,  motor  driven. 
Sy2   ft.  Gang,  tapping. 

PLANERS 

60  in.   x  48  in.  x  20  ft.  Gleason,  3 

heads. 
48  in.   x   36   in  x   16   ft.   Detrick  & 

Harvey,  open  side,  3  heads. 
48  in.  x  36  in.  x  10  ft.  Ohio,  2  heads. 
42  in.  x  42  in.  x  12  ft.  Pond,  2  heads'. 
30  in.  x  30  in.  x  6  ft.  Gray,  3  heads. 
30  in.  x  30  in.   x  14  ft.   Flather,  2 

heads. 

PUNCHES  AND  SHEARS 

No.  7  Hilles  &  Jones  Multiple 
Punch,  weight  approx.  50,000  lbs. 

Thos.  Carlin  Alligator  Shear,  12  in. 
blade,  capacity  1%  in.  rounds. 

Betts  Punch,  20  in.  gap,  capacity 
1  in.  through  1  in. 

Cleveland  Punch,  19  in.  gap,  ca- 
pacity %   in.  through   %   in. 


Henry  Pels  Coping  Machine,  armor 

plate,    capacity   10   in.    beam. 
325-ton   Watson-Stillman   Hydraulic 

Straightening  Press. 
Bement    Horizontal    Punch,    60    in. 

gap,    main    gear    72   in.    x    7    in. ; 

weight  about  30,000  lbs. 

MULTIPLE  DRILLS 

Bickford    10    Spindle    Rail    Drill,    2 

in.   capacity,  heavy. 
Two     Spindle     Foote-Burt,     heavy 

duty. 
Five    Spindle    Baush,   capacity   1% 

in. 
16  Spindle  Baush,  capacity   i_.   in. 

PRESSES 

No.  512  Bliss. 

Four  (4)  No.  540  Max  Ams,  geared 

8  in.  stroke. 
No.    1    Bliss,    straight    side,    14    in. 

stroke. 
No.    1    Farrel    Arch,    single    crank. 

10  in.  stroke. 
No.  6  Farrel,  straight   side,  geared, 

8  fn.  stroke. 
No.  5  Farrel,  straight  Bide,  geared, 

8  in.  stroke. 
No.   2   Bliss,   7   in.   stroke. 
And   40  other  presses. 


GRAVES  MACHINERY  EXCHANGE 


Warehouse  and  R.  R.  Siding  : 

Johnston  Avenue  and  Monitor  St.,  Jersey  City,  N.  J. 

Writ*  for  illustrated  catalogue 


Offices : 

Suite  482,  50  Church  Street.  New  York  City,  New  York 

Telephone  Cortlandt  665 


432 


MACHINERY'S     GREEN     SECTION 


August,  1919 


Machine  Tools  and   Supplies  located  in   plant  of    IheDayton 

Metal  Products  Co.,  Dayton,  Ohio 


PARTIAL  LIST 


No.  1    Chicago    Automatic    Screw    Machines. 

No.  0    Brown    &    Sharpe    Automatic    Screw    Machines. 

No.  2    Brown   &   Sharpe    Automatic   Screw    Machines. 

No.  52    National    Acme    Automatic    Screw    Machines. 

No.  53    National    Acme    Automatic    Screw    Machines. 

No.  54   National   Acme   Automatic   Screw    Machines. 

No.  55    National    Acme    Automatic    Screw    Machines. 

No.  56    National    Acme    Automatic    Screw    Machines. 

No.  515    National    Acme    Automatic    Screw    Machines. 

No.  4    Foster    Hand    Screw    Machines. 

No.  3   Foster    Hand    Screw    Machines. 

No.  2   Foster    Hand    Screw    Machines,   with    power   feed. 

No.  3   Superior    Hand   Screw    Machines. 

1  x  15  P.   &  W.   Screw   Machine,   power  feed. 
Smurr   &    Kamen    Screw    Machines. 

No.  2   Pratt  &   Whitney   Hand   Screw   Machines. 

2  x  24  Jones   &    Lamson    Flat   Turret   Lathes. 
No.  3   Lees-Bradner  Thread    Milling    Machines. 
Holden    Morgan   Thread    Milling    Machines. 

jsjo.  2    Waterbury-Automatic    Screw    Slotting    Machines. 


No.   20   Waterbury-Farrell    Thread    Roller,    new. 

No.   2   Aetna    Swaging    Machines. 

No.  3    Langeller   Rotary   Swaging    Machines. 

No.  2   Langelier   Hammering    Machine. 

No.  3  Langelier  Hammering   Machine. 

American    Laundry    Machine   Co.,    Washer,   36   x   48    B.T.W.C. 

Yankee   Universal   Grinder. 

Cleveland  Auto.    Mach.  Co.  Surface  Grinder. 

Gisholt   Tool    Grinder. 

No.   2  Woods    Universal    Grinder. 

Greenfield    Universal   Grinder. 

10"    Leland    Gifford    Drill    Presses. 

National    Acme    Chaser   Grinder. 

Reed   Speed    Lathes  on   legs. 

1000-lb.  Waterbury  Chain  Draw  Bench,  8"  Screw  and  20'  Bed. 

Wells  Turret   Lathes  with  cut-off  slide. 

No.   1    Garvin   Screw   Machines. 

%"   Webster  &   Perks   Grinder   Heads. 

3/16"    Rickert   &   Shafer   Tappers. 

5/16"    Rickert  &   Shafer  Tappers. 


MACHINE  TOOLS 
in  our  Cleveland  and  Dayton  Stores 


New    Machines 

23"    Snyder    Stationary    Head    Drill    Press. 

25"   Snyder  Sliding    Head    Drill    Press. 

No.    1    Toledo    Hand    Milling    Machine. 

Webster   &    Perks   No.   6   Polishing   and    Buffing    Lathe. 

%"    Electric    Drill. 

J/2"    Electric    Drill. 

No.   0    Bicket    Profiling    Machine. 

No.   32-B    Demco    Floor   Type    Drill    Press,    two-spindle. 

No.  32-B   Demco   Floor  Type   Drill   Press,  three   spindle. 

No.   1    Wilmarth   &   Morman   Universal   Grinder. 

No.  2  Canton   Floor  Crane. 

No.  4  Canton   Floor  Crane. 

10  x  30   Webster  &   Perks    Universal    Grinder. 

No.   5   Greenerd   Arbor   Press. 

No.   22   Demco    Bench    Drills. 

No.  2-B   Washburn   Shops   Drill,  two-spindle. 

No.  2  Garvin   Screw   Slotting    Machine. 

No.  2   Grand    Rapids   Universal   Grinder. 

10   x   30   Webster   &    Perks   Cylindrical   Grinder. 

Webster  &    Perks   No.   1    Floor  Type   Grinder. 

No.   2  Toledo    Hand   Screw    Machines. 

No.  1    Racine   Hack  Saw  6  x  6". 

6  x  6"   Peerless  High  Speed   Metal   Saw. 

9   x   9"    Peerless    High    Speed    Metal    Saw. 

Webster  &   Perks   No.   1    Bench  Grinder. 

Assorted  sizes   Drill  Chucks,   Lathe  Chucks  and   Boring  Tools. 


Used  Machines 


14  x  6    Rockford    Plain    Lathe. 
18  x  8  Greaves  &   Klusman   Lathe. 
18  x  6  Seneca   Falls   Lathes,  quick  change   gear. 
No.   1    Wilmarth   &   Morman   Surface   Grinder,  good  condition. 
12"  x  6"  Gould  &   Eberhardt  Gear   Hobbers. 
24"   x   12"   Gould   &    Eberhardt   Gear   Hobbers. 
No.    1    Cleveland    Boring    Mill — 2"/2"   bar. 
No.    1    Two-spindle    Garvin    Tapping    Machines. 
No.    1    Brown    &.    Sharpe    Automatic    Screw    Machine. 
No.   2    Bardons   &   Oliver  Turret    Lathe. 
No.   3 — 26"    Brown   &   Sharpe   Gear   Cutters. 
No.   1   Warner  &  Swasey   Hollow   Hex  Turret   Lathe,  bar  and 
chucking. 

No.   3-A   Warner  &   Swasey    Hollow    Hex.   Turret    Lathe. 

2  x  24  Jones  &   Lamson   Turret   Lathes. 

3  x  36  Jones  &  Lamson  Turret  Lathes. 


THE  BIGGS-WATTERSON  COMPANY 


Branches :  Dayton,  O. 


CLEVELAND,  O. 


Detroit,  Mich. 


THIS  LIST  SHOULD  HELP  YOU 

1—18'    Niles   Plate    Planer   for    %"   plates,    belt   driven,    in   excellent 

condition. 
1 — No.    2   B.    &   S.    Auto.    Screw   Machine. 
1 — Newton  48"   Rotary  Plain   Planing  Machine. 
1 — No.   3   Farwell   Gear  Hobber. 

1_18"  Gould  &  Eberhardt   Gear  Hobbing  Machine. 
1— 4-spindle   22y2"   Barnes   Gang   Drill. 
1—16  x  8'   Seneca  Falls  Q.   C.   Engine  Lathe. 
1 — 32  x  32  x  8'   New  Haven   Planer,    1   head. 
1—18  x   8'   Bockford   Q.    C.    Engine   Lathe. 
2 — No.  4  B.   &  S.  Wire  Feed  Screw  Machines. 

I No.    2   Garvin  friction   head,    power  feed   Screw    Machine. 

1 — 2'/2"  Acme  Double  Head  Bolt  Cutter. 

1 — No.    13-B   Brown  &  Sharpe   Plain   Milling  Machine. 

1 — No.    2   Knight   Vertical   Drilling   and   Milling   Machine. 

1 — 27  x  30"  x  8'   Gray  Planer,   1  head  on  rail. 

1 — 24  x  30"  x  8'  Gray  Planer,   1  head  on  rail. 

1 26  x  30"  x  8'   Ohio  Planer,   1  head  on  rail,   with  power  elevation. 

1—6  x  30"  Norton  Plain  Cylindrical  Grinder. 

1 No.   2  Cincinnati  Universal   Grinding   Machine. 

1 No     1>2   B.   &  S.   Universal  Milling   Machine,    with  dividing  head. 

THE  E.  A.  KINSEY  COMPANY 

CINCINNATI 


INDIANAPOLIS 


GUARANTEED  MACHINE 
TOOL  BARGAINS 


1—42"    Bullard    Vertical    Bor-    2- 

ing     Mill. 
1 — 42"   Gisholt    Boring    Mill. 
1 — No.   1    Lucas   Boring   Mill —  2- 

95    per    cent    new.  2- 

1 — No.      3      Becker      Vertical 

Milling     Machine. 
1 — No.      3      Cincinnati 

Milling     Machine. 
1 — No.      4     Cincinnati 

Milling     Machine. 
1 — No.  2|/2-B  Milwaukee  Ver 

tical    Milling    Machine. 


No.  3-A  Warner  &  Swasey 
Hollow  Hexagon  Turret 
Lathes. 

8  x  60  Low  Swing  Lathes. 
28"  x  16'  Bradford  Engine 
Lathes  raised  to  swing 
44". 

10'    Cincinnati 


Plain  1—30  x  36  x 
Planer. 

Plain  2 — 20"  Gould 
Shapers. 


<£.     Eberhardt 


M.  J.  WALSH  MACHINERY  CO. 

141  Sycamore  Street,      Milwaukee,  Wisconsin 
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"BATH" 

CLEVELAND 


Selections  from  Stock 


AUTOMATICS 

2V4"  and  4V4"  Model  A  Cleveland  Auto- 
matics, in  very  good  condition,  with  large 
equipment. 

3 — No.  33  New  Britain  Automatic  Chuck- 
ing: machines,  5  stations  and  tapping 
spindle,  handle  work  up  to  ZVt"  diam- 
eter in  chuck  jaws  and  6V4"  swing  out- 
side chucks,  very  good. 

BAR    STOCK    MACHINES 
5—2  A   Warner   &    Swasey   5-bar   and    chuck- 
ing;  very  good. 

BORING    MILLS 

1 — 30"  Gisholt  Boring  Mill,  single  pulley 
drive,  rapid  traverse,  3-jaw  chuck,  good 
as   new. 

42"  Niles  Vertical  Boring  Mill,  one  swivel, 
one  turret  head,  3-jaw  table,  fine  condi- 
tion. 

72"  Bullard  Double  Swivel  Head  Boring 
Mill,  gear  feed,  cone  drive,  4  face  plate 
jaws,    may   be    inspected    in    operation. 

BULLDOZER 

No.  5  Ajax  Hi-Speed  Bulldozer  with  steel 
bed  and  cut  gears;  in  first  class  condi- 
tion. 


DRILLS 


20 


221/2"»  24"  and  28"  Sibley  Drill  Presses, 
new.  Also  two  20"  Sibley  Drill  Presses, 
second   hand. 

2-spindle  24"  Barnes  all  geared  drills,  pump 
and    piping:   fine    shape. 

3 — Siblev  &  Ware   Drill   Presses. 

1—22"    Rockford    Drill   Press. 


4 — Large  Colburn  D-3  Hi-Speed  Drills;  very 
good    condition. 

GEAR    CUTTER 
No.    3 — 26"   Brown   &    Sharpe    plain   gear   cut- 
ter   with    all    parts,    very    good    condition. 

GRINDERS 

1 — Cincinnati  No.  1  old  style  cutter  grinder, 
complete,    good   shape. 

4 — Woods  Tool  &  Cutter  Grinders;  good  as 
new. 

Wet   and   Dry   Yankee   Drill    Grinders. 

No.  3  Landis  Universal  Grinder,  takes  12" 
x    42". 

18"  Bryant  Internal  Grinder,  late  model,  ex- 
cellent  condition. 

3— No.  60  Heald  Cylinder  Grinders,  first 
class. 

HAMMER 
1 — No.      6  B     Nazel     Air     Forging     Hammer, 
weighs    32,000    lbs.,    practically    good    as 
new. 

LATHES 

1 — 19"  x  8'  LeBlond  Lathe,  steady  and  fol- 
low   rests,    countershaft,    etc. 

2 — 18"  x  8'  Mueller  Engine  Lathes,  quick 
change  gear,  double  back  geared,  very 
good   condition. 

2 — 20"  x  8'  Walcott  Engine  Lathes,  quick 
change    gear,    countershaft,    etc. 

24"  x  11'  Johnson  compound  rest  Engine 
Lathe,  in  very  good  condition,  complete 
with    standard    equipment. 

MILLING    MACHINES 

1 — Billings  &  Spencer  Die  Trimming  Im- 
proved  Miller;   first   class   condition. 


No.   00   Brown  !c   Sharpe  Plain   Hand   Miller. 

No.  25  Becker  Plain  Horizontal  Miller;  al- 
most   new. 

No.  3-B  heavy  Brown  &  Sharpe  Hi-Power; 
fine    shape. 

No.  4  Brown  &  Sharpe  cone  type  with  divid- 
ing heads,  vertical  attachment,  etc.,  very 
good. 

1 — A  B  1  Becker  Hi-Power  Vertical  fully 
•quipped  with  oil  pump  and  counter- 
shaft. 

1— No.  3  Becker  Universal  Miller  with  di- 
viding  heads,    viae,    countershaft,    etc. 

PLANERS 

22"  x  22"  x  5'  J.  S.  Wheeler  Planer  with 
one  belt  on  each  side,  quick  return  to 
table,    in    first-class    operating    condition. 

36"  x  36"  x  14'  Pond  single  head  planer  in 
good  condition,  with  table  6"  thick,  no 
broken  T  slots  or  pegged  gears,  a  good 
rugged    tool,    fine    condition. 

PRESS 

1 — No.  78'/2  Bliss  straight  side  press,  Tie 
Rod   Frame,    knockout   lods,    etc. 

SAWS 

2    Metal   Band    Saws. 

3 — Peerless   Hi-speed   6";   new. 

SHAPER 

1 — 24"  Juengst  Horizontal  Crank  Shaper, 
worm    gear   drive;    good    condition. 

MISCELLANEOUS 
1 — No.    0   Ajax   Return   Roller;   very   good. 


CYRIL  J.  BATH  &  CO., 


Machinery  Merchants 
721  St.  Clair  Ave.,  N.E.,  CLEVELAND,  O. 


Government  Sale  of  (New)  MachineTools 

Sealed  bids  will  be  opened  at  10  A.M.  August  26,  1919,  at  War  Department, 
Surplus  Property  Division,  Munitions  Bldg.,  Washington,  D.  C,  for  any  or  all  of 
the  following: 

26-TOOL  GRINDING  MACHINES,  with  motor,  No.  822  Safety  Emery  Wheel  Co. 

1-ARB0R  &  FORCING  PRESS,  100  ton,  Fairbanks,  Morse  Co. 

3-F00T-LEVER  PRESSES,  No.  9,  E.  W.  Bliss  &  Co. 
13-HACK  SAW  MACHINES,  with  motor  No.  7,  Atkins 

1-BELT  LACING  MACHINE,  12",  Peerless  Belt  Lacer  Co. 

1-HEAVY  DUTY  SHAPER,  20",  Cincinnati  Shaper  Co. 

Full  particulars  and  special  bid  forms  may  be  obtained  at  the  above  Office  or  Zone 
Supply  Offices,  attention  Surplus  Property  Officer  in  the  following  Cities:  Boston, 
New  York,  Philadelphia,  Baltimore,  Newport  News,  Atlanta,  Jeffersonville,  Ind., 
Chicago,    St.  Louis,    New  Orleans,   San  Antonio,    Omaha,  El  Paso,   San  Francisco. 
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UNUSUAL 
OFFERINGS 


1 — 48  x  48  x  18'  4-head  double  housing  Dietrich  &.  Harvey  heavy  duty  planer 
practically  new. 

2 — No.  0  Giddings  &   Lewis   horizontal   boring   machines   with   supplemental 
table,  3  boring  bars  and  facing  head. 

1 — 2!/2"  bar  Cleveland  horizontal  boring  machine. 

1—12"   Dill   Blotter. 

1 — 10"  Pratt  &  Whitney  vertical  shaper. 

2 — 30  x  60  x  16'  extension  bed  LeBlond  gap  lathes. 

NOTE    These  ilems  are  a  selection  from  our  JULY  list    DID  YOU  GET  A  COPY? 

MOREY   AND  COMPANY,  Inc.    (Formerly  MACHINERY  MERCHANTS,  Inc.) 

50  CHURCH  STREET  NEW  YORK,  N.  Y. 


LIST  OF  MACHINERY 

At  the  Spencer  Engineering  Co.,  Toledo,  0. 


9 — American  18  geared  head  sgl. 
pulley  drive  engine  lathes,  8' 
bed.      ' 

11 — American  18"  geared  head 
turret    lathes,    8'    bed. 

14 — American  18"  double  back 
geared   turret   lathes,    8'    bed. 

21 — American  18"  double  back 
geared   engine   lathes,   6'   bed. 

22 — American  16"  double  back 
geared   engine    lathe,    6'    bed. 

1 — American   16"  turret   lathe. 

10 — Smalley-General  thread  mill- 
ing machines  equipped  with 
air  chucks,  air  cylinders  and 
valves. 

8 — Various  size  grinding  jacks. 

1 — No.    4  Gardner  disc   grinder. 

1 — No.    14   Besly  disc  grinder. 

17 — Townsend    wet    grinders. 

8 — Norton    grinders. 

1 — 16  x  8  American  tool  room 
lathe,  taper  attachment,  com- 
pound rest. 

1 — 26"   Barnes  Drill. 

1 — Industrial  48  x  16  lathe,  com- 
pound rest. 

1 — G.  E.  3  ph.  60  cy.  220  volt 
motor,  720  B..P.M.,  oil  starter. 


1 — Gould  Sc  Eberhardt  20"  milling 
machine. 

3 — Gray   shot   blast    machines. 

1 — Tool  hardening  furnace. 

6 — Baker  boring  machines,    latest 
type  No.   416. 

1 — Oil     pump,     cap;     5     gal.     per 
minute. 

1— Air  hoist   14"   dia.   8'   lift. 

2 — Air  hoists   8"   bore,    8'   lift. 

2 — Quigley  annealing  furnaces,   8' 
wide,  32'  long. 

1 — 10  Barrel  steel  tank,   5  x  6  x 
3'4",  steam  jacketed. 

1 — 3  Barrel  steel  tank,  42  x  36  x 
30  deep. 

2 — Air     tanks     with     valves     and 
gauges. 

2 — Hydraulic  banding   presses. 

2 — Hydraulic  pumps. 

2 — Hydraulic    accumulators. 

2 — Shell   spraying  machiaes. 

47 — Air  chucks  with  air  cylinders 
and  connections. 

2 — Roller    marking    machines. 

1 — Prentice    geared    head    18    x    8 
turret  lathe   with  carriage. 


There  is  also  in  this  plant  a  large  quantity  of  pulleys,  all 
sizes,  line  shafting,  hangers  and  belting  of  all  descrip- 
tions. Also  a  large  stock  of  tool  room  and  stock  room 
supplies. 

The  Cleveland  Belting  &  Machinery  Co. 

CLEVELAND,  OHIO,  U.  S.  A. 


MACHINERY 


55  slightly  used  Foster  hand  screw 
machines,  sizes  1,  2,  4,  5  and  10. 

2— No.     3    Federal    screw    machines. 

1-tNo.  1  Webster  &  Perks  Univ. 
grinder. 

1— iNo.    3   Modern   TJniv.   grinder. 

1—52"    Niles    wheel    lathe. 

1—80"    Niles    wheel    lathe. 

1— No.   2   Niles  Axle   lathe. 

16,  20  and  24"  Queen  City  shapers. 

Large  stock  of  new  and   used   i 
us   a   list  of  your   requirements 


14   x   6'   Filsmith  Q.C.   lathes. 
2—30"     x     lO'     Lodge     &     Shipley 
geared  head  lathes. 

Nos.  3,  4,  and  5  Hardinge  Cataract 

bench    lathes. 
2—14  x  6  Mulliner  toolroom  lathes. 
2—12  x  5  Mulliner  toolroom  lathes. 
2—15—22"  x  8'   Gap  lathes. 


nachinery  of  all   kinds, 
for   our   prices. 


Send 


David  A.Wright,  Chicago,  111. 


The  Osborne  ®  Sexton  Machinery  Co. 


Columbus 


RELIABLE  MACHINE  TOOLS 

NEW  AND  REBUILT 


Ohio 


PLANERS 
36   x   36   x   18   Pond   1    Head. 
32  x  32  x  10  Niles  1   Head. 
24  x  24   x  8   American   1   Head. 
22    x    22    x    6    Gray    1    Head. 
36  x  36  x  16'   Niles  2  Heads. 

RADIALS 
4V4'    Universals. 
4'    Baush    Plain. 
3%'    Morris   Plain,    New. 
3'    Canedy-Otto   Plain,    New. 

GRINDERS 
10  x   30  W   &   P   Universal,   New. 
10    x    24    Landis    Universal. 
10    x    20    Litter.    Plain. 


PRESSES 
Perkins  Dbl.  Crank  16  x  24  Bolster. 
32P  Toledo  2,400  lb.   (5). 
No.  5  Garrison  Inclinable. 
TURRET  LATHES   AND    SCREW 

MACHINES 
No.    6   Warner   &   Swasey. 
1-%"    S   &   K    Fric.    Bk.    Grd.    (3). 
IV2"    TDted   Turret,    Fric.    Bk.    Grd. 
2   x    24   and    3   x    36    J    &    L    Sgl. 

pulley. 
%"  Hartford  and  P  W  Automatics. 

MISCELLANEOUS 
Compressors  8x8   and   12  x   10. 
Hammer   55  lb.    Justice. 
Hammer  75  lb.  Beaudry. 
Milling    Machine    No.    4   Cinti. 


Cincinnati    Universal    Cutter. 

SOME  BIG  ONES 

60  x   60   x   18   Betts   Planer.  10^     Plate     Shear     for     %      Plate, 

12   O.    B.    I.    Presses,    1,    2,    3.  Motor  75aPH-P     3  Phase    220  Volt. 

Covington    10'  6"    Press.  Straightening   Rolls  57"   Bet.    Hzgs. 

12'    Boring   Mill,   2  Heads.  Plating    Dynamo,    2500    Amps. 


LARGE 
HYDRAULIC  PRESS 

with    platens   10!/2'    x   3',   1375  tons   ca- 
pacity. 
21/4",  31/4"  and  4'/4"  Gridley  Automatics, 

new   at   very    low   price. 
3'    Radial    Drill. 

4    Bench    Precision    Profilers,    new. 
3"    Cleveland    Automatic. 
48"  x  48"  x  12'   Planer,  4  heads,  almost 

new. 

IHACHINESHOP  EQUIPMENT  CORP'N 

170  Oliver  St.  BOSTON 


FOR     SALE 

The  following  list  of  slightly  used  ma- 
chines, at  decided  reductions  from 
regular    prices: 

1 — 42"    x   20"    x   20'    Ingersoll    Miller. 
1 — ye"    Garvin    Turret    Lathe. 
1 — Natco    Four-Way     Drill     Press. 
1 — No.   55   Acme   Automatic. 
1 — No.    53    Acme    Automatic. 
1 — Lees-Bradner     Thread     Miller. 
4 — 3" — 36"    Brown   &   Sharpe   Gear   Cut- 
ters. 
2—40"  x  10"  x  4"  Flather  Gear  Cutters. 
2_No.    12    Leland-Gifford    Profilers. 
2 — 8"    Newton    Slotters. 
For  further   information   on  these   ma- 
chines,  call    on   or  address  the 
H.  H.  Franklin  Manufacturing  Co. 
SYRACUSE,    NEW    YORK 


RELIANCE  MACHINERY  SALES  CO. 

PITTSBURGH,  PA. 

16"  x  8'  Hendey  Lathe,   Q.   C.   Gears. 

18"  x  8'  Superior  Lathe,   Q.   C.   Gears. 

30"  x  8'  All  Geared  Head  Lodge  &   Shipley. 

22"  x  10'  Davis  Lathe,  G.  C.  Gears. 

18"  x  10'   Hendey  Lathe,   Q.   C.   Gears. 

16"    x    12'    Lodge    &    Shipley    Lathe,    Q.    C. 

Gears. 
24"  x  12'   Schumacher  &  Boye   Lathe. 
28"  x  16'   Gleason  Lathe. 
30"  Bullard  Vertical  Boring  Mill. 
22"  Barnes   Camel  Back  Drill. 
•24"   and  28"  Steinle  Lathes    (20) 
24"   and  28"   Gisholt  Lathes    (15) 
26"  x  10'   Walcott,  D.   B.   G.   Q.   C.   T.   A. 
•24"  Bockford  Geared  Heavy  Duty  Drill. 
No.    3  B   and   S   Universal   C   &   R   Grinder. 
New  Yankee  Drill   Grinders — All  Sizes. 
Punches,   Presses.  Hammers,   etc. 

WE  SOLICIT  YOUR  INQUIRIES 
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1— 12"  x  5'  Vernon  Lathe,  Q.C.G.,  taper. 
2—14"    x    6'    Old    Style    Plain    Turning 

Lathes. 
1—14"    x    6'    Rockford    Lathe,    G.C.G. 
1—15"    x    10'    Sidney    Lathe,    Q.C.G. 
1 — 18"   x   8'    Rockford    Lathe,    Q.C.G. 
1—20"    x    14'    Reed    Lathe. 
1—2!/4"    x   24"   J    &    L   Turret    Lathe. 
1—3"   x  36"  J   &    L   Turret   Lathe. 
1 — 1/4"    Foster    Screw    Machine. 
1 — 2"    Garvin     Screw     Machine,     G.F.H. 
1 — No.    3    Wood    Turret    Lathe. 
1 — 24"     Bullard     "New     Era"     Vertical 

Turret    Lathe. 
3—23"    Prentice    Drills. 
4 — 20"    Canedy-Otto    W    &     L     Drills. 
1 — 1-splndle    Allen     BB    Drill. 
48 — 2-8plndle    Allen     BB     Drills. 
2 — 3-splndle   Allen    BB    Drills. 
2 — 4-8pindle    Allen     BB    Drills. 
12 — 16"   Barnes  1-spindle   Drills. 
1 — 4'    Gang    Plain    Radial    Drill. 
1—3J/2'       Clnclnnatl-Blckford       Plain 

Radial     Drill. 
1 — No.    1     Landis    Universal    Grinder. 
1— No.   2    B   &   S    Universal    Grinder. 
1— No.    16    B   &   S    Plain    Grinder. 
1 — 48"    B    &   S   Automatic   Gear   Cutter. 
3 — No.    3-A     Cincinnati     Gear    Cutters. 
1 — No.  3  Cincinnati    Plain    Miller. 
5 — Becker   Heavy   Hand    Millers. 
1— No.  4   B   &   S   Univ.    Miller,   Ver.    At. 


Heating  and  Ventilating 
Equipment  for  Sale 

Two  No.  11  American  Blower 
Co.'s  Sirocco  Fans,  Right  and  Left. 
Two  9nx8"  Type  A  Engines. 

Twenty -five    Sections    No.    25 
Heater  Coils. 

Condition  A-l.     Can  be  Inspected  or 
Will  Furnish  Plant. 

C  G.  CONN,  Ltd. 

ELKHART  INDIANA 


Hundreds  of  Modern  Machines 

OFFERED     FOR     SALE 
AT  VERY  LOW  PRICES 

Many  of  which  we    have  only  used   from    12  to    15  months 
ALL  MACHINES  READY  FOR  INSPECTION 


ENGINE    LATHES 

18-in.  x  8-ft.  and  10-ft.  Q.C.G. 
20-in.  x  8-ft.  and  10-ft.  Q.C.G. 
22-in.  x  8-ft.  Semi  Quick  C.G. 
(The    above    are    Standard    Engine 

Lathes.) 
26-in.      x      9-ft.      Bridgeford      Heavy 

Duty  Engine  Lathes,  ideal  lathes 

for     forging     plants     and     heavy 

machine  work. 
32-in.  x  14-ft.  and   16-ft.   Heavy  Duty 

Motor  Driven  Bridgeford   Engine 

Lathes. 

TURRET     LATHES 

No.  2  Warner  &  Swasey  Turret 
Lathes. 

21-in.  and  25-in.  LeBlond  Heavy 
Duty.     Turret   on   carriage. 

21-in.,  24-in.  and  28-in.  Gisholt 
Standard   Turret    Lathes. 

18-in.,  22-in.  and  26-in.  Libby  Stand- 
ard Turret  Lathes. 

24-in.  Steinle  Side  Carriage  Turret 
Lathes. 

AIR    HOISTS 

Pneumatic  Air  Hoists,  air  balanced, 
4-in.  and   6-in.  4-ft.   lift. 


Cold  Saws  (Inserted  Teeth)  "Hun- 
ter" and  "Disston"  makes,  40-in. 
to   48-in.   diameter. 

DRILLING     MACHINERY 

Foote-Burt    &    Colburn    High    Power 

Drills. 
Allen,    Henry   &    Wright   and    Natco 

Sensitive         Multiple         Spindle 

Drills. 

GRINDERS 

Brown  <&,  Sharpe  and  Norton  Cylin- 
drical  Grinders. 

Cutter  and  Reamer  and  Surface 
Grinders.  (Standard  makes.) 
Also  Wet  and  Dry  Emery 
Grinders. 

PRESSES 

No.  5914  Toledo  Straight  Sided 
Press;  weight  about  75,000  lbs. 
Hydraulic  Presses,  415  tons. 

MILL    SUPPLIES 

Steel     Split  Pulleys,      Line     Shaft 

Hangers,  Wheel     Barrows    and 

two      and  four      wheel       Hand 
Trucks. 


WESTINGHOUSE  ELECTRIC  &  MFG.  CO. 

Machine   Tool  Sales  Department 

Garrison  Alley  &  Fayette  Street,  Pittsburgh,  Pa. 


BELL    PHONE  GRANT  5664 


USED 

Machine  Tools 

2 — 5"    Bar    Barrett    Horizontal    Boring    Mills. 

1 — Beaman  &  Smith  Four  Spindle  Double 
End    Cylinder   Boring    Machine. 

1 — 36"   Ingersoll   Vertical  Milling-  Machine. 

1 — 2-A   Becker    Vertical    Milling   Machine. 

1—42   x  42  x  26'   J.    S.   Wheeler  Planer. 

1—48  x  30  x  16'   Gray  Planer. 

1 — 6 — 18  Besly  Grinder. 

1— 10-18-G.   Besly  Disc   Grinder. 

1— 10— 12-L  Besly  Grinder  with  Ring  Wheel 
Chucks. 

1 — 24   x    18'    Greaves-Klusman,    q.c.g.,    d.b.g. 

2 — 38  x  20  New  Haven   (not  screw  cutting). 

1 — 66  x  14'  Engine  Lathe  (not  screw  cut- 
ting). 

1—21"   Gisholt   Gap   Turret  Lathe. 

2 — 24"   Gisholt   Gap   Turret   Lathes. 

1—28"    Gisholt   Turret   Lathe. 

1 — No.    2   Warner  &  Swasey. 

1— Gould  &  Eberhardt  14"  Back  Geared 
Crank   Shaper. 

5 — No.  2V4  Avey  Column  Type  Drills  with 
Tapping   Attachment. 

1 — Four    Spindle    Acme    Nut    Tapper. 

1 — No.   2   Plain   Cincinnati   Horizontal    Miller. 

1 — No.    3   Cincinnati    Universal    Miller. 

1 — 30  x  30  x   8    Cincinnati  Planer. 

16",   20",   24"   Gould  &  Eberhardt   Shapors. 

For  Sale  by 

Vonnegut  Machinery  Co. 

INDIANAPOLIS  INDIANA 


USED  MACHINERY 

Immediate  Delivery 

No.    0    Fosdick    Horizontal    Boring    Mill. 

No.  1  W.  F.  &  Jno.  Barnes  Horizontal  Drill- 
ing  Machine. 

20"   Barnes  4   spindle   Gang  Drill.  (4). 

No.  11  Natco  Multiple  Spindle  Drilling  Mach. 

2'/,'   Cine.    Bickford   Plain  Radial. 

3'    Hilbert   Plain   Radial    (4   new). 

4'   Plain   Radial   Drill. 

6'   Niles   Full   Univ.    Radial   Drill. 

No.    12  B.   &  S.   Auto.   Gear  Cutter. 

No.   3—26"  x  8"  B.   tc  S.   Gear  Cutter. 

No.  190  Wells  Univ.  Cutter  and  Reamer 
Grinder. 

No.   2   Ott   10"   x  32"   Univ.    Grinder. 

No.    1   Norton    Univ.    Grinder. 

No.  1  Cincinnati  Univ.  Cutter  and  Reamer 
Grinder. 

No.   6 — 18"   Besly  Dbl.   sp.   Disc  Grinder. 

11"   x    6'    Star   Lathe,    Draw    in    att. 

16"    x   6'    Lodge    *    Davis    Lathe,    taper   att. 

16"   x  8'   Von   Wyck  Lathe,    taper  att. 

18"   x   8'    Springfield    Lathe. 

18"    x    10'    Prentice    Lathe,    q.c.g. 

20"  x  8'   Hamilton  Lathe. 

22"   x   12'   Greaves-Klusman  Lathe. 

24"    x    12'    Prentice   Lathe. 

26"  x  12'  Putnam  Pacific  Coast  type  Lathe, 
motor   driven,    with    motor. 

36"    x    14'    Bradford    Lathe. 

38"    x    14'    New    Haven    Lathe. 

No.   2   P.    tc   W.    Hand   Miller. 

No.    32   Kempsmith   Lincoln   Tvpo   Miller. 

26"    x   22'    x   6'    Gleason    Planer. 

32"   x   32"   x   12'    Davis   tc    Egan   Planer. 

42"   x  42"   x   8'    Whitcomb  Planer. 

No.    4   W.    tc   S.    Turret   Screw   Mach.    (2). 

2"   x  24"  J.   tc  L.   Turret  Lathe. 

E.  L.  ESSLEY  MACHINERY  CO. 

535  Washington  Blvd.         CHICAGO 


IN  DETROIT 

MII.i.ini;    KACKBflM 

I— Ntx    0    Rockford    Plain.      Like    new. 

1— No.    lhi   Rockford   Plain. 

1— (No.  4   Brown  ft  Sharpe.  Cone  Type,  Plain. 

1— No.    SV4    Pratt    &    Whitney    Duplex.    48" 

table  feed,   27"  maximum  between  .-kindle*. 
1— No.   8    Becker   Duplex. 

LATHI  >     AM>      1/1    i;i;i    |      I  A  MIES 
1— 1%   Millholland.    Like   new. 
1— No.    3    Smurr   &    Kamen,    1  5/10"    capacity. 
1—3  x  3(5"  Jones  &  Lamson.   Geared   Heads. 
1—16  x  ft  Porter  Patternmakers  I 
1—14  x  6  American  with  Taper  Atta.-hment. 

GRIND]  R8 
1— No.  1  Greenfield  Universal  Tool  and  Cutter 

BHAPEBS 
1     1M'    Kelly   Double    Rack   Geared. 

DRJJ  I      PR1 
1— No.    11    Nstco.    Six    Spindles.    11H" 
1—20-  Buffalo.   Back  Geared  and  rower 
4—12"   Leland   tc  Oifford.   Bench  Type,   Single 

Spindle 
1— No.   0  Garvin    Two  Way,   Horizontal 
1— Grant   Type,  Horizontal.   Automatic  Driller. 

5  Spindles. 

MI-  ;  S 

1-24  x  34-  Brown  ft  Sharpe  -Jirfaco  riate. 
1-No.   2  OUver  Wool    it. 
1—%"  8tTle  A  Shus«.T  .  veter. 

1      N         8      T   '••'.  Machine.     4.1" 

Throat 
1— No.     10    PettenRill     Hand     Roll*.     49"    long. 
■ 

Plato  Jits 
'line    Attachment. 
1     J      Pipe   Threading   Machine. 


What  do  you  want  to  buy?  T«»I1 

What    have    you   for    sal*?  I  C1I 


US 


E.B.STICKLEY  MACHINERY  CO. 


Goebel  Bldg. 


DETROIT,  MICH. 
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I  AT1I1S 
48      Nil-s.    Cu     \Vh,.,.|.    M.I). 

18'   Pondi   triple   >. 

2G"    x    1CS'    DrnpiT,    triple    i: 

18"   x   8'   L.    A,  hniul. 

18"  x  8'  Aiiii'iiriiii,   feared   in>ad. 
14"  x  6'   Hondoy,   geared   head. 

MILLERS,  PLANERS,  SHAPERS 
No.  2  Cleveland,  univorsaJ,  inilox  head. 
No.    3    Brown    &    Sharpe,    universal,    index 

head. 
No.   3   Cincinnati,    plain. 
36"  x  36"  x  14'   Pond,   1  head. 
24"  x  24"  x  6'   American,  .1   head. 
24"    Cincinnati   &   Queen   City,    crank, 

geared. 
20"   Cincinnati,   crank,   geared, 

GRINDERS 
126"   Bridgeport    Knife,    cup   wheel. 
No.    13   Brown  &  Sharpe   Universal  &   Tool. 
14"   x   40"   Bath,    Universal   Tool   &   Cutter. 
Drill   Grinder,   Yankee,    12"   wheels. 


TURRET   LATHES 

3"   x  36"  J.   &   L.,   bar  or  chucking  oquipt. 
No.    3-A   Warnor   &    Swasey,    hollow    hox. 

DRILL   PRESSES 

6'  Pond  Radial,  trunion  type. 
3'  and  4'  Drcses  plain  radial. 
24"  Colburn,   20"  Baker,   heavy  duty. 

MISCELLANEOUS 

Boring   Mill,    14'    Niles,    2   heads. 

Boring   Mill,    30"    Gisholt.    1    turret   head. 

Brake,    Garrison,    13'6",    118,000    lbs. 

Hammer,    board    drop,    2000    lb.    Toledo. 

Hammers,  steam,  10,000,  1000,  700,  600 
lbs.    double   frame. 

Hammors.    steam   drop,    7000   and   3000   lbs. 

Slotters,  12"  Sellers,  18"  Betts,  60"  New- 
ton. 


We  Buy — Sell — Exchange 

McCOY  BRANDT  MACHINERY  CO. 

210-218  PENN  AVE.  PITTSBURGH,  PA. 


iSISSEM^ismi»g^!siix^!M^MS^^S^S 


MACHINE  TOOLS 

Immediately  Available 


1— Whitcomb-Blalsdell    26    x    8'    second    belt 
drive    Planer,    new. 

1 — Chandler  36  x  36  x  12'  high  speed  Planer 
two   heads   on    the   cross   rail. 

1— Pratt   &    Whitney   30   x   14'    Planer,   used 

1 — No.  3   Kempsmlth   Universal    Milling   Ma 
chine,    new. 

1— No.     3     Kempsmith     Plain     Milling     Ma 
chine,    new. 

2— No.     4-B     Becker     Vertical     Milling     Ma 
chines,    used. 

1 — Binsse      Horizontal      Boring     <&.     Drilling 
Machine,    table   type,   2!/2"    bar,    used. 

1 — Reed-Prentice  4'   speed   box   Radial    Drill, 
used. 

10'     triple     geared     Engine 


-Fifield     30     x 
Lathe,    used. 


1 — Flather   42    x    48    x    14'    Planer    with    two 
rail  heads,  one  side  head. 

1 — Bullard   Vertical    Boring   <£.  Turning    Mill, 
78"    swing,    two    heads. 

1 — Reed     Lathe,    24"    swing,    20'     bed,    with 
compound   rest. 


Factory  &  Mill  Supply  Co. 

137  OLIVER  ST.,      BOSTON,  MASS. 


USED  and  NEW  TOOLS 

Immediate  Shipment 

THREAD     MILLER 
Used   Leea-Bradner    No.    8,    4'  6"    Centers. 

RADIAL    DRILLS 
Used   5'   Bickford,   Plain,   Cone  Drive. 
Used    5'    Bickford.    Full    Universal. 
Used  4'   Dreses   Plain,   Gearbox    Drive. 

AND  THESE 

DRILLS 
3—  Used    20"    Prentice,    lever    feed. 
1— New    Snyder   28"    s.h.,    b.g.,    p.f. 
1— New    Cleveland    36"    s.h.,    b.g.,    p.f. 
1— New   3"    Mueller  plain  radial,   gearbox  drive. 

GEAR  SHAPERS 
1— Used   24"    Fellows  gear  shaper. 
1— Used    36"    Fellows   gear    shaper. 

GRINDERS 
1— Used   Cincinnati  No.   1  universal   cutter. 
1— Used    12"    Waukeha   precision   ring   and    sur- 
face,   with   magnetic   chuck. 
1— Used  No.  2  Diamond  open  side  surface  grind- 
er, table  36"  x  12". 

LATHES 
2— New  Dalton  type  B-4  6"  x  36"  bench  lathes 
on   legs. 

Reed   hollow    spindle,    plain 


x  T   q.c.g. 

'     Porter    s.b.g.,    plain    rest, 

Hollingworth     with     taper 


6' 


-Used    16"   x    6' 

rest. 
1— New  Oliver  16" 
1— Used    16"    x    i 

chuck. 
1-New     18" 

attachment. 

1— Used    18"    x    10'    Springfield   h.s.,    a.b.g.,    re- 
volving   turret    toolpost. 
1— Used    19y«"    x    13'  4"    Flather    q.c.g.,     h.s., 

c.r.,    relieving    attachment. 
1— Used   21"    x    10'    lathe   l.c.g.,    c.r.,    chuck. 
1— Used    Pond    21"    x    17%'    s.b.g.,    c.r.,    36" 

chuck. 
1— Used  36"  raised  to  42"  x  16'  Fitchburg  plain 

turning,    c.r.,    s.b.g. 

MILLING   MACHINES 
1— Used   No.   2   Cincinnati  universal. 
1— I'sed    No.    3    Cincinnati    universal. 
1— Used   No.    3    Brown    &    Sharpe   universal. 

MISCELLANEOUS 
1— Used  Enterprise  30"  x  30"  x  6'  planer,   one 

head. 
1— Used  4"  Victor  pipe  machine. 
1— Used    20"    x   8'    Bridgeport    turret    lathe. 
The  above   list  is  incomplete.     Write   us  giving 
specifications   of   anything   required. 

FEDERAL  MACHINERY  SALES  CO. 

14  N.  Jefferson  St.     214  Sycamore  St. 
Chicago,  111.  Milwaukee,  Wis. 


Second  Hand  Machinery 

DRILLS 
6 — No.     22     Demco     sensitive     bench, 

new. 
Baker     Bros.     18"     -stationary     head, 

power   feed. 
2 — Moline      No.      117      single      spindle 

heavy    "Hole     Hog." 
No.   65-D   Moline  rail   drill,  floor  type, 

36"  rail,  eight  heads,  good  as  new. 
ENGINE    LATHES 
2—21"      x      10'      LeBlond      crankshaft 

lathes,    good    condition. 
32"    x    16'     Fay    &    Scott,    aompound 

rest,  turret  on   shears,   turret  tool 

post,    fine   condition. 

MILLING    MACHINES 
No.   12   Brown  &   Sharpe   hand    miller. 
No.    2    Kempsmith    plain. 
Hendey   No.   2  die  sinker  with   coun- 
tershaft. 

PLANER 
36"  x  36"  x  12'  Gray,  two  heads,  good 

running    condition. 

PRESSES 
3 — No.    52    Bliss    inclined    type,    with 

magazine   attachment. 
TURRET     LATHES    AND     SCREW 

MACHINES 
3"  x  36"  Jones  &   Lamson  flat  turret, 

with    bar    equipment. 
2 — Truman     M.    Smith     1"    wire    feed 

screw     machines,     one     new,     one 

slightly    used. 
2 — 1!/2"      Gray     turret      lathes,      back 

geared,   18"   swing. 

Marshall  &  Huschart  Machinery  Co. 


17  S.  Jefferson  St. 


Chicago,  111. 


WANTED 

Secondhand, 
double  crank, 
geared,  toggle, 
sheet  metal 
drawing  press. 

Bed  48x84  or  larger,  stroke 
of   plunger    18"    or   more. 


Advise    full 
price  asked. 


details    with 


Address  Box  64, 
Care  MACHINERY, 

148  Lafayette  St.,  New  York. 


TIN  REDUCTION  CO. 

LAUSANNE  SWITZERLAND 

One  would  like  to  buy  a  whole 
installation,  new  or  old,  for  the 
fabrication  of  soldering  in  tubes 
filled  with  colophony.  P11813L 


FOR  SALE 

New  Machines  boxed  for  export 

8000  Lb.  Erie  Steam  Drop 

Hammer 
American  &  Defiance 

Wheelmaking  Machinery 
33  Morse  Chain  Drives 
73  Tons  %■  Hot  Pressed 

Hexagon  Blank  Nuts 

A  number  of  other  Machines  in  stock 

Address  Box  76.  Care  MACHINERY 
148  Lafayette  St.  New  York.  N.  Y. 


Wanted :  Six  to  eight  Bowser 
or  Gilbert  &  Barker  one  barrel 
Oil   Storage    Units    complete. 

M.  B.  SCHENCK  CO. 

Division  of  the   Bassiok   Company 
Meriden,   Conn. 


WANTED: 

1  No.  6- A  Potter  &  Johnston 
Automatic  Turret  Lathe 

with  5'  i  inch  spindle  and  standard  equip- 
ment. Cash  transaction.  Muat  be  a  bargain. 

Address  Box  65,  Care  MACHINERY 
148  Lafayette  Street  New  York 


August,  1919 


MACHINERY'S     GREEN     SECTION 


137 


"Reliable"  Used  Equipment 

These   Are  a  Few.      We   Have   a   Large  and   Varied   Stock 

B.  &  S.  No.  3  Cutter  and  Reami-r  Grinder,  complete. 
Fitchburg  14"  x  5'  Engine  Lathe,  Reg.  Equipment 
Jones  &  Lamson  2"  x  24"  Flat  Turret  Lathe,  Bar 

Equipment. 
P.  &  J.  No.  5-A  Semi-Automatic  Turret  Lathe. 
B.  &  S.  No.  7  Plain  Milling  Machine,  47"  Table. 
Whitcomb  24"  x  24"  x  8'  Second  Belt  Drive  Planer. 


LYND-FARQUHAR 

Machine-Tool   Values 


COMPANY 

BOSTON,  MASS. 


Standard 

TESTING 
FOR 


High    Grade 

MACHINES 
SALE 


Slightly  Used  — In    Perfect  Condition 

1 — Tinius  Olsen,  Brinell  Hydraulic  Hardness  Test- 
ing Machine,  including  special  microscope.  Our 
No.  772. 

1 — Tinius  Olsen,  Tensile  Testing  Machine,  capacity 
20,000  lbs.     Hand   Operated.     Our  No.  512. 

1 — Metalwood  Hydraulic  Testing  Machine  for  In- 
side Pressure  with  pump  and  accumulator  com- 
plete.    Pressure  12,000  per  sq.  inch.    Our  No.  763. 

Ask  a*  to  Quote  you  on  this  equipment. 
Our  price*  will  appeal  to  you 

WESTFIELD  MFG.  CO.,  Weslfield,  Mass. 


1 — No.     1      Garvin     4-head 

Drilling     and     Turning 

Machine. 
1 — No.      3-A      Warner      & 

Swasey  Hollow  Hex. 
1 — No.      2-A      Warner      & 

Swasey  Hollow  Hex. 
3 — No.   2J4"   Gridley   Auto-    1 

matics,     Motor    Driven. 

1— No.     37      Natco     20-    1 

Spindle    Drill. 
1 — 26"    x    26"    x    8'    Gray    1 

Planer. 
1 — 24"    x   24"    x    6'    Powell 

Planer. 


2 — 24"    Newark    Gear   Cut- 
ters. 

1 — Briggs   High   Duty   Mill- 
er. 

1 — No.  2  Cleveland  Univer- 
sal   Miller. 

No.  2  American  Univer- 
sal Surface  Grinder. 
No.  13  Brown  &  Sharpe 
Bevel  Gear  Cutter. 
Reed  -  Prentice  Semi- 
Automatic  Lathe,  fitted 
with  Pump,  Pan  and 
Sin.    Pulley    Drive. 


C.  E.  FALES  MACHINERY  CO. 


Kerr  Building 


DETROIT,   MICH. 


\VTE  SELL  THE  PRODUCT 
*  *  of  more  than  Fifty  Amer- 
ican Manufacturers  so  if  it's  a 

Machine  Tool  You 
Want,  We've  Got  It 


New  and  Used 
Equipment 


HILL,  CLARKE  &  CO. 

INCORPORATED 

The  Machinery  Merchants 

156  Oliver  Street       136  Cedar  Street 
BOSTON,  MASS.     NEW  YORK  CITY 


The  Big  Salesman  for  Used  Equipment 

The  Green  Section  serves  buyer  and  seller  and  reaches  them  wherever 
located.  It  reaches  shops  of  every  description  in  every  section  of  the 
country,  Canada  and  elsewhere.  It  enables  buyer  and  seller  to  keep 
in  touch  with  the  whole  market.       If  there  are  bargains  they  are  here. 

Use  the  Green  Section  and  gel  results.     It  is  the  sure  way. 

MACHINERY'S    GREEN    SECTION,  140-148  Lafayette  St.,   New  York 
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MACHINERY'S  ENCYCLOPEDIA 

of  Mechanical  Engineering,   Shop  Practice, 
Machine   Design    and  Shop  Management 


BOOKS  TWICE  AS  LARGE  AS  SHOWN  HERE 

THE  MOST  IMPORTANT  MECHANICAL  WORK 

IN  TWENTY  YEARS 

WRITTEN  ESPECIALLY  FOR  PRACTICAL  MEN 

Machinery's  Encyclopedia  is  indispensable  to  machine  designers,  draftsmen  and  mechanical  executives 
whose  problems  come  up  from  the  whole  field  of  machine  shop  practice  and  mechanical  engineering. 

Several  thousand  firms  have  already  purchased  Machinery's  Encyclopedia  so  that  their  executives 
would  have  a  single  source  of  dependable  reference.  Here  in  these  seven  volumes  is  a  comprehensive 
mechanical  library  indexed  for  instant  reference. 

THE  WORK  OF  TRAINED  EDITORS  AND  COLLABORATORS 

Machinery's  Encyclopedia  is  the  combined  work  of  over  70  mechanical  engineers,  designers,  executives 
— all  specialists  in  their  particular  fields.    These  men   worked   under  the   direction   of   Machinery's 
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Editors.    The  practical  application  of  every  explanation,  formula  and  description  was  given  wherever 
practicable.   Mere  theory  has  been  avoided  wherever  possible  to  do  so.   Every  branch  of  mechanical  • 
neering  and  especially  machine  shop  practice,  machine  tool   design,   machine  shop   management,   el 
power  transmission,  power  plant  design,  etc.,  has  been  adequately  presented.     Wherever  an  impoi 
branch  of  mechanical  work  was  found  to  be  inadequately  covered  in  mechanical  literature,  studies  were 
made  by  specially  trained  men  and  the  subject  treated  for  the  first  time  in  MACHINERY'S  Encyclopedia, 

THE  ENCYCLOPEDIA  FOR  MECHANICAL  EXECUTIVES 

The  duties  of  mechanical  executives  are  such  that  they  must  have  ready  and  reliable  information  on  hun- 
dreds of  mechanical  subjects.  Machinery's  Encyclopedia  not  only  covers  all  the  important  mechanical 
subjects  on  which  they  require  information,  but  the  conveniently  arranged  index  enables  them  to  refer  in- 
stantly to  more  than  1200  main  subjects  which  cover  the  whole  field  of  mechanical  engineering  and  ma- 
chine construction.  Under  the  1200  main  subjects  there  are  over  3500  indexed  items  on  different  phases 
of  mechanical  work  which  cover  adequately  all  details  of  machine  design,  construction,  operation,  and 
repair. 

WHY  IT  IS  SO  VALUABLE  TO  DESIGNERS  AND  DRAFTSMEN 

Machinery's  Encyclopedia  is  invaluable  to  mechanical  engineers,  machine  designers,  and  draftsmen  be- 
cause it  contains  all  the  useful  mechanical  data  and  engineering  facts  that  are  to  be  found  in 
engineering  literature.  This  information  is  presented  in  the  most  convenient  form  for  use  in  solving 
practical  problems  in  machine  design.  Probably  more  than  1500  books,  pamphlets,  catalogues,  and 
various  other  sources  of  information  would  have  to  be  consulted  to  find  all  the  information  that  has  been 
boiled  down,  verified,  and  indexed  in  Machinery's  Encyclopedia. 

WHY  IT  IS  SO  VALUABLE  TO  MECHANICS 

Machinery's  Encyclopedia  is  especially  useful  to  machinists,  toolmakers,  repair  men,  and  all  other  me- 
chanics, because  it  tells  how  hundreds  of  experts  in  their  own  field  have  solved  the  many  problems  they 
encounter  in  their  daily  work.  More  than  72  experts  of  recognized  ability  in  various  branches  of  engi- 
neering have  helped  to  make  Machinery's  Encyclopedia  the  most  comprehensive  and  authoritative 
work  on  machine  design,  construction,  operation,  and  repair,  that  has  ever  been  published.  Many  new 
processes  and  developments  in  manufacturing  methods  that  have  never  before  been  treated  in  technical 
literature  or  text  books  have  been  fully  described  in  the  Encyclopedia. 

SEND  FOR  A  SET  TO  INSPECT 

The  best  way  to  satisfy  yourself  as  to  the  practical  value  of  Machinery's  Encyclopedia  to  you  is  to  ex- 
amine personally  the  six  large  volumes,  all  fully  illustrated,  printed  in  specially  selected  type  on  paper 
manufactured  for  easy  reading  and  avoidance  of  glare.  Simply  fill  out  the  coupon  below.  When  we 
receive  it,  your  set  of  Machinery's  Encyclopedia  will  be  sent  to  you  at  once. 

NO  DELAY,  NO  RED  TAPE— WE  PAY  THE  EXPRESS  CHARGES 

Handsomely  bound  in  rich  green  cloth  and  black  Russian  leather  backs,  sides  and  cor- 
ners.   Paper  and  workmanship  the  best.     The  books  will  last  a  life  time. 

r'&ake  advantage  of  our  inspection  offer  and  have  Machinery's  Encyclopedia  sent  to  you  at  our  expense  for    5  j^y 
days.      'Uhat   is   the  best   way   to  leam  how  comprehensive    and  practical    this    remarkable  set  of   books  is.  |    A 
USE  THE  COUPON  BELOW  X 

^^—^————^^^^Z^^^^Z.  ORDER  COUPON  ^^^^^^^^^^^^^^^^^ 

THE  INDUSTRIAL  PRESS,  140-148  Lafayette  St.,  New  York  City. 

You  mav  send  me   all  express  charges  prepaid,  M  \<  iunkky's  Encyclopedia,  six  volumes  and  Index.   I  enclose  $5.00  as  first 
payment  which  is'returned  to  me,  if  I  decide  to  return  the   books  within  Ave  days.    Otherwise,  I  will  keep  them  and  send 
*_  „„    -  ,__ »u.   „-^   9a  nn  tv>£»  eovonth    mnnth     navinc  $39  in  all. 


you  $5.00  for  six  months  and  $4.00  the  seventh  month,  paying  $39  in  all 
Name 


Address  Occupation 


Works 


Delivered  free  U.  S.  and  Canada.    Foreign  orders  $37.00  cash,  F.O.B.  steamer  New  York. 
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MACHINERY'S 

LIBRARY  for  DRAFTSMEN 

Six  Selected  Volumes       ^^== 


O/Jt1    o 

Drilling  Practice  and 
Jig  Design. 

wt  ■ 

Tools,    Chucks    and 
Fixtures. 

Spur  and  Bevel 
Gearing 

I 

Spiral  and  Worm 
Gearing. 

*' 

Mechanisms  and  Me- 
chanical Movements 

raft 

1 

3H[ 

Shop    Managements 
and  Systems. 

|3g 

fs-ikv        .mam 

KESS                TRESS 

These  six  volumes  from 
Machinery's  Mechanical 
Library  are  for  the  drafts- 
man who  wants  to  know 
the  most  practical  and  up- 
to-date  methods  of  solv- 
ing  his   daily   problems. 

Written  especially  for  ma- 
chine designers  and  drafts- 
men by  men  who  thoroughly 
understand  the  problems  en- 
countered in  shop  and  draft- 
ing room,  having  gained 
their  knowledge  through 
years  of  practical  work  at 
bench  and    drafting    board. 


This  set  of  books  presents  clear  and  direct  information  on  many  subjects  pertaining 
to  machine  design  and  drafting  room  practice  not  found  in  any  other  library;  with 
simple  and  direct  rules  for  making  all  calculations  required  in  everyday  drafting  room 
practice. 


The  following  are  only  a  few  of  the  important  subjects 
fully  treated  in  the  Library  for  Draftsmen:  The  design  of 
drill  jigs  and  fixtures  for  interchangeable  manufacture; 
the  most  modern  methods  of  drilling  and  tapping  holes  and 
the  machines,  tools,  jigs  and  fixtures  used  in  up-to-date 
plants;  the  design  and  use  of  cutting  tools  and  holding  de- 
vices employed  in  all  kinds  of  turning  and  boring  opera- 
tions; the  principles,  dimensions,  calculations,  design  and 
strength  of  spur  and  bevel  gearing;  special  tooth  forms 
and  methods  of  cutting  gear  teeth;  all  essential  rules, 
formulas,  and  instructions  on  spur  and  bevel  gearing; 
the  principles  of  design  and'  calculation  of  spiral  and  worm 


gearing;  a  complete  treatise  on  mechanisms  and  me- 
chanical movements  employed  in  modern  machine  con- 
struction; the  classification  of  mechanisms  employed  for 
transmitting,  controlling,  and  modifying  motion  to  secure 
change  of  velocity,  direction  and  duration  or  time  of  ac- 
tion; modern  shop  management  and  systems  covering  the 
methods  used  in  ordering  materials,  accounting  for  ma- 
terials in  stock,  following  the  progress  of  work  during 
process  of  manufacture,  inspection  of  manufactured  prod- 
ucts and  all  other  methods  and  systems  related  to  efficient 
industrial  management. 


The  day  we  receive  the  coupon — we  send  you  the  books. 


INSPECTION  COUPON 


THE  INDUSTRIAL  PRESS, 

140-148  Lafayette  St.,  New  York  City. 

You  may  send  me,  all  delivery  charges  paid  by  you,  Machinery's  Library  for  Draftsmen  in  six  volumes.  I  will  return  the 
books  within  10  days  at  your  expense,  or  I  will  keep  them  and  pay  $2.00  in  ten  days  and  $2.00  a  month  for  five  months, 
paying  in  full,  $12.00. 


Name   Address   . . , 

City Occupation 

Works  

Delivery  charges  prepaid  in  TJ.  S.  only. 


8-19. 
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ARE  machines  you  can  depend  on. 
x\Ram  is  girder  form,  propor-' 
tioned  to  afford  maximum  strength 
and  stiffness.  Has  long  and  wide 
bearing  in  column,  link  connection 
to  rocker  insures  steady  pull  on  ram, 
clamping  lever  on  top  locks  it  se- 
curely to  rocker.  Position  of  ram 
and  length  of  stroke  easily  changed 
while  machine  is  running.  Taper 
gib  extending  full  length,  giving 
metal  to  metal  contact,  provides 
proper  adjustment.  Rocker  link 
pins  are  ground,  holes  for  same  are 
bronze  bushed.  Sight-feed  oilers 
provide  lubrication  for  ram  guides. 
Construction  throughout  is  substan- 
tial and  durable. 


Write    fot 

detailed 

specification* 


THE  COLUMBIA  MACHINE  TOOL  CO.,  Hamilton,  Ohio 

AGENTS:  Boston — Maehineshop  Equipment  Corp'n;  Chicago  and  Milwaukee — Stocker-Rumely-Wachs  Co.;  Cincinnati  and  IndianapolU— The  E.  A.  Kinsey 
Co.;  Cleveland — The  Cleveland  Tool  &  Supply  Co.;  New  York — The  Machine  Tool  Engineering  Co.:  Philadelphia — The  I.u-ut  Ma.  Inmrv  00.;  Pittsburgh 
and  San  Francisco — Manning,    Maxwell   &  Moore,    Inc.;   Rochester — Homer   Strong;    Seattle — The    IVrini-    Mchy.   Co. 


«flfiH*  "FILSM1TH"  LATHES  ^§b* 


KM 


$H 
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THE  14"  Quick  Change  Lathe  swings 
14V8"  over  bed,  "9"  over  carriage. 
Quick  change  gear  box  provides  for  cut- 
ting threads  from  4  to  46  per  inch.  Dou- 
ble back  gear  ratios  are  3:1  and  8:1 — 
number  of  spindle  speeds,  18. 

"Filsmith"  Lathes  are  speedy,  accurate, 
strong  and  durable.  They  won't  chatter 
under  heaviest  cuts.  Let  us  send  specifi- 
cations. 


THE  PHILIP  SMITH  MANUFACTURING  CO., 


SIDNEY.    OHIO 
U.  S.  A. 
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ANNOUNCEMENT 


BRANCH     iimiHKfl 
AND    REPRESENTATIVE!) 
BOSTON,    mass. 
J'.Ull.H,     PRANCE 
MANCHESTER,    KNOT, AND 
BRl'SSELS,     BBJX3ICM 
OBRISTIANIA,     NOItWAY 
r.  VRCELONA,     SPAIN 
TOKYO,  JAPAN 

YOKOHAMA. 
KOBE, 

OS \K  A. 

DAIREN,     MANCHURIA 

SIIANIillAI.      OIIINA 


THE    INCREASED    RBQ1  IUEMKNTS    DUE   TO    IBB    EXPANDING    INTERESTS    OF 

YOUNG,  CORLEY  &  DOLAN,  Inc. 

ENGINEERS,  CONTRACTORS   AND  MANUFACTURERS'  REPRESENTATIVES 
BATE    NECESSITATED    THE    PURCHASE    OF    THE    FIVE    STORY    BUILDING    AT 

28-30  WEST  BROADWAY,  NEW  YORK 


THE  EXECUTIVE  OFFICES  OF  THE  COMPANY   AND  ALSO  THE  WAREHOUSE   AND 
SHOWKOOM-  FACULTIES    ARE    CONSOLIDATED    AT    THE    NEW    LOCATION 


SLOAN  &  CHACE 

Bench  Milling  Machine  No.  2 

Saves  Power,  Time,  Labor  on  the  small  milling 
jobs.  Convenient,  accurate,  modern  machines  that 
cany  the  same  cutter  spindle  as  our  No.  5  72  Bench 
Lathe,  with  which  they  form  a  combination  hard 
to  beat.       Let  us  tell  you  about  them. 

SLOAN  &  CHACE  MFG.  CO.,  Ltd. 


6th  Ave.  and  N.  13th  St. 


NEWARK,  NEW  JERSEY 


Manufacturers  of 
Precision  Machinery  Bench  Lathes  Drill  Presses  Milling  Machines 

Gear  and  Pinion  Cutters  Tools  Fixtures  and  Gauges 


DAVENPORT  No.  2  HAND 
and  POWER  FEED  MILLER 

Six  changes  of  power  feed 
with  highly  sensitive  auto- 
matic trips  equip  this  sturdy 
milling  machine  for  rapid 
production  on  any  work 
that  can  be  accommodated 
on  its  36"  by  9V2"  table. 
Slow  or  rapid  hand  feed  is 
also  provided,  lubrication 
system  is  well  planned  and 
efficient,  and  construction 
is  of  the  best  throughout. 

THE  DAVENPORT  MFG.  CO. 

MEADVILLE,    PENNSYLVANIA 


<5he- 


VICTOR 

Accurate,  to  meet  the  most 
particular  manufacturing  re- 
quirements— small,  strong  and 
speedy.  Swings  nine  inches. 
Made  in  floor  and  bench 
models. 

Send  for  Specifications. 

VICTOR  LATHE  COMPANY 


151  Lafayette  St. 


NEW  YORK 


Sellew  Tool  Room  Crank  Shapers 


IDEAL  FOR  DIE  WORK 
Profitable   for  Manufacturing 

Distinctive  features  include 
micrometer  readings  on  all 
adjustments,  Sellew  Patent- 
ed Outboard  Table  Support, 
universal  adjustment  of 
tables  for  planing  compound 
angles,  etc.,  and  counter- 
shaft with  two  sets  of  tight 
and  loose  pulleys  running  in 
the  same  direction. 
More   details? 

Sellew  Machine 
Tool    Company 


Pawtucket 


Rhode  Island 
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Note  Rigid  Construction,  Uniform 
Proportion. 

Cisco  Lathes  are  Best. 


The  Lathe  with  the  Pull  of  Simplified  Accuracy. 


Front  view  Cisco  18"  Lathe 


End  view  Cisco  18*  Lathe 


THE*[CISCO  MACHINE  TOOL  COMPANY 


CINCINNATI 


Makers  of  1 4\   1 6",   I8\  20* ,  24',  Engine  and  Tool  Room  Lathes 
Cone  Drive,  Plain  Motor  Drive,  Geared  Head,  Motor  Driven  Geared  Head 


OHIO,  U.S.A. 


K„iS,'t  ^U  w?i?  ^chyT  °°-   LS£-    V^lmlip??-    8J-    Jt*ns-    Toronto.    Montreal    and   Vancouver.   Can.     Hendrie  &   BolthofT   Mfg    I  Denter    Colo 

Knight   &    Wall    Co..    Tampa.    Fla.     McArdle,    New    Orleans.    La.     Perine    Machinery     Co.      ° 


Champion  Lathes 

Rigid,  accurate  machines  that  drive 
high-speed  cutting  tools  to  their  limit. 
The  quick-change  gears,  the  automatic 
stop  for  either  direction,  the  friction 
cross  and  length  feeds  and  other  fea- 
tures make  these  lathes  economical 
machines  for  use  where  rapid  produc- 
tion is  necessary. 

Send  for  specifications  12,  14,  16  and  18  inch  sizes 

Champion  Tool  Works  Co. 

4955  Spring  Grove  Ave.,  Cincinnati,  Ohio 


THE  NEW  SHEPARD 


U  Ml ! 


; 


All  gears  are  of  steel  In  the  Deadstock  of  this 
practical  little  toolroom  lathe.  A  ravening 
lever — also  in  the  deadstock— permita  Um  f 

to  he  instantly  stopped  or  reversed  without  stop- 
ping the  machine,  shifting  the  belts  or  changing 
the  direction  of  the  rotation.  This  feature 
greatly  facilitates  thread  cutting  and  with  other 
advantages  recommends  the  "New  Shepard"  for 
a  variety  Of  tool  and  instrument  work.     Details? 

SHEPARD  LATHE  COMPANY 

Canal  and  Jackson  Sts.        Cincinnati,  Ohio. 
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SPINHAMMER 


Countersunk  or  any 
other  type  of  riveting 
can  be  produced  with 
absolute  uniformity 
and  maximum  produc- 
tion on  these  ma- 
chines. 

Maximum  capacity 
r,s"  diameter  rivets 
cold. 


YOUR  RIVETS 
AND  THEY'LL 


a 


STAY  PUT ! 


Built  with  12",  18' 
and  30"  throats. 

Catalog? 


24" 


THE  PRESSED  METAL 
MACHINERY  COMPANY 

15-17  S.  Clinton  St.,       Chicago,  111. 


ANDERSON 

DIE  FORMING  MACHINE 

"The  Machine  that  Cuts  Continuously" 


Try  a  Better  Method 

For  30  Days 

You  can  try  this  60  per  cent  better 
producer  (proved)  for  30  days  in 
your  plant  at  our  expense.  If  it 
doesn't  do  all  you  expect,  send  it 
back.  The  rotary  cutters  have 
shearing  edges  in  the  form  of  a 
hardened  multiple  ratchet  screw 
thread.  A  continuous  cut  is  se- 
cured, and,  unlike  with  the  filing 
machine,  the  work  will  be  drawn 
down  on  the  table,  and  may  be  ap- 
plied to  the  cutter  from  whatever 
direction  is  most  convenient  to  the 
operator.     Write  today. 

ANDERSON  DIE 
MACHINE  CO. 


BRIDGEPORT 


New  York  Office 
30  Church  Street 


CONNECTICUT 
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"IDEAL 

o    MeteJ  Cle©oiin4 
^         Mbschinery 


i 


It  Holds  the  Work 
in  the  Drum  Until 
it  is  Clean  1 

The  Ideal  Batch  Process  Metal  Cleaning  Machine  will 
remove  the  heaviest  grease  or  drawing  compound  from 
stampings  or  drawn  parts.  The  work  is  held  in  the 
drum  passing  through  and  through  the  circulating 
cleaning  compound  until  it  is  thoroughly  cleaned.  The 
whole  batch  is  then  automatically  discharged  at  once, 
making  way  for  a  batch  of  entirely  different  work  if 
desired.  By  this  method  it  will  wash  work  which  it  is 
impossible  to  clean  in  any  other  way.  Ideal  Metal 
Cleaning  Machines  are  made  in  single  drum  type,  also 
in  double  drum  type,  with  heated  screen  for  washing, 
rinsing  and  drying.  Capacity  up  to  60,000  pounds  daily. 

Tell  us  your  cleaning  problems  and  let  us  help  you  solve  them 

Ideal  Concrete  Machinery  Co. 

Colerain  Ave.,  Cincinnati,  Ohio 


Some  Users  of 
"Ideal"  Metal 
Cleaning  Machinery 

Bowen    Products 
Corporation, 

Auburn,  N.  Y. 

Western   Cartridge 
Company, 

Alton,  Illinois 

Frankford    Arsenal, 

Philadelphia,  Pa. 


it 
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The  Davie  Gauging  Machine  in  Your  Shop 


you'll  find  it  reliable  and  a  wonderful  time 
saver  m  gauging  duplicate  parts  and  toolH, 
in  checking  concentricity,  etc.,  where  Limits 
are  close.  Graduations  are  In  .oooi"  and 
equipment  Includes  center  teat  attachment, 
gauging  table  and  bushing  and  form  cutter 
concentricity  test  attachment.  Complete 
description  on  request. 


"Standnrd  Throughout  the  World" 


THE  DAVIE  TOOL  CO.,  Cleveland,  Ohio 

\cr\is     limit    Britain,    Burton,    Grifllths    &    Co.,    Ltd.,    London.    Manchester,    Birmingham,    Glaagow.      Prance: 
Anonyme,    Alfred    Herbert.    Bans,    Lyon.      Italy,    Societa    Anonima,    Alfred    Herbert,    Milan. 


^     or 


THE 

MARTIN 

No.  12 


Hydraulic  Marking 
Machine 


is      smooth      running 
without  I  vibration    or 
noise.     By  using  this 
hydraulic    system   the 
machine  automatically 
takes  care  of  any  vari- 
ance, which  might  ex- 
ist in  the  thickness  or 
diameter  of  the  pieces 
to  be  marked,  and 
leaves  a  clear  uni- 
form impression. 

Let  us  send  you  detailed  in- 
formation concerning 
this  machine 


The  Marking  Machine  People 

Martin  Machine  Co. 

Greenfield,  Mass.,  U.  S.  A. 


Will  Not  Splinter— Cannot  Split 

Osgood  Indestructible  Tool  Handles 

Comfortable  handles  that  hold  the  tool  securely.  An 
inserted  steel  tube  takes  the  strain  of  the  tool  shank — 
a  steel  ferrule  locks  the  tool  fast.  Send  for  our  cir- 
cular— see  the  handles  at  your  dealers. 

J.  L.  Osgood  Tool  Company 

43-45   PEARL  STREET  BUFFALO,  N.  Y. 


Waterston  Il"eng  Tap  and  Drill  Stand 


Economy 

in  every 

shop 


Time  Saver 


Write  for  Circular 


J.  M.  Waterston,  82  TSggSt**  Detroit,  Mich. 


Johnson's 


Patents 


CRAWFORD  DYNAMIC  BALANCE 


Indicates  Exact 
Counterweight 
and  Plane 

Further  details 
on  request 


This  machine  indicates  the  exact  amount  of 
counterweight  and  the  exact  plane  where  the 
weight  should  be  placed  to  produce  a  running 
balance  in  bodies  such  as  flywheels,  pulleys, 
rotors,  gear  wheels  and  clutch  assembly  parts. 
A  new  machine,  designed  on  a  new  principle. 


Crawford  Tool  ®  Mfg.  Co.,  1617  So.  Crawford  Ave.,  Chicago 
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SHOOT  THE 
PIECES  THROUGH 

THE  COLUMBIA 
DEMAGNETIZER 
DOES  THE  REST 

In  demagnetizing  parts  with  the 
"Columbia"  it's  simply  a  matter  of 
dropping  the  pieces  through  the  cen- 
tral opening,  one  at  a  time,  two  at  a 
time,  or  a  quantity  together.  Do  you 
want  to  keep  parts  together  in  sets? 
Follow  the  method  of  the  man  in  the 
photograph — put  them  in  a  wire  bas- 
ket. In  at  the  top,  out  at  the  bottom, 
and  the  con  tents — inserted  cutter  teeth 
which  had  been  ground  on  a  mag- 
netic chuck — are  entirely  demagne- 
tized. No  adhering  chips  can  now  in- 
terfere with  their  smooth  cutting  ac- 
tion. 

Find  out  which   "Columbia" 
is  best  for  your  needs.   Write 

The  Aetna  Machinery  Co. 

25  Church  Street,  New  YorK  City 


COUUMB 


AMERICAN  AMPLIFYING  GAUGE 


Never  Forced 


Always  Tells  the  Truth 

The  American   amplifying  Gauge  always  points 
to  the  exact  truth. 
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THE  MAN  WHO  OPERATES  A 

HARRINGTON 

Multiple  Spindle  Drill 

Makes  Every  Minute  Count  Double 


We'd  like  to  give  you  some  actual  production 
figures.  This,  better  than  any  other  way,  will 
enable  you  to  tell  why  you  need  Harrington 
Multiple  Spindle  Drills  in  your  plant. 


Write  to-day 


EDWIN  HARRINGTON, 
SON  &  COMPANY,  Inc. 


PHILADELPHIA 


PENNSYLVANIA 


Gears    of    the    type   illustrated    working    under    enormous    pressure 
and   adverse   conditions  are  doing  the   work  easily   with   the  aid  of 

FISKE'S 

Ferrol  Economizer 

The  Ideal  Lubricant  for 

GEARS,  CHAINS,  ROPES 

Which  is  not  affected  by 
WATEK,  HEAT  and  DUST 


Just  drop  us  a  line  for  a  circular  which   tells 
what  it  is  and  how  to  use  it. 


FISKE   BROS. 
REFINING  CO. 

24  STATE  ST.  NEW  YORK 

Factories: 
NEWARK,  N.  J.  TOLEDO,  OHIO 
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A    quality 
machine  for 
economical 
production. 
Worth  more 
because  it 
earns  more. 


High  Speed 
Drilling  Machine 

Worth  Its  Cost  Because 
the   Value  is  there 

A  modern  drilling  machine  made 
by  modern  methods.  The  Pierle  is 
a  departure  from  type — it  marks  a 
distinct  advance  in  drill  press  con- 
struction. It's  a  real  high  speed 
machine — runs  at  2,250  R.P.M., 
and  works  the  best  H.  S.  S.  twist 
drills  to  the  limit.  Every  revolving 
part  is  balanced ;  the  best  ball  bear- 
ings— SKF — are  used;  there's  no 
vibration. 

One  to  eight  spindles.  Write  for  details^ 

MANUFACTURED  BY 

THE  PRINTING 
MACHINERY  CO. 

CINCINNATI,  OHIO 


THE  TAYLOR  &  FENN 

BORE  GRINDER= 


A  New  Machine  of 
Unique  Construction 

The  construction  of  the  stationary  wheel 
head,  spindle  and  drive,  also  elimination 
of  overhead  countershaft  are  new  special 
features  which  reduce  vibration  to  the 
minimum  and  assure  rapid,  accurate  pro- 
duction. 

Table  and  cross  slide  move  on  large  V  and 
flat  ways.  Controls  are  arranged  for  con- 
venience and  ease  of  the  operator.  Bores 
8"  diameter  8"  long  can  be  ground.  The 
many  special  features  of  this  machine  de- 
serve your  careful  attention.  Ask  for 
details. 


THE  TAYLOR  &  FENN  CO.,  Hartford,  Conn. 
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High  -  Grade    Ball  -  Bearing 


SENSITIVE 
DRILLING 
MACHINE 


With 
One  to  Four 

Spindles, 

With 

%"  capacity 


MANUFACTURED  BY 


FRANCIS   REED  COMPANY 

43  Hammond  Street  Worcester,  Mass. 


THE 

DRILLING  MACHINES 

included  in 
THE 

LINE 


embody  l  % 


Qrr,    |,     .-3- 


STYLES 

AND  SIZES 

Suited  to   Every  Field 
of  Sensitive  Drilling 


OUR  No.  3  MACHINE 

(capacity   1%")   is  furnished  with 

Round  Table  and  Flat  Working  Base 

as  above  illustrated  or  may  be  provided  with  the 
standard   square   table  with    vertical   adjustment 

PUT   YOUR    DRILLING   PROBLEMS   UP   TO    US 

We  will  gladly  make  recommendations 
IT    COSTS   NOTHING   TO   ASK 

The  Cincinnati  Pulley  Machinery  Co.,  Cincinnati 


Burke  Tapping  Machines 


Improvements 

made  in  our  Nos.  C  and  D  Machines 
have  reduced  the  movement  from  drive  to 
reverse  to  Vs"-  This  quick  reverse  speeds 
production,  lessens  the  danger  of  scoring 
the  thread  and  reduces  tap  breakage. 

Accurate,  efficient,  economical  machines 
with  capacity  to  %"  (type  C)  and  %" 
(typeD). 

Circular? 

The  Burke  Machine  Tool  Co. 

Conneaut  Ohio,  U.  S.  A. 


MELLON  DRILL 

with  the  MONITOR  TABLE 


Price,  $751 


Range,  0  to  %"  drill 


A  sensitive  drill  press 
— you  can  "feel"  a 
No.  55  drill  in  the 
handle. 

The  Monitor  Table 
has  six  positions — 
for  holding  shafts,  cir- 
cular parts,  balls,  an- 
gular  pieces,   etc. 

An  ideal  bench  drill 
for  assembly  floor, 
garage,  repair  shop, 
for  experimental  work. 


Attractive  agency 

proposition  for 
certain  territories 


G.R.MELLON 

933  Communipaw  Avenue 
JERSEY    CITY,    N.    J. 
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FENN 

TAPPING 
MACHINES 


have  sensitive  control 
that  reduces  tap 
breakage;  adjustable 
friction  rolls  that  sim- 
plify speed  changes 
and  enable  the  opera- 
tor to  secure  high 
speed  for  running  taps 
out. 

Economical,  efficient 
modern  machines  for 
tapping    up    to  :!i«;".  J 

Ask  us  for  Circular. 


Fenn  Manufacturing  Co. 

W.  L.  FENN  &  W.  A.  FENN 

Hartford  Conn.,  U.  S.  A. 

Cable  Address  "Fenn"— Western  Union  Code 


Our 

prices 

will 

interest 

you. 


MANUFACTURED   BY 


RICHARDS  MACHINE  COMPANY 


3417  Vliet  Street 


MILWAUKEE,   WIS. 


Heavy  Model 

DEMCO 

Floor  Drill 

Rigid  framework,  care- 
ful balance  and  smooth 
operation    enable    this 
Demco   No.   36   to   be 
run    at    a    speed     of 
12,000    R.  P.  M.    with 
practically    no    vibra- 
tion.    Detailed 
description    ol 
the  four  .speed 
changes,    ad- 
justable quill  bracket, 
improved  depth  gauge 
and  other  special  fea- 
tures in  the  circular. 
May  we  send  it? 

Demco  Machine 
Tool  Company 

CLEVELAND 
OHIO,  U.S.A. 

Succettors  to 
The  DeMooy  Machine  Co 


Accurate,  Speedy 
Satisfactory 


No.  36  Otmco  fljor  Drill.  Hew  Model 
Furnished  witk  A.  B  C  or  0  SpiDdli 


HA  WES  SENSITIVE 
RADIAL  DRILLING  MACHINE 


A  new    radial  with 
unusual    features. 
The  spindle  is 
mounted  on  one 
end  of  an  arm 
arranged  to  slide  on 
a  bearing  on  top  of 
the    main    column; 
the  driving  motor 
is  mounted  on  the 
other  end  of  the 
same  arm  which  is 
locked  positively  in 
any  position. 


If  it  is  a  belt  or 
wheel  polishing 
machine,  we  can 
build    it. 


C.L.HAWES,  12  Adams  St.,  Ashtabula,  0 
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SHEET  METAL  STAMPINGS 


SHIMS 


WASHERS 


Fine  Work  at  Low  Prices 
LET  US  ESTIMATE 


KALES  STAMPING  COMPANY 

447  West  Lafayette  Blvd.  Detroit,  Michigan 


JIGS,  DIES,  FIXTURES 
SPECIAL  MACHINERY 

Good  Work,  Fair  Prices, 
Prompt  Deliveries 

The  Moore-Eastwood  Mfg.  Co. 

DAYTON  OHIO,  U.  S.  A. 

Member  :   The   Tool   Manufacturers'  Association   of   Dayton,  O. 


Screw  Machine  Products 
Prompt  Service 

KQjr   rj  AUTOMATIC 
Cfc   ^  SCREW    CO. 

DEFIANCE,  OHIO 


JIGS,  DIES  AND  TOOLS 

Stampings  and  Electro  Plating 

Contract  work   solicited 

ROCKFORD  METAL  SPECIALTY  CO. 


ROCKFORD 


ILLINOIS 


w 


a 


453 


dfc 


Built  on  Reputation 

Our  entire  efforts  have  always  been  directed  to  qual- 
ity output.  Reputation  was  the  foundation  upon 
which  our  plant  was  erected  and  that  reputation 
becomes  more  firmly  established  with  every 
shipment  of  our  work.     When   your   needs  are 

TOOLS,  DIES,  JIGS,  STAMPINGS  OR  FIXTURES 

we  can  do  the  job  as  you  would  have  it  done. 

We  detign  at  well  at  conttruct.      Let  ut  hear  your  problem 

AMERICAN  TOOL  &  MANUFACTURING  CO.,  URBANA,  OHIO,  U.S.A. 


Tools,  Jigs,  Fixtures 

Special  Machinery 

Experimental 

Work 

Send  us  Your  Blue  Prints 
THE  S-P  MANUFACTURING  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 


TOOL  DESIGNIN 

AND 

TOOL  BUILDING 


Our  Experience  and  Facilities 
at  Your  Service 

THE  MIAMI  TOOL  &  DIE  CO. 

DAYTON,  OHIO,  U.S. A. 


HANNA  ENGINEERING  WORKS 

ENGINEERING  MACHINISTS 

1 763  Elston  Ave.  Chicago,  U.  S.  A. 


I  DII 
I  GA 


<s? 


9832  I 

9833  ) 

DIES  (Including  Automatic 

GAUGKS 
FIXTURES 

TOOLS— 

xperimental  Work 
Screw  Machine  Produ 
Sheet  Metal  Manufacturing 
MAIN  OFFICE— 781-3  E.  142nd  St.,  N.  Y.  City 


£S1° 


3Cc6 


ork     M 
jets     I 


Designers  and  Builders  of 

Special  Milling,  Drilling  and  other 
Metal  Working  Machinery 


Special  Milling  and  Drilling  Machine 

MOLINE  MACHINERY  COMPANY 

MOLINE,  ILL. 


YOU  ! 


When  you  come  to  the  big  H.  slop  and 
consider  if  you  really  arc  gelling  your 

Special  Machinery  and 
Screw  Machine  Products 

as  you'd  like  ihrm.  If  vou  are  not.  re- 
member the  quality  and  service  this  big  H 
stands  for.     Get  quotes. 

HARVEY  HANES  MACHINE  CO..  Inc. 

369  Ellicott  St.  BUFFALO.  N.Y. 


w 


454 


*§w®A©eoW@®|& 


$to 


i , 


V 


WE  continually  emphasize  the 
cleanliness  and  orderliness  of  the 
new  Krasberg  plant,  because  we  be- 
lieve that  nothing  has  as  important 
a  bearing  on  the  success  of  what  one 
produces  as  the  conditions  under 
which  the  producer  works. 

Complete,  correct  equipment  and  con- 
tented, competent  men  are  the  pow- 
ers that  reared  the  most  efficient  con- 
tract shop  in  the  world. 

Who  Is  Your  Toolmaker? 


This  Is  a 
Toolmaker' s  Office 

That  we  have  seen  many  tool- 
makers'  offices  accounts  for  the 
pride  we  take  in  our  own.  The 
idea  is  all  too  common  that  an 
office  is  exempt  from  the  rules 
that  apply  to  the  rest  of  a  plant 
— that  a  desk  is  a  graveyard  for 
papers,  books  and  industrial 
and  personal  what-nots. 

The  Krasberg  plant  is  modern 
throughout.  The  office  is  bright, 
clean,  airy,  sanitary.  Business 
is  handled  in  this  atmosphere 
quickly,  cheerfully  and  intelli- 
gently. Krasco  service  is  real 
service — begins  at  the  begin- 
ning. 


UrasbGrgEiigliieerm^MaTiu|actiirm^CorporaiioTi 

Chicaoo Illinois  U.S.A. 


536  Lake  Shore  Drive 


Sfc 
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lURBANA 

Gage  Making  is  a  Distinct  Branch 
of  the  Toolmaker's  Art 

We  had  a  visitor  here  recently  who  expressed  surprise  that  we  left  a 
box  of  Johansson  blocks  wide  open  on  the  bench  for  every  "Tom,  Dick 
and  Harry"  to  use.  We  had  him  then,  for  his  expressed  thought  gave 
us  the  chance  to  convince  him  that  each  Tom  and  Dick  in  this  shop  is 
an  expert. 

Gage  making  is  an  art.  We've  developed  it  to  the  point  where  Ur- 
bana  Gages  are  wonders  of  precision,  finish  and  durability.  Of  all 
the  things  we  do  here  in  Urbana  we  take  greater  pride  in  none  than 
the  gages  turned  out  by  this  department.  Are  you  satisfied  with 
your  gages. 

URBANA  TOOL  &  DIE  COMPANY,  Urbana,  Ohio 
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Big  Results  in  Big  Machines 

And  a  Big  Equipment 
to  Build  Them 


Our  machine  tool  equipment  is  enormous,  and 
thoroughly  representative.  We're  proud  of  our 
personnel — justly  so.  And  it's  a  point  of  pride 
with  them  to  solve  difficult  problems.  Write  and 
tell  them  yours. 


If  you  could  see  at 
one  time  every  job 
the  Steel  Products 
Engineering  Co. 
has  turned  out,  the 
long  life  of  compli- 
cated monsters 
would  startle  you. 

We  specialize  in 
the  largest  and 
most  intricate  ma- 
chines. 

If  you  haven't  en- 
tirely worked  out 
your  equipment 
requirements  give 
us  your  ideas  in 
embryo  —  tell  us 
what  you  are  going 
to  manufacture — 
and  we'll  design 
machinery  with 
you,  or  for  you. 


STEEL  PRODUCTS  ENGINEERING  CO. 


SPRINGFIELD 


OHIO,  U.  S.  A. 
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What  Is  a 
Special 
Machine 
Worth  ? 


Z5f>e 

COLUMBUS  DIE 

TOOL  &   MACHINE 
COMPANY 


COLUMBUS 


OHIO,  U.  S.  A. 


HP  HE  worth  of  a  special  ma- 
■"■  chine  depends  on  how  nearly 
it  does  exactly  what  you  want  it 
to  do — how  closely  it  fits  the 
plan  in  your  mind. 

Whether  or  not  you  get  the  most 
worthy  special  machine  depends 
on  your  choice  of  a  maker.  Prof- 
it by  the  experience  of  others  in 
the  matter  of  choice. 

Ask  us  to  tell  you  what  we've 
done  for  those  who  picked  the 
Columbus  Die,  Tool  and  Machine 
Company  to  make  their  special 
machines.  We'll  make  your  in- 
quiry worth  while. 


A 


RE  you  a  user  of  fixtures — of  exceptional  size,  of  unusual  intricacy? 

Must  they  conform  to  more  than  ordinarily  close  limits? We 

can  give  you  what  you  want,  when  you  want  it,  the  way  you  want  it. 

We  have  the  men.  Our  machines  are  large  enough  for  any  operation.  Our 
measuring  equipment  is  the  best  of  its  class — and  complete.  Our  engineer- 
ing department  will  work  out  your  problems — design  equipment  to  meet 
them.  We  make  Fixtures,  Jigs,  Dies,  Gages,  Special  Machines  and  Ma- 
chinery.   Let  us  work  with  you — you'll  be  pleased  with  the  result. 


THE  GEM   CITY  MACHINE  CO. 

Manufacturing  Machinists 
434  EAST  FIRST  STREET  DAYTON,  OHIO,  U.  S.  A. 
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THE  -MS-  TOOL  SHOP 

IS  BULGING  WITH  ORDERS! 


BECAUSE 

You  know  what 


AND   WHY? 

Our  policy  of  fair  dealing  constantly  results  in  re-orders.  Mehl 
designers  are  engineers  of  manufacturing  experience.  Both 
mechanics  and  equipment  are  the  best  obtainable.  All  this 
results  in  the  good  name  the'«'^l^b'MRKhas  earned  everywhere. 


TBADE^SJeMARK 


tool  service  has  done  for  oth 


Now  send 

for  this 

booki 

of  32  pages 

and  over 

100 

illustrations 


CLIP  THE  COUPON . 
AND  LEARN  WHAT 

tkadeMa5emark 

MEANS  TO  YOU 


ers 


~> 


^n 


MEHL  MACHINE  TOOL  &  DIE  CO. 

ROSELLE  3°  Minutes  from    New    York  City  NEW    JERSEY 

4 
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y  MEHL 

Jf  MACHINE 

/         TOOL  &.   DIE  CO.. 

*  Roselle,  New  Jersey 

*  .   me  my  copy  of 

f        your  m  ;us. 

f        Name 

f        l  'ositlon 

f        Com  pany 

Aildress 

MiClIlNKBT,     8-19. 
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MODERN 

DESIGNERS  &  BUILDERS 

of  all  kinds  of 

Dies,  Jigs,  Fixtures,  Gages,  Models 

Special  Tools  and  Machinery,  Die  Casting 


Dies  and  Bakelite  Moulds 


Modern  Tool  &  Machine  Works,  inc. 


344-350  Mulberry  St. 


Factory,  5-7  Oliver  Street 


NEWARK,  N.  J. 


Make  Yourself  at  Home  In  Our  Shop 


We  are  official  toolmakers  to  many 
prominent  manufacturers.  Our  five- 
story  plant  houses  three  separate  de- 
partments— for  tool  and  gage  work, 
contract  work  and  manufacturing — 
each  one  completely  equipped.  Reliance 
quality  is  recognized;  accuracy  and 
durability  are  unsurpassed;  and  manu- 
facturers who  make  themselves  at 
home  in  our  shop  find  Reliance  pro- 
ducts more  economical  also. 

If  you  need  dies,  gages  or  fine  tools, 
stampings  or  other  contract  work,  or  if 
you  have  a  good  idea  which  you  haven't 
time  or  space  to  develop  to  a  marketable 
stage,  we  invite  you  also  to  make  your- 
self at  home  in  our  shop. 

Let  us  estimate  on  your  requirements 


RELIANCE  DIE  &  STAMPING  COMPANY 

515  NO.  LA  SALLE  ST.  CHICAGO,  ILL.,  U.  S.  A. 
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WHO  MARES  BIG  JIGS  FOR 
MULTIPLE  DRILLING? 


We've  developed 
this  end  of  the  tool 
business  to  a  high 
state  of  perfection. 
We've  been  work- 
ing with  the  multi- 
ple drill  users  and 
manufact  u  r  er  s, 
helping  them  to  get 
the  utmost  from 
their    drilling    ma- 


chines and  we're 
ready  to  help  you 
also. 

If  you  need  jigs  for 
your  multiple  drills, 
or  if  you  have  work 
you  think  might  be 
more  profitably 
drilled  on  multiple 
machines,  we'll  be 
pleased  to  consult 
with  you  and  show 
just  what  can  be 
done  along  these 
lines. 


Tool  Engineers  and  Builders 


Our  facilities  are  at  your  command —  for  Dies, 
Tools,  Jigs,  Fixtures,  Special  Machinery  and 
other  work  °f a  special  or  intricate  character. 


THE  CARROLL  ENGINEERING  CO. 


Main  Office  and  Factory 


DAYTON,  OHIO 
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TELEPHONE  m:i>l(>K[>  8563 


AMERICAN  DviEolTKc 


TOOL 
S 

173  LEXINGTON  AVENUE,  BROOKLYN,  N.Y 


MANUFACTURERS  Or" 

FINE  TOOLS 
j$\and  SPECIAL 
MACHINERY 


We  can  give  you  quick  deliveries  on  special 

MACHINE  PARTS  AND  TOOLS 

Get  Our  Estimates 
Special  Machine  and  Tool  Work,   Manufacturing,   Screw  Machine   Work  and  Stamping 


Itrnss,   Iron  or  Steel 

SPECIAL   SCREW    MACHINE    PRODUCTS 

Stampings  and   Drawn   Parts 

A.    II.   &   F.   II.   LIPPINCOTT 

24th  &  Locust  Sts.  Philadelphia,  Pa. 


Hjorth  Perfection  Spring  Winder 

Hjorth 
Lathe  OTool 
Company 


No  factory  complete  without  ono.     Makes 
every  kind  of  springs.     Right  or  left-hand. 
Capacity  to  3/32  wire     $1.25 
Capacity  to  3/16  wire       2.50  //  interested, 

Capacity  to  5/10  wire       5.00        send  for  circular. 


(Patented) 


27  School  St., 
Boston,      Mass. 

Works : 
"Woburn,    Mass. 


PATTERNS 

WOOD    AND     METAL 

ESTIMATES  QUICKLY  FURNISHED  WITHOUT  CHARGE 

SWEET  $  DOYLE  FOUNDRY  $  MCH.  CO. 

GREEN  ISLAND,  ALBANY  CO.,  NEW  YORK 


Heavy  Castings 

With  unexcelled  equipment 
for  the  economical  handling 
of  heavy,  gray  iron  castings, 
this  foundry  is  at  your  service. 
Good  castings  in  quick  time. 

Wire — write — or  phone 

The  James  A.  Brady  Foundry  Co. 

4514  WESTERN  AVE.  CHICAGO,  ILL. 


1  IMTT" 


LET  OUR 

awucE  m 

SOLVE 
YOUR 

S\P  K  OKI® 
^©HILIKIS 


The     Malting      of 

SPECIAL 
SPRINGS 

is  our  business,  and  we 
are  glad  to  send  our  Book- 
let No.  7-1  to  help  you  in 
designing  them,  or  glad 
to  have  you  put  it  up  to 
our   Service  Department. 

Write  us. 

THE  WALLACE  BARNES  CO. 

South  and  Parallel  Streets 
Bristol,  Conn.,  U.S.A. 

50  East  42nd  St.,  New  York  City. 
618    Book    Bldg.,    Detroit,    Mioh. 
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PRODUCTS    FROM    DIES    AND    MOULDS    MADE    ON     KELLER    AUTOMATIC    DIE    SINKING    MACHINES 
illustrating  a   few  of  the   innumerable    industries    in    which   the    I^^F    METHOD    is   successfully    used. 

Keller  Machines,  of  many  types  and  sizes,  cut  entirely  AUTOMATICALLY  the  most  difficult  dies — 
in  infinite  variety.  Hundreds  are  in  successful  operation.  The  list  of  users  includes  the  leading  and 
most   efficient    plants    in    America   and    abroad. 


Keller   Machines   are   the   SOLUTION   of   the   DIE 

PROBLEM  in  all  its  phases.     They  helped  to  win 

the  war — they  make  quantity  automobile  production 

possible. 

What  is  YOUR  product? 

What  is  YOUR  problem?  m*^ 

If   DIES   enter   into   either — investigate   the    IxTfc 

METHOD. 


Keller    Mechanical    Engraving    Company,    74    Washington    St.,    Brooklyn,    N.    Y. 


GLOBE 


TUMBLING  PARTS  for 
THE  FRANKLIN  CAR 


GLOBE  Tumbling  Barrels  have  been  in  use 
at  the  H.  H.  Franklin  Co.  plant  in  Syra- 
cuse, N.  Y.,  for  nearly  two  years.  Front 
axle  yokes,  washers,  universal  joint 
flanges,  bearing  retainers  and  connecting 
rods  are  just  a  few  of  the  parts  which 
pass  through  GLOBE  Tumbling  Barrels  be- 
fore machining.  The  barrels  are  of  the 
larger  sizes,  measuring  24"  and  32"  across 
the  open  end.  Weight  of  average  charge 
is  200  pounds.  Sawdust  or  sand  is  mixed 
with  pieces,  choice  depending  on  nature  of 
work.  In  some  cases,  water  is  added  to 
sand  in  approximately  the  proportion  of 
11/2  or  2  buckets  of  water  to  %  of  a  shovel 
of  sand.    Average  run  is  2  hours  per  batch. 

GLOBE  Tumbling  Booh  gives  all  details. 
Send  for  a  copy. 

THE  GLOBE  MACHINE  $ 
STAMPING  CO. 

Also  Manufacturers  of  Sheet    Metal  Stampings, 
Dies  and  Tools. 

1250  W.  76th  St.       CLEVELAND,  OHIO 
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CLASSIFIED  ADVERTISEMENTS 

SITUATIONS,  HELP  WANTED,  FOR  SALE,  ETC. 


Advertisements  in  this  column,  20  cents  a  line,  seven  words  to  a  line.    The  money  should  he  sent  with  the  order.   Answers  ad- 
dressed to  our  care  will  l>c  forwarded.      Original  letters  of  recommendation  should  not  be  enclosed  to  unknown  correspondents. 


HELP  WANTED 


HELP  WANTED 


SITUATIONS  WANTED 


SHOP     AGENTS.  — Live     men     to     distribute     our 

tools,      Good    chance,      WELLES   caliper    00., 
Milwaukee.   Wis. 


wanted.— DESIGNERS  of  automatic  machin- 
erj  Good  opportunity  tor  first-class  men,  1 1  hour 
week,      Good    pay.      Address    the    HARTFORD 

Kl  BBBB    WORKS   COMPANY,    Hartford,    Conn. 


WANTED— MACHINE  TOOL  SALESMAN  of 
proven  ability  to  soil  in  New  York  Slate,  one 
only  who  has  made  good  need  apply.  Boa  67, 
care  MaOHINBBT,   148  Lafayette  Street,  New   York. 


WANTED.  —  EXPERIENCED  TOOL  STEEL 
SALESMAN  to  sell  high  speed  and  carbon  tool 
steel,  also  small  tools  such  as  twist  drills,  mill- 
ing cutters,  hack  saw  blades,  etc.  Splendid  op- 
portunity for  right  party.  State  experience  and 
salary  wanted.  Box  81,  care  Machinery,  148 
Lafayette   St.,   New   York. 


WANTED  by  a  Michigan  machine  tool  house, 
three  experienced  machine  tool  salesmen  for  the 
state  and  city  to  sell  new  and  used  equipment. 
Must  have  knowledge,  experience  and  be  live 
wires.  Give  full  particulars.  Address  Box  3."), 
care    Machinery,    148    Lafayette    St.,    New    York. 


SALESMEN  to  carry  Special  Indicating  Calipers 
as  side  line  Into  manufacturing  plants  in  me- 
chanical line.  Write  us  slating  territory  covered 
ami  goods  you  are  handling  now.  I.  C.  C,  500 
Easl    llilli  St.,   New  York  City. 

WANTED.— EXPERIENCED  FILE  MAKER  to 
acl  as  superintendent.  Must  be  expert  and  know 
how  to  organize  tile  factory.  Must  have  best  of 
references.      Good    position   for   right   man.     Give 

age,    salary    expected.       I!ox    78,    care    Machinery, 
l  is   Lafayette   St.,    New   York. 

MACHINE  TOOL  DESIGNER.— Company  manu- 
facturing large  machine  tools  now  making  plans 
for  extensive  additions  to  line,  desires  first-class 
man  as  Chief  Designing  Engineer.  Size  of  com- 
pany and  responsibilities  attached  to  position 
make  it  necessary  that  applicant  has  executive 
ability  and  wide  experience  in  the  design,  manu- 
facture, and  use  of  machine  tools.  Applications 
are  solicited  only  from  high-grade  men  and  to 
receive  attention  must  give  full  details  as  to 
education  and  experience.  Salary  commensurate 
with  position.  All  replies  will  be  considered  con- 
fidentially. Box  80,  care  Machinery,  148  Lafay- 
ette  St.,    New  York. 


SITUATIONS    WANTED 


ENGINEER— master  mechanic,  American, 
age  32,  married,  technical  education.  Held  re- 
■ponaible  positions  past  ten  years.  Charge  of 
work  pertaining  in  planning,  designing,  equipping 
and  installation  of  efficiency  methods  in  two  of 
the  largest  corporationi  in  this  country.  Present 
employed.  Can  convince  you  that  by  means  of 
modern  improved  conveying,  sand-mold  handling 
systems,  automatic  and  special  machinery  for 
foundry,  forge  and  machine  shops  you  can  greatly 
reduce  operating  expenses  and  more  intelligently 
cope  with  the  labor  problem.  Box  72,  care 
Machinery,    148   Lafayette  Street,    New   York. 


A  THOROUGHLY  COMPETENT 
MECHANICAL  ENGINEER,  at  pres- 
ent time  with  one  of  the  foremost 
corporations  of  the  day,  experienced 
in  machine  design,  power  transmis- 
sion, steam  and  general  plant  en- 
gineering, desires  executive  connec- 
tion in  substantial  manufacturing 
plant  located  in  vicinity  of  New  York 
or  Northern  New  Jersey.  Box  66, 
care  Machinery,  148  Lafayette  St., 
New  York. 


EMPLOYMENT    SERVICE 


WANTED  AGENTS.— Saunders'  Pocket  "Hand 
Book  of  Practical  Mechanics"  for  tool  chest, 
$1.00  only.  Why  pay  more?  It  fills  bill  for  shop 
kinks,  ready  reference,  simple  arithmetic.  Send 
for  circular.  E.  H.  SAUNDERS,  216  Purchase 
St.,  Boston,  Mass. 


SALESMAN  REQUIRED  IMMEDIATELY.— Man 
thoroughly  acquainted  with  Bakelite  and  Con- 
densite  Products.  Preference  given  to  one  with 
mold  construction  experience  but  this  is  not  es- 
sential. Apply  letter  only  to  DARE  MOLDING 
CO.,    INC.,    333  6th   Avenue,    Newark,    N.   J. 


DESIGNING  AND  DETAIL  DRAFTSMEN— For 
permanent  positions  with  large  manufacturing 
concern  in  New  England.  Men  with  electrical, 
steam  engine,  turbine  or  special  machine  expe- 
rience. Apply,  giving  age,  experience,  education 
and  salary  expected  by  addressing  "CHIEF 
DRAFTSMAN,"  Box  73,  care  Machinery,  148 
Lafayette  Street,   New  York. 

WANTED.— A  TECHNICAL  SCHOOL  GRAD- 
UATE with  several  years  of  practical  machine- 
shop  experience,  to  instruct  apprentices  in  a 
modern  machine-shop  engaged  in  the  repair  and 
maintenance  of  the  machinery  and  equipment  of 
a  steel  plant.  Excellent  opportunity  for  a  live 
wire.  In  reply  please  state  age,  education,  ex- 
perience and  salary  expected.  Also  say  when 
available.  Applications  will  be  treated  in  strict 
confidence.  Address  Box  83,  care  Machinery, 
148   Lafayette   St.,    New   York. 


YOUNG  MAN  AS  ASSISTANT  TO  FOREMAN 
in  New  York  City  factory  making  small  electrical 
goods,  one  who  has  had  experience  with  modern 
factory  systems  and  handling  help.  Education  in 
mechanical  engineering  with  some  electrical 
knowledge  desirable.  Permanent  position  with 
opportunity  for  advancement.  Box  70,  care 
Machinery.    148   Lafayette  Street,    New   York. 


INSTRUCTORS  WANTED.— The  College  of  En- 
gineering of  the  University  of  Illinois  is  in  need 
of  several  instructors  in  steam  engineering  and 
mechanical  engineering  laboratory  practice;  one 
instructor  in  railway  mechanical  engineering;  one 
instructor  in  ceramic  engineering;  one  instructor 
in  highway  engineering;  and  two  instructors  in 
general  engineering  drawing  at  salaries  of  $1500 
to  $1800  for  ten  months.  Technical  graduates 
having  some  practical  and  teaching  experience 
desired.  Inquiries  should  be  accompanied  by  a 
complete  statement  of  training  and  experience,  a 
recent  photograph  and  a  list  of  references.  Ad- 
dress DEAN  C.  R.  RICHARDS,  University  of  Il- 
linois,  Urbana,    Illinois. 


SALES  ENGINEER— Wishes  connection  as  sell- 
ing representative  with  established  concern  mar- 
keting technical  specialties.  Box  68,  care 
Machinery,    148  Lafayette  Street,    New   York. 


FIRST-CLASS  TOOL,  AND  ALL-ROUND  ME- 
CHANIC.— Swiss  U.  S.  citizen,  speaks  English 
and  French.  Willing  to  go  to  Europe  for  Amer- 
ican firm.  Box  77,  care  Machinery,  148  Lafay- 
ette  St..   New   York. 


REPRESENTATION  SOLICITED.  —  Sales  En- 
gineer, 32  years  of  age,  technical  education,  ten 
years  of  manufacturing  sales  experience,  will  rep- 
resent manufacturers  in  Chicago  or  vicinity. 
Metal  line  preferred.  B.  ROSENBERG,  3001 
No.    Central    Park    Ave.,    Chicago,    111. 

MECHANICAL  AND  ELECTRICAL  DESIGN 
DRAFTSMAN  desires  permanent  position;  12 
years'  design  experience,  salary  $220  monthly. 
Box  79,  care  Machinery,  148  Lafayette  St.,  New 
York. 

FOREMAN — Hand  and  Gridley  automatic  screw 
machines,  6  years'  experience  on  Motor,  Lathe, 
Drill  Press,  Shaper  and  Gun  Carriage  parts. 
References.  Box  71,  care  Machinery,  148  La- 
fayette Street,   New  York. 

ORDNANCE  OFFICER  expecting  early  dis- 
charge desires  position  as  shop  executive  with 
concern  manufacturing  light  accurate  work. 
Eighteen  years'  experience,  thorough  knowledge 
of  modern  manufacturing  methods  and  shop  man- 
agement. Box  69,  care  Machinery,  148  Lafayette 
Street,   New  York. 


GENERAL  FOREMAN  or  SUPERINTENDENT. 
— I  am  33  years  old  and  have  had  16  years  ex- 
perience in  the  machine  shop  on  general  tool  and 
die  making.  Have  had  2  years'  experience  at  die 
cast  die  making,  understand  the  handling  of  men 
by  experience,  and  production  is  my  hobby.  The 
best  of  references  given.  Employed  at  present 
but  want  to  better  myself.  Box  74,  care 
Machinery,    148   Lafayette  Street,    New   York. 


NOTICE. — A  highly  capable  executive  wishes 
position  as  manager  or  superintendent  of  factory 
or  large  machine  shop.  Have  ten  years'  ex- 
perience on  gas  and  electric  motors,  traveling 
cranes  and  heavy  naval  ordnance.  Will  be  open 
for  engagement  after  August  15th.  American, 
age  35,  married,  reference.  Salary  $4000.  Ad- 
dress Box  75,  care  Machinery,  148  Lafayette  St., 
New  York. 


The  undersigned  provides  a  confidential  service 
designed  to  locate  openings  through  correspondence 
for  men  earning  not  less  than  $2,000  and  up  to 
$25,000;  all  lines.  Not  an  employment  agency, 
but  a  constructive,  initiative  service,  covering 
individual  negotiations.  Established  1910.  Com- 
plete privacy  assured;  present  connections  in  no 
way  jeopardized.  Send  name  and  address  only 
for  explanatory  details.  R.  W.  BIXBY,  309  Lock- 
wood   Bldg.,   Buffalo,    New   York. 


CONTRACT   WORK 


HARDENING,  CARBONIZING,  GALVANIZING, 
— C.  U.  SCOTT,  Head  of  Wall  St.,  Davenport, 
Iowa. 


CONTRACT  WORK  WANTED.— Brass  or  steel 
stampings;  or  complete  manufacturing  contract 
on  products  requiring  stampings  in  quantity. 
STANDARD  SCIENTIFIC  COMPANY,  70  Fifth 
Ave.,   New  York. 


CONTRACT  WORK  WANTED.— Brass  or  s\eel. 

(1)  Screw    machine    parts    up    to    1%"    diameter. 

(2)  Lathe  work  on  castings  up  to  14"  diameter. 
We  are  equipped  with  new  Warner  &  Swasey 
hexagon  turret  lathes  for  this  work.  STANDARD 
SCIENTIFIC  COMPANY,  70  Fifth  Ave.,  New 
York. 


FOR    SALE 


FOR  SALE— No.  5  Knuckle  Joint  Embossing 
Press,  Pulleys  and  Shafting  complete.  0.  C. 
PENFOLD,    INC.,    Buffalo,   N.   Y. 


TOOLS. — Brown  &  Sharpe  and  Starrett.  New 
complete  stock,  manufacturers  prices,  terms  to 
suit.  Also  tool  chests.  Responsible  agents  wanted. 
CHAS.  E.  TUCKER  &  SON,  "The  Tool  &  Chest 
King,"   York,   Pa. 


ATTENTION!  MACHINISTS.— $1.00  buys  Saun- 
ders' Pocket  "Hand  Book  of  Practical  Mechan- 
ics." Increase  your  salary.  It  gets  there.  Send 
for  circular.  E.  H.  SAUNDERS,  216  Purchase 
St.,  Boston,  Mass. 
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FOR  SALE 


PATENTS 


MISCELLANEOUS 


GET  A  "LAST  WORD."— The  Test  Indicator 
Par  Excellence.  H.  A.  LOWE,  1874  E.  00th  St., 
Cleveland,    Ohio. 

FOE  SALE— ATLAS  DIAL  INDICATOR  with 
attachments  for  all  cIumhcm  of  work.  GATES,  125 
South   Wells  St.,   Chicago,    111. 

FOR  SALE. — Manufacturing  site  on  railroad 
Hiding,  having  six  lots,  three  room  office  with 
large  office  safe,  wagon  scales,  shed,  etc.  Also 
1—22"  drill  press,  1—18"  x  10'  lathe,  1— 20"  x  12' 
lathe,  lot  of  small  tools  and  high  speed  and  high 
carbon  steel  and  steel  bars.  Also  partner  wanted 
to  buy  half  Interest  In  patents,  drawings,  jigs, 
templets  and  engines  of  Motsinger  Rotary  Engine 
Co.  No  correspondence  with  promoters.  N.  H. 
MOTSINGER,    Fredonia,   Pa. 


PATENT8     SECURED.— C.     L,     PABUR,      I 
number    k.xh  mining    Corps,    u.    s.    Patent    Office. 

Instructions       upon       request.        HcOUl        BafldlBff, 

Washington,   D.  0. 

PATENTS.— II.    w.  T.   jennkk,    patent  attor- 
ney   and    mechanical    expert,     899    t    St  , 
lngton.    I).  0.     BetabUaned   1883.     I   u.uio-  u   free 
examination    and   report    if   a    patent    can    be   bad, 
and    the    exact    cost.      Scud    for    full    Information. 


MISCELLANEOUS 


work  wanted.— Merhiuii.-ai  drawing*  made, 
machine  designing,  details,  tracings,   patent  draw- 

Inge,    60c   hour.      Address   KAIIN,    11!)    W.    80th   St., 
New    York. 


WANTED  — 0  •    Print 

Machine    In    -  tlctilare 

and    prl  L48    Lafay- 

I 

WANTED— IMMEDIATELY  Brown 

■]"■     Autorii.i- 

Ucnten   to   tba   N.\'i  IONAL 

MALI    i 

WANTED  FOR  CASH- -EN-  trt    motor!  and  dy- 

Hiy   rjuant  i '  |  .    us   Hat 

of    ull    your  : rid    get 

lb     Offer     While     nil     ■ 

'  tiicago. 

in.,    the 

(900,000. 


ALERT 


£. 


TOOLMAKERS 
SPECIALTIES 

Ratchet  Tap  Wrenches  simplify 
tapping  and  reaming  in  places 
where  the  cross  bar  makes  the  use 
of  the  revolving  wrench  impracti- 
cable. High  Speed  Tap  Wrenches 
embody  special  features  in  tap 
wrench  design.  Made  in  lengths 
and  capacities  for  all  needs. 

You  need  these  tools.  Look  for 
our  special  display  boards  at  your 
dealers,. 


— » 


Dealers — if 
your  jobber 
cannot   supply 
you,  write 
us  direct 


ALERT  TOOL  COMPANY 


237-39-41  N.  Sixth  St. 


PHILADELPHIA,  PA. 


PATENTS 


C.    L.    PARKER 

Ex-Member     Examining     Corps, 
U.  S.  Patent  Office 

Attorney-at-Law  and  Solicitor   of  Patents 

American  and  foreign  Patents  secured.     Searches  made 

to   determine   patentability,   validity   and    infringement. 

Handbook   for  inventors   sent   upon   request. 

McGill    Building  WASHINGTON,   D.C. 


WmmtM 

©©©©ilss 

T.  A.  WILLSON  &  CO.,  Inc.,  Factory  and  Main 


For  Every 

Kind  of 

Work 


Write 

for 
Catalog 

ices,  Reading,  Pa. 


The  Cashman  Adjustable 

SHELL  REAMER 


Most  Durable  —  Simple  and  Efficient 

The  Cashman  Adjustable  Shell  Reamer  is 
strictly  a  QUALITY  product — is  very  sub- 
stantially constructed  and  will  produce  more 
efficient  work  in  a  given  time  than  any  shell 
reamer  on  the  market  and  will  last  longer 
than  15  or  20  solid  reamers.  Has  a  wide 
and  accurate  adjustment  from  smallest  to 
largest  sizes.  One  adjusting  screw  controls 
all  blades.  Can  be  adjusted  .0001  as  easily 
as  \  ie "  and  as  quickly. 

CASHMAN  TOOL  COMPANY 

PARK  STREET,  WAYNESBORO,  PENN. 


ARROW 

THREAD  GAUGES 


Wo  specialize  on  thread  gauges 

— all   sizes  and   types— standard 

or   special     and    the    accuracy    of 
every    Arrow    Qauge   is   guaran- 
teed.    Our  prices  and  dellvi 
Will  interest   you      Write  us. 

ARROW 
TOOL  CO. 

200  Cannon  St- 
Bridgeport,  Conn. 


FOREIGN   MACHINERY  MERCHANTS 


AUSTRALIA 


BBVAN  .v  DDWABD8  PTY.,  Ltd. 

I  17    ISO    King  Sir.-.  :     V.  lb. mm.. 
HNUINNKKH    VNl>  WOOPWOK1  i  1  N  !•  K  Y 

!>    TOOLS 
Cabin  AildmMw        "M«ohl  ilM.urne. 

I  •..,!...      VHO  oth    rOilltlon,  I  bh 


THH  SELSON  ENGINEERING  CO.,  Ltd.. 

.'..:,  Burka  si  .   Melbourne 

Now  York  Oflli  8      '-'  l   Stone  St. 
imp,.  LOHINB  TOOLS  AND 

MM  "■'■  TOOLS 


K.  I..  SCRl  TTON  .V  CO..  Ltd.. 

.u •••in M  SI  mot,  Sydney,  N.  S.  W. 
IMPORTERS  i  IF   MACHINE  TOOLS.  HANI)  TOOLS 

WOODWORKING  maciiinkky  and  all 
:     iM'r  SPECIALTIES.  AND 
STEAM   USERS'  REQUISITES. 
London  Office  :  Lloyd's  Ave.  House,  6  Lloyd's  Ave. 


BELGIUM 


E.  ISBECQUE  &  CO..       36  Rue  Otlet,  Brussels 

AMERICAN  MACHINERY  AND  TOOLS 

New  York  Office  :    15  Park  Row 

Cable  Address  :     Isbectodd,  Brussels 

HENRI  BENEDICTUS,  (Native  Belgrian 

House)  133,  Rue  du  Progres,  Brussels 

MACHINE    TOOLS 
London  Office  :     Suffolk  House,  6,  Laurence 
Pountney  Hill,  Cannon  Street,  E.  C.  4. 

ATELIERS  DEMOOR,  SOCIETE  ANONYME 

Dealer  In 

AMERICAN  MACHINERY  AND  TOOLS 

299,  Chaussee  d'Anvers,  Brussels,  Belgium 


LANDRE  &  GLINDERMAN.  Brussei 

131  Boulevard  Lambermont. 

IMPORTERS  OF  MACHINERY  AND  MACHINE 

TOOLS 


R.  S.  STOKVIS  &  FILS,  Soc  An. 

No.   1   Boulevard  du  Jardin  Bautanique,  Brussels 

MECHANICAL  ENGINEERS 

MACHINE  TOOLS  AND  TOOLS. 

Rotterdam.  Brussels.  Paris.  Petrograd.     (Soerabaja 

Batavia,  Semarang,  Dutch  East  Indies). 
New  York  Office:  17  Battery  Place,  New  York  City 


FENWICK  FRERES  &  CO., 

1,  Avenue  Blonden,  Liege 
AMERICAN  MACHINERY  AND  TOOLS 


LOUIS  SACRE  &  FRERES, 

12,  Quai  de  Maestricht,  Liege 

One  of  the  oldest  and  most  important  houses 

in  Belgium  seeks  agencies  for 

MACHINE  TOOLS,   SMALL  TOOLS  AND 

MACHINERY 


DENMARK 


CHR.  A.  HERSTAD, 

The  Free  Port,  Copenhagen 
AMERICAN  MACHINERY  AND  TOOLS 
Cable  :     Cahstad.  Codes  :     Lieber's  and  ABC 

New  York  Office  :     15  Whitehall  Street. 


V.  LOWENER 

Vesterbrograde  9  B,  Copenhagen 
MACHINERY  AND  TOOLS 


NIELSEN  &  WINTHER,  Ltd.,        Copenhagen 

MACHINE   TOOLS  AND  SMALL   TOOLS 
New  York  Office  :  59-61  Pearl  Street. 


NIENSTAEDT  &  CO.,  Copenhagen 

Dealers  in  METAL-  AND  "WOOD- WORKING 

MACHINERY  AND  TOOLS 

Correspondence  Solicited 


WILH.  SONESSON  &  CO.,  Ltd., 

Copenhagen  City  and  Freeport 

VALDEMAR   FELUMB,  Copenhagen  City 

SMALL  TOOLS,   STEEL  AND  MACHINERY 


ENGLAND 


GEORGE   H.  ALEXANDER.  Birmingham 

IMPORTERS  OF  AMERICAN  MACHINERY, 

TOOLS  AND  ENGINEERING  EQUIPMENT 

Cables:     "Viking,  Birmingham." 


ENGLAND— (Continued) 


RICHARD  LLOYD  &  CO..  Ltd.. 

Htoollioimo  I  .mill,    HlniiliiK'li'ini 
IMI'OKTEKS  OF  AMKKK'AN  M  A  (  '1 1  1  N  Kit  Y,  TOOLS 

AND    KNtil  NEEltl  NO    HI'EC  M  A  I  ,TI  ES 
Established  lHhrt.    Oil. I..  A.l.lmNH.  "Cogs,  Mrmlng- 
'iii.u  "     Llober's  anil  A  HO  Codes. 


ALFRED  HERBERT,  Ltd., 

The  Butts,  Coventry 
IMPORTERS  OF  AMERICAN  MACHINE  AND 
SMALL    TOOLS 
Braohaa:  London,  Glasgow,  Manchester,  Birming- 
ham, Newcastle-on-Tyne,  Sheffield,  Leeds,  Bristol. 
New  York  Office  :    64  Dey  Street. 


BURTON  GRIFFITHS  &  CO.,    Ltd.. 

Ludgate  Square,  Ludgate  Hill,  London,  E.  O.  4 

Machine  Tool  Show  Rooms,  64/70  Vuuxhii.ll 

Bridge  Road,  London,  S.  W.  1, 

159  Metropolitan  Tower,  New  York  City,  N.  Y. 

IMPORTERS    OF   AMERICAN    MACHINE    TOOLS. 

Also  at  Manchester,  Birmingham  and  Glasgow. 

ABC  and  Lieber's  Codes  used. 

Cable  "Hibou".  London. 


THEODORE  BUTLER,  Ltd., 

127-139,  Queen  Victoria  St.,  London,  E.  C.  4 
American  Representatives  of  United  States 
MANUFACTURERS    OF    MACHINE    TOOLS    AND 
SMALL  TOOLS 


CHAS.  CHURCHILL  &  CO.,  Ltd., 

9  to  15,  Leonard  St.,  London,  E.  C. 
THE  PIONEERS  OF  AMERICAN  TOOL  TRADE 
IN  GREAT  BRITAIN. 
Established  1865.    Large  Warehouses  in    Birming. 

ham,  Manchester,  Newcastle-on-Tyne,  Glasg-ow. 
See  Advertisements  in  this  journal  for  agencies* 


COATS  MACHINE  TOOL  CO.,  Ltd., 

Caxton  House,   Westminster,  London,  S.  W. 

TOOL  MAKERS  AND  IMPORTERS  OF  AMERICAN 

MACHINERY. 

Branches:  Glasgow  and  Newcastle-on-Tyne. 

New  York  Office:    30  Church  St. 


GOODCHILD  &  PARTNERS,  Ltd., 

66-57  Eagle  St.,  Southampton  Row,  London,   W.C. 

IMPORTERS  AND  EXPORTERS  OF  AMERICAN 

MACHINERY,  TOOLS  AND  ENGINEERING 

SPECIALTIES 

Cables:     "Whizzing."    Codes:    Lieber's,    ABC    5th 

edition.     Western  Union  and   Private. 


GEORGE  HATCH,  Ltd., 

20-21,  Queenhithe,  Upper  Thames  St.,  London,  E.  C. 

IMPORTERS  OF  MACHINE  AND  HAND  TOOLS, 

ENGINEERING    SUPPLIES. 

SPECIALTY.      NEW  TOOLS. 

Cable  :    George  Hatch,  London.  Codes  :    A  B  C 

and  Lieber's. 


THE  SELSON  ENGINEERING  CO.,  Ltd., 
83-85  Queen  Victoria  St.,  1  &  2  Lambeth  Hill 
London,  E.  C. 
New  York  Office  :     24  Stone  St. 
IMPORTERS  OF  MACHINE  TOOLS  AND 
SMALL  TOOLS 


UNIVERSAL  MACHINERY  CORP.,  Ltd., 

General  Offices,  326  Old  Street,  London,  E.  C. 

Demonstration  Shops  : 

48-49  Cowper  Street,  London,  E.  C. 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 

Branches:  Paris,  Lyons,  Milano,  Genova;  Petrograd. 

Moscow,  Ekaterinberg,   Russia. 


POLLOCK  &  MACNAB,  Ltd., 

Bradbury,  Manchester 
IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 
Cables:  Macnab,  Woodley.  Codes:  ABC,  AI, 
Lieber's 


FINLAND 


FINSKA  A/B.  G.  HARTMANNS  MASKIN- 
AFFAR,  Helsingfors 

MACHINERY  AND  TOOLS 


FRANCE 


ALLIED  MACHINERY  COMPANY 
OF  AMERICA. 

19  Rue  de  Rocroy,  Paris 

HIGH   GRADE  AMERICAN  MACHINE  TOOLS. 

Branches  :     Brussels,  Turin,  Genoa,  Zurich, 

Budapest. 

Cable  Address:     '  Almacoa." 

New  York  Office:     51  Chambers  Street. 


AUX  FORGES  DE  VULCAIN, 

3  Rue  Saint  Denis,  Paris 
IMPORTERS  OF  MACHINE  TOOLS. 
VERY  LARGE  STOCK 


FRANCE  -  (Continued) 


LOUIS  BESSE,  89  Rue  de  Lappa,  Parla 

IMPORTER  OF  AMERICAN  MACHINERY  AM. 

TOOLS— LAROBHT  STOCK  IN  1'AKIS. 

Agent   for   the   Whltoomb-Blulndell    Machine  Tool 

Co.,  Wrn.  E.  Gang  Co.,  J.  H.  Snyder  At  Son, 

Lapolntu  Machine  Tool  Co.,  etc. 

I'ul.lii  Ail.lr..n:i:   Uunaulap,  Paris.         Lieber's  Coda. 


EDGAR  BLOXHAM,  M.  I.  E.  E., 

Office  and  Show-rooms,    1  2  Rue  du  Delta,  Paris 

IMPORTER  OF  AND  DEALER  IN  AMERICAN 

MACHINERY,  TOOLS  AND    SUPPLIES 

Telegrams:  Bloxham-Parls.    Code:  Western  Union 

New  York  Office:  Grand  Central  Terminal  Bldg. 


BURTON  FILS,  68  Rue  de  Marala,  Paris 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS 

AND   MACHINERY    SUPPLIES 


FENWICK  FRERES  &  CO., 

8.  Rue  de  Rocroy,  Paris 
AMERICAN  MACHINERY  AND  TOOLS. 
Branches  or  Representatives:    Liege,  Turin, 
Zurich,  Barcelona  and  Lisbon. 


GLAENZER  &  PERREAUD, 

18-20,  Faubourg  du  Temple,  Paris 
IMPORTERS  OP  AMERICAN  MACHINERY 
and  Mechanical  Supplies.  Agent  for  the  Niles- 
Bement-Pond  Co.,  etc.  Lieber's  Code,  Al  Code, 
ABC  Code.  Cable  Address:  Blakeniles,  Paris. 
New  York  Office:     33-39  West  34th  Street. 


SOCIETE  ANONYME  ALFRED  HERBERT, 

47,  Boulevard  de  Magenta,  Paris 

IMPORTERS  OF  MACHINE  TOOLS,  SMALL 

TOOLS  AND  ACCESSORIES. 

Telegraphic    Address:   Hexagon,  Paris. 

Branch    Office  at  Lyon,  39   Cours  de  la  Liberti. 

New  York  Agents:  Alfred  Herbert,  Ltd.,  54  Dey  St. 


SOCIETE  D'OUTILLAGE  MECANIQUE 
TREBOR,  8  Rue  Juliette  Dodu,  Paris 

IMPORTERS    OF    MACHINERY  AND  TOOLS- 
LARGE  STOCK  IN  PARIS. 

Cable  Address:     Treboutils,  Paris.  Code  ABC. 


R.  S.  STOKVIS  &  FILS,  Soc.  An. 

Rue  Lafayette,  103,  Paris 
MECHANICAL  ENGINEERS,    MACHINE    TOOLS 
AND  TOOLS. 
Rotterdam,  Brussels,  Paris.  Petrograd.  (Soerabaja, 

Batavia,   Semarang-,  Dutch  East  Indies). 
New  York  Office :  1 7  Battery  Place,    New  York  City 


JEAN  COTE-REBE, 

MECHANICAL    ENGINEERS,   MACHINE    TOOLS 

Offices  :    79  Rue  Lafayette,  Paris. 

Show-rooms  :    25  Rue  des  Poissonniers,  Paris. 

Branches:  Lyon,  Bordeaux,  Marseilles, -Lille,  Alger, 

Milan,  Barcelona,  Manchester. 

Cable  Address  :    Coterebe,  Paris. 


L'OUTILLAGE  MECANIQUE, 

M.  DELOYE  1NGENIEUR  E.  C.  P.  &  E.  G.  BENZI 

16,  Rue  Dupont  de  l'Eure,  Paris  XX. 

IMPORTERS  AND  DEALERS  IN  AMERICAN 

TOOLS  AND   SUPPLIES 

Cable  Address  :    Outimeca,  Paris.     > 


SOCIETE  ANONYME  "LA  PRECISION 
MECANIQUE," 

11,   13,    15  Rue  Vergniaud,  Paris 

MEASURING  TOOLS,    COMPARATORS,    INSIDE 

MICROMETERS,   MICROMETERS  AND 

PRECISION  INSTRUMENTS 

Telegrams  :    Calibre,  Paris. 


MOERCH  &  ROUMET,  "L'OUTILLAGE 
MODERNE,"  Incorporated, 

120,  Boulevard  Richard  Lenoir,  Paris 

Cable  Address  :     "Roumoerch,"  Paris. 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS 

AND  MACHINERY  SUPPLIES 

Very  large  stock  and  Showrooms  in  Paris  and 

Brussels. 


THE  SELSON   ENGINEERING  COMPANY 
OF  FRANCE,   Ltd. 

22  Boulevard  Richard  Lenoir,  Parir 
New  York  Office  :     24  Stone  St. 
IMPORTERS  OF  MACHINE  TOOLS  AND 
SMALL  TOOLS 


FOREIGN  MACHINERY  MERCHANTS 


FRANCE  — (Continued) 


ETABLISSEMENTS  A.  MOULIN. 

2,  Run   Hlppolyte-Lebaa,   Paris 

IMPORTER8  OF   MACHINE  TOOLS.   SMALL 

TOOLS  AND  WOOD  WOKKINO   MACHINERY 

Have  bought  the  building  that  Alfred   H     Schutte 

occupied,  20-22  Rue  des  Petlts  Hotel, 

In  Paris  before  the  war. 

Cable  Address  :     Moulollver,   Paris. 


HOLLAND 


LANDRE  &  GLINDERMAN.  Amsterdam 

ROYAL  MACHINERY  STORES- 

Importers  of  Machinery  and  Machine  Tools. 


PECK  &   COMPANY,  Amsterdam 

IMPORTERS  OF  AMERICAN  MACHINERY. 
Tools.  Factory  Supplies.    Liebers  and  ABC  Codes, 


FRED.  STIELTJES  &  CO.,  Amsterdam 

ENGINEERS    AND  IMPORTERS    OF   AMERICAN 

MACHINERY. 


SPLIETHOFF,  BEEUWKES  &  CO. 

Rotterdam 
ENGINEERING  AGENTS  AND  MERCHANTS 


R.  S.  STOKVIS  &  ZONEN,  Ltd.,     Rotterdam 

MECHANICAL   ENGINEERS.   TECHNICAL 

DEPARTMENT  II. 

MACHINE  TOOLS  AND  TOOLS. 

Jlotterdam,  Brussels,  Paris.  Petrograd.   (Soerabaja) 

Batavia,  Semarang.  Dutch  East  Indies). 
New  York  Office:  17  Battery  Place.  New  York  City. 


VAN  RIETSCHOTEN  &  HOUWENS, 

West  Zeedyk,  554.  Rotterdam 

LARGEST  DEALERS  IN  AMERICAN  MACHINERY 

in  Holland.  New  show-room,  1 1 ,000  sq.  feet.  Cable: 

"Machinery."  Codes  used:  ABC,  5th  edition; 

Lieber's. 


WYNMALEN  &  HAUSMANN,     Rotterdam 

IMPORTERS   OF   FIRST-CLASS    AMERICAN 
MACHINERY 


INDIA 


ALFRED  HERBERT.  Ltd., 

13,  British  India  Street.  Calcutta 
IMPORTERS  OF  MACHINE  AND  SMALL  TOOLS 
New  York  Office:     54  Dey  Street. 


ITALY 


FENWICK  FRERES  &  CO., 

6  Via  Lagrange,  Turin 
AMERICAN  MACHINERY  AND  TOOLS. 


GRIMALDI   &  C,  Genova  Casella  320 

AMERICAN  MACHINERY    AGENTS 
Branch  House  in  Milan,   Italy. 


WALTER  HOMBERGER  &  CO., 

Sampierdarena 
SIRITJM.  Genoa-Piazza  Carlo  Felice 
IMPORTERS  OF  AMERICAN    MACHINES  AND 
TOOLS 


THE  SELSON  ENGINEERING  COMPANY 
OF  ITALY.  Ltd.. 

Corso  Vitterio  Emanuele.  9,  Turin 
Piazza  Castello,   N.  5,   Milan 
New  York  Office  :     24  Stone  St. 
IMPORTERS  OF  MACHINE  TOOLS  AND 
SMALL  TOOLS 


SOCIETA  ANONIMA  ITALIANA  ALFRED 

HERBERT.  42,  Via  Cajazzo,   Milan 

IMPORTERS  OF  MACHINE    AND  SMALL  TOOLS. 

New  York  Agents:     64  Dey  Street. 


ITALY  (CONTINUED) 


DANIELE  STUSSI,  (tfia  Stussi  &  Zweifel.) 
Via  Moacova,  6-7   Milan 
IMPORTERS   OF    AMERICAN    MACHINERY 

AND    HANI)    TOOI.H 


ING.  ERCOLE  VAGHI. 

MACHINE  TOOLS.     Corso  Porta  Nuova  34,  Milan 


JAPAN 


ROKU-ROKU  SHOTEN,  Ltd.. 

3,  Shlnsakanacho,   Kyobaahi-ku,  Tokyo,   Japan 
IMPORTERS    OF    AMERICAN    MACHINE    TOOLS, 
SCIENTIFIC  AND  RE8EARCH   INSTRU- 
MENTS,   ETC. 


ALFRED  HERBERT.  Ltd.. 

14,   Yamashita  Cho,   Yokohama 

IMPORTERS  OF  AMERICAN   MACHINE  AND 

HAND    TOOIS 

Branches:     Tokio,  Osaka  and   Kokura. 

New  York  Office:     54  Dey  Street. 


NORWAY 


J.  S.  COCK,  Christlania 

IMPORTER  OF  ENGINEERING  SPECIALTIES  FOR 
STEAMERS  AND  MANUFACTURING  INDUSTRIES. 
MACHINE   TOOLS.  ENGINEERS  SUPPLIES,  OILS 
AND  CUP  GREASES,  ETC. 


A/S.  G.  HARTMANN 

Norwegian  America  Line  Building 

Christiania,  Norway 

MACHINERY,  TOOL  AND    ENGINEERING 

SUPPLY  HOUSE 

of  Thirty  Years  Standing.     Traveling  Engineers 

and  Salesmen  Cover  Territory  Regularly. 


V.  LOWENERS  MASKINFORRETN1NG. 

Kirkegaden  20.  Christlania 
MACHINERY  AND  TOOLS. 
Sverre  Mohn. 


K.  LUND  &  CO., 

Dronningens  gt.  4.  Christlania 
MACHINERY  AND  TOOLS 


RUSSIA 


HEINTZ  &  TASCHEIT,  Limited, 

W.  O.    lOth.     Line  No.    1.  Petrograd 

ENGINEERS  AND  IMPORTERS. 
Cables  :  "  GIVENTZ." 


IZNOSSKOFF  &  CO.. 

MACHINE  TOOLS  AND  SMALL  TOOLS 

Petrograd,   Moscow,   Ekaterinburg,   Odessa. 

Cable  Address:    Iznosskoff,  Petrograd. 

New  York  Office:    Singer  Building,  149  Broadway. 


V.  LOWENER,  Mjassnitzkaja  32.   Moskau 

MACHINERY  AND  TOOLS 


M.  METT  &  CO..  Ltd.. 

6  Simeonoveskaia,  Petrograd 
ENGINEERS  AND  TECHNICAL  BUREAU. 
MACHINE  TOOLS  AND  SMALL  TOOLS. 
New  York  Office:  Number  One  Madison  Ave. 


C.  SCHINZ,  Mechanical  Engineer, 

Gorochowaja  4.   Petrograd 
MACHINE  TOOLS  AND  SMALL  TOOLS 
Cable  Address:   K  on  us  Petrograd. 


GR.  WEINBERG  &  AL.  POSNER 

ENGINEERING  CO. 

Foorstadskala  31,  Petrograd.    Cables:  "Greweco 

GENERAL    MACHINERY     IMPORTERS 

MANUFACTURERS'    REPRESENTATIVES 

Branches  and   Agencies  throughout  Russia 

New  York   Office:   Equitnble    Hlitg  .    1  SO   Broad 


ay 


SOUTH  AFRICA 


D.  DRURY  &c  a 

Central  Houm,  Johannesburg 
MACHINERY  AND  BIO 

PPLIE8.    INI  '.UMNO 

MA'IEK     ■ 

I 


SPAIN 


ANITUA   y  CHAROLA. 

MACHINERY.  A  COE88OR 1 1 
Would   like   to  represent  Amer.. 

Out. 


CASAM1TJANA   HERMANOS. 

•  n    OHO,    llR  »i 

MACHINERY.    STEEL,    TOOLH 

LA  MAQUINARIA  ANGLO- 
AM  KRICANA. 

R.  d'Aullgnac.  -•.-«  o5ft.  Harcelom 

MACHINERY.  TOOL8  AND 


SWEDEN 


A/B.     G.  HARTMANNS  M  A.SKIN  AM-  AR, 

'  kholm 
MACHINERY    AN 


CHR.  A.  HERSTAD. 

balm,    0       K  :iirul,ergsgat*n    60 
AMERICAN  MACHINERY   A 
Cable  :     Herstad.  CYx;.  s  and  ABO 

New  York  Office  :     15  Whitehall  Street 

B.  A.  HJORTH  &  COMPANY. 

Klara  Norra   Kirkotain  :i  1     Stockholm 
MACHINERY  AND  TOOL8. 


SAM  LAGERLOF'S  MACHINE- 
BUREAU,  Stockholm 
SPECIALTY     MACHINE  TOOL8. 
Cable-  "Machlnlagerlof ."    A  B  C  and  I  leher's  Code. 


A  B.    G.  A.  LINDSTEDT  &  CO.. 

Norra   Uantorget    18.  Stockholm 
MACHINE   TOOLS 
Cable.     "Go:-  Codes:     ABC: 

Western   Union.  Carlo  ■ 


AKTIEBOLAGET    V.   LOWENER, 

Vasagatan  14.  Stockholm 
MACHINERY  AND  TOOLS. 
Cable:     Stallowener.        Codes:     Lieber's  and   ABO 


AXEL  RYDEN.  kholm 

IMPORTER  OF  ALL   KINDS   OF  HIGH    GRADE 
MACHINE  TOOLS  AND  S.V  A 
Cable  Address  :    Axelinus.  Stockholm. 
I  s  used       A  H  C.    5th   M    I 

A  B  RYLANDER  &   ASPLUN'D 

Kungsgatan  64.   Stockholm 
MACHINERY  AND  TOOL8 
Cable  :   Rylanders.     Codes      ABC  5th  and  5-lettar 
ed.,   Liebers  6th   and    6-lettcr  ed  .    W<  •. 


WILH.  SONESSON  &  CO.,  I 

nenburk-  and  Stockholm 


A.  BOL.  STOCKHOLMS 

JARNMANUFAKTUR.         Stockholm 
MACHINEPY    AND    TOOL8 
New  York  Office  :  8  West  -U 


SWITZERLAND 


THE  AMERICAN  MACHINERY  IMPORT 

ICE,  24.  Welnbcrgxt- 


J.  LAMBERCIER  &    CIE.  Geneva 

IMPORTERS  Ol 

Technical   Appliances. 

SWISS  MACHINERY  IMPORT  CO..   I  :d.. 

■i 

IMPORTERS  OF  AMERK  OOL8, 

SMALL  'I  i 


A  MERICA  is  now  a  land  of  international  interests  with  a  world-wide  outlook.  The  infant 
**  democracy  afraid  of  entangling  alliances  has  grown  up  and  is  ready  to  take  its  place  in  the 
world  of  nations-  a  world  of  democracies  now.  And  while  the  vast  home  market  must  always  be 
the  mainstay  of  American  industry  and  commerce,  our  business  men  will  fail  to  rise  to  a  great 
national  opportunity  if  they  neglect  foreign  markets  now.  American  prestige  is  at  the  peak.  Are 
you  represented  abroad?     Are  your  products  there  to  represent  America? 


FOR    LOCATION    OF   ADVERTISEMENTS    OF    MANUFACTURERS    LISTED    IN    THIS    INDEX, 

SEE    ALPHABETICAL   INDEX,    PAGES   495-496 


Abrasive    (Inlli    ami    Paper 
Carborundum    Oo  .    Niagara    FmlU,    N.    x. 

lluimna.-Iu-r,     Si-hloimner    A     Co.,     ith     Aviv    Mill    loin 
.St.,    New    York. 

Acetylene,   i>i«»t<>i ■*  «-<• 

Air   Baduotion  I'u.,    too.,    UK)   Broadway,   New    York. 

Acetylene  Apparatus 

Davis-Rournouvillo   ( '»..   Jersey   City,    N.    J. 

Accumulators,  Hydraulic 

Obambsraburg   Engineering  Co..   Ohanibersburg    I  a 
Elmos    Eng.    Works,    Cbas.    F.,    222    N.    Morgan    St., 

Ily.lrn.iho'    Tress    Mfg.     Co.,    84    Lincoln    Ave.,     Mt. 

NUes^ementrPond    Co..    Ill    Broadway,    New    York. 
Sellers   A    Co.,    Inc.,    Win.,    Philadelphia.    Pa. 
Treadwell    Kngineering  Co.,   Easton,   Pa. 
WnLson-Stillman  Co.,  192  Fulton  St..  New  York. 

Air    Moists 

See  Hoists,   Air. 

Alloys,   (Tungsten,  tranlnm, 
Vanadium,   etc.) 

Havnea  Stellite  Co.,   Kokorao,   Ind. 
Ludlum   Steel    Co.,   Watervliet.    N     Y. 
Standard   Alloys  Co.,   Pittsburgh.   Pa. 
Vanadium-Alloys  Co.,   Pittsburgh,   Pa. 

Angle    Plates,   Universal 

Boston   Scale  &   Mcli.   Co.,   Roxbury,   Boston,   Mass. 
Nelson    Tool    Co.,    Inc..    Newark     N.    J. 
Beid    Bros   Co..    Inc.,    Beverly,    Mass. 
Taft-Peirce   Mfg.    Co.,   Woonsocket,    R.    I. 

Anvils 

Yost  Mfg.   Co.,  Meadville,  Pa. 

Arbor    Presses 

See   Presses,    Arbor. 

Arbors   and   Mandrels,   Expanding 

Alert  Tool   Co.,   Philadelphia,   Pa. 
American   Mch.   Products  Co.,   Detroit,   Mich. 
Cochrane-Bly   Co.,    Rochester,    NY.  Wnm„™ 

Manufacturers   Equipment   Co.,    Waller   and    Fillmore 

Sts.,    Chicago,   111. 
McCrosky  Tool  Corp..  Meadyille,   Pa. 
Morse    Twist    Drill    &    Machine    Co.,    New    Bedford, 

Nicholson  &  Co.,  W.  H.,  Wilkes-Barre,  Pa. 
Western  Tool  &  Mfg.  Co.,  Springfield,  O. 
Whitman  &  Barnes  Mfg.  Co.,  Alcron,  O. 

Arbors    and    Mandrels,    Solid 

Advance  Tool  Co.,   Cincinnati,   0. 

Alert  Tool   Co.,   Philadelphia,   Pa. 

American   Mch.   Products  Co.,   Detroit,   Mich. 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 

Cleveland    Twist   Drill   Co.,    Cleveland,   O. 

Detroit  Reamer  &  Tool  Co.,  Detroit,  Mich. 

Detroit  Twist  Drill  Co..  Detroit,  Mich. 

Morse    Twist    Drill    &    Machine    Co.,    New    Bedford, 

Mass. 
National  Tool  Co.,   Cleveland,   O. 
National  Twist  Drill  &   Tool   Co.,   Detroit,   Mich. 
Nicholson  &  Co.,  W.  H.,  Wilkes-Barre,  Pa. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Rogers  Works,   Inc.,   J.   M.,   Gloucester  City,   N.   J. 
Skelton   Tool  Co.,   Cleveland,   O. 
Standard    Tool    Co.,    Cleveland     0. 
Union  Twist  Drill  Co.,  Athol,  Mass. 
Whitman  &  Barnes  Mfg.  Co.,  Akron,  O. 

Babbitt 

Ajax  Metal  Co.,  Philadelphia.  Pa. 

Besly   &    Co.,    Chas.    H.,    120-B    North    Clinton    St., 

Doehlerg0bie-Casting    Co.,     Court    and     Ninth     Sts., 

Brooklyn,   N.  Y. 
Lumen   Bearing    Co.,    Buffalo,    N.    Y. 

Balancing  Machines 

Anderson   Bros.    Mfg.    Co.,   Rockford,    M. 

Crawford  Tool  &  Mfg.  Co.,   1617   So.   Crawford  Ave., 

Chicago,    111. 
Dafiance  Mch.  Wks.,  Defiance,  O. 
Norton    Grinding    Co.,    Worcester,    Mass. 
Rockford  Tool  Co.,  Rockford,   111. 

Balls,   Brass,    Steel,   Etc. 

Abbott  Ball  Co.,  Elmwood,   Hartford,   Conn. 
Auburn  Ball  Bearing  Co.,  33   Elizabeth   St.,   Roches- 
ter   N    Y 
Blum  &"Co:,  Julius,  510  W.  24th   St.,   New  York 
Frasse   &   Co.,   Inc.,   Peter   A.,    417   Canal   St.,    New 

Gw-miam  Co.,  253  W.  58th  St.,  New  York. 
Rochester    Ball    Bearing    Co.,    Inc.,    205    State    bt.. 
Rochester,    N.   Y. 

Bars,   Boring 

See  Boring  Bars. 

Bearings 

Kingsbury,    Albert,    Pittsburgh,    Pa. 

Bearings.  Babbitt 

Bond     Foundry     &     Mch.     Co.,    Manheim,     Lancaster 

Co-.   Pa-  „  .       ^ 

Erie    Bronze    Corp.,    Erie,    Pa. 
Legler-Eilerman  Co.,   Dayton,  O. 
Link-Belt   Company,   Chicago,   111. 
Lumen  Bearing  Co.,   Buffalo,   N.  Y. 
Parker  White   Metal  &   Mch.   Co.,   Erie,   Pa. 
Roversford    Foundry    &    Mch.    Co.,    54    N.    5th    St., 

Philadelphia,   Pa. 

Bearings,    Ball 

Auburn  Ball  Bearing  Co.,   33  Elizabeth   St.,   Roches- 
ter,   N.   Y.  ._ 
Ball   &  Roller  Bearing  Co.,  Danbury,   Conn. 
Bantam   Ball   Bearing   Co.,   Bantam,   Conn. 


Bearings   Oo,    of    America.    Lancaster,    Pa. 
Boston   (ienr    Works,    Norfolk    Downs,    Mass. 
I'afnir   Rearing   Co.,    New    Britain,   Conn. 
Federal    Hearings  Co.,    Inc.,   42   Williams  St.,   Pough- 

keepsie,     N.     Y. 

Gumev   Ball   Bearing   Co.,  Jamestown,    N.   Y. 

Gwilliam  Co..  253  W.  58th  St.,   New  York. 

New    Departuro   Mfg.    Co.,    Bristol,    Conn. 

Norma  Co.  of  America,   1700  Broadway,   New  York. 

Rochester    Ball    Bearing    Co.,     Inc.,    205    State    St., 

Bin-heater,    N.    Y. 
Standard    Roller    Bearing    Co.,    Philadelphia,    Pa. 

Bearings,  Bronze 

Ajax   Metal  Co..   Philadelphia,  Pa. 

Besly    &    Co.,    Chas.    H.,    120-B    North    CUnton    St., 

Chicago,    111. 
Bunting    Brass    &     Bronze     Co.,     748     Spencer     St., 

Toledo,  O. 
Erie  Bronze  Corp.,  Erie,  Pa. 
Johnson   Bronze  Co.,   New   Castle,   Pa. 
Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

Bearings,  Lineshaft 

Hyatt    Roller  Bearing   Co.,    Metropolitan  Tower,    New 

Boyei-st'ord    Foundry    &    Mch.    Co.,    54    N.    5th    St.. 
Philadelphia,  Pa. 

Bearings,   Oilless 

Arguto   Oilless   Bearing   Co.,   145   Berkley   St.,    Wayne 

Junction,  Philadelphia,  Pa. 
Bound    Broook    Oilless    Bearing    Co.,    Bound    Brook, 

N.  J. 

Bearings,    Bing   Oiling 

Cresson-Morris   Co.,    Philadelphia,    Pa. 
Link-Belt  Company,   Chicago,   111. 

Bearings,  Boiler 

Ball   &   Roller  Bearing  Co.,   Danbury,   Conn. 

Bantam   Ball   Bearing   Co.,    Bantam,    Conn. 

Gwilliam   Co.,   253  W.   58th  St.,   New   York. 

Hart   Roller  Bearing   Co.,    Orange,    N.    J. 

Hyatt   Roller  Bearing   Co.,   Metropolitan   Tower,    New 

York.  „    _ 

Railway  Roller  Bearing  Co.,   Syracuse,  N.  Y. 
Roversford    Foundry    &    Mch.    Co.,    54    N.    5th    St., 

Philadelphia,   Pa. 

Bearings,    Tlirnst 

Kingsbury.    Albert,    Pittsburgh,     Pa. 

Belt  Cement 

Chicago   Rawhide   Mfg.    Co.,    1301   Elston   Ave.,    Chi- 
cago,   111.  „       _    , 
Schieren   Co.,    Chas.   A.,   73   Ferry   St.,   New  York. 

Belt  Clamps 

Hoggson  &  Pettis  Mfg.   Co.,   New  Haven,   Conn. 

Belt  Dressing 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston  Ave.,  Chi- 
cago,  111. 

Dixon    Crucible   Co.,    Joseph,    Jersey   City,    N.    J. 

Graton   &  Knight  Mfg.    Co.,   Worcester,   Mass. 

Schieren  Co.,  Chas.  A.,  73  Ferry  St.,  New  York- 
Belt  Fasteners,  Leather 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston  Ave.,  Chi- 
cago, 111. 

Graton  &   Knight  Mfg.    Co.,  Worcester,   Mass. 

Schieren  Co.,   Chas.   A.,   73   Ferry   St.,    New  York. 

Belt   Fasteners,   Metal 

Bristol  Co.,   Waterbury,   Conn. 
Graton   &   Knight   Mfg.    Co.,   Worcester,   Mass. 
Greene.   Tweed   &   Co.,  109  Duane   St.,   New   York. 
Schieren  Co.,    Chas.   A.,   73   Ferry   St.,    New  York. 

Belting,  Leather 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston  Ave.,  Chi- 
cago,  111.  

Graton   &  Knight   Mfg.    Co.,  Worcester,   Mass.     . 
Ladew  Co.,  Inc.,  E.  R.,  Glen  Cove,  N.  Y. 
Schieren  Co.,    Chas.    A.,   73   Ferry   St.,   New   York. 

Belting,    Bonnd    Leather 

Chicago   Rawhide   Mfg.    Co.,    1301   Elston   Ave.,    Chi- 

Schieren  Co.,   Chas.    A..   73   Ferry   St.,   New   York. 

Belt    Lacing  . 

Chicago   Rawhide   Mfg.    Co.,    1301    Elston   Ave.,   Chi- 
cago,  111.  _ 
Graton  &  Knight  Mfg.   Co.,  Worcester,   Mass. 
Schieren   Co.,   Chas.   A.,   73  Ferry   St.,   New   York. 

Bench   Drawers 

New  Britain  Mch.  Co.,  New  Britain,   Conn. 

Bending  Machines,  Angle   Iron 

Buffalo  Forge   Co.,   Buffalo,   N.  Y. 

Bending   Machines,   Hydranlic 

Hydraulic  Press  Mfg.  Co.,   Mount  Gilead,   Ohio. 
Niles-Bement-Pond    Co.,     Ill    Broadway,    New    York. 
Treadwell   Engineering  Co..   Easton,   Pa. 
Watson-Stillman    Co.,    192    Fulton    St.,    New   York. 
Williams,  White  &  Co.,  Moline,   111. 

Bending  Machines,  Pipe 

Buffalo   Forge   Co.,   Buffalo,    N.    Y. 
Newman   Mfg.   Co.,   Cincinnati,   O. 

Niles-Bement-Pond    Co.,     Ill    Broadway,     New    York. 
Pedrick    Tool    &    Mch.    Co.,    3639    N.    Lawrence    St., 

Philadelphia,   Pa.  T  • 

Sellers   &   Co.,   Inc.,   Wm.,   Philadelphia,   Pa. 
Treadwell   Engineering   Co.,    Easton     Pa. 
Underwood  Corp.,  H.  B.,  Philadelphia,  Pa. 
Watson-Stillman    Co.,    192    Fulton    St.,    New   York. 


Blocks,   Chain 

Bm    Hoists,   Etc. 

Blowers 

American  Gas  Furnace  Co.,  24  John  St.,   New  York. 

Buffalo   Forge   Co.,    Buffalo,   N.    Y. 

Chicago   Flexible    Shaft   Co.,    1154    So.    Central    Ave., 

Chicago,    111. 
General    Electric  Co.,   Schenectady,   N.   Y. 
Westinghouse   Electric   &   Mfg.    Co.,    East   Pittsburgh. 

Pa. 

Blowers,    Positive    Pressnre 

Leiman   Bros.,   62  E-2  John   St.,   New   York. 

Blnepri  n  I    Drying  Machines 

Buckeye   Engine   Co.,   Salem,   O. 
Keuffel  &  Laser  Co.,  Hoboken,   N.  J. 
Paragon    Machine    Co.,    Rochester,    N.    Y. 
Wagenhorst    &    Co.,    J.    H.,    Youngstown,    O. 

Blueprint    Filing    Cabinets 

See  Cabinets,   Filing. 

Blueprint  Machines 

Buckeye   Engine   Co.,   Salem,   O. 
Keuffel  &   Esser  Co.,  Hoboken,   N.  J. 
Paragon    Machine    Co.,    Rochester,    N.    Y 
Wagenhorst   &   Co.,   J.   H.,    Youngstown,    O. 

Blueprint   Paper 

Keuffel  &  Esser  Co.,  Hoboken,  N.  J. 
Paragon    Machine    Co.,    Rochester,    N.    Y. 

Boiler   Tubes 

National  Tube  Co.,  Pittsburgh,  Pa. 

Bolt  and  Nut  Machinery 

Acme  Mchy.  Co.,  Cleveland,  O. 

Ajax   Mfg.    Co.,    Cleveland,   O. 

Craftsman    Tool    Co.,    Conneaut,    O. 

Foote-Burt  Co.,  Cleveland,  O. 

Greenfield   Tap  &  Die  Corp.,   Greenfield,  Mass. 

Landis   Machine   Co.,    Inc.,    W^aynesboro,    Pa. 

National   Acme  Co.,  Cleveland,   O. 

National  Mchy.   Co.,   Tiffin,  O. 

Standard   Engineering   Co.,    Ell  wood   City,    Pa. 

Webster  &  Perks  Tool  Co.,   Springfield,  O. 

Bolts  and  Nuts 

Lippincott,   A.  H.  &  F.  H.,   Philadelphia,  Pa. 
National  Acme  Co.,  Cleveland,  O. 

Books,   Technical 

Industrial  Press,   148  Lafayette   St.,   New  York. 

Boosters 

General  Electric  Co.,   Schenectady,   N.   Y. 
Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh,  Pa. 

Boring  and  Drilling  Machines, 
Horizontal 

Betts  Machine  Co.,  Rochester,  N.  Y. 

Beaman  &  Smith  Co.,  Providence,  R.  I. 

Barnes  Co.,  W.  F.  &  John,  231  Ruby  St.,  Rockford, 

111. 
Dale-Brewster   Mchy.    Co.,    Inc.,   541   W.   Washington 

Blvd.,   Chicago,   111. 
Defiance  Mch.   Wks.,   Defiance,   O. 
Giddings  &  Lewis  Mfg.    Co.,   Fond  du  Lac,   Wis. 
Gisholt   Mch.    Co.,   9   S.    Baldwin   St.,   Madison,   Wis. 
Landis  Tool  Co.,  Waynesboro,  Pa. 
Lucas  Mch.   Tool  Co.,  Cleveland,   O. 
Manning,  Maxwell  &  Moore,   Inc.,   119  W.   40th  St., 

N.    Y. 
Niles-Bement-Pond   Co.,   Ill   Broadway,    New   York. 
Pedrick    Tool    &    Mch.    Co.,    3639    N.    Lawrence    St., 

Philadelphia,   Pa. 
Rockford    Drilling   Mch.    Co.,    Rockford,   HI. 
Sellers  &  Co.,  Inc.,  Wm.,  Philadelphia,  Pa. 

Boring  and  Drilling   Machines, 
Vertical 

Bullard   Mch.    Tool  Co.,   Bridgeport,   Conn. 

Cochrane-Bly   Co.,    Rochester,    N.    Y. 

Colburn    Mch.    Tool   Co.,    Franklin,    Pa. 

Defiance  Mch.   Wks.,  Defiance,   O. 

Foote-Burt  Co.,    Cleveland,  O. 

Gisholt  Mch.    Co.,   9   S.    Baldwin   St.,    Madison,   W7is. 

MoUne  Tool  Co.,   Moline,   111. 

Niles-Bement-Pond    Co.,    Ill    Broadway,    New   York. 

Pedrick    Tool    &    Mch.    Co.,    3639    N.    Lawrence    St., 

Philadelphia,   Pa. 
Sellers  &  Co.,  Inc.,  Wm.,  Philadelphia,  Pa. 

Boring   and   Turning   Mills,  Vertical 

Betts  Machine  Co.,  Rochester,  N.  Y. 

Bullard   Mch.    Tool   Co.,   Bridgeport,    Conn. 

Cincinnati  Planer   Tool  Co.,    Cincinnati,   O. 

Colburn   Mch.   Tool  Co.,   Franklin,   Pa. 

Gisholt  Mch.    Co.,   9   S.   Baldwin   St.,   Madison,   Wis. 

Niles-Benient/Pond   Co.,    Ill    Broadway,    New   York. 

Sellers  &  Co.,  Inc.,  Wm.,  Philadelphia,  Pa. 

Boring  Bars 

American   Hollow  Boring  Co.,   Erie,   Pa. 

Armstrong   Bros.    Tool   Co.,    313    N.    Francisco   Ave., 
Chicago,    111. 

Beaman   &   Smith   Co.,   Providence,   R.   I. 

Black  &  Decker  Mfg.   Co.,   140  S.   Calvert  St.,  Balti- 
more,   Md. 

Giddings  &  Lewis  Mfg.   Co.,   Fond  du  Lac,   Wis. 

Gisholt   Mch.    Co.,   9   S.    Baldwin   St.,   Madison,    Wis. 

Lovejoy  Tool  Co.,   Inc.,   Springfield,  Vt. 

Madison   Mfg.    Co.,   Muskegon,   Mich. 

Marvin  &  Casler  Co.,  Canastota,  N.  Y. 

Pedrick    Tool    &    Mch.    Co.,    3639    N.    Lawrence    St., 
Philadelphia,  Pa. 

Ready    Tool    Co.,    650    Railroad    Ave.,    Bridgeport, 
Conn.  .         _ 

Underwood   Corp.,   H.   B.,   Philadelphia.   Pa. 

Wilcox   Motor  &  Mfg.   Co.,   Saginaw,  Mich. 
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Machining  Auto  Truck  Axles 

of  High  Carbon  Steel  on  the  Knee  Type 

HENDEY  MILLER 

Here  is  a  Hendey  Miller  in  action  at  the  Empire  Axle  Co.,  Dunkirk,  N.  Y.. 
on  manufacturing  work  and  making  good  on  every  job.  The  operator  is 
splining  driving  tubes  for  motor  truck  rear  axles — material  being  40-car- 
bon  steel  tubing,  5"  diameter.  There  are  6  splines,  Vi"  deep,  by  1 ' ;;"  wide 
at  each  end.  Splines  at  one  end  extend  3%",  at  the  other  2  '■'■\,/\  a  total 
cut  of  nearly  35"  being  necessary.  The  width  is  first  established  on  the 
whole  batch  of  tubes  by  taking  a  cut  with  two  cutters  on  one  arbor,  suit- 
ably spaced.  The  remaining  stock  is  then  removed  with  a  cutter  %"  wide, 
taking  four  cuts  in  each  spline,  the  tube  being  indexed  between  each  cut. 
In  this  shop  standards  of  quality  are  exceptionally  high.  Tools  are  care- 
fully chosen,  and  nothing  goes  but  the  best.  It  is  in  such  shops  that  you 
can  find  Hendey  equipment. 

Fit  companions  of  Hendey  Millers 
are   Hendey  Lathes    and  Shapers 

Ask  for  Booklets 

THE  HENDEY  MACHINE  COMPANY 

newyorkcity         TfID  DIWfTfiW    rnWW     IT  Q  A        Chicago. ilunois 

BOSTON.  MASSACHUSETTS   I  Ul\I\IIllj  1  UN,  LUllil.,   U.  O.  A.  ROCHESTER.  NEW  YORK 

I,aughlin-P.arnev    Mrliv.    Co.,    Pittsburgh.    Pa.;   Pherntt    S  Inc.,    Philadelphia.    Pa;    W.    M.    Tattison    Supply 

Co.,   Cleveland.   Ohio,   Detroit,   Mich.;   Mr.    Lonui  <;     Hen.-,.    E  >,   Cal..   Los  Angeles.    C*l.;   A.    II.    WUliama 

Jlijiy     Co  ,    Tr<rr>»i|tp.    (Int..    Winnipeg,     Canada.     St.    John,     V  B.,     Vamimver.     Ii.     C.;    Williams    Se     Wilson.     Ltd.. 

Montreal.   Que.;   Iznoeskofl   &   Co.,    Petrograd,   Knssia,    New    York  Oil                        4y   *   Co.,   Pari*.    France,    New    York 

Ing.    Krcole    Yagln.    Milan,    It.il>  :    Oaofgl    11  .•  gham.    Kngland. 
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llorliiu.    Iliilllnu    iiii«I    >1 1 1 1 1  i»*i 
Mik-Ii  Iiion,    1 1  or  I /on  (n  I 

•i   \    smiiii   Oo  .    Ptoi Ldenoa,   B.   I. 
Rlomqutat-Eck    Mch.    Co.    Cleveland,   0. 
Cleveland    Mch.   Tool  Co  .   Cleveland,   0. 

Mch    Wki  ,  Defiant 
Giddlnga  *   Lewla  Mfg.   Co..   Pond  <lu  Lac    ° 

B   B     Baldwin   St.,    M  id  wu 

ijiiniis  Tool  Co.,  Wayneeboro,  Pa. 
Luoai  Mob.   Tool  «'<•  .   Cleveland,  O. 
Newton   Moh.   Tool  work*,    Inc.,   Phiinocipiim.   Pa. 

tement-Pond   Co.,    til    Broadway,    New    York. 
Pauling    *    Hiirnisclifcgir   Co.,    M 

rd  Prilling  Mch  Co  .  Roc!  I  rd.  Ill 
Hellers  A  Co..  Inc..  Win..  Philadelphia,  I'a. 
iniuTsiii  Boring  Mch,  Co..  Hudson,  Maaa. 

Ilni'iiiu     llonils.    Offset 

■burin  A  Dealer  Co..  Oanaatota,  N.  Y. 
Porter  Cable  Mch.  Co  N.   ». 

Watcrston.    J.    M.,    PrlM.il.    Mich. 

Boring  Tools 

Alert   Tool  Co..  Philadelphia,  Pa. 

American   Hollow    Boring  Co.,   Brie,  Fa. 

Armatronf    Bros,    Tool    Co..   B18    N.    l'rancisco   Ave., 

go,    III.  ,      „ 

K.llv    Kenm.  r   Co.,    Cleveland,    0. 

I.ofcjoy  T<  »1   Oo..   inc..  Bpringfleld,  Vt 

Morse   Twisl    Drill    4    Mch.    Co.,    New   Bedford,   Mass. 

ool    Holder  Co..   Bhelton,   Conn. 
Ken.lv  Tool   Co.,  880  Railroad  Ave..  Ilridgeport.  Conn. 
Talt-Pelree   Mfg.  Oo.,  Woon socket,  It.   I. 
i  Mfg     Co..    4288   Lorain    Ave..    Cleveland,   O. 

Western  Tool   A   Mfg.   Co.,  Springfield,  O. 
Whitman  A   Parnes  Mfg.   Co.,   Akron,  O. 

Bozeii   Shop,   steel 

Canton   Art   Metal  Co..  Canton,  O. 

New    Britain   Mch.   Co.,    New   Britain,   Conn. 

Branlng  Eiinipment 

OhioagO    Flexible    Shaft   Co..    1154    So.    Central    Ave., 
Chicago,    111. 

Broaches' 

American   Broach   &  Mch.   Co.,   Ann  Arbor,   Mich. 
Blair   Tool    &   Mch.    Wks.,    521    Greenwich    St.,    New 

York. 
Lapointe  Co.,   J.    N.,   New  London,   Conn. 
Lapointe  Mch.   Tool  Co.,  Hudson,   Mass. 
Lapointe  Mfg.  Co.,  V.  E.,  Manchester,  Conn. 

Broach   Grinding  Machines 

Lapointe  Co.,  J.   N.,   New  London,   Conn. 

Broaching  Machines 

American   Broach  &  Mch.   Co.,   Ann  Arbor,   Mich. 
Lapointe   Co..  J.   N.,  New  London,   Conn. 
Lapointe  Mch.   Tool  Co.,  Hudson,   Mass. 
Lapointe  Mfg.   Co.,  V.  E.,  Manchester,  Conn. 
V   &  O  Press  Co.,  Glendale,  Long  Island,   N.  Y. 

Bronze 

Ajax   Metal  Co.,  Philadelphia,  Pa. 

Bunting    Brass    &    Bronze    Co.,    748    Spencer    St., 

Toledo,   O. 
Erie   Bronze   Corp.,    Erie,    Pa. 
Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

Buffers 

Blount  Co.,  J.  G.,  Everett,  Mass. 
Bridgeport    Safety    Emery    Wheel    Co.,    Inc.,    Bridge- 
port,  Conn. 
Builders    Iron    FoundTy,    Providence,    R.    I. 
Defiance  Mch.  Works,  Defiance,  O. 
Forbes  &  Myers,   178  Union  St.,   Worcester,  Mass. 
Neil   &   Smith   Electric  Tool  Co.,   Cincinnati,   O. 
New   Britain   Mch.   Co.,   New  Britain,    Conn. 
Stow  Mfg.  Co.,  Binghamton,  N.  Y. 
Webster  &  Perks  Tool  Co.,   Springfield,   O. 

Bulldozers 

Ajax    Metal    Co.,    Cleveland,    O.  M    _ 

Bliss  Co.,   E.   W.,  17  Adams  St.,  Brooklyn,   N.  Y. 
National  Mchy.   Co.,  Tiffin,  O.  „..„-,,. 

Watson-StUlman    Co.,    192    Fulton    St.,    New    York. 
Williams,   White   &   Co.,   Moline,   111. 

Burnishing  Machinery 

Abbott  Ball  Co.,   Elmwood,  Hartford,   Conn. 

Baird  Mch.   Co.,   Bridgeport,   Conn. 

Globe  Mch.  &  Stamping  Co.,  Cleveland,  O. 

Burring   Fixtures 

Skelton  Tool  Co.,  Syracuse,  N.  Y. 

Bashings,  Brass,  Bronze,  Etc. 

Brown    Engineering    Co.,    133    N.    3rd    St.,    Reading. 

Pa. 
Bunting    Brass    &    Bronze    Co.,     748    Spencer    St.. 

Toledo,    O. 
Erie    Bronze    Corp.,    Erie,    Pa. 
Johnson  Bronze  Co.,  New  Castle,  Pa. 
Lumen  Bearing  Co.,   Buffalo,   N.   Y. 
Walworth  Mfg.   Co.,   Boston,   Mass. 

Bushings,   Self-Luhricating  or  Oilless 

Bound    Brook    Oilless    Bearing    Co.,     Bound    Brook, 
N.  J. 

Cabinets,  Filing 

Canton  Art  Metal  Co.,   Canton,  O. 

Economy  Drawing  Table   &  Mfg.   Co.,   Adrian,   Mich. 

Keuffel   &  Esser  Co.,  Hoboken,   N.   J. 

Paragon  Machine  Co.,  Rochester,   N.   Y. 

Cabinets,  Tool 

Armstrong   Bros.    Tool   Co.,    313    N.    Francisco   Ave., 

Chicago,    111. 
Canton  Art  Metal  Co.,   Canton,  O. 
Gerstner   &   Sons,   H.,   Dayton,   O. 
Hammacher,    Schlemmer   &   Co.,   4th   Ave.,   and   13th 

St.,  New  York. 
Morse  Twist  Drill   &   Mch.   Co.,   New  Bedford,   Mass. 
Wedell  &  Boers,   Detroit,  Mich. 

Calcium   Carbide 

Air  Reduction   Co.,   Inc.,   120   Broadway,    New   York. 

Caliper  Gages 

TaftrPeirce  Mfg.   Co.,  Woonsocket,   R.  I. 
Williams   &   Co.,   J.    H.,    61    Richards   St.,    Brooklyn, 
N.    Y. 

Calipers,   Bow 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 
Greenfield  Tap  &  Die  Corp.,  Greenfield,  Mass. 
Starrett  Co.,  L.   S.,  Athol,  Mass. 

Calipers,    Graduated    Indicating 

Indicating  Calipers  Co.,   509  E.   19th  St.,  New  York. 


Calipers,   Mlorometer 

Almond  Mfg.  Oo.,  T.   it.  Aahburnhain,  ataa. 
\    Bharpe  Mfg    Ot       Ptoi  Idenee,   it.   I. 

Reed    Small    Tool    Works.    \\ iter,    Mush. 

Blocomh  Co.,  j.  T.,. Providence,   It.   I. 

Htnrrett  (  o.,    L.    B.,    All".'. 

<  'ami 

I,    Norfolk    Downs.    Mass. 

Mih     <  o ..    Spring  and    Vnrick   Sts .,    New   York. 

BowDottom  Mch.  Oo.,  yVatsrbury,  Conn. 

<  uno- 1 1  ii  rdciiliiK 

Co.,   li    Water   St..    New   York. 
Pnai    Mfg,    Co.,    M8    Dorchaeter   Ave.,    Boa- 

lon,     Muss 

Steel   Improvement  A    Pom  0o.,   Cleveland    O. 

Williams    ft    Co.,    J.    II..    «!1     ltichiirda    Ht..    Brooklyn, 
N     Y. 

<  ii  si*- 1 1  ii  I'll  I'll  I  ii  li     Co  ill  poll  nil 

Buchanan    fjhemloa1    Co..    0.    Q.,    Cincinnati,    O. 
Kascnit  Co..   11    Water  St.,   New   York. 

< 'a  no- 1 1  n  i-iioiiing  Furnaces 

Bee   Furnace*,  Case-Hardening. 

Castings,    Brass,    Bronze    and    Alun«i- 

■iii  in 
Ajax   Metal  Co..   Philadelphia,   I'a. 
Erie  Bronze   Corp.,   Erie,  Pa. 
Light  Mfg.  &  Foundry  Co.  Pottstown,  Pa. 
Lumen    Bearing   Co.,    Buffalo,    N.    Y. 
Machinery   Co.   of   America,   Big   Rapids,    Mich. 
Newman   Mfg.    Co.,   Cincinnati,   O. 
Parker  White  Metal  &   Mch.   Co.,   Erie,   Pa. 

Castings,   Die   or   Die-Molded 

Acme   Die-Casting    Corporation,    Brooklyn,    N.    Y. 
Chatham   Die-Casting  Co.,   128  Mott  St.,   New  York. 
Doehler    Die-Casting    Co.,    Court    and    Ninth    Sts., 

Brooklyn,    N.    Y. 
Erie  Bronze  Corp.,  Erie,  Pa. 

Franklin  Mfg.   Co.,   738  Gifford   St.,   Syracuse.   N.   Y. 
Legler-Eilerman   Co.,    Dayton,   O. 
Light  Mfg.  &  Foundry  Co.,  Pottstown,  Pa. 
Lumen   Bearing  Co.,    Buffalo,   N.   Y. 
Mt.    Vernon    Die-Casting    Corporation,    Mt.    Vernon, 

N.    Y. 
Newman   Mfg.    Co.,   Cincinnati,   O. 
Parker  White  Metal  &  Mch.   Co.,  Erie,  Pa. 
Phoenix    Die-Casting   Co.,    Buffalo,    N.    Y. 
Precision  Castings  Co.,   Inc.,   Syracuse,  N.   Y. 
Stewart    Mfg.    Corp.,    4535    Fullerton    Ave.,    Chicago, 

111. 
Veeder  Mfg.   Co.,  39  Sergeant  St.,   Hartford,  Conn. 

Castings,  Gray  Iron 

Brady    Foundry    Co.,    Jas.    A.,    4514    Western    Ave., 

Chicago,    111. 
Hanson  Clutch  &  Machinery  Co.,   Tiffin,  O. 
Machinery  Co.   of   America,    Big  Rapids,    Mich. 
Whitcomb-Blaisdell  Mch.   Tool  Co.,   Worcester,   Mass. 

Castings,  Iron  and   Steel 

Cresson-Morris  Co.,  Philadelphia,  Pa. 

Castings,  Malleable 

American    Malleable    Castings   Association,    Cleveland, 
Ohio. 

Castings,    Nichrome 

Driver-Harris  Co.,   Harrison,    N.  J. 

Centering  Machines 

Hendey  Mch.   Co.,   Torrington,   Conn. 

Newton  Mch.   Tool  Works,   Inc.,  Philadelphia,  Pa. 

Niles-Bement-Pond    Co.,    Ill    Broadway,    New   York. 

Porter-Cable  Mch.   Co.,   Syracuse,   N.  Y. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Standard   Engineering  Works,   Pawtucket,   R.   I. 

Whiton  Mch.    Co.,   D.   E.,   New  London,   Conn. 

Centers,  Planer  and  Miller 

Cincinnati   Planer   Co.,    Cincinnati,   O. 
Greenfield  Tap  &  Die  Corp.,   Greenfield,   Mass. 
Morse   Twist  Drill  &   Mch.   Co.,   New   Bedford,   Mass. 

Centers,  Test 

American   Gauge   Co.,   Dayton,   O. 

Chain   Blocks 

See  Hoists,   Chain,  etc. 

Chains,  Driving,   Etc. 

Baldwin  Chain  &  Mfg.  Co.,  Worcester,  Mass. 
Boston  Gear  Works,   Norfolk  Downs,  Mass. 
Diamond   Chain   &   Mfg.    Co.,    Indianapolis,   Ind. 
Frasse   &   Co.,    Inc.,    Peter  A.,   417   Canal   St.,    New 

York. 
Link-Belt  Company,   Chicago,   111. 
Morse  Chain  Co.,  Ithaca,   N.  Y. 
Morton,    Thomas,    245    Centre    St.,    New    York. 
Union  Chain  &  Mfg.   Co.,   Seville,  O. 
Whitney  Mfg.   Co.,  Hartford,  Conn. 

Checks,  Time,  Tool  and  Pay 

Matthews  &  Co.,  Jas.   H.,  3946  Forbes   Field,  Pitts- 
burgh, Pa. 
Noble  &  Westbrook  Mfg.   Co.,   Hartford,   Conn. 
Pannier  Bros.   Stamp  Co.,  Pittsburgh,  Pa. 
Pittsburgh  Steel  Stamp  Co.,   Pittsburgh,   Pa. 
Schwerdtle   Stamp   Co.,   Bridgeport,    Conn. 

Chucking  Machines,   Automatic 

Gisholt  Mch.    Co.,   9   S.    Baldwin  St.,   Madison,   Wis. 
McDonough    Mfg.    Co.,    Eau   Claire,    Wis. 
New  Britain  Mch.   Co.,    New   Britain,   Conn. 
Potter  &  Johnson  Mch.  Co.,  Pawtucket,  R.  I. 

Chucking    Machines,    Semi-Automatic 

Gisholt  Mch.    Co.,   9   S.    Baldwin   St.,   Madison,   Wis. 

National    Acme    Co.,    Cleveland,    O. 

New    Britain  Mch.   Co.,   New   Britain,   Conn. 

Wood    Turret   Mch.    Co.,    Brazil,    Ind. 

Chucking  Machines,  Multiple   Spindle, 

Automatic 
New  Britain  Mch.  Co.,  New   Britain,   Conn. 
Chucks,  Air 
American   Pneumatic   Chuck  Co.,   9   So.    Clinton   St.. 

Chicago,    111. 
Bardons   &    Oliver,    Cleveland,    O. 
Garvin  Mch.  Co.,  Spring  and  Varick  Sts.,  New  York. 
Manufacturers    Equipment   Co.,    Waller   and    Fillmore 

Sts.,    Chicago,    111. 
Nelson-Blanck    Mfg.    Co.,    Detroit.    Mich. 
Payson   Co.,    Frank   G.,   9    So.    Clinton   St.,    Chicago, 

111. 
Chucks,  Drill 

Almond   Mfg.   Co.,    T.    R.,   Ashburnham,    Mass. 
Cleveland   Twist  Drill   Co.,   Cleveland,   O. 
Cushman   Chuck    Co.,    Haitford,    Conn. 


Detroit  Twin  i t,iii  Oo  ,   Detroit,   Mich 

Kastern    TuImj    .V    Tool    UO„    [B0.,    Brooklyn,    N.    Y. 

Greenfield   Tap   A    Die   Corp..    Greenfield,    Masa. 
Horton  A   Son  Co.   !•;.,   Wwaaox  Locks,  Oonn, 

•lac. .lis    Mfg.    Co.,    Ilarlfonl.    I'.mii 

Johansson,    Inr  .   Q     I    .    MO   W.   55th   St.,   New   York. 

Marvin    a    Caaler   0o.,    Oanaatota,    N.    V. 

McCrosky   Tool   Corp.,   Meadville,    Pa 

Modern   Tool   Oo.,   ibid   and   State   sts.,    Brie,  Pn. 

mi  ry  d    i  ..  .   in.   .    LOB   Pulton   St..   New   v.nk 

Mors.-    TwiHt    Drill    A    Mch      DO.,     Nevi     Hedford,    Miiwi. 

'    ganaett   M<-h.   Oo..   Providence,   it.   I. 
National   Twist  Drill   A  Tool  Oo  .   Detroit,    Mich 
Newman   Mfg,  <'o.,   Cincinnati,  0. 
I'i.iii    churl.   Co  .    Frankfort,   N.    v 
Rapid   Blip    nun    i  hui  I    0o.-    Di  troit,    Mich, 
Rich   Tool    Co.,    Railway    Exchange,    Chicago,    ill. 

slum,,  i    Chuck    Co..    Ni-m     Britain.    Conn. 

Standard  Tool  Oo.,  01er<  land,  <> 

I'.ms.   Mch,   Co.,   Wilmington,   Del. 

Onion     Mfg.     Co.,     New     Britain,     Conn. 

Watoreton,    J.    M..    Detroit,    Mich 
Weetcott    Chuck   Co.,   Oneida.    M     v 

Whiton    Mch.     Co..     I).     ]■',..     New    London,    Conn. 

Wolverine  Brass   Works,   Grand    Raplda,   Mich. 
(  hulks.   Eccentric   Borins 

Marvin    &    Casler    Co.,    Cam  'ota,    N.    Y. 
M'      is    Gage    Co.,    W.    F.,    Bedford,    Ind. 

Chucks,   Gear 

Garrison   Machine   Works,   Dayton,   O. 

Thomas   Elevator    Co.,    28   So.    Iloyne   Ave.,    Chicago, 

Chucks,  Lathe,  Etc. 

Advance   Tool  Co.,    Cincinnati,   O. 

Almond    Mfg.    Co.,    T.    R.,    Ashburnham,    Mass. 

American  Pneumatic  Chuck  Co.,  9  So.  Clinton  St., 
Chicago,    111. 

Cushman    Chuck    Co.,    Hartford,    Conn. 

Foster   Machine   o.,    Elkhart,    Ind. 

Gisholt  Mch.    Co.,   9   S.    Baldwin   St.,   Madison,    Wis. 

Hardinge  Bros.,  Inc..  Berteau  and  Ravenswood  Aves., 
Chicago,    111. 

Hoggson  &  Pettis  Mfg.  Co.,  New  Haven,  Conn. 

Horton  &  Son  Co.,  E.,  Windsor  Locks,  Conn. 

McCrosky  Tool  Corp.,   Meadville,   Pa. 

Montgomery  &  Co.,  Inc.,   105  Fulton  St.,  New  York. 

Newman  Mfg.   Co.,   Cincinnati,   O. 

Payson  Co.,  Frank  G.,  9  So.  Clinton  St.,  Chicago, 
111. 

Pratt   Chuck  Co.,   Frankfort,   N.   Y. 

Rivett  Lathe  &  Grinder  Co.,  Brighton  District,  Bos- 
ton,   Mass. 

Skinner   Chuck   Co.,    New   Britain,    Conn. 

Terkelsen   &   Wennberg,   Boston,    Mass. 

Thomas  Elevator  Co.,  28  So.  Hoyne  Ave..  Chicago, 
111. 

Union    Mfg.    Co.,    New   Britain,    Conn. 

Westcott    Chuck   Co.,    Oneida,    N.    Y. 

Whiton   Mch.    Co.,    D.    E.,   New   London,    Conn. 


Chucks,  Magnetic 

D   &  W  Fuse  Co.,   Providence,  R.   I. 
Heald   Mch.   Co.,   Worcester,   Mass. 
Persons-Arter  Mch.   Co.,   Worcester,   Mass. 
Taft-Peirce  Mfg.   Co.,   Woonsocket,   R.   I. 
Walker  Co.,  O.   S.,    Worcester,   Mass. 

Chucks,   Planer 

Cincinnati   Planer   Co.,    Cincinnati,   O. 
Cushman    Chuck  Co.,    Hartford,    Conn. 
Hoggson  &  Pettis  Mfg.   Co.,  New  Haven,  Conn. 
Horton   &  Son   Co.,  E.,  Windsor  Locks,  Conn. 
Skinner  Chuck  Co.,  New  Britain,  Conn. 
Union  Mfg.   Co.,   New  Britain,   Conn. 

Chucks,  Tapping 

Beaman   &    Smith    Co.,    Providence,   R.    I. 

Bicknell-Thomas    Co.,    Greenfield,    Mass. 

Errington    Mechanical    Laboratory,    39    Cortlandt    St., 

New   York. 
McCrosky   Tool   Corp.,   Meadville,   Pa. 
Newman   Mfg.   Co.,   Cincinnati,   O. 
Peter  Bros.   Mfg.   Co.,  135  Railroad  Ave.,  Algonquin, 

Proc'unier,  Wm.  L.,  549  W.  Washington  Blvd.,  Chi- 
cago,   HI. 

Scully-Jones  &  Co.,  647  Railway  Exchange,  Chicago, 
111. 

Wolverine   Brass    Works,    Grand    Rapids,    Mich. 

Circuit  Breakers 

D  &  W  Fuse  Co.,  Providence,  R.  I. 
General   Electric  Co.,   Schenectady,    N.   Y. 
Westinghouse   Electric   &   Mfg.   Co.,   East  Pittsburgh, 
Pa. 

Clamps 

Armstrong   Bros.    Tool    Co.,    313    N.    Francisco    Ave., 

Chicago,    111. 
Besly    &    Co.,     Chas.     H.,     120-B     N.    Clinton    St., 

Chicago,    111. 
Billings   &   Spencer   Co.,   Hartford,   Conn.  > 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 
Hammacher,    Schlemmer   &    Co.,   4th    Ave.    and    13th 

St.,   New   York. 
Starrett  Co.,  L.   S.,  Athol,   Mass. 
Western  Tool   &  Mfg.   Co.,   Springfield,  O. 
Williams   &   Co.,   J.   H.,   61    Richards   St.,   Brooklyn, 

N.    Y. 

Cleaning    Compound 

See   Compound,    Cleaning. 

Clocks,  Watchmen's 

Hardinge  Bros.,  Inc.,  Berteau  and  Ravenswood  Aves., 
Chicago,    111. 

Clutches,  Friction,  Etc. 

Bicknell-Thomas   Co.,    Greenfield,    Mass. 

Blevney  Mch.   Co.,    Greenfield,    Mass. 

Bond  Foundry  &  Mch.  Co.,  Manheim,  Lancester  Co., 
Pa. 

Brown  Co.,   A.    &  F.,   79   Barclay   St.,    New   York. 

Brown  Engineering  Co.,  313  N.  3rd  St.,  Reading, 
Pa. 

Caldwell  &  Son  Co.,  H.  W.,  17th  St  and  Western 
Ave.,    Chicago,    HI. 

Conway  &  Co.,  Cincinnati,  O. 

CTesson-Morris   Co.,   Philadelphia,   Pa. 

Edgemont   Mch.    Co.,    Dayton,    0. 

Hanson   Clutch   &   Mchy.    Co.,    Tiffin,   O. 

Hilliard  Clutch  &  Mchy.  Co.,   FJmira,   N.  Y. 

Johnson    Mch.    Co.,    Carlyle,    Manchester,    Conn. 

Link-Belt    Company,    Chicago,    111. 

Moore  &  White  Co..  2707-2737  N.  15th  St.,  Phila- 
delphia,   Pa. 

Reliance  Gauge  Column  Co.,  6008  Carnegie  Ave., 
Cleveland,    O. 

Wood    Sons   Co.,   T.    B.,    Chambersburg,    Pa. 
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POWERFUL 

ACCURATE 

DURABLE 

Atlas     Presses     are 

built  in  all  sizes  and 

types     for     driving 

mandrels,     bending 

and     straightening, 

broaching,   emboss- 

mMjM 

ing  with   dies,   set- 

ting   bushings,    etc. 

In  fact  all  work  re- 

quiring pressure  up 

to  25  tons  and  cen- 

tering   capacity    up 
to  38  inches  may  be 
done     quicker     and 
easier  on  our  Com- 

pound Presses  than 

d^              &^0****^ 

by     any     other 

method. 

No.  3  Preas  with 

Let  us  send  you  our 

Pedestal 

catalog  matter 

ATLAS    PRESS    COMPANY 

323  No.  Park  St.             Kalamazoo,  Mich. 

The  H.  E.  Harris 
Engineering    Co. 

Bridgeport 


Conn. 


66 


HARRIS 


99 


Automatic  Hob  Grinding  Machines. 
Precision  Tapping  Machines. 
Automatic  Multiple  Plunger  Presses. 
Offset  Drill  Press  Attachments. 
Eyelet  and  Snap  Fastener  Machinery. 
Testing,  Measuring  and  Special  Machinery. 
Thread  Gage  Lapping  Machines. 

SEND  FOR  CIRCULARS 


Butterfield  Thread  Cutting  and  Tapping  Tools 


Accurate  and  feconomicdl.    Catalogue  17  lists  the  entire  line 
BUTTERFIELD   00.  CO.,   Inc.,  Derby  Line,  Vt. 

Chicago,    11    So.    Clinton    Street  Detroit,    56   Cadillac    Square 

York.    02   Reade    Street  Canada,    Rock    Island,    Que. 


BUILDERS  OF 


High  Speed  Plane 

Write  us 

THE  W.  A.  WILSON 
MACHINE  CO. 

ROCHESTER  NEW  YORK 


THIS  IS  SOME  NEWS! 


It  takes  twenty-six  new  or  twenty-five  old  and 
used  bills  to  balance  a  Iweru    dollar  gold  piece. 


25  to  100  lb.  heads,  6  size* 
2  styles  of  frames. 


NOW, 

-e    that  we 
B9  have  your 
y     attention. 
P       let's  think 
a  little 
about- 


The  Rochester  Helve  Hammer 

Any  blow,  long  or  short,  fast  or  slow,  heavy  or  light 
— any  length,  weight  and  force  of  blow  Instantly  se- 
cured on  the  Rochester  "Helve"  while  the  machine  Is 
running.  This  feature  alone  saves  so  much  time  where 
there  is  a  variety  of  small  work  to  be  forged,  swaged 
or  welded,  that  it  recommends  the  tool  without  refer- 
ence to  its  other  distinctive  features.  Made  In  6  sizes, 
2  styles  of  frames;  25-lb.  to  100-lb.  heads.  For  Welding 
and  General  Forging  the  "Rochester"  is  peerless  In  effi- 
ciency.    Get   our   Helve   Hammer   Book. 

THE  WEST  TIRE  SETTER  CO. 

ROCHESTER,  N.  Y. 


IMPROVED  TYPE 

POST  HAMMER 


A   Tallin 'i  machine 

«il     steel 

-     drawn 

<nial!      lathe 

ally  adapted   fur  all   classes  of  ljfht 

forging    and    can    easily    be    handled 

i     a»  ay 

with    i  ted   tsItb 

"irrs    perf fi- 
at all    Umes.     The   •  I 

Thermits 
•    (riTf    rrpeatfd    h«ni 
or    lip!  '  may    be    d'- 

k  nrt 
of    Mow    to   tl  to    tasUntlj       \  -^ilar. 

HANNA    ENGINEERING  WORKS 

Successor  to 

VULCAN  ENGINEERING   SALES    CO. 

1763    ELSTON    AVE.  CHICAGO,    U.  S.  A. 

Ralaa   Adentu  for 

QMS  Products  :   Mnmtord  Molding  Mnchinc  Co   ;  J.  C.   Butch  Co. 
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Oollua,  Bntmty 

Bond    Foundry   a    M.li.   Oo..    Mmlicim.   Lances* 

BridMparj     Surety     Emery     Wheel     Co  ,     Inc..     Bridge 

11,'oN.n    Co""  A.    A     l'\    71)    Barclay    St.,    New     York. 
I.tnk  Hrlt     Company.    Chicago.     111. 

National   Grinding  Wheel  "Co..   [no.,  IiutT.iio.  N.   *• 
Royeraford    Foundry    &    Mch.    t'u..    »i    N.    r.tn    ml. 

Philadelphia,    l'»  _       ...,,,,         i>. 

standard   rtSun   st.ei   Oo.,    Philadelphia,   la. 

OollOM,    Spurlug,    Bto, 

Detroit    Btamplns    Oo.,    Detroit,    Mich.  m.i«««« 

Scully. Ion,*    .1    Co.    847    Unilv.n     Exchange,    Chicago. 

I  i.Vty    Mr*.   Oo.,    l^-l   Lorain    Ave..   Cleveland,   O. 

Cleveland   Twist    Prill   Co.,   Omlud.  0. 
Pratt   A    Whitney   Co.,    Hartford.   Oonn. 
Standard   Tool   Co.,    Cleveland,   O. 

linion   Twist    Drill    Co..    Athol.    Mass. 

Collets,    Spring 

See    Chucks,    etc. 

\me»  Co      B     C,   Waltham,   Mass. 

Hardlnire   I!'o,  .   Inc..   Beitcau  and  Ravenswood  Avea., 

Klveua|'niho\   Grinder  Co.,  Brighton.  Boston    Mass. 
Standard    Engineering   Works.   Fawtucket,   R    I. 
Wolvcm'e    Brass    Works.    Grand    Rapids.    Mich. 

Oonunotaton  .    _ 

Wcstinghouse   Eleo.   &  Mfg.   Co..  East  PltUburgh,  Pa. 

Compound,  (leaning 

American    Chemical    Paint   Co.,    Philadelphia     Pa. 
Oakley  Chemical  Co..   26  Thames  St.,   New   York. 

Compound,   Cutting,   Grinding,   Etc. 

American    Petroleum   Products   Co.,   1034    Williamson 

ltldg..    Chicago.    111.  _ 

Cataract    Refining    &    Mfg.    Co.,    Buffalo,    N     Y. 
Fiske   Bros.    Iteflning  Co.,   24   State  St.,   New   York. 
Oakley  Chemical  Co.,  26  Thames  St.,   New  York. 
Oil  City  Oil  &  Grease  Co..  Oil  City,  Pa. 
Universal  Oil  Co.,  38  Fulton  St.,  New  York. 

Compressing;  Plants,  Acetylene 

Davia-Bournonville   Co.,    Jersey   CUj,    N.   J. 

Compressors,  Air  and  Gas 

Curtis  Pneumatic  Mchy.   Co.,  1568  Klenlen  Ave.,   St. 

Louis,    Mo.  _        _  .         .    .       XT     _ 

General    Electric    Co. .    Schenectady,    «.    Y. 
Ingersoll-Kand    Co.,    11    Broadway,    New    York 
Taylor    Instrument    Companies,    Rochester,    N.    x. 

Condnlts 

Breeze  Mfg.   Co.,  Newark,  N.  J.  v 

Eastern   Tube   &   Tool  Co      Inc.     Brooklyn,    N.   Y. 
General    Electric    Co.,   Schenectady,    N.    Y. 
Connectors,  Frankel   Solderless 

Westinghous*  Elec.  &  Mfg.  Co.,  East  Pittsburgh,  Pa. 

Contract   Work 

American    Die    &    Tool    Works,    173   Lexington    Ave., 

Brooklyn,   N.   Y. 
American  Tool  &  Mfg.  Co.,  Urbana,  O. 
Arrow    Tool   Co.,    Bridgeport,    Conn. 
Black  &  Decker  Mfg.  Co.,  140  S.   Calvert  St.,  Balti- 

Brady '  Foundry    Co.,    Jas.    A.,    4514    Western    Ave., 

Chicago,    111. 
Breeze    Mfg.    Co.,    Newark,    N.    J. 
Bristol   Machine   Tool  Co.,   Bristol,   Conn. 
Canton    Art   Metal    Co.,    Canton,    O. 
Carroll    Engineering    Co.,    Dayton,    O. 
Columbus  Die,   Tool  &  Mch.   Co.,  Columbus,  O. 
Craftsman    Tool   Co.,    Conneaut,   O. 
Davie   Tool  Co.,    Cleveland,    Q. 
Davis  Mch.  Co.,  Inc.,  C.   F.,  Rochester,  NY. 
Detroit   Reamer   &   Tool   Co.,   Detroit,    Mich. 
Gardner   Bryan    Co.,    Cleveland     O. 
Gisholt   Mch.    Co.,   9   S.    Baldwin   St.,    Madison,   Wis. 
Globe  Mch.    &    Stamping   Co.,    Cleveland,    O. 
Hanes   Mch.    Co.,    Inc.,    Harvey,    Buffalo,    N     Y. 
Hanna    Engineering    Works,    1763    Elston    Ave.,    Chi- 

Hams    Engineering    Co.,    H.     E.,    Bridgeport,     Conn. 
Hooven,     Owens,    Rentschler    Co.,    Hamilton,    O. 
K   &  Z   Automatic   Screw   Co.,    Defiance,    O. 
Kales   Stamping   Company,   Detroit,    Mich. 
Krasberg   Engineering   &   Mfg.    Corp.,   536  Lake   Shore 

Drive,  Chicago,  111. 
Langelier   Mfg.    Co.,    Arlington,    Cranston,    R.    I. 
Lansing   Stamping  &  Tool   Co.,  Lansing,   Mich. 
Lapointe   Mfg.    Co.,   V.   E.,   Manchester,    Conn. 
Lee    Co.,    Frank    H.,    Danbury,    Conn. 
Legler-Eilerman   Co.,   Dayton,   O. 
Liberty   Systems   Corp.,   St.   Louis,   Mo. 
Lowry-Knise    Tool    Co.,    Inc.,    Syracuse,    N.    Y. 
Marvin  &   Casler  Co.,   Canastota,   NY. 
Marvin   Mfg.    Co.,    W.    B.,    Urbana,   O. 
Mehl  Mch.   Tool  &   Die   Co.,   Roselle,   N.   J. 
Meisel  Press  Mfg.   Co.,  948   Dorchester  Ave.,   Boston, 

Meyers'  Gage   Co.,   W.   F.,   Bedford,   Ind. 

Miami  Tool  &  Die  Co.,  Dayton,  O. 

Modern  Tool,  Die  &  Mch.   Co.,   Columbus,  O. 

Modern   Tool   &   Mch.    Works,    Inc.,    Newark,    N.   J. 

Moore-Eastwood   Mfg.    Co.,   Dayton,   O. 

Nelson    Tool    Co..    Inc.,    781-783    E.    142nd    St.,    New 

York.  .         .     n 

Newman  Mfg.   Co.,  Cincinnati,  O. 
New   Britain   Mch.    Co.,    New   Britain     Conn 
Potter  Tool   &  Mch.   Wks.,    S.   A.,   77  E.   130th   St., 

New  York.  „        _,  _   .,    _      0  „      _. 

Reliance  Die  &  Stamping  Co.,  515   N.  La   Salle   St., 

Chicago,    111. 
Rockford  Metal  Specialty  Co.,  Rockford,  111. 
Skelton  Tool  Co.,   Syracuse,   N.   Y. 
Sloan    &    Chace    Mfg.    Co.,    Ltd.,    Newark,    N.    J. 
Smallev-General    Co.,    Bay    City,    Mich. 
S-P   Mfg.    Co..    Cleveland,   O. 

Steel    Products    Engineering    Co.,    Springfield,    O. 
Superior  Machine   &   Engineering   Co.,   Detroit,   Mich. 
Taft-Peirce    Mfg.    Co.,    Woonsocket,    R.    I. 
Taylor    Machine    Co.,    Cleveland,    O. 
Taylor-Shantz    Co.,    Rochester,    N.    Y. 
Urbana   Tool   &    Die   Co.,    Urbana,    O. 
V   &  O  Press  Co.,   Glendale,  Long  Island,   N.   Y. 
Whiting  &  Comstock,  Hartford,  Conn. 
Wilcox  Motor  &  Mfg.   Co.,   Saginaw,   Mich. 
Windau   Tool   Co.,    Cleveland,    O. 
Woods   Engineering  Co.,   Alliance,   O. 

Controllers 

General   Electric   Co.,    Schenectady,    N.   Y. 

Reliance    Elec.    &    Eng.     Co.,    1056    Ivanhoe    Road, 

Westinghou'se  Elec.  &  Mfg.  Co.,  East  Pittsburgh,  Pa. 


<  ion  \  ej  *'vn,   ii«-n 

link  itcit  Company,  Ohioago,   in 

loiiioyem,  Grab  Buolceri 

Northern    Engineering    Work*,    Detroit.    Mich. 

<'«m  i  eveix,   (;rn\  It  y 

Caldwell    .t    Boa   Co..    II.    W..    17th   St..   and   WcHtcrn 

Aw  .     Chicago.     111. 
Link  licit    Oompa&y,    Chicago.    111. 

<<»n«>r  riiis 

Whitman   ,v   Barnei  Mfg.   Co..   Akron,  O. 

<  oiin  lerliorcN 
Advance  Tool  Oo.,  Cincinnati,  O. 
American  Mch.  Product!  Oo.,  Detroit.  Mich. 
Cleveland    Twist   Drill   Co.,    Cleveland,    o. 
Detroit    Reamer  .v-   Tool   Co.,   Detroit,   Mich. 

Detroit    Twist    Drill    Co.,    Detroit,    Mich. 

Interchangeable     Counterbore     Co.,     Inc., 

Detroit,    Mich. 
Genesee    Mfg.    Co,    Rochester,    N.    Y. 
denser   Co.,   J.    O.,    Detroit,    Mich. 
Kelly   Ileamer   Co.,    Cleveland,    O. 

Morse   Twist   Drill   &   Mch.    Co.,   New    Bedford,    Mass. 
National  Tool  Co.,   Cleveland,  O. 
National    Twist    Drill    &   Tool   Co.,   Detroit,    Mich. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Production    Tool    Co.    of    America,    Detroit,    Mich. 
Rich    Tool   Co.,    Railway    Exchange,    Chicago,    111. 
Skelton    Tool    Co.,    Syracuse,    N.    Y. 
Standard    Tool    Co.,    Cleveland,    O. 
Starrett   Co.,    L.    8.,    Athol,    Masa. 
I'lmer  Co.,   J.    O.,   Cleveland,   O. 
Whitman    &   Barnes   Mfg.    Co.,    Akron,   O. 
Wilcox   Motor  &  Mfg.   Co.,   Saginaw,  Mich. 
Windau   Tool   Co.,    Cleveland,    O. 

Countershafts,  Friction,   Etc. 

Bardons    &    Oliver,    Cleveland,    O. 

Brown   Co.,    A.    &   F.,    79   Barclay   St..    New   York. 

Brown  &   Sharpe  Mfg.   Co.,   Providence,   R.    I. 

Builders  Iron   Foundry,   Providence,   R.   I. 

Cresson-Morris   Co.,    Philadelphia,   Pa. 

Dalton    Manufacturing   Corporation,    1911    Park   Ave., 

New    York. 
Davis  Mch.   Tool  Co.,   Inc.,  Rochester,  N.  Y. 
Diamond   Mch.   Co.,   Providence,    R.    I. 
Edgemont  Machine  Co.,  Spring  and  Varick  Sts.,  New 

York. 
Garvin    Machine    Co.,    Spring   and    Varick    Sts.,    New 

York.  m 

Gisholt  Mch.    Co.,   9   S.    Baldwin   St.,   Madison,   Wis. 
Hanson  Clutch  &  Mchy.   Co.,  Tiffin.  O. 
HUliard  Clutch  &  Mchy.  Co.,  Elmira,  N.  Y. 
Hyatt  Roller   Bearing   Co.,   Metropolitan   Tower,   New 

York. 
Jones   Foundry   &   Mch.    Co.,   W.   A.,   4409   W.    12th 

St.,   Chicago,   111. 
LeBlond  Mch.   Tool   Co.,   R.   K.,   Cincinnati,   O. 

Countershaft  Standards,  Bench 

New   Britain   Mch.    Co.,   New   Britain,  Conn. 

Countersinks 

Eclipse    Interchangeable     Counterbore     Co.,     Inc., 
Detroit,    Mich. 

Counters,  Revolution 

Bristol  Co.,   Waterbury,   Conn. 

Brown    Instrument    Co.,    Philadelphia,    Pa. 

Grant  Mfg.  &   Mch.   Co.,   N.   W.   Station,  Bridgeport, 

Conn. 
Starrett   Co.,   L.   S..    Athol,   Mass. 
Veeder  Mfg.   Co.,  39   Sargeant  St.,  Hartford,   Conn. 

Counting   Machines 

Veeder   Mfg.    Co.,    39    Sargeant    St.,    Hartford,    Conn. 

Couplers,  Hose 

Green,    Tweed    &    Co.,    109    Duane   St.,    New    York. 
Ingersoll-Rand    Co.,    11    Broadway,    New    York. 

Couplings,    Cut-off,    Friction 

Edgemont  Mch.    Co.,   Dayton,   O. 
Hanson    Clutch    &    Mchy.    Co.,    Tiffin,    O. 
Johnson,    Carlyle,    Mch.    Co.,    Manchester,    Conn. 

coupling's,  Flexible   Shaft 

Boston    Gear    Works,    Norfolk    Downs,    Mass. 
Caldwell   &   Son   Co.,   H.   W.,   17th   St.   and  Western 

Ave.,    Chicago,    111. 
Cresson-Morris    Co.,    Philadelphia,    Pa. 
Nuttall   Co.,    R.    D.,    Pittsburgh,    Pa. 
Smith   and    Serrell,    144    Cedar   St.,    New    York. 
Wood   Sons   Co.,    T.    B.,    Chambersburg,    Pa. 

Couplings,  Pipe 

Dart  Mfg.   Co.,   E.   M.,   Providence,   R.   I. 

Couplings,    Shaft 

Bond  Foundry  &  Mch.  Co.,  Manheim,  Lancaster  Co., 
Pa. 

Brown  Co.,   A.   &  F.,   79   Barclay  St.,   New  York. 

Brown  Engineering  Co.,  133  N.  3rd  St.,  Reading, 
Pa. 

Caldwell  &  Son  Co.,  H.  W.,  17th  St.  and  Western 
Ave.,    Chicago,    111. 

Cresson-Morris    Co.,    Philadelphia,    Pa. 

Link-Belt   Company,    Chicago,    111. 

HiUiard   Clutch   &  Mchy.   Co.,   Elmira,   N.   Y. 

Moore  &  White  Co.,  2707-2737  N.  15th  St..  Phila- 
delphia, Pa.  _        ... 

Nicholson  &  Co.,  W.  H.,  112  Oregon  St.,  Wilkes- 
Barre,    Pa. 

Royersford  Foundry  &  Mch.  Co.,  54  N.  5th  St., 
Philadelphia,    Pa. 

Sellers    &    Co.,    Inc.,    Win.,    Philadelphia,    Pa. 

Smith    and    Serrell,    144    Cedar    St.,    New    York. 

Wood   Sons   Co.,   T.    B.,    Chambersburg,    Pa. 

Cranes 

Armington   Engineering   Co.,    Euclid,    O. 

Box   &   Co.,   Inc.,   Alfred,   Philadelphia,   Pa. 

Chisholm-Moore    Mfg.    Co.,    Cleveland,    O. 

Curtis  Pneumatic  Mchy.   Co.,  1568  Kienlen  Ave.,   St. 

Louis,    Mo. 
Harrington,    Son    &    Co.,    Inc.,    Edwin,    Philadelphia, 

Pa. 
Link-Belt   Company,    Chicago,   Rl. 
Manning,  MaxeweU  &  Moore,  Inc.,  119  W.  40th  St., 

New    York. 
Niles-Bement-Pond   Co.,   Ill   Broadway,    New   York. 
Northern    Engineering   Works,    Detroit,    Mich. 
QMS  Co.,   1763  Elston  Ave.,  Chicago,   III. 
Shaw    Electric    Crane    Co.,    Muskegon,    Mich. 


I    Klectrlc   Crane   &    Hoist    (  0  .    M.nto.ir    Falls. 
\      V. 

Toledo  Bridge  A  Orena  Qou  Toledo,  o. 

Vamlyck    Churchill    C, ..    1  111    Broadway.    New    York. 

Wright    Ufg     Co  .    I.    I 0 

Vale    i    Towns    Mfg.    Co.    !•    K.    tOtfa    St.,    New    York. 

crancH,   Dleotrlo  Travelling 
AiiinntiiiM    Engineering  0o.,   Euclid,  0. 
\\  atteraon   Co  .   'lev. land,  I), 
Co.,   inc..  Alfrci.  Philadelphia,  Pa. 

Link-Belt.    Company,    Chicago,     111. 

Manning,    Maxwell    &    MOOTS,    Inc.    Ill)    W.    40th    St., 

New      York 
Niles  Bcnicnt-I'ond   Co,   111    Broadway,   New  York. 
Northern    Engineering    Works,    Detroit,    Mich. 
Pawling    .V    Bamlschfeger    Co.,    Milwaukee,    Wis. 
Shaw     Electric    Crano   Co.,    Muskegon,    Mich 
Shcpard   Electric   Crane   &   Hoist   Co.,   Montour   Falls, 

N.     Y. 
Toledo    Bridge    A    Crane    Co.,    Toledo,    O. 

Cranes,    Electric    Triivk 

General   Electric   Co.,   Schenectady,    N.   Y. 

Cranes,   Hand   Traveling 

Armington    Engineering    Co.,    Euclid,    O. 

Manning,    Maxwell   &   Moore,    Inc.,   119   W.   40th   St., 

New    York. 
Shaw    Electric    Crane    Co.,    Muskegon,    Mich. 
Toledo    Bridge    &    Crane    Co.,    Toledo,    O. 

Cranes,   Locomotive 

Link-Belt   Company,    Chicago,    111. 

Cranes,   Portable 

Canton   Fdry.   &  Mch.  Co.,  Canton.  O. 

Crank  Pin  Turning  Machines 

American    Tool   Works   Co.,    Cincinnati,    O. 
LeBlond  Mch.   Tool  Co.,  R.  K.,  Cincinnati,  O. 
Lodge   &   Shipley   Mch.   Tool  Co.,   Cincinnati,   O. 
Pedrick    Tool    &    Mch.    Co.,    3639    N.    Lawrence    St., 

Philadelphia,    Pa. 
Underwood    Corp.,    H.    B.,    Philadelphia,    Pa. 

Crucibles 

Dixon   Crucible   Co.,   Joseph,   Jersey   City,    N.   J. 

Cutters,  Milling 

Adams  Co.,  Dubuque,  Iowa. 

Advance  Tool  Co.,  Cincinnati,  O. 

American   Mch.   Products   Co.,  Detroit,   Mich. 

Arnold   Co.,   H.   H.,   Rockland,   Mass. 

Barber-Colman  Co.,   Rockford,   111. 

Becker    Milling    Machine    Co.,    Hyde    Park,    Mass. 

Blair   Tool   &    Mch.    Wks.,   521    Greenwich    St.,    New 

York. 
Bridgeport  Cutter  Works,   Inc.,   Bridgeport,   Conn. 
Brown   &   Sharpe   Mfg.    Co.,   Providence,   R.   I. 
Cleveland    Milling    Machine    Co.,    Cleveland,    O. 
Cleveland   Twist   Drill   Co.,   Cleveland,   O. 
Columbus  Die,  Tool  &  Mch.   Co.,  Columbus,  O. 
Cowles   Tool   Co.,    Cleveland,    O. 
Davidson    Tool   Mfg.    Corp.,    118    Maiden   Lane,    New 

York. 
Detroit   Reamer  &   Tool   Co.,   Detroit.   Mich. 
Detroit    Twist    Drill    Co.,    Detroit,    Mich. 
Genesee   Mfg.   Co.,   Rochester,    N.   Y. 
Glenzer   Co.,   J.   C,   Detroit,   Mich. 
Goddard    Tool    Co.,    Chicago,    111. 
Gould    &    Eberhardt,    Newark.    N.    J. 
Harris   Engineering   Co.,   H.    E.,    Bridgeport,    Conn. 
Illinois   Tool    Works,    Chicago,    111. 
Ingersoll  Milling  Machine  Co.,   Rockford,   111. 
Kearney    &    Trecker   Co.,    Milwaukee,    Wis. 
Krasberg  Mfg.  Co.,  412  Orleans  St.,  Chicago,  111. 
Michigan   Tool    Co.,    Detroit,    Mich. 
Morse   Twist  Drill  &   Mch.    Co.,   New   Bedford,  Masa. 
National  Tool  Co.,   Cleveland,   O. 
National    Twist    Drill    &    Tool    Co.,    Detroit,    Mich. 
Newark  Gear   Cutting  Mch.   Co.,   Newark,   N.  J. 
O.   K.   Tool  Holder  Co.,   Shelton,   Conn. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Production    Tool   Co.    of    America,    Detroit,    Mich. 
Skelton   Tool   Co.,    Syracuse,    N.    Y. 
Standard   Tool   Co.,    Cleveland.   O. 
Sterling    Products    Co.,    547    W.    Washington    Blvd., 

Chicago,    111. 
Superior  Machine  Engineering  Co.,  Detroit,   Mich. 
Union    Twist   Drill    Co.,    Athol,    Mass. 
Whitney   Mfg.    Co.,   Hartford,   Conn. 
Windau   Tool   Co.,    Cleveland,    O. 

Cutter   Compound 

See   Compound,   Cutting,   Grinding,   etc. 

Cnttlng-off  Machines,  Abrasive  Wheel 

Armstrong    Bros.    Tool    Co.,    313    N.    Francisco    Ave., 

Chicago,    111. 
Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 
Peter  Bros.   Mfg.   Co.,   Algonquin,   111. 

Cutting-off  Machines,   Cold  Saw 

See  Sawing  Machine,  Circular. 

Cutting-off    Machines,   Rotary- 
Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 
Curtis  &  Curtis  Co.,  8  Garden  St.,  Bridgeport,  Conn. 
Davis   Mch.   Tool   Co.,   Inc.,    Rochester,   N.   Y. 
Etna    Mch.    Co.,    Toledo,    O. 
Fawcus   Mch.    Co.,    Pittsburgh,   Pa. 
Hurlbut,    Rogers   Mch.   Co.,    Sudbury,   Mass. 
Modern  Machine  Tool  Co.,  Jackson,   Mich. 
Treadwell   Engineering   Co.,    Easton,   Pa. 

Cutting-off  Tools 

Armstrong    Bros.    Tool    Co.,    313    N.    Francisco    Ave., 

Chicago,    111. 
O.   K.   Tool  Holder  Co.,   Shelton,   Conn. 
Pratt   &    Whitney   Co^,    Hartford,   Conn. 
Ready     Tool     Co.,     650     Railroad    Ave.,     Bridgeport, 

Conn. 
Western   Tool  &  Mfg.   Co.,   Springfield,   O. 
Windau  Tool   Co.,   Cleveland,   O. 

Cyclometers 

Veeder  Mfg.   Co.,  39  Sargeant  St.,  Hartford,   Conn. 

Cylinder   Borers 

See   Boring   and   Drilling  Machines,    Vertical. 
Beaman   &    Smith   Co.,    Providence,   R.    I. 
Defiance    Mch.    Wks.,    Defiance,    O.   _   _  .  .  .      _ 
Newton   Mch.    Tool   Works,    Inc.,    Philadelphia,   Pa. 
Niles-Bement-Pond   Co.,   Ill   Broadway,   New   York. 

Cylinder   Boring   Machines,   Portable 

Pedrick    Tool    &    Mch.    Co.,    3639    N.    Lawrence    St., 

Philadelphia,    Pa.  „,.,„,..      „ 

Underwood  Corp.,  H.  B.,  Philadelphia,  Pa. 
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How  is  your  Power  Bill? 

If  your  power  is  costing  too  much,  look  to  your  transmission  equip- 
ment. Somewhere  along  the  line  there  is  a  failure  to  convey  tin- 
maximum  amount  of  power  with  minimum  friction  and  wear. 

T.  B.  Woods  Power  Transmission  Equipment  has  been  developed 
through  62  years  of  specialization  and  practical  experience. 

It  is  the  most  complete  line  of  transmission  equipment  in  the  world; 
endorsed  by  repeat  orders  from  Leading  manufacturers  in  every  line. 


Details  in 
catalog 


The  Universal  Giant 
Friction  Clutch 


has  other  advantages  besides  the  saving  of  power.  It  re- 
leases machinery  of  all  torque  except  its  own,  permits 
each  part  to  be  brought  gradually  to  working  speed,  elimi- 
nates the  necessity  of  running  idle  equipment  and  is  an 
excellent  preventive  of  accidents. 


T.  B.  WOOD  SONS  COMPANY 


CHAMBERSBURG 


PENNSYLVANIA 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  POWER   TRANSMISSION  MACHINERY  MADE  BY  ANY  ONE  MANUFACTURER 


The  "Super  Twenty-Eight"— The 
New  Aurora  Drilling  Machine 

Sets  the  mark  of  progress  in  drilling  machine  development 

This  Super  28-inch  Ball  Bearing  Drilling  Machine,  fric- 
tion back  geared  and  with  speed  box  drive,  is  distinctly 
different  in  construction  from  any  drilling  machine  now 
on  the  market. 

All  moving  parts — with  the  exception  of  spindle  and  feed 
rod — are  enclosed,  reducing  the  danger  of  accident.    All 
bearings  and  gears  run  submerged  in  oil  and  ball  bearings 
are  used  throughout,  except  in  the  quill.    All  speeds  and 
feeds  are  plainly  designated  and  may  be  obtained  without 
stopping  the  machine — while  absolutely  centralized  con- 
trol enables  the  operator  to  make  all 
changes  from  the  front  of  the  machine 
without  changing  his  position.  We  have 
said  nothing  of  the  rigidity,  accuracy 
and  quality  of  this  new  machine — that 
it  is  an   "Aurora"   Drill  is  sufficient 
guarantee  on  these  points.    For  details 
send  for  our  new  circular. 

THE  AURORA  TOOL  WORKS 


AURORA 


INDIANA 
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Keillor*.    Mllrli  I  ii«-i  > 

Birth   A   i  o  .   Ojrfl  J..   Chmland,  Q. 

BmI]      A      Co.      Clini.      11..      LSU  H      N.      Clinton      St.. 

Chicago.    111. 

wattaraon  Oo  ,   Cleveland.  0. 

Huowiell     Mch      Co..     Providence,     K       1 

Dickow.   Fred  c.   1887  W.  Lain  si.  Chicago,  111. 

Carl*    <!.'nr    1    Mch.    Co..    470S    Stcnton     \v.    Phila- 
delphia.   I'a. 

M,h.     Co..     H.     I...     6B5    Washington     Blvd. 
Chicago,   HI 

Factory   .v    Mill   Supply   Co  .   Bo  ! 

KaU'H    Mch.    Co.    C     K  .    Detroit.    Mich 

Federal     Machinery    Sales    Co.,     1  I     N.     JelTerson     St.. 

Chicago,    ill. 
Frassc   A   Co.,    Inc.,    Peter    \.    117   Canal    St.,    New 

Hill,    Clarke    A    Co.,    Inc.    Boston,    Maiw. 
Hill.     Clarke     A     Co.     ol     Chicago,     640     Washington 
Itlv.l  .   Chlcaa   .    in 

i       \  nati.  n 

I. ocas  A   Bon,  [no.,  .'  '    .   Bridgeport,  Conn. 

I. Mi.i  Farquhar  C  ton,  W 

Machiix  ihop     r  Oorp'n,     Boston,     Mass. 

Mannii  .       Ml  Moore,    Inc..    11!)    W.    40th    St.. 

New     J 
Marshall   I  I   Mch.  Co.,  17  So.  Jefferson  si., 

Chicago,    111. 

A    Co.,    50    Church    St.,    New    York. 
Uotch    &     Mei    i  leather    .Mch.    Co.,    Cleveland,    (). 
\  i,  nl  Pond    Co.,    Ill    Broadway,    New    York. 

Tool    Co.,    J.    I...    Buffalo.    N.    Y. 
Paltison    Supply   Co.,   W.    M..    Cleveland.   O. 
Prentiss    A    Co.,     Inc.,    Henry,     149    Broadway,     New 

Simmon!    Men.    Co..    Inc.,    Albany.    N.    Y. 
Walsh   Mch.   Co..   M    .1.,   Milwaukee,   Wis. 
Vamivck    Churchill    Co  .    1  id    Broadway,    New    York. 
Young.     Corlev    A     Dolan,    Inc.,    115    Broadway.    New- 
York. 

Dealers,  Machinists'  Small  Tools 

Hammarhvr,    Schlemmer    &    Co.,    4th    Ave.    and    13th 
St.,    New   York. 

Deiiiiignetizers 

Aetna  Machinery   Co.,   25  Church   St.,   New   York. 
1)    A    W    Fuse    Co.,   Providence,   R.   I. 
Heald   Mch.   Co.,   Worcester,   Mass. 
Walker    Co.,    0.    S.,    Worcester,    Mass. 

Diamonds,  Bortz   and   Carbon 

Desmond-Stephan   Mfg.   Co.,   Urbana,  O. 
Francis   &    Co.,    Hartford,    Conn. 

Diamond  Tools 

Desmond-Stenhan  Mfg.  Co.,  Urbana,  O. 
Francis   &    Co.,   Hartford,    Conn. 
Meyers  Gage   Co.,   W.   F..   Bedford,   Ind. 

Die  Blocks 

Dyson   &   Sons,   Jos.,   Cleveland.   O. 
Hammond   Steel  Co.,   Inc..   Syracuse,   N.  Y. 
Ludlum    Steel    Co.,    Watervliet,    N.    Y. 

Die   Castings 

See   Castings,   Die  or  Die-Molded. 

Die   Milling:  Machines 

Anderson    Die    Machine    Co.,    Bridgeport,    Conn. 
Cochrane-Bly   Co.,   Rochester,    N.    Y. 

Die   Sinkers 

Keller  Mechanical  Engraving  Co.,  74  Washington  St., 
Brooklyn.    N.   Y. 

Die  Sinkers,  Automatic 

Keller  Mechanical  Engraving  Co.,  74  Washington  St., 
Brooklyn,   N.   Y. 

Die    Sinking:    Machines,    Mechanical 

Keller  Mechanical  Engraving  Co.,  74  Washington  St., 
Brooklyn,    N.    Y. 

Die   Sinking:  Machines 

Cochrane-Bly   Co.,   Rochester,    N.   Y. 

Jackson  Mch.   Tool  Co.,  Jackson,  Mich. 

Pratt  &   Whitney   Co.,   Hartford,   Conn. 

Walcott  Lathe  Co.,   115  Calhoun  St.,  Jackson,  Mich. 

Die   Stocks 

See   Stocks,   Die  and  Taps  and  Dies. 

Dies 

Bay  State  Die  &  Tap  Co.,  Mansfield,  Mass. 

Butterfield   &   Co.,    Derby  Line,   Vt. 

Card  Mfg.  Co.,  S.  W.,  Mansfield,  Mass. 

Carpenter  Tap  &  Die  Co.,  J.  M.,   Pawtucket,  R.  I. 

Gardner-Bryan    Co.,    Cleveland,    0. 

Garrison   Machine   Works,   Dayton,   O. 

Geometric   Tool   Co.,    New   Haven,    Conn. 

Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 

Hammacher,    Schlemmer    &    Co.,    4th    Ave.    and    13th 

St.,    New    York. 
Hardinge  Bros.,  Inc.,  Berteau  and  Ravenswood  Aves., 

Chicago,    111. 
Harris  Engineering  Co.,   H.    E.,   Bridgeport,   Conn. 
Hart    Mfg.     Co.,     E.    20th     St.     and     Marion    Ave.. 

Cleveland,   O. 
Hjorth  Lathe  &  Tool  Co.,  Boston,  Mass. 
Landis   Mch.   Co.,    Inc.,    Waynesboro,   Mass. 
Modem   Tool   &   Mch.   Works,   Inc.,    Newark,   N.   J. 
Morse   Twist  Drill  &  Mch.   Co.,   New  Bedford,   Mass. 
National  Acme  Co.,  Cleveland,  O. 
Pratt   &  Whitney   Co.,   Cleveland,   O. 
Reed   Mfg.    Co.,    Erie,    Pa. 

Rogers   Wks.,   Inc.,   John   M.,   Gloucester  City,   N.   J. 
Saphil  Mfg.  Corp.,  141  W.  Austin  Ave.,  Chicago,  111. 
Saunders   Sons,   Inc.,   D.,    Yonkers,   N.   Y. 
Standard    Tool    Co.,    Cleveland.    O. 
Walworth    Mfg.    Co.,    Boston,    Mass. 
Winter    Bros.    Co.,    Wrentham,    Mass. 

Dies,   Drop   Forging 

Keller  Mechanical  Engraving  Co.,  74  Washington  St.. 
Brooklyn,    N.    Y. 

Dies,  Lettering:  and   Embossing* 

Matthews   &   Co.,   Jas.   H.,   3946   Forbes  Field,   Pitts- 
burgh,   Pa. 
Noble   &   Westbrook   Mfg.    Co.,    Hartford,    Conn. 
Maute   &   Sons,   J.,   Buffalo.   N.   Y. 
Pannier  Bros.   Stamp  Co.,   Pittsburgh,   Pa. 
Pittsburgh  Steel  Stamp  Co.,  Pittsburgh,  Pa. 
Schwerdtle   Stamp   Co.,    Bridgeport,   Conn. 

Dies,    Sheet   Metal,   Etc. 

Acklin   Stamping  Co.,   1657   Dorr   St.,   Toledo,   O. 
American    Tool   &    Mfg.    Co.,    Urbana,    O. 
Arnold-Hellmuth    Mfg.    Co.,    Brooklyn,    N.    Y. 
Arrow    Tool    Co.,    Bridgeport,    Conn. 
Bliss   Co.,   E.   W.,   17   Adams  St.,   Brooklyn,   N.   Y. 
Columbus  Die.   Tool  &  Mch.   Co.,  Columbus,  O. 
Crawford  Tool  &  Mfg.   Co.,   1617  So.   Crawford  Ave., 
Chicago,   HI. 


ita  Mch    i'ii     Brldgeton,  N.  J. 
d    Machine   Winks,   Dayton,   p. 

Mcli.    A    Stamping    <',>..    Cleveland,    O. 
(iiHldard    Tool    Co..    Chicago.    111. 

Harris    Engineering    Co.,     II      I .,    Bridgeport,    Conn. 
K.    A    Z.    Automatic    Screw    Co..    Defiance,    O. 
Krasberg    Engineering   &   Mfg.    Corp.,    530    Lake    Shore 

Drift,   Chicago,    in 

Lansing    Stamping    A    Tool    Co..    Lansing,    Mich. 

P.,    St.    I.ouia,    Mo. 
Lowry-Kniae   Tool   Co.,    Syracuse.    N.    Y. 

Ufa    Co  .  u     B  .  Urbana,  0. 
Mehl   Mch.    Tool  *   Die  Co,    Rosalia,    N.   J. 
Meyera   Cage   Oo .    w.    v  .    Bedford,    Ind. 

Mulligan    Tool    Co..     Detroit.    Mich. 

Modem    Tool    A     Mch      Works.     Inc.,     Newark.    N.    J. 

Modern    Tool,     Die    A     Machine    Co..    Ool I>us,    0. 

Moore  Kastuood    Mfg.    Co.,    Dayton,    O. 

Nelson    Tool    Co..    Inc.,    781-783    E.    142nd    St.,    New 

Yoik. 
runnier   Bros.    Stamp   Co.,  Pittsburgh,   Pa. 
Potter   Tool   A    Mch.    Works,    S.    A.,    77    K.    130th   St.. 

New    York. 
Pratt  A  Whitney  Co.,  Hartford,  Conn. 
Reliance  Die  A  Stamping  Co.,  515  N.  La  Salle  St., 

Chicago,    111. 
Rockford    Metal    Specialty    Co..    Itockford,    111. 
Sloan    .V    Chaco   Mfg.    Co..   Ltd.,   Newark,    N.    J. 
Swaine   Mfg.   Co.,    F.   J.,   St.    Louis,   Mo. 
Taft-Pcirce    Mfg.    Co.,    Woonsocket.    It.    I, 
Taylor-Shantz    Co..    Rochester,    N.    Y. 
Toledo    Mch.    &    Tool    Co..    Toledo,    O. 
I'rbana   Tool    &   Die   Co.,    Urbana,    O. 
V   &  O  Press  Co.,  Glendale.   Long  Island.   N.   Y. 
Walthara    Mch.    Works,    Waltham,    Mass. 

Dies,  Threading:,  Opening- 

Butterfield    &   Co.,   Derby  Line,    Vt. 

Eastern  Mch.  Screw  Corp.,  New  Haven,  Conn. 

Errington    Mechanical    Laboratory,    39    Cortlandt    St., 

New    York. 
Geometric  Tool  Co.,   New  Haven,  Conn. 
Greenfield   Tap   &   Die   Corp.,    Greenfield,    Mass. 
Jones  &  Lamson  Mch.   Co.,   Springfield,  Vt. 
Landis   Mch.    Co.,   Inc.,    Waynesboro,   Pa. 
Modern  Tool  Co.,   2nd  and  State  Sts.,   Erie,   Pa. 
Murchey   Mch.    &    Tool    Co.,    34   Porter   St.,    Detroit, 

Mich. 
National   Acme  Co.,   Cleveland,   O. 
Rickert^Shafer    Co..    Erie,    Pa. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Webster  &  Perks  Tool  Co.,  Springfield,  O. 

Dividing-  Heads 

See  Milling   Machines,   Horizontal,   Universal. 
Dickow,  Fred  C,  1857  W.  Lake  St.,   Chicago,  111.. 
Whiting   &   Comstock,   Hartford,   Conn.  . 

Dogs,  Lathe 

Billings   &   Spencer   Co.,   Hartford,    Conn. 

Drafting-  Instruments 

Keuffel  &   Esser  Co.,   Hoboken,   N.  J. 
Paragon   Machine   Co.,   Rochester,   N.   Y. 

Drafting:  Machines 

Keuffel  &  Esser  Co.,   Hoboken,  N.  J. 
Universal    Drafting    Machine    Co.,    Cleveland,    O. 

Drawing  Boards  and  Tables 

Economy   Drawing  Table   &  Mfg.   Co.,   Adrian,   Mich. 

Keuffel   &  Esser  Co.,   Hoboken,   N.  J. 

New   Britain    Mch.    Co.,    New   Britain,   Conn. 

Paragon   Machine   Co.,   Rochester,   N.   Y. 

Universal    Drafting    Machine    Co.,    Cleveland,    O. 

Drawing  Materials 

Keuffel   &  Esser  Co.,   Hoboken,   N.  J. 
Paragon  Machine  Co.,  Rochester,  N.  Y. 

Dressers,  Grinding:  Wheel 
Abrasive   Co.,   Bridesburg,   Philadelphia,  Pa. 
Bridgeport    Safety    Emery    Wheel    Co.,    Inc.,    Bridge- 
port,  Conn. 
Calder,   Geo.   H.,  Lancaster,  Pa. 
Desmond-Stephan  Mfg.   Co.,   Urbana,   O. 
Francis   &   Co.,   Hartford,    Conn. 
Hampden   Corundum   Wheel   Co.,   Springfield,    Mass. 
Machinery    Co.    of   America,    Big   Rapids,    Mich. 
Meyers   Gage   Co.,    W.    F.,    Bedford,    Ind. 
National  Grinding  Wheel  Co.,  Inc.,  Buffalo,   N.   Y. 
Norton  Co.,   Worcester,   Mass. 
Reed   Mfg.   Co.,   Erie,   Pa. 
Standard  Tool   Co.,   Cleveland,   O. 
Sterling  Grinding  Wheel  Co.,  Tiffin,  O. 
Vitrified  Wheel   Co.,   Westfield,   Mass. 
Western   Tool   &   Mfg.   Co.,    Springfield,   O. 

Drill   Heads,   Multiple 

Baush  Mch.    Tool  Co.,   Springfield,   Mass. 
Defiance   Mch.    Wks.,   Defiance,    O. 
Hoefer  Mfg.    Co.,    Freeport,    IU. 
Newman   Mfg.    Co.,   Cincinnati,   O. 
Nelson-Blanck    Mfg.    Co.,    Detroit,    Mich. 
National    Automatic    Tool    Co.,    Richmond,    Ind. 
Rockford   Drilling   Mch.    Co.,    Rockford,    m. 
Sellew   Mch.   Tool   Co.,   Pawtucket,   R.   I. 

Drill   Rod 

Aborn   Steel    Co.,    Inc.,   26   Clarke   St.,   New   York. 
Ward's  Sons  Co.,   Edgar  T.   Boston,   Mass. 

Drill  Sockets 

Cleveland   Twist  DriU  Co.,   Cleveland,   O. 

Detroit   Twist   Drill    Co.,    Detroit,    Mich. 

Morse   Twist  Drill  &  Mch.   Co.,   New  Bedford,   Mass. 

National  Twist  Drill  &   Tool   Co.,   Detroit,   Mich. 

Scully-Jones    &    Co.,    647    Railway    Exchange    Bldg., 

Chicago,    111. 
Standard  Tool  Co.,  Cleveland,  O. 
Union  Twist  Drill  Co.,  Athol,  Mass. 
Wolverine    Brass    Works,    Grand    Rapids,    Mich. 

Drill   Speeders 

Graham   Mfg.    Co.,   Providence,    R.    I. 
Peter   Bros.   Mfg.   Co.,   135  Railroad  Ave.,  Algonquin, 
IU. 

Drill   Stands 

Cleveland   Twist   Drill   Co.,   Cleveland,   O. 
Standard   Tool   Co.,   Cleveland,   O. 
Morse  Twist  Drill  &   Mch.   Co.,    New  Bedford,   Mass. 
Waterston,    J.    M.,    Detroit,    Mich. 

Drilling:  and   Milling:   Machines, 
Vertical 

Cochrane-Bly   Co.,    Rochester,    N.    Y. 
Knight  Mch.   Co.,   W.   B.,   St.  Louis,  Mo. 
Moline    Machinery   Co.,    Moline,    111. 

Drilling-  Machines,  Automatic 

Baker  Bros.,  Toledo,   O. 


Drilling-    Machines,    lleii<-h 

Co.,   ii    iv.   Waltham,   Mann. 
Barnea   Op.,    W.    I'.    A    John.    2:11    Ituby    St.,    Rock- 
ford.   in 

Bloni(|iilst. -Kek    Mch      Co.,    Cleveland.    O. 
Buffalo    Forge   Co  ,    Buffalo,    N.    Y. 
Burke    Mch.     Tool    Co..     Conneaut.    O. 

Canedy-Otto  Mfg.   Co..   Chicago  Heights.   111. 

I  I  BE     M fa.    Co..    Hartford,    Conn 

High    Speed    Hummer    Co.,     Inc.,    Rochester,    N.    Y. 

Langelier    Mfg.    Co.,    Arlington,    Cranston,    It.    I. 

I.eland  Clifford     Co.,     Worcester,     Mush. 

Uaaom,    Inc.,    A.    C.    Hawthorne,    N.   J. 

Mellon.    It.    C.    .1.  1  .■•.    City.    N.   J. 

National    Automatic    Tool    Co.,    Richmond,    Ind. 

Pratt   &   Whitney    Co.,    Hartford,    Conn 

Reed     Co.,     Francis,     48     Hammond     St.,     Worcester, 

Mann. 
Itockford    Drilling    Mch     Co,    Itockford.    111. 
Taylor    &    Fenn    Co..    Hartford,    Conn. 
1  nited  Statea  Electrical  Tool  Co.,  0th  Ave.  and  Mt. 

Hope    St.,    Cincinnati.     C). 
Wmt.  rhoff   Tool   &    Mch.    Co..    Elkhart,    Ind. 

Drilling    'Inch  i  hes.    Boiler 

Cincinnati    Bickford   Tool   Co.,   Oakley,   Cincinnati,  O. 

ice    Mch.    Wks.,    Defiance,   0. 
Harrington,    Son    &    Co.,    Inc.,    Edwin,    Philadelphia, 

Pa. 
Foote-Burt   Co.,    Cleveland,    O. 

Nilea-Bameni  Pond     Co,     111     Broadway,     New    York. 
Sellers  &   Co.,   Inc.,    Win.,   Philadelphia,   Pa. 

Drilling-  Macbines,   Gang 

Baker   Bros.,    Toledo,   O. 

Barnes  Co.,  W.  F.  &  John,  231  Ruby  St.,  Rock- 
ford,   111. 

Barnes  Drill  Co.,  Inc.,  814  Chestnut  St.,  Rock- 
ford,   111. 

Bilton    Mch.    Tool    Co.,    Bridgeport,    Conn. 

Cincinnati   Bickford   Tool   Co.,    Oakley,   Cincinnati,   O. 

Cincinnati    Pulley    Mchy.    Co.,    Incv    Cincinnati,    O. 

Colburn   Machine   Tool   Co.,    Franklin,   Pa. 

Defiance   Machine   Works,   Defiance,   0. 

Foote-Burt    Co.,    Cleveland,    O. 

Fosdick   Machine  Tool   Co.,    Cincinnati,   O. 

Garvin  Mch.  Co.,  Spring  and  Varick  Sts.,  New  York. 

Henry    &   Wright   Mfg.    Co.,    Hartford,    Conn. 

Hoefer   Mfg.    Co.,    Freeport,    111. 

Langelier   Mfg.    Co.,    Arlington,    Cranston,    R.    I. 

Leland-Gifford    Co..    Worcester,    Mass. 

Moline  Tool   Co.,   Moline,   111. 

Niles-Bement-Pond   Co.,    Ill   Broadway,    New   York. 

Rockford   Drilling   Mch.    Co..    Rockford,   IU. 

Silver    Mfg.    Co.,    Salem,    O. 

Drilling:   Machines,   Heavy   Duty 

Baker   Bros.,    Toledo,   O. 

Colburn   Mch.    Tool   Co.,    Franklin,    Pa. 

Drilling-  Machines,   Horizontal  Duplex 

Garvin     Mch.     Co.,     Spring     and     Varick     Sts.,     New 

York. 
Langelier   Mfg.    Co.,    ArUngton,    Cranston,    R.    I. 

Drilling-  Machines,  Multiple  Spindle, 
Adjustable 

Baush   Mch.    Tool   Co.,    Springfield,   Mass. 

Defiance    Mch.    WTks.,    Defiance,    0. 

Harrington,    Son    &    Co.,    Inc.,    Edwin,    Philadelphia, 

Pa. 
Langelier   Mfg.    Co.,   ArUngton,    Cranston,    R.    I. 
MoUne  Tool   Co.,   Moline,   IU. 
National   Automatic   Tool    Co.,   Richmond,   Ind. 
Nelson-Blanck    Mfg.    Co.,    Detroit,    Mich. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Drilling-  Machines,  Multiple  Spindle, 
Horizontal 

Defiance    Mch.    Wks.,    Defiance,    O. 
Baush   Mch.    Tool   Co.,    Springfield,   Mass. 
Harrington,    Son    &    Co.,    Inc.,    Edwin,    Philadelphia, 

Pa. 
LangeUer   Mfg.    Co.,    ArUngton,    Cranston,    R.    I. 
MoUne   Tool   Co.,   Moline,   IU. 
National    Acme    Co.,    Cleveland,   O. 
National  Automatic   Tool   Co.,   Richmond,   Ind. 
Nelson-Blanck    Mfg.    Co.,    Detroit,    Mich. 

Drillng-  Machines,  Multiple  Spindle, 
Turret 

LangeUer   Mfg.    Co.,   ArUngton,    Cranston,   R.   I. 
Newman   Mfg.   Co.,   Cincinnati,   O. 

Drilling-  Machines,  Multiple  Spindle, 
Vertical 

Baker   Bros.,    Toledo,    O.  _    . 

Barnes  Co.,  W.  F.,  &  John,  231  Ruby  St.,  Rock- 
ford,   Rl.  ^    - 

Barnes  DriU  Co.,  Inc.,  814  Chestnut  St.,  Rockford, 
IU. 

Cincinnati  Bickford   Tool  Co.,   Oakley,   Cincinnati,   O. 

Cincinnati   PuUey   Mchy.    Co.,    Cincinnati,    O. 

Clark    Electric   Co.,    Inc.,    Jas.    Jr.,    LouisviUe,    Ky. 

Colburn  Mch.   Tool  Co.,   Franklin,  Pa. 

Defiance   Mch.   Works,   Defiance,   0. 

Foote-Burt    Co.,    Cleveland.    O.  ...... 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 

Henry   &   Wright  Mfg.   Co.,   Hartford,    Conn. 

Hoefer  Mfg.   Co.,   Freeport,   E.   S.,  IU. 

Langelier   Mfg.    Co.,    ArUngton,    Cranston,   R.    I. 

Leland-Gifford    Co.,    Worcester,    Mass. 

MoUne  Tool  Co.,   Moline,   Rl. 

National  Automatic  Tool   Co.,  Richmond,   Ind. 

National  Foundry  &  Mch.   Co.,  Inc.,  YpsUanti,   Mich. 

Nelson-Blanck    Mfg.    Co.,    Detroit,    Mich. 

Niles-Bement-Pond   Co.,   Ill    Broadway,   New   York. 

Pratt  &  Whitney  Co,,  Hartford,   Conn. 

Printing  Machinery   Co.,    Cincinnati,    O. 

Reed  Co.,  Francis,  43  Hammond  St.,  Worcester, 
Mass.  _ 

Reed-Prentice'  Co.,  F.  E.  Reed  Dept.  and  Prentice 
Bros.   Dept.,   Worcester,  Mass. 

Rockford    Drilling   Mch    Co.,    Rockford,    HI. 

Rockford    Mch.    Tool   Co.,    Rockford,    IU. 

Sellers   &   Co.,    Inc.,   Wm.,   PhUadelphia,    Pa. 

Silver    Mfg.    Co.,    Salem,    O. 

Sipp   Mch.    Co.,    Paterson,    N.   J. 

Taylor   &    Fenn   Co.,    Hartford,    Conn. 

Drilling-   Machines,    Pneumatic 

Independent    Pneumatic   Tool    Co.,    Chicago,    IU. 
IngersoU-Rand    Co.,     11    Broadway,     N.     Y. 

Drilling-    Machines,    Portable    Electric 

Black  &  Decker  Mfg.  Co.,  140  S.  Calvert  St.,  Balti- 
More,   Md.  . 

Cincinnati    Electrical    Tool    Co.,    Cincinnati,    O. 

Errington  Mechanical  Laboratory,  39  Cortlandt  St.. 
New  York.  ...       „ 

Clark    Electric   Co.,    Inc.,    Jas.    Jr.,    LouisviUe,    Ky. 
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SHUSTER  MACHINES 

THAT  ARE  GIVING  EXCELLENT  SERVICE 


Straightening  and 
Cutting  Wire 
Automatically 


The  two  Shuster  Automatic  Wire 
Straightening  and  Cutting-Off 
Machines  shown  above  have  been 
operated  five  and  seven  years 
respectively,  by  the  Seng  Company, 
Chicago,  in  manufacturing  hard- 
ware specialties  for  the  furniture 
trade. 


WHEN  photographed,  the  smaller  and 
older  machine  was  cutting  14"  wire 
into  25%"  lengths  to  be  used  in  making 
sugar  jar  supports — production  10,000 
per  ten  hour  day. 

The  larger  machine  is  cutting  %"  wire, 
51 1:H«"  long — for  use  in  head  rests  for 
folding  beds. 

Shuster  Wire  Straightening  and  Cutting- 
Off  Machines  can  be  operated  to  excellent 
advantage  in  batteries.  Once  set,  the  only 
attention  they  require  is  to  put  on  the  new 
coils  of  wire  as  required  and  to  dispose  of 
the  finished  lengths  from  time  to  time. 

Catalog  R  gives  all  the  details. 


THE  F.  B.  SHUSTER  COMPANY 


NEW  HAVEN 


FORMERLY  JOHN  ADT  &  SON 
ESTABLISHED  1866 


CONNECTICUT 
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llu.ikiiiH.    It.    I!..    r>  17    W.    Wellington    Blvd..    Chicago. 

Independent    Pneumatic   Tool    Oo„    OhloifOi   111. 
N.-ii  .v   Smith   Electric  t.k.i   Co..  Cincinnati,  0. 
Smm    tug,    Co.,    Btnghamton,   N.   Y. 
United  smt.H  Electric*]  Tool  Oo.,  tith  Ave.  and  lit 

Hope    St  ,    Cincinnati.    0. 

A'iim   Dona   Electric   Tool   Oo.,   Cleveland,    0. 
Drilling   Miifiiint-M,   Radial 

Aim-man    Topi    Works    Oo,,    Cincinnati.    <>. 

Mn.-w.-ti   Co.,    J     »'..    1768    EUton    Ave..    Chicago.   111. 

Qanod]  into  Mfg.   Oo,,  Chicago  Heights,  111. 

Qarltoo   M.ii.   Tool   Co.,   Cincinnati,   i>. 

Cincinnati    Bickfor.l    T.h.1   to.    Oakley,    Cincinnati,   O. 

l>r,-.-va  Mch.   Tool  Co.,  Cjnclnnatl.  0. 

Eoadick   Mch.  Tool  Co..  Cincinnati.  O. 

Hammond    Mfg.    Oo.,    Cleveland,    (>. 

Harrington.     Son     &     Co  .     Ino„     Edwin,     rhiladolphla, 

l.i 
Hawca,    0.    I,.,    Aahtalmlii.    I). 
Morris    Mch.    Tool    Co.,    Cincinnati,    O. 
Mueller    Mch.    Tool    To  .    Cincinnati,    O. 
Nile*  Bernent  Pniul    Co.,    Ill    Broadway,    New    York. 
Beed-Prentlcc    Co.,    V.    E.    Heed    Dept.    and   Frantic* 

Bros,  Dept,,  Worceater,  Mush. 

Sellers    &    Co.,    Inc.,    Win..    Philadelphia,    Pa. 
Taylor    .V     I  Vim    Co.,    Hartford,    Conn. 

Drilling  Machlnea,  Hull 

Oolbttrn    Mch,    Tool    Co.,    Franklin,.  Pa. 

ce    Mch,    Wks..    Dellance,    O. 
Foote  Burl    Co  .    Cleveland.    O. 
Harrington,    Sou    &    Co.,    Inc.,    Edwin,    Philadelphia, 

Pa. 
Molmc   Tool   Co.,    Moline,    111. 

Newton    Mch.    Tool    Worka,    Inc.,    Philadelphia,    Pa. 
Nilcs-Bement-Pond    Co.,    Ill    Broadway,    New    York. 
Sellers  &   Co.,   Inc.,   Win..  Philadelphia,  Pa. 
TiylOT    &    Fenn   Co.,   Hartford,    Conn. 

Drilling  Machines,   Sensitive 

Barnes  Co.,   W.   F.   &  John,  231   Ruby  St.,  Rockford, 

nil  ton   Mch.   Tool  Co.,   Hridgeport,   Conn. 

Burke    Mch.    Tool   Co.,    Conneaut.    O. 

Demoo  Mch.  Tool  Co..  Cleveland,  O. 

Edlund   Mchy.    Co.,   Cortland,    N.   Y. 

Fenn   Mfg.   Co.,   Hartford,   Conn. 

Hammond    Mfg.    Co.,    Cleveland,    O. 

Hawea,    O.    L.,    Ashtabula,    O. 

Henry   &   Wright   Mfg.    Co.,    Hartford,    Conn. 

High    Speed    Hammer    Co.,    Inc..    Rochester,    N.    Y. 

Laugelier    Mfg.    Co.,    Arlington,    Cranston,    K.    I. 

Leland-Gifford    Co.,   Worcester,    Mass. 

Pratt  &  Whitney   Co.,  Hartford,   Conn. 

Printing    Machinery    Co.,    Cincinnati,    O. 

Reed     Co.,     .Francis,     43    Hammond     St.,     Worcester, 

Reed-Prentice   Co.,    F.    E.    Reed   Dept.    and   Prentice 

Bros.    Dept.,    Worcester,    Mass. 
Roversford    Foundry    &    Mch.    Co.,    54    N.    5th    St., 

Philadelphia,  Pa.  ,     _   , 

Sibley   Mch.    Co.,   8  Tutt   St.,    South   Bend,    Ind. 
Sipp   Mch.    Co.,  Paterson,   N.  J. 
Taylor   &    Fenn   Co.,   Hartford,    Conn. 
Winterhoff  Tool  &  Mch.  Co.,  Elkhart,   Ind. 

Drilling  Machines,  Upright 

Aurora   Tool   Works,    Aurora,    Ind. 

Baker   Bros.,    Toledo,    O.  „    . 

Barnes  Co.,  W.  F.  &  John,  231  Ruby  St.,  Rock- 
ford,   IU.  ,_.     . 

Barnes  Drill  Co.,  Inc.,  814  Chestnut  St.,  Rockford, 
IU. 

Beaman  &   Smith   Co..  Providence,   R.   I. 

Biltou    Mch.    Tool   Co.,    Bridgeport,   Conn. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Canedy-Otto  Mfg.  Co.,  Chicago  Heights,  111. 

Cincinnati   Bickford   Tool   Co.,   Oakley,   Cincinnati,   0. 

Cincinnati  Pulley  Mchy.   Co.,  Cincinnati,  O. 

Colburn  Mch.  Tool  Co.,   Franklin,   Pa. 

Davis  Mch.  Tool  Co.,  Inc.,  Rochester,  N.  Y. 

Defiance   Mch.    Wks.,   Defiance,    0. 

Foote-Burt    Co.,    Cleveland,    O. 

Fosdick   Mch.   Tool   Co.,   Cincinnati,   O. 

Garvin  Mch.  Co.,  Spring  and  Varick  Sts.,  New  York. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 

Hawes,    C.    L.,    Ashtabula,    O. 

Henry   &   Wright  Mfg.   Co.,   Hartford,    Conn. 

Hoefer  Mfg.   Co.,   Freeport,  111. 

Knight  Mchy.  Co.,   W.   B.,   St.   Louis,   Mo. 

Langelier    Mfg.    Co.,    Arlington,    Cranston,    R.    I. 

Leland-Gifford   Co.,   Worcester,   Mass. 

Lindgren   Co.,   F.   W.,    Rockford,    111. 

Minster   Mch.   Co.,   Minster,   O. 

Moline    Machinery    Co..    Moline,    HI. 

Moline    Tool   Co.,    Moline,    IU. 

Niles-BementrPond  Co.,  Ill  Broadway,  New  York. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Reed  Co.,  Francis,  43  Hammond  St.,  Worcester, 
Mass. 

Reed-Prentice  Co.,  F.  E.  Reed  Dept.  and  Prentice. 
Bros.    Dept.,    Worcester,    Mass. 

Richards    Mch.    Co.,    Milwaukee,    Wis. 

Rockford   Drilling  Mch.   Co.,   Rockford,   111. 

Rockford    Mch.    Co.,    Rockford,    111. 

Sellers  &  Co.,  Inc.,  Wm.,  Philadelphia,  Pa. 

Sibley   Mch.    Co.,   8   Tutt   St.,    South   Bend,    Ind. 

Silver   Mfg.    Co.,    Salem,    O. 

Sipp   Mch.    Co.,   Paterson,    N.   J. 

Snyder  &  Son,  J.  E.,  Worcester,  Mass. 

Taylor   &    Fenn    Co.,    Hartford,    Conn. 

Weigel  Mch.   Tool   Co.,   Peru,   Ind. 

Drilling  Machines,  Wall  Radial 

Canedy-Otto  Mfg.  Co.,   Chicago  Heights,  DJ. 

Drills,  Center 

Cleveland   Twist  Drill    Co.,   Cleveland,   O. 

Detroit  Twist  Drill  Co.,  Detroit,  Mich. 

Morse   Twist  Drill  &   Mch.    Co.,    New   Bedford.    Mass. 

National  Twist  Drill  &  Tool  Co.,  Detroit,  Mich. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Rich  Tool  Co.,  Railway  Exchange,  Chicago,  HI. 

Slocomb   Co.,  J.   T.,   Providence,   R.   I. 

Standard  Tool  Co.,   Cleveland,  O. 

Whitman  &  Barnes  Mfg.   Co.,  Akron,  O. 

Drills,   Core 

Eclipse     Interchangeable     Counterbore    Co.,     Inc., 
Detroit,    Mich. 

Drills,   Ratchet 

Armstrong    Bros.    Tool    Co.,    313   N.    Francisco   Ave., 

Chicago,    111. 
Cleveland   Twist  Drill   Co.,   Cleveland,   O. 
Detroit  Twist  Drill  Co.,  Detroit,  Mich. 
Green,    Tweed   &   Co..    109   Duane    St.,    New   York. 
National  Twist  Drill  &  Tool  Co.,  Detroit,  Mich. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Standard    Tool   Co.,    Cleveland,   O. 
Walworth  Mfg.  Co.,  Boston,  Mass. 
Whitman  &  Barnes  Mfg.   Co.,  Akron,   0. 


ni-iili.    Twl.l 

Mch     Products'   Co.,    Detroit,    Mich. 
r.  .l.i    ft    0o„    [no.,    II..    KM    Diiane  St.,   New   York. 
Clark     Equipment    Co,     Buehiiniiii,     Mich. 

Cleveland  T«int  Knii    0o„   Cleveland,  O. 

Col  ton    Oo.,    Aitliur.    Detroit,    Mich. 

Detroll    Reamer    .^    Tool    Oo  .    Dtt  rolt,    Mich. 

Detroit  TwiMt  Drill  Co.,   Detroit,   Mich. 

ETraaM    .V    OO.,    [BO,,    Peter    A.,    417    Canal    St.,    New 

Hainniaclicr,    Nchlciiuncr    &    Co.,    -Itli    Ave.    and    13th 

st  .    ,\|.»    York, 
l.atrolio   Tool    p0.i    I  .iitiolir.    Pa. 
Montgomery   &  I  ..  .  Inc.   LOO  Fulton  St.,  New  York. 
m oi       Twiat  Drill  &   Mch.   Co.,   N.-w    Bedford,   Maes. 
National  Twist   Drill  &  Tool  Co.,  Detroit,  Mich. 
Pratt   &    Whitney   Co.,    Hartford.    Conn. 
Rich  Tool  Co.,  Railway  Exchange,  Chicago,  HI. 
Standard    Tool   Co.,    Cleveland.   O. 
Sterling    Products    Co.,    647    W.     Washington    Blvd., 

Chicago,    111. 
I  nion    Twiat    Drill   Co..    Athol.   Mass. 
Whitman   A    Barnes   Mfg.   Co.,   Akron,   O. 
Wimlaii   Tool  Co.,   Cleveland,  O. 

Drinking    Water    Fountains    and 
Systems 

Allen  Filter  Co.,  Toledo,  O. 

Manufacturing   Equipment  &   Eng.    Co.,    Framingham, 
Mass. 

Dynamos 

Electro-Dynamic   Co.,    Bayonne,   N.   J. 

General    Electric  Co.,   Schenectady,   N.   Y. 

Reliance    Electric   &   Eng.    Co.,    1050   Ivanhoe   Road, 

Cleveland,    O. 
Westinghouse  Elec.  &  Eng.  Co.,  East  Pittsburgh,  Pa. 

Electrical    Supplies 

General   Electric  Co.,    Schenectady,   N.   Y. 
Westinghouse  Elec.  &  Eng.  Co.,  East  Pittsburgh,  Pa. 

Elevators 

Albro-Clem  Elevator  Co.,  501  Erie  Ave.,  East,  Phila- 
delphia,    Pa. 
Link-Belt  Company,   Chicago,   HI. 
Northern    Engineering   Works,    Detroit,    Mich. 

Emery   Wheels 
See  Grinding  Wheels. 

Emery  Wheel  Dressers 

See  Dressers,   Grinding  Wheel. 

Engines,  Oil  and  Gas 

Chicago    Pneumatic    Tool    Co.,     1060    Fisher    Bldg., 
Chicago,    111. 

Engines,   Steam 

Buffalo   Forge   Co.,   Buffalo,    N.    Y. 

Buckeye  Engine  Co.,  Salem,  O. 

Hooven,  Owen,  Rentschler  Co.,  Hamilton,  O. 

Etching  Fluid 

Waterston,  J.   M.(  Detroit,  Mich. 

Etching  Machines,  Electrical 

Gibb   Instrument   Co.,   Detroit,   Mich. 

Expanders,   Tube 

Nicholson    &    Co.,    W.    H.,    112   Oregon    St.,    Wilkes- 

Barre,    Pa. 
Watson-Stilman    Co.,    192    Fulton    St.,    New    York. 

Expansion  Joints 

Nuttall  Co.,  R.  D.,  Pittsburgh,  Pa. 

Eye   Protectors 

Willson  &  Co.,  Inc.,  T.  A.,  Reading  Pa. 

Facing  Tools 

Alert  Tool   Co.,  Philadelphia,  Pa. 
Genesee  Mfg.  Co.,  Rochester,  N.  Y. 

Fans,    Exhaust,    Electric,    Ventilating 

Buffalo   Forge   Co.,    Buffalo,    N.    Y. 
General   Electric  Co.,    Schenectady,   N.   Y. 
Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh,  Pa. 

Fence,  Wire  Mesh   for   Factories 

Page  Steel  &  Wire  Co.,  Adrian,  Mich. 

Ferro   Tungsten 

Vanadium-Alloys  Steel    Co.,   Pittsburgh,   Pa. 

File   Handles 

Grover    File    Co.,    Nashua,    N.    H. 

Hammacher,    Schlemmer   &    Co.,   4th    Ave.   and   13th 

St.,    New    York. 
Osgood   Tool   Co.,   J.   L.,    Buffalo,   N.   Y. 
Vixen  Tool  Co.,  Newark,   N.  J. 

Files 

American  Swiss  File  &  Tool   Co.,  24  John  St.,    New 

York. 
Barnett  Co.,  G.   &  H.,  Philadelphia,  Pa. 
Delta  File  Works,  Philadelphia,   Pa. 
Disston  &   Sons,   Inc.,   Henry,   Philadelphia,   Pa. 
Grover    File    Co.,    Nashua,    N.    H. 
Hammacher,    Schlemmer   &   Co.,    4th    Ave.    and    13th 

St.,    New    York. 
Montgomery  &  Co.,  Inc.,  105  Fulton  St.,   New  York. 
Nicholson  File  Co.,  Providence,  R.  I. 
Reichhelm   &    Co.,    E.    P.,    24   John   St.,    New    York. 
Vixen  Tool  Co.,   Newark,   N.  J. 
Whitman   &  Barnes  Mfg.   Co.,   Akron,   O. 

Filing  Machines,  Die,  Etc. 

Ames  Co.,  B.   C,   Waltham,   Mass. 
Cochrane-Bly   Co.,    Rochester,    N.    Y. 
Johnson   &    Biddle   Tool    Co.,    Elkhart,    Ind. 
Oliver   Instrument   Co.,    Adrian,    Mich. 
Oliver   Machinery   Co.,   Grand   Rapids,    Mich. 

Fillet,   Leather 

Graton   &   Knight   Mfg.   Co.,   Worcester,   Mass. 

Filters,   Drinking  "Water 

Allen   Filter  Co.,   Toledo,   O. 

Fittings,  Hydraulic 

Hydraulic  Press  Mfg.   Co.,   Mount  Gilead,   Ohio. 
Metalwood  Mfg.   Co.,  Boston,  Mass. 
Walworth    Mfg.    Co.,    Boston,    Mass. 
Watson-Stillmon    Co.,    192   Fulton    St.,    New   York. 

Fittings,  Steam 

Dart  Mfg.  Co.,  E.  M..  Providence,  R.  I. 
Walworth  Mfg.  Co.,  Boston,  Mass. 


Pl*xlbl«  siiiiris 

Breeaa   Mtg.    <'o.    wuark,   N.  J. 

Chicago    FTexibU    Shalt   Co.,    115-1    So.    Central    Ave., 

Chicago.    III. 
Oliver   Tnatruincnt   Co.,   Adrian     Midi. 
Stow    Mlg.    Oo.,    r.nigliumton,    N.    Y. 

I   lux.    Welding 

Gisholt   Mob.    Co.,    0   S.    Baldwin    St..    Madison,    Wla. 


Buffalo    Forge   Co.,   Buffalo,   N.    Y. 

Machinery   Co.    of   America,    Big   Rapids,    Mich. 

Forging    M;<  i-li  i  ins 

Acme    Machinery    Co.,    Cleveland,    O. 

Aja.x  Mfg.  Co.,  Cleveland,  O. 

ItliHH  Co..   E.   W.,   17  Adams  St.,  Brooklyn,  N.  Y. 

Billings   &    Siicncer    Co.,    Hartford,    Conn. 

Beuudry    iV    Co.,     Inc.,    Boston,    Mass. 

National  Mchy.   Co.,   Tiffin,  O. 

Williams,   White   &   Co.,   Moline,   111. 

Forgings,    Drop 

Bay   City  Forgo  Co.,   Erie,   Pa. 

Billings   &   Spencer   Co.,   Hartford,    Conn. 

.loli ri.it on    &    Jennings    Co.,    Addison    Road    and   Lake 

Shore   R.    It.   Tracks,    Cleveland,   O. 
Steel  Improvement  &  Forge  Co.,  Cleveland,  O. 
Whitman  &   Barnes  Mfg.   Co.,   1000  West  120th  St., 

Chicago,  111. 
Williams   &   Co.,   J.    H.,    61    Richards   St.,    Brooklyn, 

N.   Y. 
Wyraalen-Gordon   Co.,   Worcester,   Mass. 

Forgings,  Iron  and  Steel 

American    Hollow   Boring    Co.,    Erie,    Pa. 

Bay  City  Forge  Co.,   Erie,  Pa. 

Camden   Forge  Co.,  Camden,   N.  J. 

Carnegie  Steel  Co.,   Pittsburgh,  Pa. 

Cres8on- Morris   Co.,   Philadelphia,   Pa. 

Dyson  &  Sons,  Joseph,  Cleveland,  O. 

Hammond  Steel  Co.,   Inc.,  Syracuse,   N.   Y. 

Johnston    &    Jennings    Co.,    Addison    Road    and    Lake 

Shore  R.   R.    Tracks,   Cleveland,    O. 
Machinery   Forging   Co.,    Cleveland,   O. 
Steel   Forgings   Co.,    Cleveland,   O. 

Forming   and    Bending   Machines 

Shuster  Co.,  F.  B.,  New  Haven,  Conn. 

Foundry  Equipment 

Adams  Co.,   Dubuque,   Iowa. 
Ingersoll-Rand   Co.,    11    Broadway,    New   York. 
New  Britain  Mch.   Co.,   New  Britain,  Conn. 
Northern   Engineering   Works,    Detroit,    Mich. 

Furnaces,  Annealing 

American  Gas  Furnace  Co.,  24  John  St.,  New  York. 
Bennett  Co.,  W.  R.,  Elmwood,  Conn. 
Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 
Chicago   Flexible   Shaft  Co.,    1154   So.    Central   Ave., 

Chicago,    111. 
General    Electric   Co.,   Schenectady,    N.   Y. 
Strong,   Carlisle  &  Hammond  Co.,  Cleveland,  O. 
Surface  Combustion  Co.,  366  Gerard  Ave.,  New  York. 

Furnaces,    Case-Hardening 

American  Gas  Furnace  Co.,  24  John  St.,  New  York. 
Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.   I. 
Chicago   Flexible   Shaft   Co.,   1154   So.    Central   Ave., 

Chicago,    111. 
General    Electric    Co.,    Schenectady,    N.   Y. 
Strong,   Carlisle  &  Hammond  Co.,  Cleveland,  O. 
Surface  Combustion  Co.,  366  Gerard  Ave.,  New  York. 

Furnaces,  Electric 

Brown  Instrument  Co.,   Philadelphia,  Pa. 
General    Electric    Co.,    Schenectady,    N.   Y. 
Hoskins   Mfg.    Co.,   Detroit,    Mich. 

Furnaces,    Hardening 

American  Gas  Furnace  Co.,  24  John  St.,  New  York. 
Bennett  Co.,  W.  R.,  Elmwood,  Conn. 
Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 
Chicago   Flexible   Shaft  Co.,   1154   So.    Central   Ave., 

Chicago,    111. 
General   Electric   Co.,    Schenectady,    N.   Y. 
Hoskins  Mfg.   Co.,   Detroit,   Mich. 
Strong,   Carlisle  &  Hammond  Co.,  Cleveland,  O. 
Surface  Combustion  Co.,  366  Gerard  Ave.,  New  York. 
Yost  Mfg.    Co.,   Meadville,   Pa. 

Furnaces,  Melting 

American  Gas  Furnace  Co.,  24  John  St.,  New  York. 
Chicago   Flexible   Shaft  Co.,    1154   So.    Central  Ave., 

Chicago,    111. 
Strong,   Carlisle  &  Hammond  Co.,  Cleveland,  O. 
Surface  Combustion  Co.,  366  Gerard  Ave.,  New  York. 

Furnaces,  Tempering 

American  Gas  Furnace  Co.,  24  John  St.,  New  York. 
Bennett  Co.,  W.  Rv  Elmwood,  Conn. 
Brown  &  Sharpe  Mfg.   Co.,  Providence,  R.  I. 
Chicago   Flexible   Shaft   Co.,    1154   So.   Central    Ave., 

Chicago,    111. 
General   Electric   Co.,    Schenectady,    N.   Y. 
Hoskins  Mfg.   Co.,   Detroit,   Mich. 
Strong,   Carlisle  &  Hammond  Co.,  Cleveland,   O. 
Surface  Combustion  Co.,  366  Gerard  Ave.,  New  York. 

Furniture,   Drafting-Room 

Canton  Art  Metal   Co.,   Canton,  O. 

Economy  Drawing  Table  &  Mfg.  Co.,   Adrian,   Mich. 

New  Britain  Mch.  Co.,  New  Britain,  Conn. 

Furniture,  Shop 

Canton  Art  Metal  Co.,   Canton,  O. 

Manufacturing  Equipment  &  Engineering  Co.,   Farm- 

ingham,    Mass. 
New    Britain  Mch.  Co.,   New  Britain,   Conn. 
Western   Tool   &   Mfg.    Co..    Springfield,   O. 

Gages,  Amplifying 

American  Gauge  Co.,  Dayton,  O. 
Gages,  Depth 

Black  &  Decker  Mfg.   Co.,  140  S.  Calvert  St.,   Balti- 

More,    Md. 
Brown  &  Sharpe  Mfg.   C,  Providence,   R.   I. 
Goddard  Tool  Co.,  Chicago,   HI. 
Harris   Engineering   Co.,   H.    E.,   Bridgeport,    Conn. 
Marvin   Mfg.   Co.,   W.   B.,   Urbana,   O. 
Modem  Tool  &  Mch.  Works,  Inc.,  Newark,  N.  J. 
Rogers  Works,  Inc.,  John  M.,  Gloucester  City,  N.  J. 
Slocomb  Co.,  J.  T.,  Providence,  R.  I. 
S-P   Manufacturing  Co.,  Cleveland,   O. 
Starrett  Co.,   L.   S.,   Athol,   Mass. 
Taylor-Shantz  Co.,   Rochester,   N.  Y. 
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BLACK  DIAMOND  FILE  WORKS 


ESTABLISHED  1863 


INCORPORATED 


Twelve  Medals  of 

Award  at 
INTERNATIONAL 

Expositions 


Special  Grand  Prize 
GOLD  ME] 
Atlanta,  1895 


Copy  of  Catalogue  will  be  sent  free  to  any  interested  File  U««t  upoo  application 


G.  &  H.  BARNETT  COMPANY  Philadelphia,  Pa. 

Owned  and  Operated  by  Nicholson  File  Company 


CASTELLATING 
MACHINE 


Let  us  help  you  solve  your  nut  slotting 
problem  with  one  of  our  machines 
especially  for  this  purpose.  1,4"  to  ifa" 
nuts.  400  to  700  complete  per  hour.  Ask 
your  dealer  or  write  us  for  full  infor- 
mation. 

The  Craftsman  Tool  Company 

Conneaut,  Ohio 


TUCKER  OIL  HOLE  COVERS 


(in  yonr  product  add  to  the  efficiency  of  your 
machined.  Every  oil  hole  should  be  protected 
from  foreign  matter,  oil  Bole  ('overs  emphasize 
to  the  operator  the  parts  needing  lubrication. 
Tucker  Oups  not  only  do  this,  but  every  style 
of  oiler  is  built  for  practical  use,  not  as  an 
ornament. 

Style  A  has  Rotary  Sleeve, 
Style   B   has   Rotary   Head. 


Style   C. 


Style  D. 


W.    M.    %    C.   F.   TUCKER,  Hartford,   Conn. 

FOREIGN   AGENTS:    Penwich    Prerea  A    Co.,    Paria,    Prance,     iturton. 
Griffiths  &  Co.,  Ltd.,  London,   Bng. 


CUT    DOWN    THE    COST 
OF    YOUR    DIES    with    a 
J.  &  B.     BENCH 
FILING     MACHINE 

It  has  made  and  saved  money  for  us  on 

our  die  work  and  will  do  ihe   same  for 

you.     It  holds  standard  file*,  and 

cannot  be  beat   for 

ISM  mg  and  lapping. 

Johnson 
&Biddle 
Tool  Co. 

312-314 

North  Main   Street 

ELKHART,  Ind. 
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Qo  .    It     C      Waltham.    Maia 
Black  A    Decker  MiL-    Co.,    no  s    Oalverl   St..   Baitl- 

\U 

Brown  A   Sharpe   Mfi:    0.,   Providence,   U.   I 

Qoddard  Tool  Do.,  Chicago,   ill. 

llama    Engineering   Co.,    II     i:  ,    Bridgeport.    Conn. 

JIoritm    Work*.    Inc.,    John    M..    Clou..  N,    J. 

s  r    Manufacturing  Co  .   Cleveland,   o 
Btarretl   Co..  L    s  .    itnol,   Maes. 
Taft-Peirce  Mfg.    Co.,    Woonsocket,    II.    l. 

T.inIoi  Shunt.'.    Co..    Rocheiti  r.    N.    ^ 

liauc*.   Height 

Starred     C  .    1..     S  .     Athol.    8 

GaifcH,   I'Iiik  anil    Ring 

Advance  Tool   Co.,   Oil  O. 

Arrow     Tool     Co.,     Brid  Conn. 

Halli    A    Co.,     liu-  .     '  Worcester,    Mass. 

Kortnev     Mfg.     Co..     D    II    rilll  .     V     .1 

Qreenfleld   Tap  A    Die  Corp.,  Greenfield,   Mass. 
Krasberk   Engineering   >v    Mfg    Corp.,  0:1(1  I.nke  Shore 

Drive,    Chicago,    ill. 

Lge   Co.,   W.    P.,   Bedford,   Ind. 
M-lem  Tool    .V    Mch.   Works,   Inc..   Newark,   N.  J. 
MoiM     I  111    A    Mch.    Co..    New    Bedford,    Mass. 

Cottc  I [oh.    Wks.,    9.    A.,    77    B,    130th    St., 

New 
Pratt    A    Whitney    Co.,    Hartford,  .Conn. 
Taft -Peirce    Mfg.    Co.,    Woonsocket,    R.    I. 

GnureM,    Recording,   Steam,    V n cnn in 

Bristol    Co..    Waterbnry,    Conn. 

Brown    Instrument   Co.,    Philadelphia,    Pa. 

Krasberg   Engineering   &   Mfg.    Corp.,   536  Lake   Shore 

Drive,    Chicago,    111. 
Reliance    Gauge    Column    Co.,    6008    Carnegie    Ave., 

Cleveland,    O. 

Gages,  Snnp 

Arrow    Tool    Co.,    Bridgeport,    Conn. 

Brown    &    Sharpe   Mfg.    Co.,    Providence,    It.    I. 

Cleveland  Twist  Drill   Co.,  Cleveland,  O. 

Goddard   Tool   Co..   Chicago,   111. 

Qreenfleld  Tap  &  Die  Corp.,  Greenfield,  Mass. 

Harris    Engineering   Co.,    H.    E.,    Bridgeport,    Conn. 

Johansson.   Inc.,  C.   E..   245  W.   55th   St.,   New   York. 

Krasberg   Engineering   &   Mfg.    Corp.,   536  Lake   Shore 

Drive,    Chicago,    111. 
Lowrv-Knise  Tool  Co.,  Inc.,  Syracuse,  N.  Y. 
Marvin   Mfg.   Co..   W.   B..   Urbana,   O. 
Modern  Tool  &  Mch.  Works,  Inc.,   Newark,  N.  J. 
Potter  Tool  &   Mch.  Wks.,   S.   A.,   77   E.   130th   St., 

New   York. 
Pratt   &    Whitney   Co.,   Hartford,    Conn. 
Reliance  Die  &  Stamping  Co.,  515  N.  La  Salle  8t., 

Chicago,    111. 
Rogers  Works,  Inc.,  John  M.,  Gloucester  City,  N.  J. 
S-P   Manufacturing  Co.,   Cleveland,   O. 
Starrett   Co..   L.    S.,   Athol,   Mass. 
Steel   Products  Engineering  Co.,   Springfield,   O 
Taft-Peirce   Mfg.   Co.,   Woonsocket,    R.   I. 
Tavlor-Shantz  Co.,   Rochester,   N.   Y. 
TJrbana  Tool  &  Die  Co.,   Urbana,  O. 

Gages,  Special  Measnrlnif 

Meyers  Gage  Co.,  W.   P.,  Bedford,  Ind. 
Wilcos  Motor  &  Mfg.  Co.,  Saginaw,  Mich. 

Gages,   Surface 

Black  &  Decker  Mfg.  Co.,  140  S.  Calvert  St.,  Balti- 
more,  Md. 
Brown    &    Sharpe   Mfg.    Co.,   Providence,   R.    I. 
Columbus  Die,  Tool  &  Mch.  Co.,  Columbus,  O. 
Goddard  Tool  Co.,   Chicago,  111. 
Harris   Engineering  Co.,   H.    E.,   Bridgeport,    Conn. 
Marvin   Mfg.   Co.,   W.   B.,   Urbana,   O. 
Pratt    &    Whitney    Co.,    Hartford,    Conn. 
S-P   Manufacturing  Co..   Cleveland,   O. 
Starrett  Co.,  L.   S.,   Athol,  Mass. 
Tavlor-Shantz  Co.,  Rochester,  N.  Y. 
Urbana  Tool  &  Die  Co.,  Urbana,  O. 

Canes.  Taper 

Pratt   &   Whitney   Co.,   Hartford,    Conn. 
Starrett  Co.,  L.   S.,  Athol,   Mass. 
Taft-Peirce   Mfg.   Co.,   Woonsocket,   R.   I. 

Gages,    Thread 

American   Die    &    Tool    Works,    173   Lexington    Ave., 

Brooklyn.    N.   Y. 
Arrow    Tool    Co.,    Bridgeport,    Conn. 
Bath    &    Co.,    Inc.,    John,    Worcester,    Mass. 
Bicknell-Tbomas   Co.,    Greenfield,    Mass. 
Greenfield  Tap  &  Die  Corp.,   Greenfield,  Mass. 
HUnois  Tool  Works,  Chicago,   111. 
Meyers  Gage  Co.,  W.  F.,  Bedford,  Ind. 
Modern  Tool  &  Mch.  Works,  Inc.,  Newark,  N.  J. 
Pratt  &  Whitney   Co.,   Hartford,   Conn. 
Reliance   Die   &   Stamping   Co.,   515   N.   La   Salle    St., 

Chicago,    111. 
Rogers  Works,   Inc.,   John  M.,   Gloucester  City,   N.  J. 
Sheffield  Mch.  &  Tool  Co..  Dayton,  O. 
Starrett   Co.,   L.    S.,   Athol,   Mass. 
Taft-Peirce  Mfg.   Co.,   Woonsocket,   R.   I. 

Gating  Machines,  Universal 

American   Gauge   Co.,   Dayton,   O. 
Davie   Tool   Co.,   Cleveland,   O. 

Gaskets 

Graton   &   Knight  Mfg.    Co.,   Worcester,   Mass. 
Greene,   Tweed  &  Co.,   109   Duane   St.,   New  York. 

Gear   Blanks,   Bronze 

Bunting    Brass    &    Bronze    Co.,     749     Spencer    St., 

Toledo,    O. 
Johnson  Bronze   Co.,   New  Castle,  Pa. 
Lumen   Bearing   Co.,    Buffalo,    N.    Y. 

Gear   Blanks,   Rawhide 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston  Ave.,  Chi- 
cago, 111. 

Ganschow  Co.,  Wm.,  Washington  Blvd.  and  Morgan 
St.,    Chicago,    111. 

Gear  Blanks,  Steel 

Carnegie    Steel    Co.,    Pittsburgh,    Pa. 
Crucible  Steel  Forge  Co.,  Cleveland,  O. 
Hammond   Steel   Co.,   Inc.,   Syracuse,   N.  Y. 

Gear  Cnttinj?  Machines,  Bevel  (Gen- 
erator and   Templet   Planer) 

Bilgram     Mch.     Works,      1231     Spring     Garden     St., 

Philadelphia,    Pa. 
Gleason    Works,    Rochester,    N.    Y. 
Machine  Products  Co.,  Cleveland,  O. 

Gear  Cutting  Machines,  Bevel  (Rotary 
Cntter) 

Bickett  Mch.  &  Mfg.   Co.,  Cincinnati,  O. 
Brown  &  Sharpe  Mfg.   Co.,  Providence,  R.  I. 


I  lather    Mr„.    (JO.,     Nushua.     N.     II. 

Could     A      1  I  t-i  hai.lt..     Newark.     N.     J. 

Newark    Otar    Gutting    Mch.    Co.,    Newark,     N.    J. 

H'hiton    M.li     Co..     1 1      |.;  ,    N.  v,     LondoB,    Conn. 

Gear     Cutting     Machine*,      Helical     anil 
Spur    (Hob) 

Adams   I'ii,,    I  >mIiu(|ui>,    Iowa. 
Barber  Colman    Co.,    Rockford.    111. 

Boston    (our    Works,    Norfolk    Downs,    Mass. 
Qould     A     Klverhanlt,     Newark,     N.     J. 

Jonea  Superior  Men.  Co.,  1258  W.  North  Ave,  Chi- 
cago.  III. 

I  '••     Bradner   Co.,   Cleveland,   O. 

Newark   dear   Gutting   Mch.    Co.,   Newark,    N.    J. 

Meisclbach  Cutuecl  Mfg.  Co.,  27  Congress  St.,  New- 
ark.   N.    J. 

'■far  Cutting  Machines,  Helical  and 
Spur    (Simper    mill    I'lancr    Type) 

Fellows  Gear   Simper  Co..   Springfield,    Vt. 
Machine    Products    Co.,    Cleveland,    O. 

Gear  Cntttiiff  Machines,  Spar  (Rotary 
Cntter) 

Hilton   Mch.   Tool  Co.,   Bridgeport,   Conn. 

Brown   A   Sharpe   Mfg.   Co.,   Providence,   R.   I. 

Blather  Mfg.   Co.,   Nashua,   N.   H. 

Qould    A     Klierhardt.    Newark,    N.    J. 

Newark   Gear    Cutting    Mch.    Co.,    Newark,    N.    J. 

Waltliam    Machine   Works,    Waltham,    Mass. 

Whiton  Mch.  Co.,   D.   E.,   New  London,  Conn. 

Gear  Cnttlns.  Machines,  Worms  and 
Worm    Wheels    (Hob) 

Adams  Co.,   Dubuque,   Iowa. 

Barher-Colman    Co.,    Rockford,    111. 

Bilton    Mch.    Tool    Co.,    Bridgeport,    Conn. 

Boston   Gear  Works,    Norfolk   Downs,   Mass. 

Gould  &  Eberhardt  Newark,   N.  J. 

Jones  Superior  Mch.  Co.,  1258  W.  North  Ave.,  Chi- 
cago,   111. 

Meiselbach-Catuccd  Mfg.  Co.,  27  Congress  St.,  New- 
ark,  N.   J. 

Newark  Gear  Cutting  Mch.  Co.,   Newark,   N.  J. 

Gears,    Bnkelite-Mlcarta 

Albaugh-Dover  Co.,  2100  Marshall  Blvd.,   Chicago,  111. 

Chicago  Rawhide  Mfg.  Co.,  1301  Elaton  Ave.,  Chi- 
cago,   111. 

Cresson-Morris   Co.,   Philadelphia,    Pa. 

Crofoot  Gear  Works,  Inc.,  Cambridge  A  Branch, 
Boston,    Mass. 

Earle  Gear  &  Mch.  Co.,  4705  Stenton  Ave.,  Phila- 
delphia,  Pa. 

Foote  Bros.  Gear  &  Mch.  Co.,  210  N.  Carpenter  St., 
Chicago,    111. 

Ganschow  Co.,  Wm.,  Washington  Blvd.  and  Morgan 
St.,    Chicago   111. 

Grant  Gear  Works,   Inc.,  Boston,   Mass. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 

Horsburgh  &  Scott  Co.,  Cleveland,  O. 

Meisel  Press  Mfg.  Co.,  948  Dorchester  Ave.,  Boston, 
Mass. 

Newark  Gear  Cutting  Mch.  Co.,  Newark,  N.  J. 

Nuttall   Co.,   R.   D.,   Pittsburgh,   Pa. 

Philadelphia    Gear    Works,    Philadelphia,    Pa. 

Van   Dorn   &   Dutton   Co.,    Cleveland,   O. 

Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh,  Pa. 

Gears,    Cnt 

Adams  Co.,  Dubuque,  Iowa. 

Albaugh-Dover  Co.,  2100  Marshall  Blvd.,  Chicago,  111. 

Albro-Clem  Elevator  Co.,  501  Erie  Ave.,  East  Phila- 
delphia,  Pa. 

Bilgnm  Mch.  Works,  1231  Spring  Garden  St.,  Phila- 
delphia,  Pa. 

Boston  Gear  Works,   Norfolk  Downs,  Mass. 

Brown  Co.,  A.   &   F.,   79  Barclay  St.,   New  York. 

Brown  &  Sharpe  Mfg.   Co.,  Providence,  R.  I. 

Caldwell  &  Son  Co.,  H.  W.,  17th  St.  and  Western 
Ave.,    Chicago,    111. 

Cincinnati   Gear   Co.,    Cincinnati,    O. 

Crofoot  Gear  Works,  Inc.,  Cambridge  A  Branch, 
Boston,    Mass. 

Cross  Gear  &  Engine  Co.,  Detroit,  Mich. 

Cullman  Wheel  Co.,  1339  Altgeld  St.,   Chicago,  111. 

Davis,    Rodney,    Philadelphia,    Pa. 

Earle  Gear  &  Mch.  Co.,  4705  Stenton  Ave.,  Phila- 
delphia,  Pa. 

Fawcus  Machine  Co.,  Pittsburgh,  Pa. 

Fellows  Gear  Shaper  Co.,   Springfield,  Vt. 

Flather  Mfg.   Co.,   Nashua,   N.   H. 

Foote  Bros.  Gear  &  Mch.  Co.,  210  N.  Carpenter  St.. 
Chicago,    111. 

Ganschow  Co.,  Wm.,  Washington  Blvd.  and  Morgan 
St.,    Chicago   111. 

General   Electric  Co.,    Schenectady,   N.   Y. 

Gleason    Works,    Rochester,    N.    Y. 

Grant  Gear  Works,   Inc.,  Boston,   Mass. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 

Hindley  Gear  Co.,  Philadelphia,  Pa. 

Horsburgh  &  Scott  Co.,  Cleveland,  O. 

Jones  Foundry  &  Mch.  Co.,  W.  A.,  4409  W.  12th 
St.,   Chicago,   111. 

Lees-Bradner   Co.,    Cleveland,   O. 

Link-Belt  Company,.  Chicago,  111. 

Machine   Products   Co.,    Cleveland,    O. 

Meisel  Press  Mfg.  Co.,  948  Dorchester  Ave.,  Boston, 
Mass. 

Meiselbach-Catucci  Mfg.  Co.,  27  Congress  St.,  New- 
ark,  N.   J. 

Newark   Gear  Cutting  Mch.   Co.,   Newark.   N.  J. 

Northern   Engineering  Works,   Detroit,   Mich. 

Nuttall  Co.,   R.   D.,    Pittsburgh,   Pa. 

Philadelphia    Gear    Works,    Philadelphia,    Pa. 

Simonds  Mfg.   Co.,  Pittsburgh,  Pa. 

Stahl    Gear   &   Mch.    Co.,    Cleveland,    O. 

Taylor  Machine  Co.,   Cleveland,  O. 

Van   Dorn  &  Dutton   Co.,   Cleveland,   O. 

Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh,  Pa. 

Gears,    Double   Helical,   Cnt 

Earle  Gear  &  Mch.  Co.,  4705  Stenton  Ave.,  Phila- 
delphia,   Pa. 

Fawcus    Machine    Co.,    Pittsburgh,    Pa. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 

Machine   Products   Co.,   Cleveland,    O. 

Newark  Gear  Cutting  Mch.   Co.,  Newark,  N.  J. 

Gears,    Fabric 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston  Ave.,  Chi- 
cago, 111. 

Cresson-Morris   Co.,    Philadelphia,    Pa. 

Crofoot  Gear  Works,  Inc.,  Cambridge  A  Branch, 
Boston,   Mass. 

General   Electric  Co.,   Schenectady,   N.   Y. 

Grant  Gear  Works,    Inc.,   Boston,   Mass. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 


MflMl    Preaa   Mfg.    Co.,   018   Dorchester   Ave.,   Boston, 

MllHM. 

Htnlil    Gear   ft    Mch.    Co..    Cleveland.    0. 
Van    Dorn    A     1'iitlon    DO.,    Cleveland,    O. 

I. chin,     I'llier 

GaiiHchow    Co,    Win.,    Washington    Blvd.    and    Morgan 

St.,     Chicago,     111. 

Clears,    Molded 

Brown   Co.,   A.    A    I'.,   7!l   Barclay   St..    New  York. 
Caldwell    A    Son    Co.,    11.    W..    17th    St.    and    Western 

Am.,   Chicago.   111. 

Ilorril    Co.,    Philadelphia,    Pa. 
Crofoot     Gear     Works,     Inc.,     Cambridge     A     Branch, 

Boston,    Mass. 
Franklin    Mfg.    Co.,   7:S8   Gilford   St.,   Syracuse,    N.   Y. 
Horsburgh   &   Scott   Co.,   Cleveland,   O. 
Jonea    Foundry   &    Mch.    Co.,    W.    A..    4409    W.    12th 

St .,     Chicago,     111. 
Link-Belt    Company,    Chicago.    111. 
Philadelphia    Gear    Works,    Philadelphia,    Pa. 
siald    Gear  &   Mch.   Co..   Cleveland,   O. 
Taylor  Machine   Co.,   Cleveland,   O. 
Van   Dorn   &   Dutton   Co.,   Cleveland,   O. 

Gears,    Rawhide 

Albaugh-Dover  Co.,  2100  Marshall  Blvd.,  Chicago,  111. 

Boston   Gear   Works,   Norfolk  Downs,  Mass. 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston  Ave.,  Chi- 
cago,   111. 

Cresson-Morris    Co.,    Philadelphia,    Pa. 

Crofoot  Gear  Works,  Inc.,  Cambridge  A  Branch, 
Boston,   Mass. 

Earle  Gear  &  Mch.  Co.,  4705  Stenton  Ave.,  Phila- 
delphia,   Pa. 

Fawcus   Machine   Co.,    Pittsburgh,    Pa. 

Foote  Bros.  Gear  &  Mch.  Co.,  210  N.  Carpenter 
St.,    Chicago,    111. 

Ganschow  Co.,  Wm.,  Washington  Blvd.  and  Morgan 
St.,    Chicago,    111. 

Grant    Gear    Works,    Inc.,    Boston,    Mass. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 

Horsburgh  &   Scott  Co.,   Cleveland,   O. 

Meachem  Gear  Corporation,  Syracuse,  N.   Y. 

Meisel  Press  Mfg.  Co.,  948  Dorchester  Ave.,  Boston, 
Mass. 

Nuttall  Co.,  R.  D.,  Pittsburgh,  Pa. 

Philadelphia  Gear   Works,   Philadelphia,   Pa. 

Stahl  Gear  &  Mch.  Co.,  Cleveland,  O. 

Van  Dorn  &  Dutton  Co.,  Cleveland,  O. 

Gears,  Worm 

Albaugh-Dover  Co.,  2100  Marshall  Blvd.,  Chicago,  111. 

Albro-Clem  Elevator  Co.,  501  Erie  Ave.,  East, 
Philadelphia,    Pa. 

Baush   Mch.    Tool    Co.,    Springfield,    Mass. 

Boston  Gear  Works,  Norfolk  Downs,  Mass. 

Brown   &  Sharpe  Mfg.   Co.,  Providence,   R.  I. 

Brown  Co.,  A.  &  F.,  79  Barclay  St.,  New  York. 

Cincinnati  Gear   Co.,   Cincinnati,   O. 

Crofoot  Gear  Works,  Inc.,  Cambridge  A  Branch, 
Boston,   Mass. 

Earle  Gear  &  Mch.  Co.,  4705  Stenton  Ave.,  Phila- 
delphia,  Pa. 

Fawcus    Machine   Co.,    Pittsburgh,    Pa. 

Foote  Bros.  Gear  &  Mch.  Co.,  210  N.  Carpenter 
St.,    Chicago,    111.  .   „ 

Ganschow  Co.,  Wm.,  Washington  Blvd.  and  Morgan 
St.,    Chicago,    111. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
Pa. 

Hindley  Gear  Co.,  Philadelphia,  Pa. 

Horsburgh   &   Scott   Co.,    Cleveland,    O. 

Link-Belt   Company,   Chicago,   111. 

Meisel  Press  Mfg.   Co.,  948  Dorchester  Ave.,   Boston, 

Newark  Gear  Cutting  Mch.   Co.,   Newark,   N.   J. 
Nuttall  Co.,  R.  D.,  Pittsburgh,  Pa. 
Philadelphia  Gear  Works,    Philadelphia,   Pa. 
Stahl  Gear  &  Mch.  Co.,  Cleveland,  O. 
Taylor  Machine   Co.,   Cleveland,   O. 
Van  Dorn  &  Dutton  Co.,  Cleveland,  O. 

Gear    Testing   Machinery 

Adams   Co.,    Dubuque,    Iowa 

Gisholt  Mch.   Co..   9   S.   Baldwin  St.,   Madison,   Wis. 
Gleason   Works,    Rochester,    N.   Y. 
Machine   Products   Co.,    Cleveland,    O. 
Morse    Twist    Drill    &    Machine    Co.,    New    Bedford, 
Mass. 

Gear   Tooth   Rounders 

Cross  Gear  &  Engine  Co.,  Detroit,   Mich. 

Ingle   Machine   Co.,   Rochester,   N.   Y.    _ 

LeBlond    Mch.    Tool    Co.,    R.    K.,    Cincinnati,    O. 

Walker  Mch.   Co.,  Chas.  H.,  Detroit,  Mich. 

Generators,   Acetylene 

Air  Reduction  Co.,  Inc.,  120  Broadway,  New  York. 

Davis-Bournonville   Co.,   Jersey   City,   N.   J. 

Generators,   Electric 

General  Electric  Co.,   Schenectady,   N.Y. 
Reliance    Elec.    &    Eng.    Co.,    1056    Ivanhoe    Road, 
Cleveland,  O.  , 

Generators,    Gas 

American  Gas  Furnace  Co.,  24  John  St.,  New  York. 

Generators,   Oygen  and  Hydrogen 

Davis-Bournonville   Co.,   Jersey   City,   N.   J. 
International   Oxygen  Co.,   Newark,   N.  J. 

Gibs  and  Keys  for  Connecting  Rods 

Moltrup   Steel  Products  Co.,   Beaver  Falls,  Pa. 

Goggles,   Safety 

Willson  &  Co.,  Inc.,  T.  A.,  Reading,  Pa. 
Grease    Cnps 

Michigan    Lubricator    Co.,    Detroit,    Mich. 

Grinding    Fixtnres 

Modern  Tool  &  Mch.  Wks.,  Inc.,  Newark,  N.  J. 

Grinding    Machines,    Abrasive    Belt  „ 

Blevney  Mch.   Co.,   Greenfield,   Mass. 
Hawes,   C.  L.,   Ashtabula,   O. 

Grinding  Machines,  Bench 

Athol    Mch.    Co.,    Athol,    Mass. 

Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridge- 
port,  Conn. 

Builders   Iron   Foundry    Co.,    Providence,    R.    I. 

Cincinnati  Elec.  Tool  Co.,  Cincinnati,  O. 

Diamond   Mch.   Co.,   Providence,   R.   I. 

Forbes  &  Myers,  178  Union  St.,  Worcester,  Mass. 

Greenfield  Tap  &  Die  Corp.,   Greenfield,  Mass. 

Hardinge  Bros.,  Inc.,  Berteau  and  Ravenswood  Aves., 
Chicago,    111.  ,        _ 

New   Britain   Mch.    Co.,    New   Britain,   Conn. 

Ransom  Mfg.  Co.,  Oshkosh,  Wis. 

Rivett  Lathe  &  Grinder  Co.,  Brighton,  Boston,  Mass. 

Webster  &  Perks  Tool  Co.,   Springfield,  O. 
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WILMARTH 
GRINDING 


&  MORMAN 
MACHINES 


MADE 
IN  ALMOST 

100  * 

STYLES 


We're  holding  a  Catalog  for  you  — Send  for  it  to-day. 

WILMARTH  &  MORMAN  COMPANY 

MASTER  GRINDER  MAKERS 

1180  Monroe  Avenue,  N.  W.  Grand  Rapids,  Mich.,  U.  S.  A. 

MANUFACTURERS  OF  DRILL  GRINDERS,  SURFACE  GRINDERS,  UNIVERSAL   GRINDERS 


Bolt  Threaders,  Bolt  Headers,  Nut  Tappers 


Write  us  your  needs 
in  this  line.  Makers  of 
Bolt  and  Nut  Machin- 
ery and  Forging  Ma- 
chines of  every  kind. 

CATALOG 
On  Request 


THE  ACME  MACHINERY  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 

FOREICN    AGENTS:     Burton.    Griffiths   &   Company.    Ltd..    London; 
Glaenzer   6c]  Perreaud,    Paris,'  France. 


"MILFORD"  HACK    SAW    BLADES 


Sample  sent  on  request 
The  HENRY  G.THOMPSON  &  SON  CO.,New  Haven,Conn. 


CINCINNATI   LATHES 


Accurate.      Quick    Change    Gear    Device    gives    unlimited    range    of 
threads    and    feeds.      Sizes    from    16"    to    28"    inclusive,    Cone    or 
Geared    Head,    belt   or   motor   drive.      Forged    Steel    Gears,    Cabinet 
Leg.   etc. 
Details  on  Request, Cable  address  "Cintilathe." 


THE  CINCINNATI  LATHE  &  TOOL  CO. 

OAKLEY,  CINCINNATI,  OHIO.  U.  S.  A. 


PEERLESS  HOISTS 

make  quick  work  of  handling  heavy 
packages. 

Does  the  above  picture  suggest  any- 
thing? 

Write  today  for  full  details 


^ 


EDWIN  HARRINGTON  SON  &  CO 

PHILADELPHIA,  PA 


y 
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Grinding   Machine*.   Center 

Cincinnati    I'M..-.    Tool    Co..    Cincinnati     O. 
Diamond    Mill      Co.     Prafldmotj    H.    1. 

i mi...!  state*  Beotrloal  Tool  do.,  8th  lot,  and  Mt 

Hope    Ht..    Cincinnati.    (). 

Grinding  Machine*.  Cnnelclnn 

Bryant     Chucking    Grinder    Co.,    Springfield,     \'t. 

<•■  IimMiiu     Machines,    t'utter 

llecker   Milling   Hob     Co.,    Bjda   Park.   Maaa. 

Bridgeport  Safety  Emery  Wheel  Co.,  [no.,  Bridge- 
port.    Conn 

Brown    .t    Hhnnw    Mfg     I  I  I. 

Cincinnati    Milling    Men     Co..    Oakley,    Cincinnati,    O. 

Qarfin  Bah.  Oo  .  Spring  aiul  Varick  8t«.,  New- 
York. 

Gould    *     Ebcrhardt.    Newark.     N.    J. 

Uraiul  Rapid*  Grinding  Mill.  Co.,  Grand  Rapids, 
Muli. 

Giwntlcld   Mch,   Co..   Greenfield,   Mass. 

Orerntlrld    Tap    *    Die    Corp.,    Greenfield.    Mass. 

Harris    Kngiueering  Bridgeport,    Conn. 

Ingersoll    Milling    Ml.     Co.    Rockford.    111. 

I^ltlond    Mch.    Tool    Oo.,    K.    K..    Cincinnati,    O. 

Machinery    Co.    of     America.    Big   Rapids,    Mich. 

Modern   Tool    Oo.,    2nd    and   State   Sts..    Erie,    Pa. 

Newark    Gear    Cutting    Mch.    Co.,    Newark.    N.    J. 

Norton    Grinding    Oo.,    Worcester,    Mass. 

Oakley    Mch.    Tool    Oo.,    Oakley,    Cincinnati,    O. 

Qeeterlein    Mch.    Tool   Co..    Cincinnati.    O. 

IVatt    A    Whitney    Co..    Hartford,   Conn. 

United  States  Klcctrical  Tool  Co.,  6th  Ave.  and  Mt. 
Hope   St..   Cincinnati,   o. 

Universal  Grinding   Mch.   Co.,   Fitchburg,  Mass. 

Wallham    Mch.    Yvorks,    Waltham,    Mass. 

Wilinarth  &  Mormnn  Co.,  1180  Monroe  Ave.,  N.  W., 
Grand    Hapids,     Mich. 

Woods    Engineering   Co.,    Alliance,   O. 

Grinding;   Machines,    Cylinder 

lleald    Machine   Co.,    Worcester,    Mass. 
Whitney  &   8on,   Baxter  D.,   Winchendon,   Mass. 

Grinding-  Machines,  Cylindrical,  Plain 

Brown    &    Shan*    Mfg.    Co.,    Providence,    R.    I. 

Cincinnati   Grinder   Co.,   Cincinnati,    O. 

Fitchburg    Grinding    Machine    Co.,    Fitchburg,    Mass. 

Greenfield    Mch.    Co.,    Greenfield,    Mass. 

Landis    Tool    Co.,    Waynesboro,    Pa. 

McDonough    Mfg.    Co.,    Eau    Claire,   Wis. 

Modern   Tool   Co.,   2nd   and   State   Sts.,    Erie,   Pa. 

Moras    Twist   Drill   &   Mch.    Co.,    New   Bedford,    Mass. 

Norton    Grinding    Co.,    Worcester,    Mass. 

Ott  Grinder  Co.,   Indianapolis,   Ind. 

Pratt   &    Whitney   Co.,    Hartford.   Conn. 

Queen   City   Mch.    Tool   Co.,   Cincinnati,   O. 

Grinding:   Machines,   Cylindrical, 
Universal 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

Cincinnati   Grinder   Co.,   Cincinnati,   O. 

Fitchburg    Grinding    Machine    Co.,    Fitchburg,    Mass. 

Fraser    Co.,    Warren    F.,    Westboro,    Mass. 

Grand    Rapids    Grinding    Mch.    Co.,    Grand    Rapids, 

Mich. 
Greenfield  Mch.   Co.,   Greenfield,   Mass. 
Landis    Tool    Co.,    Waynesboro,    Pa. 
Modern   Tool   Co.,   2nd   and   State   Sts.,   Erie,   Pa. 
Ott   Grinder   Co.,    Indianapolis,    Ind. 
Pratt   &    Whitney   Co.,    Hartford     Conn. 
Thompson    Grinder   Co.,    Hartford,    Conn. 
Universal   Grinding  Mch.   Co.,    Fitchburg,   Mass. 
Webster   &   Perks   Tool   Co.,    Springfield,    O. 
Wilmarth  &  Morman  Co.,  1180  Monroe  Ave.,  N.  W., 

Grand    Rapids,    Mich. 
Woods   Engineering   Co.,   Alliance,  O. 

Grinding:   Machines,   Disc 

Besly  &  Co.,  Chas.  H.,  120-B  N.  Clinton  St.,  Chi- 
cago,   n  l. 

Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridge- 
port,  Conn. 

Diamond   Mch.   Co.,   Providence,   R.    I. 

Gardner    Mch.    Co.,    Beloit,    Wis. 

Greenfield  Tap  &  Die  Corp.,   Greenfield,   Mass. 

flawes,   C.  L.,   Ashtabula,  O. 

Row  bottom    Mch.    Co.,    Waterbury,    Conn. 

Sellew  Mch.   Tool   Co.,  Paw  tucket,   R.   I. 

Grinding;   Machines,   Drill 

Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridge- 
port,  Conn. 

Grand  Rapids  Grinding  Mch.  Co.,  Grand  Rapids, 
Mich. 

Greenfield  Tap  &  Die  Corp.,   Greenfield,  Mass. 

Heald   Machine   Co.,   Worcester,    Mass. 

Morse    Twist    Drill    &    Machine    Co.,    New    Bedford, 

Sellers   &    Co.,    Inc..    Wm.,    Philadelphia,    Pa. 

Standard    Tool    Co..    Cleveland,    O. 

Sterling    Grinding    Wheel    Co.,    Tiffin,    O. 

United  States  Electrical  Tool  Co.,  6th  Ave.  and  Mt. 

Hope   St.,    Cincinnati,    O. 
Wilmarth   &  Morman   Co.,   1180  Monroe  Ave.,   N.   W., 

Grand   Rapids,   Mich. 

Grinding;    Machines,    Gage 

Steel    Products    Engineering    Co.,    Springfield,    O. 

Grinding;    Machines,    Internal 

Bridgeport  Safety  Emery  Wheel  Co.,  Inc..  Bridge- 
port,   Conn. 

Brown   &    Sharpe   Mfg.    Co.,    Providence.    R.    I. 

Bryant    Chucking    Grinder    Co.,    Springfield,    Vt. 

Cincinnati    Electrical    Tool    Co.,    Cincinnati,    O. 

Fraser    Co.,    Warren    F.,    Westboro,    Mass. 

Greenfield   Tap   &   Die   Corp.,    Greenfield,   Mass. 

Heald    Machine    Co.,    Worcester,    Mass. 

Lansing   Stamping   &   Tool    Co.,   Lansing,    Mich. 

Landis  Tool   Co.,   Waynesboro,   Pa. 

Madison    Mch.    Tool    Co.,    Madison,    Wis. 

Modern    Tool   Co.,   2nd   and   State   Sts.,    Erie,   Pa. 

Ott    Grinder    Co.,    Indianapolis,    Ind. 

Rivett  Lathe  &  Grinder  Co.,  Brighton,   Boston,  Mass. 

United  States  Electrical  Tool  Co.,  6th  Ave.  and  Mt. 
Hope    St.,    Cincinnati,   O. 

Universal    Grinding    Mch.    Co.,    Fitchburg,    Mass. 

Van  Norman  Machine  Tool  Co.,  Waltham  Ave., 
Springfield,    Mass. 

Wilmarth  &  Morman  Co.,  1180  Monroe  Ave.,  N.  W., 
Grand    Rapids,    Mich. 

Woods   Engineering   Co.,   Alliance,   O. 

Grinding;   Machines,   Knife 

Bridgeport    Safety    Emery    Wheel    Co.,    Inc.,    Bridge- 
port,   Conn. 
Defiance    Mch.    Wks.,    Defiance,    O. 
Diamond   Mch.    Co.,   Providence,   R.    I. 

Grinding;     Machines,     Motor-Driven, 

Non-Portable 

Forbes   &    Myers,    178   Union    St.,    Worcester,   Mass. 
Bridgeport    Safety    Emery    Wheel    Co.,    Inc.,    Bridge- 
port,  Conn. 


Hawed.    C     I,.    Aithtaliiilii.    <> 

linn  win    Ufl     Oo      I  '■ihkoih.    Win. 

Woblter    .V    lVika   Tool    Co  .    Springfield,    O. 

Grinding    Machines,    Multiple    Spindle 
Bryant   OhuaMna   Grinder   Co.,    Bprinfflald,    vt. 

Grinding     Machines,     I'lpe    Threading: 
Die 

Rlgniill     A     Keeler    Meh.     U'liiku,     KdwardBvlllc,     111. 
Landii    Too]    Co.,    Waynesboro,    Pa. 
Nation*]  M,hy.   Co.,   Tiffin,  o. 

Grinding     Machines,    I'lston    Rinjc 

Bristol    Machine    Tool     Co.,     Bristol,    Conn. 
lleald     Machine     Co.,     Worcester.     Mam. 
Machinery    Co.    of    America,    Hig    Hapids,    Mich. 
Pedrick    Tool    &    Mch.    Co..    3031)    N.    Lawrence    St., 

Philadelphia,     Pa. 
Peraona-Arter   Mch.    Co.,    Worcester.    Mass. 
Walker   Co.,   O.    8.,    Worcester,    Mass. 

Grinding;   Machines,   Portable   Electric 

Cincinnati    Electrical    Tool    Co.,    Cincinnati,    O. 
Clark    Klec.    Co.,    Inc.,    Jas.    Jr.,    Louisville,    Ky. 
General    Electric    Co.,    Schenectady,     N.     Y. 
Haskins,   R.    G.,    547  W.    Washington   Blvd..    Chicago. 

111. 
Independent    Pneumatic    Tool    Co.,     Chicago,    Bl. 
National    Mch.    Tool    Co.,    Racine,    Wis. 
Ned   &   Smith   Elec.    Tool   Co.,   Cincinnati,   O. 
Saphil  Mfg.   Corp.,   141   W.   Austin   Ave.,   Chicago,   111. 
Stow    Mfg.    Co.,    Bingliamton,    N.    Y. 
United   States   Electrical   Tool   Co.,   6th   Ave.   and   Mt. 

Hope    St.,    Cincinnati,    O. 
Van    Dorn   Electric   Co.,    Cleveland,   O. 
Wisconsin    Electric    Co.,    Racine,    Wis. 

Grinding;    Machines,    Profile 

Fischer    Machine    Co.,    Philadelphia,    Pa. 

Grinding;  Machines,  Radial,  Ball 
Race,    Etc. 

Rivett  Lathe  &   Grinder  Co.,  Brighton,   Boston,  Mass. 
Van     Norman     Machine    Tool    Co.,     Waltham    Ave., 
Springfield,    Mass. 

Grinding;   Machines,   Rotary   Snrface 

Bristol    Machine    Tool    Co.,    Bristol,    Conn. 
Heald    Machine    Co.,    Worcester,    Mass. 
Persons-Arter   Co.,   Worcester.    Mass. 

Grinding;    Machines,    Snrface 

Abrasive    Mch.    Tool    Co..    East    Providence,    R.    I. 

Blake    &   Johnson    Co.,    Waterbury,    Conn. 

Blanchard  Machine  Co.,  64  State  St.,  Cambridge, 
Mass. 

Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridge- 
port,   Conn. 

Bristol    Machine    Tool    Co.,    Bristol,   Conn. 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

Cady    Co.,    Inc.,    O.    N.,    Canastota,    N.    Y. 

Diamond    Machine     Co.,    Providence,    R.    I. 

Fraser    Co.,    Warren    F.,    Westboro,    Mass. 

Garvin  Mch.  Co.,  Spring  and  Varick  Sts.,  New  York. 

Heald    Machine    Co.,    Worcester,    Mass. 

Newton    Mch.    Tool    Works,    Inc.,    Philadelphia,    Pa. 

Noble    &    Westbrook    Mfg.    Co.,    Hartford,    Conn. 

Norton    Grinding    Co.,    Worcester,    Mass. 

Pratt    &    Whitney    Co.,    Hartford,    Conn. 

Reed-Prentice  Co.,  F.  E.  Reed  Dept.  and  Prentice 
Bros.    Dept.,    Worcester,    Mass. 

Reid   Bros.    Co.,    Inc.,   Beverly,   Mass. 

Row  bottom    Machine    Co.,    Waterbury,    Conn. 

Saphil   Mfg.    Corp.,   141   W.   Austin   Ave.,   Chicago,  111. 

Universal    Grinding    Mch.    Co.,     Fitchburg,    Mass. 

Walker   Co.,    O.    S.,    Worcester,    Mass. 

Wilmarth  &  Morman  Co.,  1180  Monroe  Ave.,  N.  W., 
Grand    Rapids,    Mich. 

Woods    Engineering    Co.,    Alliance,    O. 

Grinding;  Machines,  Thread 

Blair  Tool   &   Mch.   Works,   521   Greenwich  St.,   New 

York. 
Precision    &    Thread    Grinder   Mfg.    Co.,   Philadelphia, 

Pa. 

Grinding;  Machines,  Tool  and  Cutter 

Armstrong  Bros.  Tool  Co.,  313  N.  Francisco  Ave., 
Chicago,    ni. 

Baird    Mch.    Co.,    Bridgeport,    Conn. 

Barnes  Co.,  W.  F.  &  John,  231  Ruby  St.,  Rock- 
ford,    111. 

Blake    &   Johnson    Co.,   Waterbury,   Conn. 

Blount   Co.,    J.    G.,    Everett,    Mass. 

Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridge- 
port,   Conn. 

Brown   &    Sharpe   Mfg.    Co.,   Providence,   R.    I. 

Cincinnati    Elec.    Tool    Co.,    Cincinnati,    O. 

Cincinnati   Milling   Mch.    Co..    Oakley,    Cincinnati,    O. 

Diamond    Machine    Co.,    Providence,    R.    I. 

Factory    &   Mill   Supply   Co.,    Boston,   Mass. 

Fenn    Mfg.    Co.,   Hartford,    Conn. 

Forbes   &    Myers,    178   Union    St.,    Worcester,    Mass. 

Gisholt   Mch.    Co.,    9    S.    Baldwin    St.,    Madison,   Wis. 

Grand  Rapids  Grinding  Machine  Co.,  Grand  Rapids, 
Mich. 

Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 

LeBlond    Mch.    Tool    Co..    R.    K.,    Cincinnati,    O. 

Machinery    Co.    of    America,    Big    Rapids,    Mich. 

McDonough    Mfg.    Co..    Eau    Claire,    Wis. 

Meisselbach-Catucci  Mfg.  Co.,  27  Congress  St.,  New- 
ark    N     J. 

Modern    Tooi    Co.,    2nd    and    State    Sts.,    Erie,    Pa. 

Morse  Twist  Drill  and  Machine  Co.,  New  Bedford, 
Mass. 

National   Acme    Co.,   Cleveland,    O. 

Norton    Grinding    Co.,    Worcester,    Mass. 

Oaklev   Mch.    Tool    Co.,    Cincinnati,    O. 

Oesterlein    Mch.    Tool    Co.,    Cincinnati,    O. 

Ott   Grinder    Co.,    Indianapolis,    Ind. 

Royersford  Fdry.  &  Mch.  Co.,  54  N.  5th  St.,  Phila- 
delphia.   Pa.  „,  .  _, 

Saphil   Mfg.    Corp.,   141   W.   Austin  Ave.,   Chicago,  Bl. 

Sellers   &   Co.,    Inc.,    Wm.,   Philadelphia,    Pa. 

Simmons   Mch.    Co.,    Inc.,    Albany,   N.   Y. 

Standard    Tool    Co.,    Cleveland,    O. 

Taylor    &    Fenn    Co.,    Hartford,    Conn. 

United  States  Electrical  Tool  Co.,  6th  Ave.  and  Mt. 
Hope   St..    Cincinnati,    O. 

Universal    Grinding    Mch.    Co.,    Fitchburg,    Mass. 

Vitrified    Wheel    Co.,    Westfield,    Mass. 

Walker   Co.,    O.    S.,    Worcester,    Mass. 

Webster    &    Perks    Tool    Co.,    Springfield,    O. 

Wilmarth  &  Morman  Co.,  1180  Monroe  Ave.,  N.  W., 
Grand    Rapids,    Mich. 

Wisconsin    Elec.    Co.,    Racine.    Wis. 

Woods    Engineering    Co.,    Alliance,    O. 

Grinding-  Machines,  Universal 

Greenfield  Tap  &  Die  Corp.,  Greenfield,  Mass. 
Oakley  Mch.  Tool  Co.,  Oakley,  Cincinnati,  O. 
Woods   Engineering    Co.,    Alliance,   O. 


Grinding    Machines,    Universal,     l.mli. 

iiimI   Pinner  Tools 

Qiaholt    Mch,    Oo„    9    S      Baldwin    St..    Madison,    Win. 

Bauari  A   Oo.,   [no.,  Wm..  Philadelphia,  Pa 

Grinding   Mnchlnen,   Valve 

Daflance   Mch,    Wks.,   Defiance,   O. 

Grinding;  Wheeln 

AIm;i   nc    Co.,     HrideHhurg.    Philadelphia.    Pa. 

Bridgi  port    Safety     Emery    Wheel     Co.,     Inc.,     Hridgu- 

iii.ii.    Conn, 

Carborundum    Co.,    Niagara    Falla,    N.    Y. 

Detroit   Grinding    Wheel    Co..    Detroit,    Mich, 
Hampden  Carborundum  Wheel  Oo.,  springtieid,  Mane. 

Mat     Grinding     Wheal    Oorj don,    Cheater,    Maas. 

National   Grinding.    Wheal    Co.,    inc.,    Bntraio,    N.   Y. 

.Norton    Co.,    Worcester,    Mass. 

orundum    Wheel    Co,    Detroit,    Mich. 

Sterling  Grinding   wheal   go..   Tiffin,  O. 

\  Untied   Wheel   Co..    Westfield.   Maas. 

Grooving;   Machines,   Hen  ring;   Oil 

Fischer    Machine    Co.,    Philadelphia,    Pa. 

Guards   for   Machinery 

New    Britain    Mch.    Co.,    New    Britain,    Conn. 
Page   Steel   &    Wire   Co.,    Adrian,   Mich. 

Gun    Iloring;   Machine* 

Springfield     Mch.     Tool    Co.,    631    Southern     Ave., 
Springfield,    O. 

(inns,   Grease   and   Oil 

Royersford  Foundry  &  Mch.  Co.,  54  N.  5th  St., 
Philadelphia,    Pa. 

Hammers,  Helve 

High    Speed    Hammer    Co.,    Rochester,    N.    Y. 

Hammers,   Drop 

Billings   &    Spencer    Co.,    Hartford,    Conn. 

Bliss   Co.,    E.    W.,    17    Adams   St.,   Brooklyn,    N.    Y. 

Chambersburg     Engineering    Co.,     Chambersburg,     Pa. 

Miner   &   Peck   Mfg.    Co.,    New   Haven,    Conn. 

Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York. 

Toledo    Mch.     &    Tool    Co..     Toledo,    O. 

Williams,    White   &   Co.,    Moline,    111. 

Hammers,   Machinists'   Hand 

Billings   &    Spencer   Co.,    Hartford,    Conn. 
Pannier    Bros.    Stamp    Co.,    Inc.,    Pittsburgh,    Pa. 

Hammers,    Pnenmatlc 

Independent    Pneumatic    Tool    Co.,    Chicago,    111. 
Ingersoll-Uand    Co.,    11    Broadway,    New    York. 
Nazel    Engineering    Works,    4043    N.    5th    St.,    Phila- 
delphia,   Pa. 
QMS   Co.,   1763   Elston  Ave.,   Chicago,   111. 

Hammers,   Power 

Beaudry    &    Co.,    Inc.,    Boston,    Mass. 
Bradley    &    Son,    Inc.,    C.    0.,    Syracuse,    N.    Y. 
Dienelt    &    Eisenhardt,    Inc.,    Philadelphia.    Pa. 
High    Speed    Hammer    Co.,    Rochester,    N.    Y. 
Little    Giant    Co.,    131    Rock    St.,    Mankato,    Minn. 
Nazel    Engineering    Works,    4043    N.    5th    St.,    Phila- 
delphia,   Pa. 
United    Hammer   Co.,    Oliver   Bldg.,    Boston,    Mass. 
West    Tire    Setter    Co.,    Rochester,    N.    Y. 
Williams,    White    &   Co.,    Moline,    111. 

Hammers,   Rawhide 

Chicago  Rawhide  Mfg.  Co.,  1301  Elston  Ave.,  Chi- 
cago,   111. 

Hammers,   Shell   Nosing; 

Beaudry   &    Co.,    Inc.,    Boston,    Mass. 
Nazel    Engineering    Works,    4043    N.    5th    St.,    Phila- 
delphia,   Pa. 

Hammers,   Steam 

Chambersburg    Engineering    Co.,    Chambersburg,    Pa. 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York. 
QMS   Co.,   1763   Elston   Ave.,    Chicago,    111. 
Sellers   &    Co.,    Inc.,   Wm.,    Philadelphia,    Pa. 

Handles,  Machine 

Cincinnati    Ball    Crank    Co.,    Cincinnati,    O. 

Hangers,   Shaft 

Bond  Foundry  &  Mch.  Co.,  Manheim,  Lancaster 
Co.,    Pa. 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

Brown    Co.,    A.    &    F.,    79   Barclay   St.,    New    York. 

Cresson-Morris    Co.,    Philadelphia,    Pa. 

Defiance    Mch.    Works,    Defiance,    O. 

Fafnir   Bearing   Co.,    New   Britain,    Conn. 

Woods   Sons   Co.,    T.    B.,    Chambersburg,    Pa. 

Link-Belt    Company,    Chicago,    111. 

New    Departure    Mfg.    Co.,    Bristol,    Conn. 

Royersford  Fdry.  &  Mch.  Co.,  54  N.  5th  St.,  Phila- 
delphia,   Pa.  % 

Sellers    &    Co.,    Inc.,    Wm.,    Philadelphia,    Pa. 

Standard    Pressed    Steel    Co.,    Philadelphia,    Pa. 

Hardness    Testing;   Instruments 

Shore  Instrument  &  Mfg.  Co.,  Inc.,  557  W.  22nd 
St.,    New   York. 

Heading;  Machines,   Cold 

Cook   Co.,    Asa   S.,   Hartford,    Conn. 

Heating;  and  Ventilating;  Apparatus 

Buffalo    Forge    Co.,    Buffalo,    N.    Y. 
Canton   Art   Metal  Co.,    Canton,    O. 

Heat   Treatment   of  Steel 

Steel    Improvement    &    Forge    Co.,    Cleveland,    O. 

Hohhing-  Machines 

See  Gear  Cutting  Machines,  Helical  and  Spur  (Hob) 
and  Gear  Cutting  Machines,  Worms  and  Worm 
Wheels    (Hob). 

Hohs 

Adams   Co.,   Dubuque,   Iowa. 
Barber-Colman    Co.,    Rockford,    111. 
Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 
Detroit    Reamer   &    Tool    Co.,    Detroit,    Mich. 
Goddard    Tool    Co..    Chicago,    111. 
Gould    &    Eberhardt.    Newark,    N.    J. 
Illinois   Tool    Works,    Chicago,    111. 
Lees-Bradner    Co.,    Cleveland,    O. 
Meisselbach-Catucci  Mfg.   Co.,   27   Congress  St.,   New- 
ark,   N.   J. 

Michigan    Tool    Co.,    Detroit,    Mich. 
Newark    Gear    Cutting    Mch.    Co.,    Newark,    N.    J. 
Superior   Machine   &    Engineering   Co.,    Detroit,    Mich. 
Union   Twist  Drill  Co.,   Athol,   Mass. 
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"Inflexible  Rigidity — 
Lasting  Accuracy" 


THE  BLOMQUIST-ECK 

BORING,  MILLING  AND  DRILLING  MACHINE 


A    Rigid  Foundation 
Upon  Which  to  Build 


The  lower  photograph  shows  the  rigid  foundation 
which  is  such  an  important  contributing  factor  to  the 
remarkable  accuracy  of  these  machines.  Just  as  this 
base  is  unusual  in  its  construction  and  careful  rein- 
forcement— so  the  entire  machine  gives  evidence  of 
the  special  care  that  has  been  taken  to  achieve  the 
present  high  degree  of  excellence. 


Eh  1  ■*  ^j 


"Accurate  from  the  ground  up"  might  have 
been  a  fitting  caption  for  thit  advertisement 
it  describes  the  machine  to  a  nicety.     Let  us 
Mend  you  the  details  and  specifications. 


THE  BLOMQUIST-ECK  MACHINE  COMPANY 


1146  EAST  152nd  STREET 


CLEVELAND,  OHIO,  U.  S.  A. 


AGENTS:    The    Strong,    Carlisle    ft    Hammond    Co,    Cleveland.    O..    and    Detroit,    Mich.     The     Federal     Machinery     Sales    Co..     Chicago,     111.      and     Milwaukee.    Wis. 
Vandyck  Churchill   Company,    New   York  City,    N.   Y.     Ogden   R  Si ■*      \      Y       \Y      K.    Shiplej     Machinery    Co..    Philadelphia.     Pa.      Brown    ft    Zortinai 

Machinery    Co.,    Pittshurgh,    Pa.     Patterson    Tool    ft    Supply    Co  vianta.    Ca.      1  "  -  neapoli*.    Minn       Herberti- 

Machinery   &   SHpply   Co.,    Los   Angeles,    Cal.     FOREIGN    AGENTS:    Gaston,    William!    ft    Wiemore,    Inc..    France.    Italy,    Belgium    and    Japan.      Nielsen    ft    Winther, 
Ltd.,    Norway,    Sweden    and    Denmark.      Buck    &•    Hickman.    United    Kingdom    of    QrMj    Britain.      Carlock  Walker    Machinery'    Oo..    Toronto,    Canada. 
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1568     KieiUeu     Ave. 


Hoists.    Mi 

[ngereoU  Rand    Oo.,    1 1    Broadway,    \.-.. 

V.i  lli.  in      Kngllli  .-iiii.:      VVorl  DotTOtl        N'i.  Ii 

Q  MS  i  oleago,  in 

Hoists.     (Iiii  I  ii,     Ete. 

Boj    .\    Co  .    [no  .    Ufred,    Phil  i  l>  Iphia,    P 

■     1 1 
Pbrd    Chain    B  ■         Philadelphia,    Pa. 

on,  Son  &  (  I  '"■'.  l'» 

I',. in I    c...     in     Broadway,     New     xork, 
Wrighl    m 
\  ,i,    ,\     l,.v  B   B,    10th   8(  .   Ne*    York. 

Hoists,   Bleetrla 

Vrmington    (engineering    Co  .    I  uclid,    <> 

[no.,    Alfred.    Philadelphia,    Pa. 
(leneral    Electric  Co.,   Schenectady,    \     ■) 
I  ink  Belt    <  'ompany,    Chii  ago.    111. 
Northern    Engineering    Worka,    Detroit.    Mich, 
Pawling   .v    aarniachieger   Co.,    Milwaukee,    Wia. 
Bhepard    Electi  Hoist  Co.,   Montour   Falls, 

New    ■>  rrk 
Tin. mas    Elevator    Co.,    38    S     Hoyne    Ave..    Chicago, 

in 
Toledo  Bridge  >v    Crane  Co..  Toledo.  O. 
\  tit  \    ["owl  B   K.    10th  St.,   New    York. 

Hoists.     1'iiiu  inn  I  i<- 

cini  is    Pm  ii"  al  c    M >  1 1 >      Co 

St.    I  "mm.    Mi 
Northern    Engineering    Works,    Detroit,    Mich. 
Ingvisoll  Kami    Co.,    11    Broadway,    New    York, 
y   M   S   Co.,    1768   Fist  on   Ave,  Chicago,   1U. 
Bhepard    Electric  Crane   &  Hoist   Co.,    Montour   Falls, 

Now      York. 

Hoists.   Portable 

Canton      Foundry     iV;     Machine     Co.,     Canton,     O. 

Horses,    Steel 

Frasso  &  Co.,  Inc.,  Peter  A.,  417  Caual  St.,  New 
York. 

Hydraulic    Machinery    and    Tools 

Ohambersburg  Engineering  Co.,   Charnbersburg,   Pa. 
Flmes    Engineering    Works,    Chas.    F.,    222   N.    Morgan 

St.,    Chicago.    111. 
Hydraulic     Press     Mfg.     Co.,     S4     Lincoln     Ave.,     Mt. 

Qilead,   O. 
Metalwood   Mfg.    Co.,   Detroit,   Mich. 
Nil.s  T.ement-Pond    Co.,    Ill    Broadway,    New   York. 
Watson-Stillinan    Co..    192    Fulton    St.,    New    York. 
Williams,   White   .fc   Co.,   Moline,  111. 

Hydrogen 

Air    Reduction    Co.,    Inc.,    120   Broadway.    New    York. 
International   Oxygen    Co.,   Newark,    N.   J. 

Hydrometers 

Brown     Instrument     Co.,     Philadelphia,     Pa. 
T&ylor    Instrument    Companies,    Rochester,    N.    Y'. 

Index    Centers 

See     Milling    Machines,     Horizontal,     Universal. 
Abrasive  Mch.   Tool  Co..   Kast  Providence,   R.   I. 
OarroU    &    Son,    Win.,    Cincinnati,    O. 
Dickow,   Fred  C.  35  So.  Desplaines  St.,  Chicago,   111. 
Simmons  Mch.   Co.,  Inc.,  Albany,  N.  Y. 

Indicators,  Speed 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 
Brown    Instrument    Co.,     Philadelphia,    Pa. 
Greene,    Tweed  &   Co.,    109   Duane   St.,    New   York. 
Johnson   &    Miller.    42   Murray   St.,   New   York. 
Starrctt   Co.,    L.    S.,    Athol,    Mass. 
Veeder  Mfg.    Co..   39   Sargt-ant   St.,   Hartford,    Conn. 

Indieators,   Test 

American    Gauge  Co.,    Dayton,   O. 

Hath    &    Co.,    Inc.,    John,    Worcester.    Mass. 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

Brown    Instrument    Co.,    Philadelphia,     Pa. 

Fisher-Smith    Co.,    Dayton,    O. 

Johnson    &    Miller,    42    Murray    St.,    New   York. 

Norton    Grinding   Co.,   Worcester,    Mass. 

Starrett   Co.,   L.   S.,   Athol,   Mass. 

Injeetors,  Steam 

Sellers    &    Co.,    Inc.,    Wm.,    Philadelphia,    Pa. 
Walworth   Mfg.    Co.,   Boston,   Mass. 

Jacks,  Hydraulic 

Watson-Stillman    Co.,    192    Fulton    St.,    New   York. 

Jacks,  Planer 

Armstrong  Bros.  Tool  Co.,  313  N.  Francisco  Ave., 
Chicago,   111. 

Jigs   and  Fixtures 

American   Tool   &   Mfg.   Co.,   Urbana,   O. 

Anderson  Mfg.   Co.,   Elyria,   O. 

Arrow    Tool    Co.,    Bridgeport,    Conn. 

Becker   Milling   Machine   Co.,   Hyde   Park,   Mass. 

Black  &  Decker  Mfg.  Co.,  140  S.  Calvert  St.,  Balti- 
more,    Md. 

Columbus   Die,    Tool    &   Mch.    Co.,    Columbus,    O. 

Crawford  Tool  &  Mfg.  Co.,  1617  So.  Crawford  Ave., 
Chicago,    111. 

Craftsman    Tool    Co.,    Conneaut,    O. 

Davie    Tool    Co.,    Cleveland,    O. 

Davis  Mch.   Co.,    Inc.,   C.    F.,   Rochester,    N.    Y. 

Detroit   Reamer   &    Tool   Co.,    Detroit,    Mich. 

Fenn    Mfg.    Co.,    Hartford,    Conn. 

Garrison   Machine  Woiks,   Dayton,   O. 

Gem   City   Mch.    Co.,    Dayton,    O. 

Gisholt   Mch.    Co.,    9    S.    Baldwin   St.,    Madison,   Wis. 

Globe  Mch.   &  Stamping  Co.,  Cleveland,  O. 

Goddard    Tool    Co.,    Chicago,    111. 

Harris   Engineering    Co.,    H.    E.,    Bridgeport,    Conn. 

Johansson,  Inc.,   C.   E.,  245  W.  55th  St..   New   York. 

Krasberg  Engineering  &  Mfg.  Corp.,  536  Lake  Shore 
Drive,    Chicago,    111. 

Lansing  Stamping  &  Tool  Co..  Lansing,  Mich. 

Liberty    Systems    Corp.,    St.    Louis,    Mo. 

Lowry-Knise  Tool  Co.,  Inc.,  Syracuse,  N.  Y". 

Marvin    &   Casler   Co.,    Canastota,    N.    Y". 

Mehl  Mch.   Tool  &  Die  Co.,   Roselle,   N.   J. 

Meyers  Gage  Co.,  W.  F.,  Bedford,  Ind. 

Michigan    Tool   Co.,    Detroit,    Mich. 

Modem  Tool  &  Mch.  Works,   Inc.,   Newark,    N     J. 

Modern  Tool,   Die   &  Machine   Co.,    Columbus,   O. 

Moline    Machinery    Co.,    Moline,    111. 

Moore-Eastwood  Mfg.   Co.,   Dayton,  O. 

Nelsn  Tool  Co.,  Inc.,  781-783  E.  142nd  St.,  New 
York. 

Potter  Tool  &  Mch.  Works,  S.  A.,  77  E.  130th  St., 
New    York. 

Reliance  Die  &  Stamping  Co.,  515  N.  La  Salle  St., 
Chicago,    111. 

S-P   Manufacturing  Co.,   Cleveland  O. 

Steel  Products  Engineering  Co.   Springfield,  O. 

Superior   Machine   &   Engineering   Co.,   Detroit,    Mich. 


H     1. 
v, 
a    I  He   Co.,    I 

■i  naw,    Mich. 

wm. inn    i  -...I    Co.,    01 

Kettles,  Soda 

Brown   d    Bhai pe   \n  Provid it.    I. 

Uraj    a    Prioi    Mch     Co  ,    Hartford,   I  lonn 

Mlli    Bi  "» -in  Pond    Co      1 1  i    Broadwaj ,    Nevi    fork, 

l\  BJ   s.-ll  I  ,TN 

linker    Bros.,     Toledo.    O. 

Defiance    Mch      Wi  <> 

i  apouiie   Mch    Tool   <  lo  .    Hud 

\      I :  ,    Manchester,   Conn, 
Miii     A    Merrill   848  Water  81      Saginaw.    Mich 
Morton    Mfg.    Co.,     Muskegon     Heights,     Mich 
Newton    Mill.    Tool    Worl    .    Inc.,    Philadelphia,    Pa 
in.  ni  Pond  Co.,   1 1 1    Broadway,   New    Jfoi  k, 

Keyseaters,  Cutters  (or 

Davla  Mch,  Co.,  0.   B\,  Rochester,  N.  Y. 

Keyseaters,   Portable 

Burlier  Smith    Co..    Kast    Liverpool,    0. 

Burr  &   Sun,  j.  t.,   Brooklyn,    \     J 

Keys,    Machine 

Moltrup  Steel    Products   Co.,    Beaver    Falls,    Pa. 
Morton    Mfg.     Co..     Muskegon     Heights,     Mich. 
Standard   Gauge   Steel    Co.,   Beaver   Falls.    Pa. 
Whitman    &     Barnes    Mfg.    Co..    Akron,    O. 
Whitney  Mfg.   Co.,   Hartford,   Conn. 
Williams   &    Co.,   J.    II.,    61    Richards   St.,    Brooklyn, 
N.    Y. 

Knives.    Machine  , 

Cms  Wrench   Co.,   Worcester.   Mass. 
Simonds   Mfg.    Co.,    Fitchburg,   Mass. 

Knurl  Holders 

Graham   Mfg.   Co.,   Providence,   R.   I. 

Pratt   &   Whitney   Co.,   Hartford,    Conn. 

Knurling*  Tools 

Armstrong    Bros.    Tool    Co.,    313    N.    Francisco    Ave., 

Chicago,    111. 
Goodell-Pratt   Co.,    Greenfield,    Mass. 
Greenfield    Tap   &    Die   Corp..    Greenfield,    Mass. 
Pratt   &   Whitney   Co.,    Hartford,    Conn. 
Williams   &    Co.,   J.    H.,    61    Richards    St.,    Brooklyn, 

N.    Y. 

Knurling  Tool  Holders,  Hau«l 

Alert  Tool   Co.,   Philadelphia,    Pa. 

Ladder*,  Permanent 

New    Britain    Mch.    Co.,    New   Britain,    Conn. 

Lamp    Gnaril*.    Ktc. 

McCrosky  Tool  Corp.,   Meadrille,   Pa. 

lamps.  Electric 

General  Electric   Co.,   Schenectady,   N.   Y. 

Lapping  Machine*.  Power 
Builders    Iron    Foundry,    Providence,    R.    I. 
Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York. 
Potter   Tool   &   Machine   Works,    S.    A..   77   E.    13(lth 
St.,    New    York. 

Lathe    Attachments 

American   Tool   Works   Co.,    Cincinnati,    O. 

Barnes  Co.,  W.  F.   &  John,   231   Ruby  St.,  Rockford, 

111. 
Barnes  Drill  Co.,    Inc.,   814    Chestnut   St.,    Rockford, 

111. 
Boye  &  Emmes  Mch.  Tool  Co.,   Cincinnati,   O. 
Bradford    Mch.    Tool    Co.,    Cincinnati,    O. 
Carroll-Jamiseson     Mch.     Tool     Co.,     257     Davis     St., 

Batavia,    O. 
Champion   Tool  Works  Co.,   4955   Spring   Grove   Ave., 

Ctncinanti,    O. 
Chard   Lathe    Co.,    Newcastle,    Ind. 
Cisco   Machine   Tool   Co.,   Cincinnati,    O. 
Diamond    Mch.    Co.,    Providence,    R.    I. 
Flather  &   Co.,   Inc.,  Nashua,   N.   H. 
Garvin  Mch.   Co.,   Spring  and  Varick  Sts..   New    York. 
Greaves-Klusman  Tool  Co.,   Cincinnati,   O. 
Davis  Mch.  Tool  Co.,   Inc..   Rochester,   N.  Y. 
Fischer  Mch.    Co.,   Philadelphia,   Pa. 
Fitchburg  Mch.   Works,   Fitchburg,   Mass. 
Hendey  Mch.   Co.,   Torrington,    Conn. 
LeBlond  Mch.   Tool   Co.,   R.    K.,   Cincinnati,   O. 
Lodge    &    Shipley   Mch.    Tool    Co.,    Cincinnati,    O. 
Manning,   Maxwell  &   Moore,   Inc.,   119  W.   40th   St.. 

New  York. 
Monarch   Mch.   Tool   Co.,    Sidney,   O. 
Mueller   Mch.    Tool    Co.,    Cincinnati,    O. 
Newman  Mfg.   Co.,   Cincinnati.   O. 
Niles-BementrPond   Co.,    Ill   Broadway,    New   York. 
Oliver   Machinery   Co.,    Grand   Rapids.    Mich. 
Porter-Cable  Mch.  Co.,  Syracuse,  N.  Y. 
Reed-Prentioe    Co.,    F.    E.    Reed   Dept.    and    Prentice 

Bros.    Dept.,    Worcester,    Mass. 
Pratt   &   Whitney   Co.,    Hartford,   Conn. 
Rivett  Lathe  &  Grinder  Co.,  Brighton,  Boston,  Mass. 
Rockford    Tool    Co.,    Rockford,    111. 
Sebastian   Lathe   Co.,    Cincinnati,    O. 
Seneca    Falls    Mfg.    Co.,    Inc.,    381    Fall    St,.    Seneca 

Falls,    N.    Y. 
Springfield     Mch.     Tool     Co.,     631     Southern     Ave., 

Springfield,   O. 
Vandyck  Churchill  Co.,   149  Broadway,   New  York. 
Willard  Mch.   Tool  Co.,   Cincinnati,   O. 

Lathe  Doss 

Armstrong    Bros.    Tool    Co.,    313    N.    Francisco   Ave., 

Chicago,    111. 
Hammacher,    Schlemmer    &    Co.,    4th   Ave.    and    13th 

St..   New   York. 
Ready     Tool     Co.,     650     Railroad     Ave.,     Bridgeport, 

Conn. 
Western   Tool    &   Mfg^  Co.,    Springfield,    O. 
Williams  &   Co.,  J.   H.,   61   Richards  Ave.,   Brooklyn, 

N.    Y. 

Lathe,  Planer  and  Shaper  Tools 

Armstrong    Bros.    Tool    Co.,    313    N.    Francisco   Ave., 

Chicago,    111. 
Chard  Lathe  Co.,   Newcastle,   Ind. 

Gisholt  Mch.    Co.,   9   S.    Baldwin   St..    Madison,    Wis. 
Lovejoy  Tool  Co.,  Inc.,  Springfield,  Vt. 
McCroskv    Reamer    Corp.,    Meadville,    Pa. 
O.   K.    Tool   Holder  Co.,   Shelton,   Conn. 
Pratt   &   Whitney   Co..    Hartford,    Conn. 
Ready     Tool     Co.,     650     Railroad     Ave.,     Bridgeport. 

Conn. 
Sebastian   Lathe    Co..    Cincinnati,    O. 
Thompson   &  Son   Co.,  Henry  G.,   New  Haven,   Conn. 
West  Haven   Mfg.    Co..    New   Haven,    Conn. 
Western    Tool    &    Mfg.    Co.,    Springfield,    O. 


4    Co  .J.   ii  .  hi    Richard     St.,   Brooklyn, 

Lathes,    iutomatlc 

Glaholl    Mch    Co  .  8   8     Baldwin  St.,    Madison    Wn 
i  amaon   Mch    < !o  ,  Springfield,   vi 

Nal  lonal    a .       Clove!  ocL    0. 

New    iti  ii.iin    Mi  h     Co.,    Ni  w    Britain,   '  lonn 
Potb  i    &    John  ton   Mi  D    I  lo  ,   Pawtuckel .   it.   I. 

P.    W.    \       \m ..ii.     Mch     Corp..    Itttcnburg,    Mum 

Rood  Pn  i       Reed   Dopl 

Dept,,    Won. 

Lathes,   \ni atlc  Screw  Threading 

port,    Conn, 

I. ii  I  lies.     \  \  le 

rd      Mch       Tool      Works.      151      Winl-i 

Ri  i  he  ter,    N     v. 

Fitchburg   Ma.  i Works,    Fitchburg.   \i  > 

Manning,   Maxwell  A   Moore,   Inc.,    I  in  w      imh   Bl 

New       i 

Niles-Bemenl  Pond   Co..    in    Broadway,   New    Jfork. 
Sellers  &  Co.,   inc.,  Philadelphia,  Pa. 

Lathes,  Bench 

\  mi   I  Co.,     B     c  .    Wallham.    Mass. 
Daltun    Manufacturing    Corporation,     1015    Bark    Ave., 

New    Yoik. 
Diamond  Mch.   Co.,  Providence,  R.  I. 
Elgin   Tool    Works,    Flgin,    111. 
Greenfield    Tap    &    Die    Corp.,    Greenfield,    Ma 
llaidinge  Bros.,  Inc.,   Berteau   and  Ravenswood  Aves., 

Chicago,   111. 
Itjorth   Lathe  &   Tool   Co.,    Boston,    Mass. 
Potter  Tool  &  Mch.   Works,   S.   A.,   77   E.    130th   St., 

New    York. 
Pratt   &    Whitney   Co.,   Hartford,   Conn. 
Rivett  Lathe  &  Grinder  Co.,  Brighton,  Boston,   Mass 
Seneca    Falls    Mfg.    Co.,    Inc.,    381    Fall    St.,    Seneca 

Falls.   N.  Y 
Shepard   Lathe    Co.,   Cincinnati.    O. 
Sloan    &    Chace   Mfg.    Co..    Ltd.,    Newark,    N.    J. 
Van   Norman  Mch.   Tool  Co.,   Springfield,   Mass. 

Lathes,   Boring 

Bridgeford    Mch.     Tool    Works,     151    Winton    Road, 

Rochester,    N.    Y. 
Gisholt   Mch.    Co.,    Madison,   Wis. 
Niles-Bement-Pond   Co.,    Ill    Broadway,    New   York. 
Sellers   &  Co.,    Inc.,    Wm.,    Philadelphia,   Pa. 

Lathe*,   Bras*   Workers' 

Acme  Machine  Tool  Co.,   Cincinnati,   O. 

Bardons   &    Oliver,    Cleveland,    O. 

Dreses   Machine   Tool   Co.,    Cincinnati,    O. 

Garvin  Mch.   Co.,  Spring  and  Varick  Sts.,  New  York 

Seneca     Falls     Mfg.     Co.,,     381     Fall     St.,     Seneca 

Falls,  N.  Y. 
Springfield     Mch.     Tool     Co.,     631     Southern     Ave., 

Springfield.    O. 
Warner  &   Swasey   Co.,    Cleveland,   O. 
Wood   Turret  Mch.   Co.,   Brazil,   Ind. 

Lathes,  Car  Wheel 

Bridgeford     Mch.     Tool    Works,     151     Winton     Road. 

Rochester,    N.    Y. 
Manning,   Maxwell  &   Moore,   Inc.,    119   W.   40th   St., 

New   York. 
Niles-Bement>Pond    Co.,    Ill    Broadway,    New    York. 
Sellers   &  Co.,    Inc.,    Wm.,    Philadelphia,   Pa. 

Lathes,  Crankshaft 

American    Tool    Works    Co.,    Cincinnati,    O. 
Bridgeford     Mch.     Tool    Works,     151     Winton    Road, 

Rochester,    N.    Y. 
LeBlond   Mch.    Tool   Co.,   R.    K.,    Cincinnati,   O. 
Lodge   &    Shipley   Mch.    Tool    Co.,    Cincinnati,   O. 
Niles-Bement-Pond   Co.,    Ill    Broadway,    New    York. 

Lathes,  Engine 

Adams  Mfg.  Co.,  O.  R.,  Rochester,  N.  Y.     12". 
American    Tool    Works    Co.,    Cincinnati,    O.      14"    to 

24",   inclusive. 
Barnes    Co.,    W.    F.    &    John,    Rockford,    111.      9"    to 

18",    inclusive. 
Barnes   Drill    Co.,    Rockford,    111.    14-24"    and    22-36" 

gap. 
Boye     &     Emmes     Mch.     Tool     Co.,     Cincinnati,     O. 

18"  to  48",  inclusive. 
Bradford   Mch.   Tool   Co.,   Cincinnati,   O.     14"  to  42", 

inclusive. 
Bridgeford     Mch.     Tool     Works,     151     Winton     Road, 

Rochester,    N.    Y.     26"   to   60",   inclusive. 
Carroll-Jamieson     Mch.     Tool     Co.,     257     Davis     St., 

Batavia,    O.     13"   and   14". 
Champion   Tool   Works  Co.,    4955   Spring  Grove   Ave., 

Cincinnati,    0.      12"    to    18",    inclusive. 
Chard     Lathe     Co.,     Newcastle,     Ind.      16"     to     28". 

inclusive. 
Cincinnati  Lathe   &  Tool   Co.,   Oakley,   Cincinnati,   O. 
Cisco    Mch.    Tool    Co.,    Cincinnati,    O.      14"    to    24", 

inclusive. 
Crawford    Machine    Tool    Co.,    Inc.,     21    Park    Row, 

New   York.     15"  to  25". 
Dalton   Manufacturing    Corporation,    1911    Park    Ave., 

New   York.     6"   to  18",   inclusive. 
Davis  Mch.   Co.,   Inc.,  C.    F.,   Rochester,   N.   Y.     11". 
Davis    Mch.    Tool    Co.,    Inc.,    Rochester,    N.    Y.      12" 

to  42",    inclusive. 
Earle     Gear    &    Mch.     Co.,     Philadelphia,     Pa.      14" 

and   18". 
Flather    &    Co.,    Inc.,    Nashua,    N.    H.     13"    to   26", 

inclusive. 
Flather    Mfg.    Co.,    ashna,    N.    H.      7",    18". 
Ciddings    &    Lewis    Mfg.    Co.,    Fond    du    Lac,    Wis. 

15",    16"    and    18". 
Gisholt  Mch.    Co.,   9   S.    Baldwin  St.,    Madison,   Wis. 

16"    and    25". 
Greaves-Klusman    Tool    Co.,    Cincinnati,    O.      16"    to 

30". 
Hamilton     Mch.     Tool     Co.,     Hamilton,     O.      14"     to 

24". 
Hardinge  Bros.,   Inc.,   Berteau  and  Ravenswood  Aves., 

Chicago,     111. 
Hendey   Mch.    Co..    Torrington.    Conn.     12"    to   24". 
Hill.     Clarke    &    Co.,    Inc.,    Boston,    Mass.      18"    to 

30",    inclusive. 
Houston,     Stanwood    &    Gamble    Co.,    Cincinnati,    O. 

36"  to  72".  inclusive. 
LeBlond     Mch.     Tool     Co.,     R.     K.,     Cincinnati,     O. 

12"    to    36". 
Lehmann  Mch.   Co.,  514  S.  Broadway,   St.  Louis,  Mo. 

16"   and   18". 
Lodge    &    Shipley    Mch.     Tool     Co.,     Cincinnati,     0. 

14"   to   48",   inclusive. 
Manning,    Maxwell   &   Moore,   Inc.,   119   W.   40th   St., 

New  York.     12"  to  84",   inclusive. 
Monarch    Mch.    Tool    Co.,    Sidney,    O.      10"   to  30" 
Morris    Mch.    Tool    Co..    Cincinnati,    O.     16"    to   21", 

inclusive. 
Mueller  Machine  Tool   Co.,   Cincinnati,   O.     18". 
National   Lathe    Co.,    Cincinnati,    O.     16",    17",    18", 

22"    and    24". 
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LONGEVITY  AND 

The  LeBlond  Heavy  Duty  Lathe 


It  is  only  logical  to  suppose  that  a  machine  tool  built  with  a  pre- 
determined idea  of  production  and  a  careful  engineering  analysis 
of  this  service  will  be  best  suited  to  resist  wear,  abuse,  and  natural 
depreciation.  The  proper  proportioning  of  bearings,  the  distri- 
bution of  stress  and  strain,  the  selection  of  material  with  relation 
to  the  duty  it  must  perform — these  factors  have  been  given  their 
true  relative  values  in  the  design  of  the  LeBlond  Heavy  Duty 
Lathe. 

As  Evidence: — 

The  Hardened  Steel  Spindle  Bearings  running  in  boxes  of  chilled 
cast  iron.  The  patent  Double  Friction  Back  Gear  permitting  of 
instantaneous  changes  in  speed;  with  a  driving  capacity  greater 
than  the  horse  power  transmitted  by  the  driving  belt.  The  Single 
Piece  Box  Section  Apron  with  all  drop  forged  heat  treated  gears 
and  hardened  shafts. 

ASSURE  A  LONG  PRODUCTIVE  LIFE 


The  R.K.Le  Blond  MachineTool  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


484 


MACHINERY 


August,  1919 


Oo.,    in    Broadway,    N. .■■«■    i 

iv  Co.,    Grand    Rapids,    Mich.      10" 
t.>  88",  well 

Mch  Co.,  Syracuse,   N.   Y.    12"  ■ml   14". 

Pratt    .^     Whitney  Co,     lliirtlonl.    Conn.       10' 

lll.'ll      I 

Reed  Prentice    Oo.,    P.    B.    Reed    Dept.    ami    I 
Dept.,    Worcester,    M    la     12"   to  27", 
Rocklord    Lathe   &    Drill   Co.,    Rockford,    HI.     14".    18" 

and   fi". 
Rockford   Tool   Co.,    Rockford.    111.    IB"   and    1"  ■ 
Sebastian    l.iitho   Co,    Cincinnati,    ().     10".    18".    10". 
Seneca    Kails    Mfg.    Co.,    Inc.,    881    Pall    .St.,    Baneoa 

Kails.     N.     Y.      '.»"     lo    13".    Ini 
Bhepard   Lathe   Co.,    Cincinnati.   O.     10"   and   12". 
.South    Band    Lathe    Works,    .south    Bend,    Ind.      18 

to    Jl".    inclusive.  .         _ 

Smith    Mfg.    Co.,    Philip.    Sidney.    O.      13"    and    14". 

Inclusive.  .  _      .__   .     „„_ 

Bidney    Midline   Tool    Co.,    Bidney,    O.     IB     to   30, 
Bpringfii  Id    Mch.    Tool    Co..    Spnnglleld,    O.      14      to 

:iC".    inclusive. 
Buromit  Mch.  Works,   Worcester,  Mass.    10". 
Taylor  U     I  li  Cleveland,  0.    20". 

Victor    Lathe    Co.,    LSI    Lafayette    St.,    New    York 

WalCOtt   Lathe   Co..    11"   Calhoun   St.,  Jackson,   Mich. 

li-    to   'J'1  .    Inclusive. 
Whitcomb  Blaisdell    Mch.    Tool  Co..    Worcester,    Mass. 

1 1"    to   80'  .    Inclusive. 

WUlard    Mch.   Tool  Co..  Cincinnati,  O.     13". 

the     Co.,     Worcester.     Mass.      11   ,     13 

Wright,     David     A.,     Chicago.     111.      34",    40".    50", 

80   .    72",    Si". 
I  :iih«  ■-.    i:\(«iisi..ii    llf«l   and   Gap 
Bamea   Drill   Co.,    Inc.,   814   Chestnut   St.,    Rockford, 

Harrington,    Son    ft    Co.,    Inc.,    Edwin,    Philadelphia, 

Manning.    Maxwell    ft    Moore,    Inc.,    119    West    40th 

St..    New    York. 
Bebastian  Lathe  Co.,   Cincinnati,   O. 

Lathes,    Foot    Power 

Co.,  W.  P.  ft  John,  231  Ruby  St.,   Uockford, 

Reed- Prentice   Co.,    F.    E.    Keed   Dept.   and   Prentice 

Bros.   Dept.,   Worcester,    Mass. 
Seneca    Fails    Mig.    Co.,    Inc.,    381    Fall    St.,    Seneca 

Falls,    N.    1'.  „     .       ..     . 

Shepard  I.athe  Co.,   Cincinnati,   O. 

Lathes,   Gun   Boring  to 

Bridgeford    Mch.     Tool     Works,     151     Winton     Road, 

Rochester,    N.    Y.  _     _      _.     .         .     _ 

LeBlond    Mch.    Tool    Co.,    R.    K.,    Cincinnati,    O. 
Niles-Benient-Pond    Co.,    Ill    Broadway.    New    York. 

Lathes,  Patternmakers' 

Blount  Co.,  J.  G.,   Everett,  Mass. 

Defiance   Mch.   Wks.,   Defiance,   O. 

Oliver   Machinery   Co.,    Worcester    Mass  a£xna„a 

Seneca    Falls    Mfg.    Co.,    Inc.,    381    Fall    St.,    Seneca 

Falls,    N.    Y. 
Bununitt   Mch.    Wks.,    Worcester,    Mass. 

Lathes,  Pulley  . 

Cincinnati  Pulley  Mchy.  Co.,   Cincinnati,   O. 

Lathes,   Shaft 

Bridgeford    Mch.     Tool    Works,    151    Winton    Road, 

Rochester,    N.    Y. 
Fitchburg   Machine   Works,    Fitchburg     Mass. 
Manning,    Maxwell  &   Moore,   Inc.,   119   W.  40th   St.. 

New    York.  XT         „    , 

Niles-Bement-Pond    Co..    Ill    Broadway,    New    York. 
Sellers   &   Co.,    Inc.,    Wm.,    Philadelphia,    Pa. 

Lathes,  Speed 

Blount  Co.,   J.    G.,   Everett,    Mass. 

Diamond   Mch.    Co.,    Providence,    R.    I. 

Greenfield   lap   Ac    Die   Corp.,    Greenfield,    Mass. 

OUver   Machinery   Co.,   Worcester,   Mass. 

Potter  Tool   &   Machine   Works,   S.   A.,   77   E.   loOth 

St.,    New    York. 
Summitt   Mch.    Wks.,    Worcester,    Mass. 

Lathes,    Turret 

See  also  Chucking  Machines. 

Acme  Mch.    Tool  Co.,    Cincinnati,   O. 

Bardons  &  Oliver,   Cleveland,   O. 

Bridgeford    Mch.     Tool     Works,    151    Winton    Road, 

Rochester,    N.    Y. 
Brown    <fe    Sharpe    Mfg.    Co.,    Providence,    R.    I. 
Bullard   Mch.    Tool   Co..    Bridgeport,    Conn. 
Davis  Mch.   Tool   Co.,   Inc.,   Rochester,   N.   Y. 
Dreses   Mch.   Tool   Co.,    Cincinnati,   O. 
Foster  Machine   Co.,   Elkhart,   Ind. 
Garvin  Mch.   Co.,   Spring  and  Varick  Sts.,  New  York. 
Gisholt   Mch.    Co.,   9   S.    Baldwin   St.,   Madison,    Wis. 
Greaves-Klusman    Tool    Co.,    Cincinnati,    O. 
International   Mch.    Tool   Co.,    Indianapolis,    Ind. 
Jones  &   Lamson  Mch.   Tool   Co.,   Springfield.   Vt. 
LeBlond   Mch.    Tool    Co.,    R.    K.,   Cincinnati,   O. 
Lodge  &   Shipley   Mch.   Tool   Co.,   Cincinnati.    O. 
Morns  Mch.   Tool  Co.,    Cincinnati,   O.     _ 
New  Britain   Mch.   Tool  Co.,   New   Britain,   Conn. 
Oliver   Machinery   Co.,    Grand    Rapids,    Mich. 
Pratt    &    Whitney   Co..    Hartford,    Conn. 
Reed-Prentice    Co.,    F.    E.    Reed    Dept.    and   Prentice 

Bros.   Dept.,    Worcester,   Mass. 
Rivett  Lathe  &  Grinder  Co.,  Brighton,  Boston,  Mass. 
Springfield    Mch.    Tool    Co.,    631    Southern    Ave., 

Springfield,   O.         _       ,,   „  _. 

Steinle  Turret  Mch.   Co.,  Madison,  Wis. 
Warner  &  Swasey  Co.,   Cleveland,  O. 
Wood   Turret  Mch.   Co.,   BrazU,  Ind. 
Lathes,    Woodworkers' 
Barnes  Co.,  W.  F.  &  John,  231  Ruby  St.,  Rockford, 

Hi- 
Defiance  Mch.   Wks.,  Defiance,  O. 
Oliver   Machinery   Co.,    Grand    Rapids,    Mich. 
Reed-Prentice   Co..    F.    E.    Reed   Dept.   and   Prentice 

Bros.   Dept.,   Worcester,   Mass. 
Leather  Belting,  Round 
See  Belting,   Round  Leather. 

Levels 

Keuffel   &  Esser  Co.,   Hoboken,  N.  J. 
Starret  Co.,   L.    S.,   Athol,   Mass. 

Lighting  Fixtures,  Adjustable 

Breeze   Mfg.    Co.,    Newark,    N.   J. 

Lockers,   Metal 

Manufacturing  Equipment  &  Eng.  Co.,  Framingham, 
Mass. 

Lubricants 

Bealy  &  Co.,  Chas.  A.,  120-B  N.  Clinton  St.,  Chi- 
cago,  111. 


Cataract   Refining.  A   Mfg.  Co.,  Buffalo,  N.   y 
J     i  -li    Jersey   City,   N.  J. 
Bros.    Refining   Co.,   -'I    suite   si.,    .\. 
Cum.  n    Bearing   t  lo  ,    Buffalo,   N.    Y. 

Oakley    01 leal    Co.,    26    Thame*    St..    New    York. 

oil   ckv  Oil  ■  Qreasa  Op  .  oil  City.  Pa. 

I    Foundrj    .s.    Moh,    Co.,    64    N.    r.th    St.. 

Philadelphia,    Pa, 
Texas  Company,   17   Battery  Place,   New    York. 

Lubricators 

Boaly  &  Co.,  Chas.  A.,  120-B  N.  Clinton  St..  Chi- 
cago,  111. 

Tweed   A   Co..    100   Duanc   St..    New   York. 
Michigan    Lubricator    Co.,    Detroit,    Mich. 

Machinists'    Small   Toola 

See   Calipers,   Hummers,    Wrenches,   Drills,    Taps,    etc. 

Mallets,  Ilavthirie 

Chicago  Rawhide  Mfg.  Co.,  1301  ElBton  Ave..  Chi- 
cago,  IU. 

Mandrels,  Expanding  and  Solid 

Sco   Arbors  and   Mandrels,    Expanding   and   Solid. 

Marking  Machines] 

Grant    Mfg.    &    Mch.    Co.,    N.    W.    Station,    Bridge- 
port,   Conn. 
Greenfield    Tap   &    Die   Corp.,    Greenfield,   Mass. 
Martin   Machine  Co.,   Greenfield,   Mass. 
Noble   ft    Westbrook   Mfg.    Co.,    Hartford.    Conn. 
V   &  O   Press  Co.,   Glendale,   Long   Island,  N.    Y. 

Marking  Outfit,  Tool,  Etc. 

Waterston,  J.   M.,   Detroit,   Mich. 

Measnring   Machines,  Precision 

American   Gauge   Co.,    Dayton,    O. 

Johansson     Inc.,   C.   E.,  215   W.   55th  St.,   New    Jork. 

Pratt   ft    Whitney   Co.,    Hartford,    Conn. 

Boger  Works,   Inc.,   J.    M.,   Gloucester  City,   N.   J. 

Taft-Peirce   Mfg.    Co.,    Woonsocket,    R.    I. 

Metals,    Bearing 

See  Bearings,  Bronze,  Babbitt,  etc.,  and  Bushings, 
Brass,   Bronze,   etc. 

Milling  and  Drilling  Machines, 
Upright 

See  Drilling  and  Milling  Machines,  Vertical. 

Milling    and    Shaping    Machines 

Cochrane-Bly   Co.,    Rochester,    N.    Y. 

Milling  Attachments 

Adams  Co.,   Dubuque,   Iowa. 

Becker   Milling   Machine    Co.,   Hyde   Park,    Mass. 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

CarroU   &    Son,    Wm.,   Cincinnati,   O. 

Cincinnati   Milling  Mch.   Co.,    Oakley,    Cincinnati,    O. 

Cleveland   Milling  Mch.   Co.,   Cleveland,   O. 

Garvin  Mch.   Co.,   Spring  and  Varick  Sts.,  New  York. 

Hendey  Machine   Co.,   Torrington,   Conn. 

Hinckley    Machine    Works,     Hinckley,    IU. 

IngersoU  Milling  Machine  Co.,  Rockford,   IU. 

Kearney   &  Trecker   Co.,    Milwaukee,   Wis. 

Kempsmith    Mfg.    Co.,    MUwaukee,    Wis. 

LeBlond    Mch.    Tool   Co.,    R.    K.,    Cincinnati,    O. 

Oesterlein   Mch.    Co.,   Cincinnati,   O. 

Porter-Cable   Mch.    Co.,    Syracuse,    N.    Y. 

Pratt   &   Whitney   Co.,   Hartford,   Conn. 

Rivett  Lathe  &  Grinder  Co.,  Brighton,  Boston,   Mass. 

Rockford    Milling    Machine    Co.,     Rockford,     111. 

Standard    Engineering    Works,    Pawtucket,    R.     I. 

Whitney   Mfg.    Co.,    Hartford,   Conn. 

Milling  Machines,  Automatic 

Pratt   &   Whitney   Co.,   Hartford,   Conn. 

Milling  Machines,  Bench 

Ames  Co.,   B.   0.,   Waltham,   Mass. 

Burke   Machine    Tool   Co.,    Conneaut,    O 

Carter  &   Hakes  Co.,   Sterling  Place,   Winsted.    Conn. 

Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 

Hardinge  Bros.,  Inc.,  Berteau  and  Ravenswood  Aves., 
Chicago,    111. 

Rockford   Milling   Machine   Co.,   Rockford,    IU. 

Sloan   &   Chace   Mfg.    Co.,   Ltd.,   Newark,    N.  J. 

Van  Norman  Mch.  Tool  Co.,  Waltham  Ave.,  Spring- 
field,  Mass. 

Milling  Machines,  Circular  Continu- 
ous 

Becker   Milling    Machine    Co.,    Hyde    Park,    Mass. 
Gould   &  Eberhardt,   Newark,   N.  J. 
Kearney  &   Trecker   Co.,  MUwaukee,   Wis. 

Milling  Machines,  Hand 

Adams  Co.,    Dubuque,  Iowa. 

Becker    Milling    Machine    Co.,    Hyde    Park,    Mass. 
Biggs-Watterson   Co.,    Cleveland,    O. 
Bristol   Machine   Tool   Co.,    Bristol,    Conn. 
Burke  Machine  Tool  Co.,   Conneaut,   O. 
Carter  &  Hakes  Co.,   Sterling  Place,   Winsted,   Conn. 
Cleveland  Milling  Mch.   Co.,   Cleveland,   O. 
Davenport   Mfg.    Co.,   Meadville,   Pa. 
Defiance  Mch.    Wks.,   Defiance,   O. 
Garvin  Mch.  Co.,   Spring  and  Varick  Sts.,  New  York. 
Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 
Pratt   &    Whitney   Co..    Hartford,    Conn. 
Rockford    MiUing    Mch.    Co.,    Rockford,    111. 
Standard    Engineering    Works,    Pawtucket,    R.    I. 
Steptoe   Co.,   John,    Brighton,    Cincinnati,    O. 
Superior  Machine   &   Engineering   Co.,    Detroit,   Mich. 
Van   Norman  Mch.   Tool  Co.,   Waltham   Ave.,   Spring- 
field,  Mass. 
Whitney  Mfg.   Co.,   Hartford,   Conn. 

Milling  Machines,  Horizontal,  Plain 

Adams  Co.,    Dubuque,    Iowa. 

Beaman   &   Smith   Co.,    Providence,   R.    I. 

Becker    Milling    Machine    Co.,    Hyde    Park,    Mass. 

Bilton   Mch.   Tool   Co.,   Bridgeport,   Conn. 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

Cincinnati   MilUng   Mch.    Co.,    Oakley,    Cincinnati,    O. 

Cleveland  MilUng  Mch.   Co.,   Cleveland,   O. 

Davenport   Mfg.   Co.,   Meadville,    Pa. 

Defiance  Mch.   Wks.,   Defiance,   O. 

Garvin  Mch.  Co.,   Spring  and  Varick  Sts.,  New  York. 

Gooley   &   Edlund,   Inc.,   Cortland,    New   York. 

Hendey   Machine   Co.,   Torrington,    Conn. 

IngersoU    MUling    Machine    Co.,    Rockford,    IU. 

Kearney  &  Trecker  Co.,  MUwaukee,   Wis. 

Kempsmith    Co.,    MUwaukee,    Wis. 

LeBlond  Mch.  Tool  Co.,  R.   K.,  Cincinnati,  O. 

Newton    Mch.    Tool    Works,    Inc.,    PhUadelphia,    Pa. 

Niles-Bement-Pond    Co.,     Ill    Broadway,    New    York. 

Oesterlein   Mch.   Co.,   Cincinnati,   O. 

Pratt   &    Whitney   Co.,    Hartford,    Conn.   ' 

Rockford   MiUing   Mch.    Co.,    Rockford,    IU. 

Standard    Engineering    Works,    Pawtucket,    R.     I. 

Steptoe   Co.,   John,   Brighton,    Cincinnati,   O. 


Mllllni     'Im-hliies,    Horizontal, 

I    111  \  I'lHltl 

Bsekei     MUling    Machine    I  0  .    Ilvdo    Park,    Mans. 
Brown    ft    Sharps   Mfg.    Co.,    Providence,    it.    I. 
Cincinnati   Milling  Mch.   Co.,  Oakley,   Cincinnati,   0 

ind    Milling   Mch.    Co.,   Cleveland,   O. 
I 'iii  nee   Mch.    Wks.,   Defiance,   O. 
Hendey  Machine  Co.,   Torrington,   Conn. 
Kearney   A    Trecker   Co..   Milwaukee,    Wis. 
KcnipHinllli   Mfg.   Co.,   Milwaukee,   Wis. 
LeBlond  Mch   Tool  Co.,  R.  K.,  Cincinnati,  O. 
Nil. IS  Bern  lit  Pond     Co.,     Ill     Broadway,    New     York. 
I  li  St)  i  li  111    Mch,    0o.,    I  'Hi'  iniiati,    O. 
Rockford    Milling    Mch,    Oo.,    Rockford.    111. 
Row  bottom   Mch.   Co,    Waterbury,    Conn. 
Van   Norman   Mch.   Tool  Co.,   Waltham   Ave.,   Spring 

field,      .\llL-4X. 

Milling   Machines,    Lincoln    Type 

Beaman   &    Smith   Co.,    Providence,    It.    I. 
liecker    Milling    Machine    Co.,    Hyde    Park,    Mas». 
Garvin  Mch.  Co.,  Spring  and  Varick  Sts.,  New   York. 
Hendey  Machine  Co.,   Torrington,   Conn. 
Kempsmith   Mfg.   Co.,   Milwaukee,   Wis. 
Pratt   &    Whitney   Co.,    Hartford,    Conn, 
Van   Norman   Men.   Tool  Co.,    Waltham   Ave.,   Spring- 
field,  Mass. 

Milling   Machines,   Multiple    Spindle 

Beaman   &   Smith   Co.,   Providence,    It.    I. 
IngersoU   MilUng   Mch.    Co.,    Rockford,    111. 
Newton    Mch.    Tool    Works,    Inc.,    Philadelphia,    Pa. 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York. 

Milling  Machines,  Oscillating  Head 

Superior  Machine  &  Engineering  Co.,   Detroit,   Mich. 

Milling  Machines,  Portable 

Newton    Mch.    Tool    Works,    Inc.,    Philadelphia,    Pa. 
Pedrick   Tool    &    Mch.    Co.,    3639    N.    Lawrence    St., 

Philadelphia,    Pa. 
Underwood   Corp.,   H.   B„    PhUadelphia,    Pa. 

Milling  Machines,  Spline 

Pratt   &    Whitney   Co..   Hartford,   Conn. 
Standard    Engineering    Works,    Pawtucket,    R.    I. 

Milling  Machines,  Vertical 

Adams  Co.,    Dubuque,   Iowa. 
Beaman   &   Smith   Co.,   Providence,   R.    I. 
Becker    MUling    Machine    Co.,    Hyde    Park,    Mass. 
Bristol   Machine   Tool   Co.,    Bristol,    Conn. 
Brown    &   Sharpe    Mfg.    Co.,    Providence,    R.    I. 
Cincinnati   MiUing   Mch.    Co.,   Oakley,    Cincinnati,    O. 
Cochrane-Bly   Co.,    Rochester,    N.    Y. 
Garvin  Mch.   Co.,   Spring  and  Varick  Sta.,  New  York. 
IngersoU    MilUng    Machine    Co.,    Rockford,    IU. 
Kearney  &  Trecker  Co.,   Milwaukee,  Wis. 
LeBlond  Mch.   Tool  Co.,  R.   K..   Cincinnati,  O. 
Newton   Mch.   Tool  Works,    Inc.,   Philadelphia,   Pa. 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York. 
Van   Norman  Mch.   Tool  Co.,  Waltham  Ave.,   Spring- 
field, Mass. 

Milling  Tools,  Hollow  Adjustable 

Geometric  Tool   Co.,   New  Haven,   Conn. 

Rogers  Works,   Inc.,  J.   M.,  Gloucester  City,   N.  J. 

Model  and  Experimental  Work 

See  Special  Machinery  and  Tools. 

Molding  Machines 

Adams  Co.,    Dubuque,   Iowa. 

Mumford  Molding  Mch.  Co.,  1763  Elston  Ave.,  Chi- 
cago,   111. 

Motors,   Electric 

Electro-Dynamic    Co.,    Bayonne,    N.    J. 

General    Electric    Co.,    Schenectady,    N.    Y. 

Reliance  Elec.  &  Eng.  Co.,  1056  Ivanhoe  Road, 
Cleveland,    O. 

Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh, 
Pa. 

Name  Plates,  Cast  Bronze 

Matthews  &  Co.,  Jas.  H.,  3946  Forbes  Field,  Pitts- 
burgh,  Pa. 

Newman   Mfg.    Co.,   Cincinnati,    O. 

Pannier   Bros.    Stamp   Co.,    Pittsburgh,    Pa. 

SchwerdUe  Stamp  Co.,   Bridgeport,   Conn. 

Name   Plates,   Etched 

Matthews  &  Co.,  Jas.   H.,  3946  Forbes  Field,  Pitts- 
burgh,  Pa. 
Newman   Mfg.    Co.,   Cincinnati,    O. 
Noble   &   Westbrook   Mfg.   Co.,   Hartford,   Conn. 
Pannier    Bros.    Stamp   Co.,    Pittsburgh,    Pa. 
Schwerdtle  Stamp  Co.,  Bridgeport,   Conn. 

Name  Plates,  Stamped 

Matthews  &  Co.,  Jas.   H.,  3946  Forbes  Field,  Pitts- 
burgh,  Pa. 
Newman    Mfg.    Co.,   Cincinnati,    O. 
Noble   &  Westbrook   Mfg.    Co.,   Hartford,   Conn. 
Pannier   Bros.    Stamp   Co.,    Pittsburgh,    Pa. 
SchwerdUe  Stamp  Co.,  Bridgeport,   Conn. 

Nichrome   Castings  > 

Driver-Harris    Co.,    Harrison,    N.    J.      , 
Nipple    Threading   Machinery 

Bignall    &    Keeler   Mch.    Wks.,    Edwardsville,    IU. 
Landis  Mch.  Co.,   Inc.,   Waynesboro,   Pa. 
MerreU  Mfg.  Co.,  15  Curtis  St.,  Toledo,  O. 
Murchey   Mch.    &   Tool  Co.,    34   Porter   St.,    Detroit, 

Mich. 
Saunders   Sons,   D.,   Yonkers,    N.   Y. 
Standard   Engineering   Co.,    EUwood    City,    Pa. 

Nut    Castellating    Machines 

Craftsman   Too!   Co.,    Conneaut,    O. 

Nuts,    Castellated 

Lippincott,   A.   H.   &  F.   H.,   PhUadelphia,   Pa. 
National  Acme  Co.,   Cleveland,   0. 

Nut   Tappers 

See   Bolt  and   Nut  Machinery. 

Odometers 

Veeder   Mfg.    Co.,    39    Sergeant   St.,    Hartford,    Conn. 

Oil   Cups 

Besly  &  Co..  Chas.  H.,  120-B  N.  Clinton  St..  Chi- 
cago,  IU. 

Bow  en   Products  Corp.,   Detroit,   Mich. 

Gits  Bros.  Mfg.  Co.,  1940  So.  KUbourne  Ave.,  Chi- 
cago,   IU. 

Michigan    Lubricator    Co.,    Detroit,    Mich. 

Tucker,    W.    M.    &   C.    F.,    Hartford,   Conn. 

Oilers,  Loose  Pulley 

Brown  Engineering  Co.,  133  N.  3rd  St.,  Reading,  Pa. 
Michigan  Lubricator  Co.,   Detroit,  Mich. 

Oil    Gages 

Michigan  Lubricator  Co.,   Detroit,  Mich. 
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KNIGHT 

Milling  and  Drilling  Machines 


Their  Range  and 
Convenience  are 
Particularly  Ap- 
preciated in  This 
Plant 


THIS  Knight — a  No.  IV2 — is  finishing  slots  in  a  cast-iron  gear  guard.  Slots  are 
%e"  wide  and  are  made  by  sinking  a  milling  cutter  vertically  into  the  piece. 
The  Knight  is  then  used  for  finishing  the  ends  of  the  slots.  The  micrometer  in- 
dex on  the  slide  is  most  convenient  in  locating  the  cutter.  The  micrometer  index 
on  the  table  comes  into  play  in  determinining  the  length  of  the  slot. 

There  are  four  "Knights"  in  the  Jersey  City  plant  of  the  Davis-Bournonville 
Company,  and  they  are  found  extremely  useful  on  the  large  amount  of  experi- 
mental work  done  in  this  plant. 

Send  for  complete  details,  four 
sizes,  all  with  the  tilting  table 

W.  B.  KNIGHT  MACHINERY  COMPANY 

3920  West  Pine  Street  ST.  LOUIS,  MO.,  U.  S.  A. 

AODNT8:  Coats  Machine  Tool  Company,  Ltd.,  London,  Glasgow,   Newcistla-on-Tym.     BocIm  A   Smith  Co.,  San  Francisco.  Pacific 

Farqnhar  Company,    Boston,    Mass.     Manning,   Maxwell   &    Monro.    Inc.,    Nan    York.    Chicago,    and    Philadelphia      Patter-on    i  \     - 

Dayton,   Ohio.     Somers,    Fitter   A   Todd    Co.,    Pittsburgh,    Pa.      Strong,    Carlisle     &     Hammond     1  1     and     lirtr.it.       \    mnagut      Machinery 

Company,   Indianapolis,  Ind.     Allied  Machinery  Company  of  America,   France,    Spain,   Portugal.    Italy,    Switzerland,    Norway,    £■■  irk   and 

Belgium. 
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III. 
\\       \i      ,v     I        l    .     ll.nU.n I,    I 

on   Pmnm,  Sheet   Steal 

UtUeford  Bra   .  '  in.ininiii.  0. 

011a.  Fuel 

Oil   Cntj   Oil  &  «;■■-«  -    •     .  i'ii   '  H      !'•' 

OIIn.     LulirlrulliiK 

Beelj    .^    Co..   Cha  •    M..    ISO  B    \     Clli 

,,    ill 
Oatarucl    Kenning    &   M  N.    »•  „    , 

21    SUiti    St..    New    xork. 
oil    tMtj    oil    a    tin  a>.'    C,       Oil    '  Ity,    Pi 
Texas   Company,    17  Bi 

mis.   ((.i.ii.IiIiik   "ml   Tempering 

tunning   iS    Mi       '  o  .    Buffalo,    N.   I. 

■ji    state   Bt..    New    lorte 

.     8     •  ■    Oil    <it*.    I'' 

Texas  Com]  '  N,,u    >'"K 

oil*.  Soluble 

s.v  Con  '  Irinding,  etc. 

Oi  t us.   Baking 

■j  i   .1.  lui   81  .    New    i  "i  iv. 
General    Electric   Co.,    Schenectady,    N.    I 

Ovens,  Tempering 

&  Co.,    i".  .    H.j    mi    Duane  St..    New    York. 
mi,    Co.,    Schenectady,    -N.   Y. 

(»x>  -  tcety  lene   apparatus 

Bee   Welding  and  Cutting,  Oxy-Acctylene   Equipment. 

o\>  -Hydrogen  Apparatus 

Bee  Welding  and  Cutting,  Oxy-A»tylene  Equipment. 

Oxygen 

Ur   Reduction   Co.,    Inc.,    120  Broadway,   ><e\v   lork. 
Internationa]    Oxygen    Co..    Newark,    N.    J. 
Linde   Air  Products  Co.,   42nd   St.    Bldg.,   New  lork. 

Packings,    Leather  . 

Chicago   Rawhide    Mfg.    Co.,    1301   Elston   Ave.,    Chi- 
li ranm   &  Knight  Mfg.   Co.,   Worcester,   Mass. 

Pans,  Shop  and  Lathe 

Canton    Art    Metal   Co.,    Canton,    O. 

Littleford   Bros.,   Cincinnati,    O. 

New    Britain    Mch.    Co.,    New    Britain,    Conn. 

Parallels 

Tait-Peiroe    Mfg     Co..    Woonsocket,   R.   I. 
Walker  Co.,   O.   S.,   Worcester,  Mass. 

Patents 

Parker,   C.   L.,   Washington,   D.    C. 

Pattern    Letters   and   Figures 
Manghlin    Co.,    H.    P.,    Columbus,    O. 

Pattern   Shop  Machinery 

Crescent   Machine   Co.,    56   Main    St.,    Leetonia,    O. 

Defiance   Mch.    Wks.,    Defiance,    U. 

Oliver   Machinery    Co.,    Grand    Rapids,    Mich. 

Pattern  Shop  Tools 

Hammacher,    Schlemmer    &    Co.,   4th   Ave.    and    13th 

St.,    New   Yor1" 
Oliver   Machinery    Co.,    Grand    Kapids,    Mich. 

Patterns,  Metal 

Grant  Mfg.  &  Machine  Co.,  N.  W.  Station,  Bridge- 
port,   Conn. 

S-P    Manufacturing    Co.,    Cleveland,    O. 

Sweet  &  Doyle  Foundry  &  Mch.  Co.,  Green  Island, 
Albany  Co.,    N.   I. 

Patterns,  Wood 

S-P    Manufacturing    Co.,    Cleveland,    O. 

Sweet   &   Doyle   Foundry   &  Mch.    Co.,   Green    Island, 

Albany  Co.,   N.   Y.  XT 

V    &   O   Press   Co.,    Glendale,   Long   Island,    N.   Y. 

Pencils,  Drawing 

American    Lead    Pencil    Co.,  230    Fifth    Ave.,     New 

York.  „. 

Dixon   Crucible    Co.,    Joseph,  Jersey    City,    N.    J. 

Phosphor   Bronze 

See   Bronze. 

Pipe   Fittings 

Newman  Mfg.    Co.,    Cincinnati,   O. 
Walworth   Mfg.    Co.,    Boston,    Mass. 

Pipes 

National   Tube    Co.,    Pittsburgh,    Pa. 
Newman  Mfg.    Co.,   Cincinnati,   O. 

Pipe   Bending   Tools 

American    Pipe    Bending    Mch.    Co.,    73    Pearl    St., 

Boston,    Mass. 
Underwood   Corp.,   H.   B.,   Philadelphia,   Pa. 

Pipe  Cutting  and  Threading  Machines 

Armstrong   Mfg.    Co.,   897   Knowlton   St.,    Bridgeport, 

Bignall'  &    Keeler   Mch.    Wks.,    Edwardsville,    111. 
Curtis     &    Curtis    Co.,     8     Garden     St.,     Bridgeport, 

Conn. 
Foote-Burt   Co.,   Cleveland,   O. 
Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 
Harrington    Son    &    Co.,    Inc.,    Edwin,    Philadelphia, 

Hart'   Mfg.    Co.,    7.    20th    St.     and    MifHon    Ave., 

Cleveland,    O.  ,  _ 

Landis   Mch.    Co.,    Inc.,    Waynesboro,    Pa. 
Merrell    Mfg.    Co.,    15    Curtis    St.,    Toledo,    O. 
Murchey     Mch.     Tool     Co.,     34    Porter    St.,     Detroit, 

Mich.  „ 

Saunders'    Sons,    Inc.,    D.,    Yonkers,    N.    Y. 
Standard    Engineering    Co.,    Ellwood    City,    Pa. 
Tread-well    Engineering    Co.,    Easton,    Pa. 
Trimont   Mfg.    Co.,    Roxbury,    Mass. 
Victor  Tool   Co.,   Waynesboro,   Pa. 
Walworth    Mfg.    Co.,    Boston,    Mass. 

Planer  Attachments 

Cincinnati   Planer   Co.,   Cincinnati,   O. 
Gray   Co.,   G.   A.,   Cincinnati,   O. 

Reed-Prentice  Co.,  F.  E.  Reed  Dept.  and  Prentice 
Bros.    Dept.,    Worcester,    Mass. 

Planers 

American    Tool   Works   Co.,    Cincinnati,    O. 
Betts    Machine   Co.,    Rochester,    N.    Y. 


.       I      ,-,      ,1,1. .ill.       0 

mull,     O. 

Clurolund    Pi,,,,. ,     <".    8162    Buperloi     Ave.,    Oleve 

\      i  Ini  um. hi,   <  i. 

Uamil «). 

ni.   ii  .    i lanbury,   I 

'  i      II      .ii  n,    it. 

\i  .,     ii.  Ighl        Mi,  ii. 

Pond    Co.,     I  1 1     Broadway,     New     ^  >•!  k. 

oh,"    U  Co  .     K.i  "i"".    O, 

i    Mch.    Tool    Co  .    K'"  Word,    III 
S,  ii,  i  .   .^    Co.,    ii"   .    Win.,    Philadelphia,    Pa. 

Whitcomb-BlaiadeU   Mch.   Tool   Co.,    \\ ter,    Ua 

w  ii  ,,i,   Mch    <     .    w      \      i:  ■  i"   ter,    N.    Y. 

u Iward   &    f'"  '  ii    Plam  i    i  lo.,    Worce  ter,    Ma   i 

w  right,   Hand  a  .  Chicago,  111. 

Planers,  Open   Side 

Auti,i,i;ii  i,     Mch     Co.,    Bridgeport,  Conn, 

i  leveland    Plan<  i    Co..    Cleveland,  O. 

ji M<  i'.    Co.,    Cnc  .   Albany,  N,    1 

Planers,  Portable 

M, >n, ,u   Mfg    Co.,   Mm  ikegon    Height  i,    Mich, 
l  ndenvood    Corp  .    n     B  ,    Philadelphia,    Pa. 

Planers,  Rotary 

Newton    Mch.    Tool    Works,    Philadelphia,    Pa, 

Nil,     n in  Pond    Co.,    1 1 1     Broadway,    Ni  w     1  oi  h 

Pednck  Tool  .v   Machine  Co.,  86o9  N.   Lawrence  Bt., 

Philadelphia,  Pa. 
l  uderwood    I  orp.,    H.    B.,    Philadelphia,    Pa. 

Plate  Rolls 

Niles-Bement  Pond    Co.,     Ill    Broadway,    New    Yuri-. 

Plates,  Steel 

Carnegie  Steel  Co.,  Pittsburgh.  Pa. 

Moltrup   Steel  Products    Co.,    Beaver    Falls,    Pa. 

Plates,  Snrface 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    B.    I. 
Tait-1'eiice   Mtg.    Co.,    Woonsocket,    R.    I. 

Pnenmatic  Tools 

independent  Pneumatic  Tool  Co.,   Chicago,  111. 
oil-Band  Co.,    11   Broadway,   New   York. 
Keller    Pneumatic    Tool    Co.,    Grand    Haven,    Mich. 
Manning,    Maxwell   &    Moore,    Inc.,    ll'J    W.    40th    St., 

New     York. 
Pressed     Metal    Machinery    Co.,     15    S.     Clinton     St., 

Chicago,    111. 
Shepard    Electric   Crane   &   Hoist  Co.,   Montour   Falls, 

N.    Y. 

Polishing  Machines 

Abbott   Ball    Co.,    Elmwood,    Hartford,    Conn. 

Besly  &  Co.,  Ohas.  11.,  120-B  N.  Clinton  St.,  Chi- 
cago,   111. 

Bridgeport  Safety  Emery  Wheel  Co.,  Inc.,  Bridge- 
port,   Conn. 

Brown    &    Sharpe   Mfg.    Co.,    Providence,    R.    I. 

Builders  Iron  Foundry,   Providence,  R.   I. 

Defiance  Mch.    Works,   Defiance,   O. 

Diamond    Mch.    Co.,    Providence,    R.    I. 

Forbes    &    Myers,    178    Union    St.,    Worcester,    Mass. 

Gardner   Mch.    Co.,    Beloit,    Wis. 

Greenfield  'lap   &  Die   Corp.,   Greenfield,    Mass. 

New    Britain  Mch.   Co.,   New    Britain,   Conn. 

Potter  Tool  &  Machine  Works,  S.  A.,  77  E.  130th 
St.,    New   York. 

Ransom   Mfg.    Co.,   Oshkosh,    Wis. 

Royersford  Fdry.  &  Mch.  Co.,  54  N.  5th  St.,  Phila- 
delphia,   Pa. 

Sterling  Grinding  Wheel  Co.,   Tiffin,   O. 

Stow   Mfg.   Co.,   Binghamton,   N.   Y. 

United  States  Electrical  Tool  Co.,  6th  Ave.  and  Mt. 
Hope    St.,    Cincinnati,    O. 

Webster  &  Perks  Tool  Co.,  Springfield,   O. 

Polishing    Machines,    Abrasive    Belt 

Blevney   Mch.    Co.,    Greenfield,   Mass. 
Hawes,  C.  L.,  Ashtabula,  O. 

Presses,  Arbor 

Atlas  Press  Co.,   323  N.  Park  St.,   Kalamazoo,   Mich. 
Bucher-Smith  Co.,  East  Liverpool,  O. 
Luchas   Mch.   Tool   Co.,    Cleveland,    O. 
Nicholson    &    Co.,    W.    H.,    112    Oregon    St.,    Wilkes- 
Barre,   Pa. 

Presses,  Broaching 

Ams  Mch.   Co.,   Max,   101   Park  Ave.,    New   York. 

Atlas  Press  Co.,   323  N.   Park  St.,   Kalamazoo,   Mich. 

Bliss  Co.,   E.   W.,   Brooklyn,   N.   Y. 

Fen-acute   Mch.    Co.,    Briclgeton,    N.   J. 

HydrauLc    Press    Mfg.     Co.,     84    Lincoln    Ave.,     Mt. 

Gilead,    O. 
Metalwood    Mfg.    Co.,    Detroit,    Mich. 
Swaine    Mfg.    Co.,    F.    J.,    St.    Louis,    Mo. 
Toledo   Mch.    &   Tool   Co.,    Toledo,    O. 

V  &  O  Press  Co.,  Glendale,  Long  Island,  N.  Y. 
Watson-Stillman   Co.,   192   Fulton    St.,   New   York. 

Presses,   Drop 

See    Hammers,    Drop. 

Presses,    Foot 

Baird  Machine   Co.,   Bridgeport,    Conn. 
Bhss   Co.,    E.    W.,    Brooklyn,    N.    Y. 
Etna   Machine   Co.,   Toledo,   O. 
Ferracute   Mch.    Co.,   Bridgeton,    N.   J. 
Niagara   Mch.    &    Tool    Works,    Buffalo,    N.    Y. 
Sinister    Co.,    F.   B.,    New   Haven,    Conn. 
Swaine   Mfg.    Co.,   F.   J.,    St.    Louis,    Mo. 
Taylor   &   Fenn    Co.,    Hartford,    Conn. 
Toledo   Mch.    &   Tool   Co.,    Toledo,    O. 

V  &  O  Press  Co.,  Glendale,  Long  Island,  N.  Y. 

Presses,   Forging 

Ams  Mch.    Co.,   Max,   101   Park  Ave.,   New    York. 
Bliss   Co.,   E.   W.,   Brooklyn,   N.   Y. 
Fen-acute  Mch.    Co.,    Bridgeton,    N.   J. 
Niagara   Mch.    &   Tool   Works,    Buffalo,    N.    Y. 
Swaine   Mfg.    Co.,    F.   J.,    St.    Louis,    Mo. 
Toledo   Mch.    &   Tool   Co.,   Toledo,    O. 
Treadwell   Engineering  Co.,   Easton,   Pa. 

V  &  O  Press  Co.,  Glendale,  Long  Island,  N.  Y. 

Presses,  Hydranlic 

Chambersburg    Engineering   Co.,    Chambersburg,    Pa. 

Eastern   Production    Co.,    Detroit,    Mich. 

Elmes  Engineering  Works,    Chas.   F.,   222  N.    Morgan 

St.,    Chicago,    111. 
Hydraulic    Press     Mfg.     Co.,     84    Lincon    Ave.,     Mt. 

Giead,    O. 
Metalwood    Mfg.    Co.,    Detroit,    Mich. 
Niles-Bement-Pond    Co.,     Ill    Broadway,    New    York. 
Sellers   &    Co.,    Inc.,    Wm„    Philadelphia,   Pa. 
Treadwell   Engineering   Co.,    Easton,   Pa. 
Watson-Stillman   Co.,   192  Fulton   St.,   New   York. 


Presses,    Power   Forcing 

i    danmtoo,  Mich, 
Co.,    M      V.   6    John,    831    Uuby    St.,    It<«  k 

in 
Production   (  o  .    Detroit .    Mich. 

1 Cha       i    ,   2S1   N.   Morgan 

si  .    Ch.cago,    III 
i  ni'  rpri  •    Vii  i,-     i  o  .  26  8    Clinton  si  ,  Chicago,  ill. 

i      Mi  h     Tool    ' 

National  Foundry  ^  Mch.  Co.,  In,  ,   fpallantl,  Mich, 

Presses,  Roll  and  Dial  Feed  for 

tame    Machlm    Work*,    I12S   Barcnewood    tvi  .    I  hi 

HI. 

Presses,   Screti 

CO.,     W.     I-'.    •    John,    2:il     Huby    Bt.,     Bocll 

I'M' I,        111. 

Bliss  Co.,   B,   Vf.    Brooklyn,   N.    *, 

Mch     Co.,    i'.,  Ldgeton.    \.    J. 

Globe   M,  i,     &    Stan y   I  lo.,    Oil  veland,   O. 

Co.,  i  B  New  llav, ,,,  Conn. 
Swaine  Mfg.  Co.,  F.  J.,  Bt.  Louis,  Mo. 
Toledo  Mch.  A   Tool  Oo  ,  Toledo,  0. 

Presses,  Sheet   Metal   Working 

Ams  Mch.   Co.,   Max,   101    Park   Aic,   New   York. 
Automatic    .Mch.    Co.,    Bridgeport,    Conn. 
Baird    Machine   Co.,   Bridgeport,   I 
Biggs-Watterson   Co.,   Cleveland.   0. 
Bhss  Co.,   B,    W  .    B  ..   Y. 

Buckeye  Engine  Co.,  Salem,  0. 
Fen-acute    Mch.    Co.,    Bridgeton,    N.   J. 
Loshbough-Jordan  Tool  &  Mch.  Co.,  Elkhart,  Ind. 
National  Foundry  &  Mch.   Co.,  Inc.,  Ypsilanti,  Mich. 
Niagara   Mch.    &   Tool   Works,    Buffalo,   N.    Y. 
Pressed    Metal    Mchy.    Co.,    15    So.    Clinton    St.,    Chi- 
cago,    111. 
Sl„ll   Co.,   Inc.,   D.   H.,   Buffalo,   N.   Y. 
Swaine   Mfg.   Co.,   F.    J.,    St.   Louis,   Mo. 
Taylor-Shantz  Co.,    Rochester,   N.   Y. 
Toledo   Mch.    &    Tool   Co.,    Toledo,   O. 

V  &   O   Press  Co.,   Glendale,   Long  Island,   N.    Y. 
Willard  Mch.   Tool   Co.,   Cincinnati,   O. 

Presses,    Shell    Banding 

Hydraulic    Press     Mfg.     Co.,     84     Lincon    Ave.,     Mt. 

Gilead,    O. 
Metalwood    Mfg.    Co.,    Detroit,    Mich, 
West  Tire  Setter  Co.,  Rochester,   N.   Y. 

Presses,    Straightening 

Eastern   Production    Co.,    Detroit,    Mich. 

Eluics  Engineering   Works,   Chas.    F„   222  N.    Morgan 

St.,    Chicago,    111. 
Hydraulic    Press    Mfg.    Co.,    84     Lincon    Ave.,    Mt. 

Gilead,    O. 
Metalwood   Mfg.    Co.,    Detroit,    .Mich. 
Morse   Twist   Drill   &   Mch.    Co.,    New   Bedford,    Mass. 
National  Foundry  &  Mch.   Co.,   Inc.,  Ypsilanti,  Mich. 
Springfield     Mch.     Tool     Co.,     o"il     Southern     Ave., 

Springfield,    O. 
Watson-Stillman   Co.,    192   Fulton   St.,   New  York. 

Presses,   Trimming 

Billings   &   Spencer   Co.,   Hartford,    Conn. 

Bliss  Co.,   E.   W.,   Brooklyn,   N.   Y. 

Fenacute   Mch.    Co.,    Bridgeton,    N.    J. 

National  Foundry  &  Mch.   Co.,  Inc.,  Ypsilanti,  Mich. 

Toledo  Mch.   &  Tool  Co.,  Toledo,   O. 

V  &  O  Press  Co.,  Glendale,  Long  Island,  N.  Y. 

Profiling  Machines 

Becker    Milling   Machine   Co.,    Hyde    Park,    Mass. 

Biggs-Watterson   Co.,    Cleveland,    O. 

Garvin  Mch.  Co.,  Spring  and  Varick  Sts.,   New  York. 

Leland-Gifford  Co.,    Worcester,   Mass. 

Newton   Mch.   Tool  W'orks,   Philadelphia,   Pa. 

Pratt   &    Whitney    Co.,    Hartford,    Conn. 

Pnlley  Blocks 

Yale  &  Towne  Mfg.    Co.,   9  E.  40th  St.,   New  York. 

Pnlleys,  Cone 

American    Pulley    Co.,    Philadelphia,    Pa. 

Cresson-Morris   Co.,    Philadelphia,    Pa. 

Johnson  Mch.  Co.,  Carlyle,  Manchester,  Conn.  (Fric- 
tion). 

Jones  Foundry  &  Mch.  Co.,  W.  A.,  4409  W.  12th 
St.,    Chicago,    111. 

Moore  &  White  Co.,  2707-2737  N.  15th  St.,  Phila- 
delphia,  Pa. 

Saginaw-  Mfg.  Co.,   Saginaw,  Mich. 

Wood   Sons   Co.,   T.   B.,    Chambersburg,    Pa. 

Pulleys,  Friction 

American    Pulley    Co.,    Philadelphia,    Pa. 

Bond  Foundry  &  Mch.  Co.,  Manheim,  Lancaster  Co., 
Pa. 

Brown   &    Sharpe   Mfg.   Co.,    Providence,    R.    I. 

Brown  Co.,   A.   &   F.,   79   Barclay   St.,   New  York. 

Caldwell  &  Son  Co.,  H.  W.,  17th  St.  and  Western 
Ave.,   Chicago,   111. 

Conway    &    Co.,    Cincinnati,    O. 

Cresson-Morris    Co.,    Philadelphia,    Pa. 

Hanson   Clutch   <fc   Mchy.    Co.,   Tiffin,   O. 

Johnson   Mch.    Co.,   Carlyle,   Manchester,   Conn. 

Jones  Foundry  &  Mch.  Co.,  W.  A.,  4409  W.  12th 
St.,    Chicago,    111. 

Link-Belt   Company,    Chicago,    111. 

Moore  &  White  Co.,  2707-2737  N.  15th  St..  Phila- 
delphia,  Pa. 

Sellers   &   Co.,   Inc.,   Wm.,   Philadelphia,   Pa. 

Wood   Sons   Co.,   T.    B.,   Chambersburg,   Pa. 

Pnlleys,  Split  Wood 

Saginaw    Mfg.    Co.,    Saginaw,    Mich. 

Pnlley  Turning  and   Boring  Machines 

American   Tool  Works  Co.,    Cincinnati,   O. 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York. 

Pnmp  Leathers 

Chicago   Rawhide   Mfg.    Co.,    1301    Elston   Ave.,    Chi- 
cago,   111. 
Graton   &  Knight   Mfg.    Co.,   Worcester,    Mass. 

Pumps,  Hydraulic 

Buffalo   Forge    Co.,    Buffalo,    N.    Y. 

Chambersburg    Engineering    Co.,     Chambersburg,     Pa. 

Elmes  Engineering   Works,    Chas.    F.,   222   N.   Morgan 

St.,    St.   Louis,   Mo. 
Hydraulic    Press   Mfg.    Co.,    84   Lincoln    Ave.,    Mount 

Gilead,    O. 
Metalwood  Mfg.   Co.,  Detroit,   Mich. 
Watson-Stillman   Co.,   192   Fulton   St.,   New   York. 

Pumps,  Lubricant  and   Oil 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 
Fulflo   Pump   Co.,    Blanchester,    O. 
Greenfield  Tap  &  Die  Corp.,   Greenfield,   Mass. 
Michigan    Lubricator    Co.,    Detroit,    Mich. 
Trahern  Pump   Co.,  Rockford,   111. 
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The  Most  Recent  Cochrane-Bly  Development 


You  can  now  obtain  the  C-B  No.  14  Universal 
Vertical  Miller  and  Shaper  either  as  a  Duplex 
Machine  (as  you  have  known  it  for  a  number  of 
years)  or  arranged  with  single  heads  as  a  Uni- 
versal Vertical  Miller  only,  a  Universal  Vertical 
Shaper  only  or  a  Plain  Vertical  Miller  only. 

The  Circular  Table  with  Dividing  Attachment 
and  the  Compound  Circular  Table  as  supplied 
with  these  machines  give  them  a  range  that  covers 
the  entire  field  of  die  making.  You  can  perform 
practically  every  operation  on  any  kind  of  a  die 


without  once  removing  the  work  from  the  ma- 
chine. We'd  like  to  show  you  the  time  and  money 
saving  possibilities  of  these  machin 

Just  drop  us  a  line  to  say  you  are  interested — 
we'll  do  the  rest. 

COCHRANE-BLY  COMPANY 

ROCHESTER,  NEW  YORK 

FOREIGN    AGENTS:    James   Say.    184   Wilmslow   Road.    Manrli. 
ror  treat  Britain  and  Ireland.     IVnwick  Freres  &  Co.  Pa' 
Belgium,    Sn  lUcrland,     Spain     and     I'ortuKal        II 
Sydney,    for    Australia.     Alfred    Herbert.    Ltd.,    Yokohama 
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Pnmpii   Pneumatic 

IngtraoU-Rand  Co.,    n    Broadway,    N«w    York. 

Pampii    Hntnry 

Pump  Oo  .  Bookfard,   01. 

Pnmpii  Steam 

Buffalo    Porgs    <  •  •  .    Buffalo,    N     Y 
[ngersoU-Rand   Co.,    n    Broadway,    N<«    rork. 

Pnmpii  Turbine    DrlTen 

Barb   Qaai   a    tfdb  ■  I  ■  l'lnia- 

dn  jphia,    l'». 

Ponpij   Vaenum 

l.eii.uin    I'.ro.i     69    E-S   John    St,    New 

Pnnohes  end  i)lo« 

Uni  Mch.   Co.,   Max..    101   Park    kva..   N««    York. 

Arrow    T ,     Brldj     •  

mm-k  .v    Decktr  M'k    Co.,   mi  s.  Calvert  St.,  Baltl- 

more.   Mil.  .,    ,. 

BUaa  fao.,  B.  W.,  Brooklyn,  n  *•  ,  . 
Columbua  Die,  Tool  A  Mch  <  »..  Oolumbua,  O. 
Davis   Tool    Co.,    Cleveland,   (). 

CHj     m  Dayton,   0. 

Harrto  Kwrtnee  S     E..  Bridamort.   Oom, 

Kraaberg    Engineering    A    Mfg.    Co..    530   Lake   Shore 

Liberty    Sv  items   Corp.,    St.    Louis.    Mo, 
d    &    Caaler   Co.,    Canastota.    N.    X. 
Gage    Co.,    W.    !•'..    Bedford,    Iml. 
Nelson    Tool   Co..   Inc..   781  788    E.    I  I3nd    St.,    New 

Pratt    A   Whitney  Co.,   nartford.  Conn. 

Swalne    Mfg.    Co..    l-\    J..    St.    Louis.    Mo. 

T.ift -1".  iros    Mig.    Co.,    WOOMOCWt,    U.    I. 

Taylor-Shantz   Co.,    Rochester.    N.    X. 

Toledo    Mill.    &    Tool    Co..    Toledo.    O. 

V    A   O    Press   Co..    Qlendale,    Long    Island,    N.    X. 

I'nnolirN,   Centering 

Brown    ft    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

Hammaclier,    Schleininer    ft    Co.,    4th    Ave.    and    13th 

St.,    New    York. 
Slocomb  Co..  J.   T.,   Providence,   R.   I. 
Starret  Co.,  L.   8..   Athol,  Mass. 

Pnnehes,    Pin    Driving 

West    Haven    Mfg.    Co.,    New    Haven,    Conn. 

Punching   Machinery 

Buffalo   Forge  Co.,   Buffalo,   N.   Y. 
Ferracute   Machine   Co..    Bridgeton,   N.   J. 
Loshbough-Jordan  Tool  &  Mch.   Co..  Elkhart.  Ind. 
Machinery    Co.    of    America,    Big    Rapids,    Mich. 
Mitts  ft   Merrill.   843  Water  St.,   Saginaw,   Mich. 
Niagara    Mch.    ft    Tool    Works,    Buffalo.    N.    Y. 
Niles-Bement-Pond   Co.,    Ill    Broadway,    New   York. 
Royersford    Foundry   and    Mch.    Co.,    54    N.    5th    St., 

Philadelphia,   Pa. 
Toledo    Mch.    ft    Tool    Co.,    Toledo,    O. 
Union    Mfg.    Co.,    New    Britain,    Conn. 
Watson-Stillman    Co..    192    Fulton    St..    New    York. 
Williams.    White   &    Co.,    Moline,    111. 

Pyrometers 

Bristol   Co.,   Waterbury,    Conn. 

Brown    Instrument    Co.,    Philadelphia,    Pa. 

tlibb   Instrument   Co.,   Detroit,   Mich. 

Hoskins    Mfg.    Co.,    Detroit,    Mich. 

Shore    Instrument   &    Mfg.    Co.,    Inc.,    557    W.    22nd 

St.,   New   York. 
Taylor  Instrument   Companies,    Rochester,    N.   Y. 
Wilaon-Maeulen  Co.,   783  E.   142nd  St.,   New   York. 

Rack    Cntting    Machines    and    Attach- 
ments 

Adams   Co.,    Dubuque,    Iowa. 

Gould    &    Eberhardt,    Newark,    N.    J. 

LeBlond  Mch.   Tool  Co.,   R.   K.,   Cincinnati,   O. 

Racks,    Cnt 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 

Fawcus   Mch.    Co.,    Pittsburgh,    Pa. 

Fellows  Gear  Shaper  Co.,   Springfield,   Vt. 

Horshurgh   ft   Scott  Co.,   Cleveland,   O. 

Meisel  Press  Mfg.   Co.,  948  Dorchester  Ave.,  Boston, 

Mass.  „     _ 

Newark    Gear   Cutting   Mch.    Co.,    Newark,    N.    J. 
Nuttall   Co.,   R.    D.,   Pittsburgh,   Pa. 
Philadelphia    Gear   Works,    Philadelphia,    Pa. 
Simonds    Mfg.    Co.,    Pittsburgh,    Pa. 
Stahl    Gear    &    Mch.    Co.,    Cleveland,    O. 
Standard  Gauge  Steel  Co.,  Beaver  Falls,   Pa. 

Racks,   Stock,  Tool  and  Pattern 

Brown  Engineering  Co.,  133  N.  3rd  St.,  Reading,  Pa. 
Manufacturing    Equipment    &    Engineering    Co.,    Fra- 

niingham,    Mass. 
New   Britain   Mch.   Co.,  New  Britain,   Conn. 
Western   Tool   &   Mfg.    Co.,    Springfield   O. 

Racks,  Tool 

See  Racks,   Stock,   Tool  and  Pattern. 

Radiators,   Japanning   Oven 

American  Gas  Furnace   Co.,   24  John  St.,   New   York. 

Ratchets 

Billings   &   Spencer   Co.,    Hartford,    Conn. 

Reamer  Holders,   Floating 

Victor  Tool  Co.,   Waynesboro,   Pa. 

Reamers 

Advance  Tool   Co.,   Cincinnati,   O. 

American   Machine  Products  Co.,  Inc.,  Detroit,   Mich. 

Arnold  Co.,  H.  H.   Rockland.   Mass. 

Blair   Tool    &   Mch.    Wks.,    521    Greenwich    St.,    New 

York. 
Bridgeport   Cutter  Works,    Inc.,    Bridgeport,    Conn. 
Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 
Butterfield   &  Co.,   Derby  Line,   Vt. 
Cashman   Tool   Co.,   Waynesboro,    Pa. 
Card   Mfg.   Co.,   S.   W.,   Mansfield,   Mass. 
Carpenter  Tap   &   Die   Co.,   J.    M.,   Pawtucket,    R.    I. 
Clark    Equipment    Co.,    Buchanan,    Mich. 
Cleveland    Twist   Drill  Co.,    Cleveland,    O. 
Columbus  Die,   Tool   &  Mch.   Co.,   Columbus,  O. 
Detroit   Reamer   &    Tool    Co.,    Detroit,    Mich. 
Detroit   Twist   Drill   Co.,    Detroit,    Mich. 
Ulenzer  Co..  J.   C,   Detroit,  Mich. 
Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass 
Hammacher,    Schlemmer   &    Co.,    4th   Ave.    and   13th 

St.,    New   York. 
Illinois  Tool  Works,    Chicago,   111. 
Kelly   Reamer   Co.,    Cleveland,    O. 
Latrobe  Tool   Co.,  Latrobe,   Pa. 

McCrosky  Tool  Corp.,   Meadville,   Pa.  ' 

Morse    Twist    Drill    &    Machine    Co.,     New    Bedford. 

National  Twist  Drill   &   Tool    Co.,    Detroit,   Mich. 
Pratt    &    Whitney   Co.,    Hartford,    Conn. 


I'n..   Lykana,   Pm. 
Itlob   Tool   Co.,    ituiiuiiy    Kxchange,   Chicago,    in. 
lingers    Works,    Inc..    J.    M.    Gloucester    city.    N.    J. 
sk.it. >ii   Tool   i'ii,   Syracuse,   N    x. 

S,  1,,  I],  nl.ii.li  Hunt    Tool     Co.,     <  'iminiwiU.    O. 

I  lereland,   <>. 
Stirling     Pr.xliM-tn     Co,     -M7     W.     Washington     Mini.. 
Chicago,    HI 

hit    Mfij.     Co.    WoonwK'kot,     It.     I. 

\\  hitman    A    Barnes   Mfg.    Co..    Akron.   i> 

WllcOJ     UotOt    A     Mfg.     CO..    Saginaw,     Mi.  Ii 

\\  niiliui    Tool    Co.,    Cl.-v.-lninl.    t). 

Reamers,   tdjnstable 

Advance   Tool    I'ii.,    Cincinnati,    O. 

Oaahman  Tool   Co.,   Waynasboro,    Pa. 

Cleveland    Twisl     Krill    Oo..    Cleveland.    O. 
Detroit   Twisl    Drill   Co.,   Detroit,   Mich. 
Olabolt    Mih     Co..    '•»    S.    Baldwin    St..    Madison.    Wis. 
.Id     Tap     ft     Dio    Corn.,     (ireonflold,     Mass. 

Kelly    Keamer  Co.,   deraland.  O. 

McCroaky  Tool   Corp..    MeadnUe,  Pa. 

Moraa    Tavist    Drill    &    Machine    Co..     New    Bedford, 

MllS.S. 

Pratt     A     Whitney    Co.,    Hartford.    Conn. 
Kogi'is    Works.    Inc.,    J.    M.,    Gloucester    City,    N.    J. 
Schellenbach-Hunt   Tik.1    Co.,    Cincinnati,    O. 
Taft-Peiroe   Mfg.    Co..    rVoonaoctat,    R.   I. 
Whitman   .^    Barnaa  Mfg.   Co.,   Akron,  O. 

Reamers,    Aligning 

Taft-Peiroe    Mfg.    Co.,    Woonaocket.    R.    I. 

Reamers,    Hearing    Alignment 

Taftrreirce  Mfg.   Co.,   Woonaocket,   R.   I. 

Reamers,  Portnhle  Electric 

Cincinnati    Elec.    Tool    Co.,    Cincinnati,    O. 
Van   Dorn   Tool   Co.,   Cleveland,   O. 

Recorders,    Time 

Gisholt  Mch.   Co..   9   S.    Baldwin   St..   Madison.   Wis. 

Recording   Instruments    for 
Electricity 

Bristol   Co.,   W'aterbury,   Conn. 

Brown    Instrument   Co.,    Philadelphia,    Pa. 

General    Electric    Co.,    Schenectady,    N.    Y. 

Recording  Instruments   for   Pressure 

Bristol  Co.,   Waterbury,   Conn. 

Brown    Instrument   Co..    Philadelphia,    Pa. 

Taylor  Instrument  Companies,   Rochester,  N.   Y. 

Recording    Instruments    for    Speed 

Bristol   Co.,   Waterbury,   Conn. 

Brown    Instrument   Co.,    Philadelphia,    Pa. 

Recording   Instruments   for   Tem- 
perature 

Bristol  Co.,   Waterbury,   Conn. 

Brown    Instrument   Co..    Philadelphia,   Pa. 

Hoskins    Mfg.     Co.,     Detroit,     Mich. 

Taylor  Instrument  Companies,   Rochester,   N.   Y. 

Recording  Instruments  for  Time 

Bristol  Co.,   Waterbury,   Conn. 

Brown    Instrument   Co.,    Philadelphia,    Pa. 

Gisholt  Mch.   Co.,  9   S.   Baldwin   St.,   Madison,   Wis. 

Re-Cutting   Milling   Cutters,   Reamers, 

Sana,   Etc. 
Glenzer  Co.,    J.    C,   Detroit,   Mich. 
Machinery    Co.    of   America,    Big   Rapids,    Mich. 

Regulators,  Pressure 

Air   Reduction    Co.,    Inc.,    120    Broadway,    New    York. 
Brown    Instrument   Co.,    Philadelphia,    Pa. 
Taylor  Instrument  Companies,   Rochester,   N.   Y. 

Regulators,  Temperature 

Brown    Instrument   Co.,    Philadelphia,    Pa. 
Taylor  Instrument  Companies,   Rochester,   N.   Y. 

Relieving  Machines 

Cleveland   Milling   Mch.    Co.,    Cleveland,    O. 

Rheostats 

General    Electric    Co.,    Schenectady,    N.    Y. 
Westinghouse  Elec.   &  Mfg.   Co.,  East  Pittsburgh,  Pa. 

Rifle  Barrel  Machinery 

Baush    Mch.    Co.,    Springfield,    Mass. 
Diamond    Mch.    Co.,    Providence,    R.    I. 
Pratt   &   Whitney   Co.,    Hartford,    Conn. 
Reed-Prentice    Co.,    F.    E.    Reed   Dept.    and    Prentice 

Bos.    Dept.,    Worcester,    Mass. 
Sloan   &   Chace  Mfg.   Co.,   Ltd.,   Newark,    N.   J. 

Rings,   Weldless 

Crucible    Steel    Forge    Co.,    Cleveland,    O. 
Dyson   &   Sons,   Joseph,    Cleveland,   O. 
Hammond    Steel    Co.,    Inc.,    Syracuse,    N.    Y. 
Johnston    &    Jennings    Co.,    Addison    Road    and    Lake 

Shore    R.    R.    Tracks,    Cleveland,    O. 
Machinery  Forging   Co.,   Cleveland,   O. 

Riveters,   Hydraulic 

Hanna   Eng.    Works,    1763    Elston   Ave.,    Chicago,    111. 
Chambersburg    Engineering    Co.,    Chambersburg,    Pa. 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New   York. 

Riveters,   Pneumatic 

Hanna   Eng.    Works,    1763    Elston   Ave.,    Chicago,    111. 
Independent    Pneumatic    Tool    Co..    Chicago,    Dl. 
Ingersoll-Rand  Co.,    11    Broadway,   New   York. 
Pressed     Metal    Machinery    Co.,    15    S.     Clinton    St., 

Chicago,    HI.  .  .  „ 

Shepard  Electric  Crane   &  Hoist  Co.,   Montour  Falls. 

N.    Y. 

Riveters,   Steam 

Hanna   Eng.    Works,    1763   Elston   Ave.,   Chicago,    111. 

Riveting  Machines 

Bilton    Mch.    Tool    Co.,    Bridgeport,    Conn. 

Blomquist-Eck    Mch.    Co.,    Cleveland,    O. 

Buffalo    Forge    Co.,    Buffalo,    N.    Y. 

Grant  Mfg.   &  Mch.    Co.,   N.   W.    Station,   Bridgeport. 

Conn.  _  . 

Hanna   Eng.   Works,    1763   Elston   Ave.,    Chicago,    111. 
High   Speed   Hammer   Co.,    Inc.,    Rochester,    N.    Y. 
Niles-Bement.Pond  Co..   Ill   Broadway,   New  York 
Pressed    Metal    Machinery    Co.,    15    S.     Clinton    St., 
Chicago,    111.  _  _ 

Shuster  Co.,   F.   B.,    New  Haven,    Conn. 

Rivet  Sets 

Rich   Tool   Co..    Railway   Exchange,    Chicago,    111. 
Rod   Cutters,  Hand  Power 

Tucker,    W.    M.    &    C.    F..    Hartford,    Conn. 

Rod   Cutting  Machines 

Union   Mfg.    Co.,   New   Britain.    Conn. 


Rollins  Machines,  Tapered   I'orglng 
Ajnx    Mfg.    Co  .    Cleveland.    <>. 

WilllftlllH.      Willi.'      I       Co,       Mobile.       Ill 

ROlllnB    Mill    Mil.  I.lii.  r> 

\i..i    Mfg    Co  .  Cleveland.  0. 
Blake   d    Johnston    Co.,    wattrbury.    Conn, 
Machlna  Oo.,  Pittsburgh,   Pa, 

Hoi><-  Dressing  and  PreserrntlTs 

Link-Belt   Company,   Chicago,    ill. 

Rope   Drives 

i mi.  Bell    I lompangr,    Chicago,    in 

itiii«-*,  Iteel 

\iinoini  Mfg    Co.,  T.   H.,  Aahburnham,  Haas. 
Brown   .v    Sharps  Mfg.    Co.,    Providenoe,    it.    I. 
Bammacher,    Bohlstnms*   >v    Oo.,   -ith    Ave.    mi<i    l.'ttu 

St.,    New    York. 
KoufT.'i  &   Baser  0o.,   Hohoken.   N    .1. 
Starrett.    Co.,    L.    §.,    Athol.    Mass. 

itiisi    Preventive 

American    Chemical    Paint    Co.,    Philadelphia.     Pa. 
Oaklev     Chemical    Co.,    20    Thames    St..     New     York. 
011   City   Oil   &   Grease   Co.,   Oil   City,   Pa. 

Rust    Proofing    Process 

American    Chemical    Paint    Co.,    Philadelphia,     Pa. 

Sand    Rlnst    Equipment 

American    Chemical    Paint    Co..    Philadelphia,    Pa. 
Ourtis  Pneumatic  Machinery  Co.,   1568   Kienlen   Ave., 

St.    Louis,    Mo. 
Leiman   Bros.,  62  E-2  John   St.,   New   York. 
Link-Belt    Company,    Chicago,    111. 

Saw  Blades,  Hack 

Atkins  &  Co.,   E.   C,   Indianapolis,   Ind. 
Blum»&   Co.,   Julius,   510   W.    24th   St..    New   York. 
Diamond   Saw   &   Stamping  Works,    Buffalo,   N.   Y. 
Disston  &  Son9,   Inc.,  Henry,   Philadelphia,  Pa. 
Hammacher,    Schlemmer    &    Co.,    4th    Ave.    and    13th 

St..    New   York. 
Montgomery  &   Co.,  Inc.,   105   Fulton   St.,   New  York. 
Napier    Saw    Works,    Inc.,    5    Napier    St.,    Springfield, 

Mass. 
Simonds    Mfg.    Co.,    Fitchburg,    Mass. 
Starrett    Co.,    L.    S.,    Athol,    Mass. 
Sterling    Products    Co.,    547    W.    Washington    Blvd., 

Chicago,    111. 
Thompson  &  Son,   Co.,  Henry  G.,  New  Haven,  Conn. 
Victor    Saw    Works,    Springfield,    Mass. 
West   Haven   Mfg.    Co.,   New   Haven,    Conn. 

Saw  Frames,  Hack 

Atkins  &  Co.,   E.   C,  Indianapolis,   Ind. 
Diamond   Saw   &   Stamping  Works,   Buffalo,   N.   Y. 
Disston   &  Sons,   Inc.,  Henry,   Philadelphia,  Pa. 
Hammacher,    Schlemmer    &    Co.,    4th   Ave.    and    13th 

St..    New   York. 
Montgomery  &  Co.,  Inc.,   105  Fulton  St,   New  York. 
Napier    Saw   Works,    Inc.,    5   Napier   St.,    Springfield, 

Mass. 
Simonds    Mfg.    Co.,    Fitchburg.    Mass. 
Starrett    Co.,    L.    S.,    Athol,    Mass. 
Thompson  &   Son,   Co.,  Henry  G.,   New  Haven,   Conn. 
Victor    Saw    Works,    Springfield,    Mass. 
West   Haven   Mfg.   Co.,   New   Haven,   Conn. 

Saw   Guards,  Circular 

Atkins   &   Co.,   E.    C,   Indianapolis,    Ind. 
Machinery    Co.    of    America,    Big    Rapids,    Mich. 

Sawing    Machines,    Circular 

Billings   &    Spencer   Co.,    Hartford,    Conn. 

Burr  &  Son,  John  T.,  429  Kent  Ave.,  Brooklyn 
iN.   Y. 

Cochrane-Bly  Co.,  Rochester,  N.  Y. 

Earle  Gear  &  Mch.  Co.,  4705  Stenton  Ave.,  Phila- 
delphia,   Pa. 

Espen-Lucas    Machine   Works,    Philadelphia,    Pa. 

Greenfield   Tap   &   Die   Corp.,   Greenfield,   Mass. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia 
Pa. 

Newton  Mch.   Tool  Works,   Inc.,   Philadelphia,  Pa. 

Q  M  S  Co.,   1763  Elston  Ave.,   Chicago,  HI. 

V  &   O    Press    Co.,    Glendale,    Long    Island,    N.    Y. 
Vandyck    Churchill    Co.,    149   Broadway,    New   York. 
Sawing  Machines,   Metal   Band 
Armstrong-Blum    Mfg.    Co.,    343    N.    Francisco    Ave., 

Chicago,    111. 
Machinery    Co.    of   America,    Big   Rapids,    Mich. 
Racine  Tool   &  Machine  Co.,   Racine,   Wis. 
Thompson  &   Son.   Co..   Henry  G.,  New  Haven,   Conn. 

V  &    O   Press    Co.,    Glendale,   Long   Island,    N.    Y. 

Sawing  Machines,  Power  Hack 

Armstrong-Blum    Mfg.    Co.,    343    N.    Francisco    Ave., 

Chicago,    111. 
Atkins  &  Co.,  Inc.,  E.   C,  Indianapolis.  Ind. 
Bucher-Smith   Co.,    East  Liverpool,   O. 
Diamond   Saw   &   Stamping  Works,   Buffalo,   N.   Y. 
Napier    Saw    Works,    Inc.,    5    Napier    St.,    Springfield, 

Mass. 
Peerless   Machine  Co.,   Racine.   Wis.  < 

QMS  Co.,   1763  Elston  Ave.,   Chicago.  HI. 
Racine  Tool   &   Machine  Co.,   Racine,   Wis. 
Thompson  &  Son,   Co.,  Henry  G..   New  Haven,   Conn. 
Victor   Saw   Works,    Springfield,    Mass. 
Western    Tool   &   Mfg.    Co.,    Snringfield,    O. 
West   Haven   Mfg.    Co.,    New   Haven,    Conn. 

Sawing  Machines,  Wood 

Barnes    Co.,    W.    F.    &    John,    231    Ruby    St.,    Rock- 
ford,  m. 
Crescent    Mch.    Co.,    56    Main    St.,    Leetonia,    O. 
Oliver   Machinery   Co.,   Grand   Rapids,   Mich. 
Woods   Engineering  Co.,   Alliance,    O. 

Saws,   Circular 

Atkins   &   Co.,   Inc.,    Indianapolis,   Ind. 

Crescent  Mch.    Co.,    56  Main   St..   Leetonia,   O. 

Disston   &   Sons,   Inc.,   Henry,    Philadelphia,   Pa. 

Hunter   Saw   &  Mch.    Co.,   Pittsburgh,   Pa. 

Hnther    Bros.    Saw    Mfg.    Co.,    1108    University    Ave., 

Rochester,   N.    Y. 
Napier    Saw    Works,    Inc.,    5    Napier    St.,    Springfield, 

Mass. 
Pittsburgh   Saw   &  Mfg.  Co.,   Pittsburgh,   Pa. 
Simonds    Mfg.    Co.,    Fitchburg,    Mass. 

Saws,  Frictioh 

Hunter   Saw   &   Mch.   Co.,   Pittsburgh,   Pa. 

Saws,  Metal  Band 

Atkins   &  Co.,    Inc.,    Indianapolis,    Ind. 

Disston   &   Sons,   Inc.,   Henry,    Philadelphia,   Pa. 

Huther    Bros.    Saw    Mfg.    Co.,    1108    University    Ave., 

Rochester,   >N.    Y. 
Napier    Saw    Works,    Inc.,    5    Napier   St.,    Springfield. 

Mass. 
Thompson  &   Son   Co.,  Henry  G.,   New  Haven,   Conn. 
West   Haven  Mfg.   Co.,   New  Haven,    Conn. 
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BUILDERS 


Counter- 
Shaft 


GRINDERS 


Builders  Grinders  are  old-timers  that  have  kept  pace  with  mod- 
ern developments.     Designs  incorporate  all   worthwhile   teal 
of  modern  developments,  but  disregard  fads  and  "lmprovemi 
which  serve  only  to  complicate. 

Rigid,  well  balanced  and  with  distinctive  advantages  in  lubrica- 
tion and  control,  they  cover  the  field — from  foundry  to  toolroom. 
99  years  on  the  market  and  with  a  reputation  second  to  none. 


S  0  in  e  manufacturers  ha\  8 
several  of  our  8"  Tool  Grind- 
ers distributed  in  different 
parts  of  the  shop.  They  find 
it  pays,  both  in  time 
and    improved    workmanship. 


This  Heavy  Duty  Floor  Machine 
takes  wheels  up  to  24"  x4"x2"." 
and  is  suitable  for  the  heaviest 
foundry  and  machine  shop  grind- 
ing. It  has  long,  self-oiling,  bab- 
bitted boxes  and  a  special  counter- 
shaft equipped  with  our  Patented 
"Pull"  Belt  Shifter.  Catalog  de- 
scribes the  whole  line. 


BUILDERS  IRON  FOUNDRY 

PROVIDENCE     RHODE  ISLAND 


Quick 

Adjustability 
In  Dies 

With  Positive 
Control 

That  is  what  is  found  in  the  "DUPLEX"  Die 
Stock  for  threading  pipe.  It  has  a  positive  lock  for 
the  dies;  means  for  wide  and  accurate  adjustment; 
self-locking,  centering  jaws;  a  construction  easily 
understood. 

Further  information  gladly  supplied. 

The  Hart  Manufacturing  Co. 

E.  20th  St.  &  Marion  Ave.,  CLEVELAND,  OHIO,  U.  S.  A. 


"UNIVERSAL"  HACK  SAWS 


For 

Efficiency 

Durability 


Made  by  ' 

THE  WEST  HAVEN  MFG.  CO.,  New  Haven,  Conn.,  U.S.  A. 


MAGNETIC  CHUCKS 


"The  beat  way  to  hold  moat  woik.  the  only  way  to  hold  some  ol  it".     The  uaea 

(or  Walker  Magnetic  Chucks,  sun  lemenled  by  Walker  D« magneti/css,  ue  fully 

described  in  the  catalogue.     Send  for  it. 


•4£I^ 


Power  Benders1^":" 

"Wonder"  Pipe  Bending  Ma- 
chines d>at. )  electrically  operated 
to  bend  from  l"  t.<  18".  Bend  for 
printed  matter.  We  alao  manufac- 
ture TEN  other  sizes,  hand  oper- 
ated  to  bend   from   %"   to  8". 

>A*>\    ^  American  Pipe  Bending  Machine  Co. 

73  Pearl  St.  BOSTON.  MASS. 


O.  S.  WALKER   CO. 

MAGNETIC  CHUCKS     GR1NDIJSG  MACHINES 
Succeaiora  to  O.  S.  Walker  &  Co,  arid  Walker  Grinder  Co. 

WORCESTER/MASSACHUSETTS,  U.S.A. 
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San    Sharpening    Machines 

Or*  i  •     in.    i  ,.,,      1,1,  oullol  I,    M 

IIiimi, -r   Baw    .v    M.  li     Co  .    I'm  iburgh     Pi 
Machinery    Co     ol     Knv  \i 

Wardwell  Ufa    Co.,   i  IS  Hamilton  Ave  .  Ota 

Snw   Tables 

Bakei    Bros.,    ToW 

Oliver    Maohlnerj  i, 

Beraplna   Tool,   Metal,  Power   Driven 

Vnderaon    Broi     Mfg.  t         i; 

Scraping  Tables 

New  Bi  I         !         Britain,  ( lonn 

Seren   Cntl  lag  Toola 

Bee  Tap*  and   Diet, 

Scren    Uaehinea,    tutomatic 

S    91)  irp     M        i  !o  .    Providem  e     i;     I 
•  ,iti    Automntic    Mch,    Co.,    Oakley,    Cincinnati, 
1 1 

ntd    \Mi  Men    Co,  Cleveland,  0. 

Cone    Automat  li     Mch    i  !o  .    \\  Indaor,    \  i 

■  ii. .1    a,-m       •  d,   o 

Nen    Britain    Mch     Co.,    New    Britain,   Conn, 
Pratl    .v    \\  ail  nej    Co.,    Hartford,    Conn 

P  W   .         \  \ M.  i!   il  Ml    Q,        Cffl   I'     .         I'll,   111- !!!■  M 

Screti    Machines,  Hand 

Bee   i 

Mch     Tool    Co.,    Cincinnati,    0. 
Bardon  i  &    Oliver,    Cleveland,   1 1 

w  attei  ion   i  Jo.,    Cleveland,   O. 

.    &    Sharpe   Mfg.    Co.,    Providence,    R.    I. 
Defiance   Machine   Works,    Defiance,    0 

Machine   Tool   Co.,   Cincinnati    O 
Foster  Mch.  Co.,   Elkhart,    [nd 
Garvin  Mch.  Co.,  Spring  ami  Varick  Sts.,   Ni 
Greenfield  Tap  &  Die  Corp.,  Greenfield,   Mass, 
Jonea    &    Ltunson    Mch.    Co.,    Springfield,    Vt. 
Olivet  Machinery  Co.,  Grand   Rapids    Mich 
Pratt  &   Whitney  Co.,   Hartford,   Conn, 
Potter   &   Johnston   Men.    Co.,   Pawtucket,   It.   I. 
Rivet  t  Lathe  &  Grinder  Co.,  Brighton,  Boston,  Mass. 
Warner  &  Swasey  Co.,  Cleveland,  0. 

Wood    Turret.    Mch.    Co..    Brazil,    Ind. 

Wright,   David   a.    Chicago,    ill. 

Screw    Machines,   Multiple   Spindle 

Cincinnati    Automatic    Mch.    Co.,    Oaklev.    Cincinnati, 

O. 
Cleveland    Automatic   Mch.    Co.,    Cleveland.    O. 
Cone    Automatic    Mch.    Co.,    Inc.,    Windsor,    Vt. 
National    Acme    Co..    Cleveland,    O. 
New   Britain   Mch.   Co.,    New    Britain.   Conn. 
I'.    \V.    V.    Automatic    Mch.     Corp.,    Fitchburg,    Mass. 

Screw  Machine  Tools  and  Equipment 

Kardons    &    Oliver,    Cleveland,    O. 

Brown    &    Sharpe   Mfg.    Co.,    Providence.    R.    I. 

Cincinnati   Automatic    Mch.    Co.,    Oakley,    Cincinnati, 

Cleveland   Automatic  Mch.    Co.,    Cleveland,    O. 
Davis   Mch.   Tool   Co..    Inc.,   Wm.    F.,   540   W.   Wash- 
ington   Blvd.,    Chicago.    111. 
Foster  Mch.   Co.,   Elkhart.   Ind. 

Garvin   Mch.   Co.,   Spring  and  Varick  Sts.,   New  York. 
Greenfield   Tap   &   Die   Corp.,   Greenfield,   Mass. 
Harris   Engineering   Co.,    H.    E..    Bridgeport,    Conn. 
Jones    &    Damson    Mch.    Co.,    Springfield,    Vt. 
National    Acme    Co.,    Cleveland,    O. 
New   Britain   Mch.   Co.,    New   Britain,   Conn. 
Oliver  Machinery  Co..   Grand   Rapids,   Mich. 
Potter    &   Johnston    Mch.    Co.,    Pawtucket,    R.    I. 
Pratt   &  Whitney  Co.,   Hartford,   Conn. 
Steinle    Turret   Mch.    Co.,    Madison,    Wis. 
Warner  &  Swasey  Co.,  Cleveland,   O. 
Wood   Turret   Mch.    Co.,    Brazil,    Ind. 

Screw  Machine  Work 

Albaugh-Dover    Co.,    2100    Marshall    Blvd.,     Chicago, 

Barnes  Co.,  Wallace,  South  and  Parallel  Sts., 
Bristol,    Conn. 

Blum    &    Co..    Julius,    510   W.    24th   St.,    New   York. 

Breeze  Mfg.  Co.,  Newark,  N.  J. 

Brown  Engineering  Co.,  133  N.  3rd  St.,  Reading, 
Pa. 

Eastern   Mch.    Screw    Corp.,   New   Haven,    Conn. 

Hanes  Mch.   Co.,   Inc.,   Harvey,   Buffalo,   N.  Y. 

K  &  Z   Automatic  Screw  Co.,   Defiance,   O. 

I.egler-Eilerman    Co.,    Davton,    O. 

Lippincott,   A.   H.,   &   H.   F.,   Philadelphia,   Pa. 

Meisel  Press  Mfg.  Co.,  945  Dorchester  Ave.,  Bos- 
ton.  Mass. 

National    Acme    Co.,    Cleveland,    O. 

New    Britain   Mch.   Co.,    New   Britain,    Conn. 

Potter  Tool  &  Mch.  Works,  S.  A.,  77  E.  130th 
St..   New   York. 

Reliance  Die  &  Stamping  Co.,  515  N.  La  Salle  St., 
Chicago.    Rl. 

Taft-Peirce  Mfg.    Co.,   Woonsocket,   R     I. 

Wilcox  Motor  &  Mfg.  Co.,  Saginaw,  Mich. 

Screw    Plates 

Bay  State  Tap  &  Die  Co..  Mansfield.   Mass. 

Besly  &  Co.,  Chas.  H.,  120-B  N.  Clinton  St.,  Chi- 
cago,   111. 

Butterfield    &    Co.,    Derbv   Line,    Vt. 

Card   Mfg.    Co.,    S.    W.,    Mansfield,    Mass. 

Carpenter  Tap  &  Die   Co..   J.   M.,   Pawtucket,  R.   I. 

Greenfield   Tap   &   Die   Corp.,   Greenfield,   Mass. 

Hart  Mfg.  Co.,  E.  20th  St.  and  Marion  Ave.,  Cleve- 
land,  O. 

Hjorth  Lathe   &   Tool   Co.,   Boston,   Mass. 

Morse   Twist   Drill   &   Mch.    Co.,    New   Bedford,    Mass. 

Screws,  Cap  and  Set 

Allen    Mfg.    Co.,   Hartford,    Conn. 

Eastern  Mch.   Screw  Corp.,   New  Haven,   Conn. 

Hammacher,    Schlemmer    &    Co.,    4th    Ave.    and    13th 

St.,   New   York. 
Hindley   Gear   Co.,    Philadelphia,    Pa. 
National   Acme   Co..    Cleveland,    O. 
Strong,   Carlisle  &  Hammond   Co.,   Cleveland,   O. 

Screws,  Machine 

Allen   Mfg.    Co.,   Hartford,    Conn. 

Eastern   Mch.    Screw    Corp.,    New    Haven,    Conn. 

Hammacher,    Schlemmer    &    Co.,    4th    Ave     and    13th 

St..    New   York. 
Hindley    Gear    Co.,    Philadelphia,    Pa. 
Lippincott,    A.    H.    &    F.    H..    Philadelphia,    Pa. 
National   Acme  Co.,    Cleveland,    O. 

Screws,    Special   Lead,    Feed,    Etc 

Automatic   Mch.    Co.,    Bridgeport,    Conn. 

Seamless   Steel  Tnbing 

See  Tubing,    Seamless  Steel. 


1 id-hond  Machinery,  Btc, 

Balrd    Moby.    Oo  .   \v.   J  .    Di  trott,   Mli  b 
B  I'h    «    Co.,    Cyril    .1  ,    Cleveland,    O. 
...  i  ind,    I  ■ 

Brow  nell    Macl n    Co.,    Proi  Idenoa     li     I 

1  o..   Cincinnati,   0, 
Cleveland    Belting  a    Mchj     Co.,    Cleveland,   0. 
"'..nil.    Ltd.,   0.    <;  .    Elkhart,    Ind 
Craven    l{<  search    Laboratories,    Pitl  huri  h,    Pa, 
Davis  Mch    Tool  Oo  .   Inc.,   ttoi  h   iter,    \     ^ 
'  nti  ni.  o    Machinery    Co.,    26   s.    Clinton    si  ,    fhi- 
oago,    ill. 

Mi  h;      Co.,    E.    I,.,    500    Wai  hington    Blvd  . 
Chicago,    in 
Factors   a    Mill  Bupplj   Oo  .   Boston,   Mass. 
Mchy.    i',,..    r.    EC  .    Detroit,    Mi,  b 

I'ederal    Mchy,    Bales   Co.,    i  i    \.   Jefferi 8t„    Chi- 

in. 
Ford    M,.i.,r  Co..   Detroit,    Mich. 
Franklin    Mfg     Co.,    n     n  .    Syraousa.    N.    i 

«     Co.,     In,'  .     Petl  i     a   .     117    Canal    St..    New 

xork 

Graves   Mchy.    Exchange,   00  Church   St.,   New   York. 

Hill.  Clarke  a   Co.,   Ine  .   Boston,   Mass. 

Hill,    Clarke    &     Oo.    ol    I  ,    849    Washington 

Blvd.,    Chicago,    111. 

ECinsey  Co  .    E    A.,   Cincinnati,  (• 

Lucas  8   Bon,  .1     i. ..   Bridgeport,  Conn. 

Lynd-Farquhar  Co.,    Boston,   Mass. 

Machineshop   Equipment   Corp'n,  Boston,  Mass. 

Xl"  ball  a    Huachart  Mchy.  Co..  17' 8.  Jefferson  St. 
Chicago,    ill. 

Man  in    Mfg,    Co.,    W.    B„    ITbana,   (). 

McCo]  Brand!    Mchy,   Co.,   Pittsburgh,   Pa. 

McDonough   Mfg.    Co.,    Eau   Claire,    Wis. 
Moray    &     Co..    50    (Munch    St.,    New    York. 

Motch   &    Merryweather   Mchy,    Co.,    Cleveland,   o 

NileB-Bement-Pond    Oo.,    ill    Broadway,    New    JTork. 
Osborne  &    Sexton  Mchy.   Oo.,   Columbus,   O. 
l'attis.m   Supply   Co.,    \V.    M  .    Cleveland,    O. 
Prentisa    &    Co.,    Inc.,    Henry,    149    Broadwav,    New 

>  ,n  k 
Reliance  Machinery  Sales  Co.,   Pittsbugh,   Pa. 
Simmons    Mch.     Co.,     Inc.,     Albany,     N.     Y. 
Standard   Pressed   Steel  Co.,   Philadelphia,  Pa. 
Stewart    Mfg.     Co.,    45:15     W.     Fullerton     Ave.,     Chi- 
cago,   111. 
Sticklcy  .Mchy.   Co.,   E.    I'..,    Detroit,   Mich. 
Vandyck   Churchill    Co..    1 4!>    Broadway,    New   York. 
^  onnegut    Mchy.    Co..    Indianapolis,    Ind. 
Walsh    Mchy.    Co.,    Milwaukee,    Wis. 
Westinghouse   Electric   &   Mfg.    Co.,    East  Pittsburgh, 

Pa. 
Westfleld  Mfg.   Co.,   Westfleld.   Mass. 
Wright,    David    A.,    508    W.    Washington   Blvd.,    Chi- 
cago,   III. 
Young,    Corley    &    Dolan,    Inc.,    115    Broadway.    New 
York. 

Separators,  Oil  and  Steam 

Nicholson    &    Co.,    W.    II.,    112    Oregon    St.,    Wilkes- 
I'.arre,    Pa. 

Set  Screws,  Safety 

Allen   Mfg.    Co.,   Hartford,    Conn. 

Bristol    Co.,    Waterbury,    Conn. 

Hammacher,    Schlemmer    &   Co.,    4th    Ave.    and    13th 

St.,    New    York. 
Standard    Pressed    Steel    Co.,    Philadelphia.    Pa. 
Strong,    Carlisle    &    Hammond    Co.,    Cleveland,    O. 

Shafting,  Steel 

Aborn    Steel    Co.,   Inc.,    26   Clarke    St.,    New   York. 
Blum   &   Co.,   Julius,   510   W.    24th   St.,    New   York. 
Brown    Co.,    A.    &    F.,    79   Barclay    St.,    New   Yock. 
Cresson-Morris   Co.,    Philadelphia,    Pa. 
Moltrup    Steel    Products    Co.,    Beaver    Falls,    Pa. 
Royersford    Foundry    &    Mch.     Co.,    54    N.    5th    St., 

Philadelphia,    Pa. 
Standard     Pressed     Steel     Co.,     Philadelphia,    Pa. 
Ward's   Sons    Co.,    Edgar    T.,    Boston,    Mass. 

Shafting,   Steel  Tnbing  for 

National    Tube    Co.,    Pittsburgh,    Pa. 

Shafts,  Hollow  Bored 

American   Hollow   Boring   Co.,   Erie,   Pa. 

Shapers 

American    Tool    Works   Co.,    Cincinnati,    O. 

Cincinnati    Shaper    Co.,    Cincinnati,    O. 

Cochrane-Bly    Co.,    Rochester,    N.    Y. 

Columbia    Mch.    Tool   Co.,    Inc.,    Rochester,    N.    Y. 

Davis    Machine    Tool    Co.,    Inc.,    Rochester,    N.    Y. 

Gould    &    Eberhardt.    Newark,    N.    J. 

Hendey  Mch.   Co.,  Torrington,   Conn. 

Kelly   Co.,    R.    A.,    Xenia,    O. 

Milwaukee    Shaper    Co.,    Milwaukee,    Wis. 

Morton   Mfg.    Co.,    Muskegon    Heights,    Mich. 

Niles-Bement-Pond    Co.,     Ill    Broadway,    New    York. 

Ohio   Machine    Tool  Co.,    Kenton,    O. 

Potter   &   Johnston   Mch.    Co.,    Pawtucket,    R.    I. 

Queen   City   Mch.    Tool    Co.,    Cincinnati,    O. 

Rhodes    Mfg.    Co.,    Hartford,    Conn. 

Kockford    Mch.    Tool    Co..    Rockford,    111. 

Sellew    Mch.    Tool    Co..    Pawtucket,    R.    I. 

Simmons   Mch.    Co.,    Inc.,    Albany,    N.    Y. 

Smith    &   Mills    Co.,    Cincinnati,    O. 

Springfield     Mch.     Tool     Co.,     631     Southern     Ave., 

Springfield,     O. 
Steptoe   Co.,    John,    Cincinnati.    O. 
Watson-Stillman     Co.,     192    Fulton     St.,     New    York. 

Sliapers,  Vertical 

Cochrane-Bly    Co.,    Rochester,    N.    Y. 
Pratt   &   WTiitney   Co.,    Hartford,    Conn. 
Rhodes   Mfg.    Co.,    Hartford,    Conn. 

Shearing   Machinery 

Buffalo   Forge    Co..    Buffalo,    N.    Y. 

Canton    Foundry    &    Mch.    Co.,    Canton,    O. 

Ferracute    Machine    Co.,    Bridgeton,     N.     J. 

Niagara   Mch.    &    Tool   Works,    Buffalo,    N.    Y. 

Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York. 

Quickwork   Co.,    St.    Marys,    O. 

Royersford    Foundry    &    Mch.    Co.,    54    N.    5th    St., 

Philadelphia,    Pa. 
Stoll    Co.,    Inc.,    D.    H.,    Buffalo,    N.    Y. 
Toledo  Mch.  A-  Tool  Co.,   Toledo,   O. 
Union    Mfg.    Co.,    New   Britain,    Conn. 
Watson-Stillman     Co.,     192    Fulton     St.,     New    York. 
Williams,    White    &    Co.,    Moline,    IU. 

Shearing    Machinery,    Hand    Power 

Machinery    Co.    of   America,    Big   Rapids,    Mich. 
Tucker,    W.   M.    &   C.    F.,   Hartford,   Conn. 

Shears,   Rotary 

Bliss   Co..    E.    W.,    Brooklyn,    N.    Y. 

Niagara    Mch.    &    Tool    Works,    Buffalo.    N.    Y. 

Quickwork   Co.,    St.    Marys,    O. 

Toledo   Mch.    &   Tool   Co.,    Toledo.    O. 


■hea  \ ,-   \\  heels 

1   mi  1   «nd  >\    &    Mi  b,   c,,.,    \\.    \  ,    turn   w.    I2ih 
St.,  Chicago,  111. 

■heel  Hetal  \\  orli 

Canton     \x  ,,.   o. 

LIttlef,  rd    Bn     ,   (  inclnnatl     <> 

Ney    Britain   Mch    I  Oonn. 

Reliance   Die   &    Stamping  Co.,   010   N     La   Nulls  Bt 

o,    III. 

Sherardiclno;,  Electric 

■  i    Electric    Oo  .    Schenectady,    N.    Y. 

m<-<-\  eg 

Cleveland    Twist    Drill    Co.,    Cleveland,   o. 

ber,    Schlemmer   &    Oo.,   1th    Ave,    and    18th 
St..    New    xork, 
Morse  Twist  Drill   &    Mch    •  Bedford,   Ma  ■ 

.National    Twul    Drill    a    To,,i    0o      Detroit     Mich 
Pratt    a    Whltnej    Oo  .    ii. mm,  rd.   Com 
Standard    Tool   Co.,  Cleveland    0 

I   limn    Twl   I     Krill    Co..    Athol.    M 

Whitman   A    Barnes   Mfg,   Co.,   Akron,   0. 

Slide    Rests 

Niles-BementrPond    Co.,    Ill     Broadway,    New    York 
Reed-Prentice   0o.,    i'.    i;.    Bead   Dept.   and   Prentice 
Bros,   i  lepl .,   Worn  i ,  ,     Ma 

Slottersj,  Machine 

Baker   Bros  .   Toledo,   0. 

Betts   Machine   Co.,   Rochester,   N.   Y. 

1  kwhrane  Blj    Co.,    Rochester,    N.    Y. 

Dill  Machine  Co.,   T.   0.,   Philadelphia,  Pa. 

Newton  Mch.  Tool  Works,  Inc.,  Philadelphia,  Pa 
N'ilcs-1!,  in.  mi  Pond  Co..  Ill  Broadwav,  New  Yoik. 
Sellers    &    Co.,    Inc.,    Wm.,    Philadelphia,    Pa. 

Slotters,   Porta  hie 

Newton  Mch.  Tool  Works,  Inc.,  Philadelphia.  Pa 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York 

Sockets 

Cleveland    Twist   Drill   Co..    Cleveland,    O. 
Hammacher,    Schlemmer    &    Co.,    4th    Ave.    and    13tlc 

St.,    New    York. 
Morse   Twist  Drill   A:   Mch.    Co.,   New   Bedford,    Ma,s. 
National    Twist    Drill    &    Tool    Co.,    Detroit,    Mich. 
Pratt    A:   Whitney   Co.,    Hartford,   Conn. 
Standard   Tool   Co.,    Cleveland,   O. 
Union    Twist   Drill    Co.,    Athol,    Mass. 
Whitman    &    Barnes    Mfg.    Co.,    Akron,    O. 

Special  Machinery  and  Tools 

Acme    Machine    Works,    4125    Ravenswood    Ave.,    Chi- 
cago,   111. 

Advance    Tool    Co.,    Cincinnati,    O. 

American    Tool    &    Die    Works,    173    Lexington    Ave., 
Brooklyn,    N.    Y. 

American     Machine    Products    Co.,     Detroit,     Mich. 

Arrow    Tool    Co.,    Bridgeport,    Conn. 

Automatic  Mch.    Co.,   Bridgeport,    Conn. 

Baird    Mch.    Co.,    Bridgeport,    Conn. 

Beaman    &    Smith   Co.,    Providence,    R.    I. 

Betts   Machine    Co.,    Rochester,    N.    Y. 

Bilgram   Mch.   Works,    1231   Spring  Garden   St.,   Phil- 
adelphia,   Pa. 

Blair   Tool    &   Mch.    Wks.,    521    Greenwich    St.,    New 
York. 

Blake    &    Johnson    Co.,    Waterbury,    Conn. 

Blanchard  Mch.   Co.,   64   State   St.,   Cambridge,  Mass. 

Bliss    Co.,    E.    W.,    Brooklyn,    N.    Y. 

Brown   Co.,   A.    &   F..   79   Barclay   St.,   New   York. 

Carroll   Engineering   Co.,    Dayton,    O. 

Columbus  Die,   Tool  &  Mch.   Co.,   Columbus,  O. 

Craftsman   Tool  Co.,   Conneaut,   O. 

Crawford  Tool  &  Mfg.    Co.,   1617   So.    Crawford  Ave, 
Chicago,    111. 

Davie   Tool   Co.,   Cleveland,    O. 

Defiance  Mch.   Wks.,   Defiance,  O. 

Detroit  Reamer  &   Tool   Co.,   Detroit,   Mich. 

Earle  Gear  &  Mch.  Co.,  4705  Stenton  Ave.,  Phila- 
delphia,   Pa. 

Fawcus   Machine   Co.,    Pittsburgh,    Pa. 

Fenn    Mfg.    Co.,    Hartford,    Conn. 

Garrison    Machine  Works,    Dayton,   O. 

Garvin  Mch.    Co.,   Spring  and  Varick  Sts.,   New  York. 

Gem  City  Mch.   Co.,   Dayton,   O. 

Gisholt  Mch.    Co.,   9   S.    Baldwin   St.,   Madison,   Wis. 

Glenzer   Co.,    J.   C.,    Detroit,    Mich. 

Grant  Mfg.   &  Mch.    Co.,   N.   W.    Station,   Bridgeport, 

Conn. 
Hanes   Mch.    Co.,    Inc.,    Harvey,    Buffalo,    N.    Y. 
Hanna    Engineering    Works,    1763    Elston    Ave.,    Chi- 
cago,   111. 
Hanson    Clutch   &   Mch.    Co.,   Tiffin,    O. 
Harris    Engineering    Co.,    H.    E.,    Bridgeport,    Conn. 
Hawes,    C.    L.,    Ashtabula,    O. 

Hoggson    &    Pettis    Mfg.    Co.,    New   Haven,    Conn. 
Horton    &    Son    Co.,    E.,    Windsor  Locks,    Conn. 
Ingle    Machine    Co.,    Rochester,    N.    Y. 
Johansson,   Inc.,   C.   E.,  245  W.   55th   St.,   New  York. 
Krasberg  Engineering   &   Mfg.    Corp.,   536  Lake  Shore 

Drive,    Chicago,    IU.  , 

Langelier    Mfg.    Co.,    Arlington,    Cranston,    R.    I. 
Liberty   Systems  Corp.,   St.   Louis,   Mo. 
LowTy-Knise    Tool    Co.,    Inc.,    Syracuse,    N.    Y. 
Lucas  Machine  Tool   Co.,  Cleveland,   O. 
Mehl  Mch.   Tool  &  Die   Co.,   Roselle,  N.  J. 
Marvin   A:    Casler   Co.,    Canastota,   N.    Y. 
Meisel   Press  Mfg.   Co.,   948  Dorchester  Ave.,   Boston, 

Mass. 
Meisselbach-Catucci   Mfg.    Co.,   27   Congress   St.,    New- 
ark,   N.    J. 
Meyers   Gage   Co.,    W.    F.,    Bedford,   Ind. 
Miami   Tool  &   Die   Co.,   Dayton,   0. 
Modem    Tool    &    Mch.    Works,    Inc.,    Newark,    N.    J. 
Modern    Tool  Co.,    2nd   and    State   Sts.,   Erie,   Pa. 
Mueller   Mch.    Tool   Co.,   Cincinnati,    O. 
National    Acme    Co.,    Cleveland,    O. 
National    Automatic    Tool    Co.,    Richmond,    Ind. 
National   Machinery   Co.,    Tiffin,    O. 
National    Tool   Co.,    Cleveland,    O. 
National    Twist    Drill    &    Tool    Co.,    Detroit,    Mich. 
Nelson    Tool    Co.,    Inc.,    781-783    E.    142nd    St.,    New 

York. 
New    Britain   Mch.    Co.,    New    Britain,    Conn. 
Newman   Mfg.    Co.,    Cincinnati,   O. 
Newton    Mch.    Tool    Works,     Inc.,    Philadelphia,     Pa. 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New    York. 
Potter    Tool    &    Mch.     Works,    S.    A.,    77    E.    130tlt 

St.,    New    York. 
Pratt.   &   Whitney   Co.,    Hartford,    Conn. 
Printing   Machinery   Co.,    Cincinnati,    O. 
QMS  Co.,    1763   Elston  Ave.,   Chicago,   IU. 
Reed-Prentice    Co.,    F.    E.    Reed   Dept.   and   Prentice 

Bros.   Dept.,   Worcester,   Mass. 
Reliance  Die   &   Stamping   Co.,   515   N.   La  Salle   St., 

Chicago.    111. 
Saphil    Mfg.    Corp.,    141    W.    Austin    Ave.,    Chicago, 
III. 
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CATARACT  BENCH  LATHES 

For  Precision  Work 

This  One,  for  Example  — 

is  endorsed  by  the  super- 
intendent of  a  company 
which  has  been  manu- 
facturing typewriters 
for  over  twenty  years. 
His  letter  is  typical  and 
tells  its  own  story. 

"We  have  had  a  Hard- 
inge  Bros.,  (Cataract) 
Bench  Lathe  in  our  tool- 
room for  several  years 
and  have  used  it  on  a 
wide  variety  of  precise 
work.  For  turning  up 
punches,  pilots,  small 
taper  reamers,  etc.,  we 
find  it  very  convenient 
and  accurate. 


"It  affords  us  great  pleasure  to  unhesitatingly  recommend  this  tool  for  any 
work  within  its  capacity."  The  source  of  this  letter  is  withheld  from  publi- 
cation, but  will  be  furnished  on  request. 

Cataract  Bench  Tools  are  distinguished  for  their  accuracy  and  versatility, 
for  convenient  controls  and  fine  adjustments,  for  their  wide  range  and  num- 
erous attachments. 


The  Cataract  Quick 
Change  Swing  Precis- 
ion Lathe  is  another 
development  of  the 
Hardinge  Line  which  is 
notably  "different"  and 
well  worth  investigat- 
ing. 


Catalog  describes  the  whole  line 


Berteau  &  Ravenswood  Aves. 
CHICAGO,  ILL. 


HARDINGE  BROS.,  Inc., 

EXCLUSIVE   kki'i:i:si:ntati\  i:s     Hill,   Clarke  .<•   Company,  Inc.,  Huston.  Mass.,  New  R    I  . 

New   Haven     Conn      Swlnd    Machinery   Company,    Philadelphia,    Pa.      Mr. 

Pattison    Supply   Company,    Cleveland,    Ohio.     Cadillac   Tool    Company,    Di 

Indianapolis    Ind.     Colcord-Wrighl   Machinery  &   Supply  Co.,   St.   Louis,   Mo      Bergei    &    C   rl   •    Com] 

and    Los  Angeles,   Oal.      EUROPEAN    REPRESENTATIVES:  Alfred  Herbert,  Ltd. 
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Bhnate?  Qo  .  i'-  B  . 

Htmonda    Mfg     Co.,    PHUburgh,    Pi 

Hkvltim    TtnJ    Co  .    Smh.u-.i-.    V    \. 

H  I'    Mi*  ""I     "  „,,  ,     .    ,         ,. 

Standard     Knineering    l\>..     EUwood    <  Ity,       « 

I'roducta     Bngl  ,  '»      . 

Superior    Machine   A    I  na I    I  ■•  .    D  M  •  h 

Taf(  IMrce    Mfg     Co  .    VVoonaocket,    H     1 

m    Co.,    II' 
Tayloi  '  .  ,.     \     \ 

Toledo    M  '  '    °„ 

■U    Rngln I  •  ton,      a. 

\    v   ,i   r,,-..  Co .  iflendala    I  '     ' 

Wnl.lnnn     Machine    Worke,     R  «• 

Whiting    A    ConiHtork.    Hartford,    i  onn 
Wilcox    Motoi  »«w.    M    '' 

Tool    Co  .    Cleveland      11 
Woods   Bngtau  '  '  h '"'  '■ 

I,',,,.,    ii-oundn    ft  Mel      Co.,    W      v  ■•    "OB    w      IStn 
..,  .;.  'I',.      2707-2787    H.    IBtb   Bt.,    Phil, 
delphla,    Pa. 

Spindles.   HollOff   llorod 

I  ,  .,„   Ballon    Boring  Co.,   Brie,   i  a. 

SatSt^^'ft   Xtaol  Co..  Detroit,  Mich. 
Edipse    huerehangeable    Counterbort    Co..    inc.. 

Mfg.   Co  .    Rochester,   N.  Y. 

Gl.i   -er    Co",    J.     b.,     Detroit.     Mich. 

PrMuction    Tool    Co.    of    America.    Detroit.    Mich 

Spring  Coiling  and  Forming  Ma- 
chinery .         .     _ 

Baird    Machine  Co.,   Bridgeport    Conn 
Hjortli   I.athe   A   Tool   Co..    Boston.   Mass. 

Baraee^OOj,    Wallace,    South    and    Parallel    Bta., 
Eton"**  eo0nniulms.   510   W.    24th   St..   Ne*   York. 

Sprocket   Chains 

Baldwin   Chain    ft    Mfg.    Co.,    Worcester.    Mass. 
ReUr™     Gear    Works.    Norfolk    Downs,    Mass. 
oSdSell  ft  Son  OoT.   H.   W.,   17th  St.  and  Western 

OuUman  '  Wnef ""  t  ".V  1339    AltgfldSt..    Chicago     111. 

Esmond    Chain    ft    Mfg..    Co..    Indianapohe.    Ind. 

Link-Belt    Company.    Chicago,    111. 

Morse   Chain   Co.,   Ithaca.    N.    Y. 

Philade ViVhia    Gear   Works.    Philadelphia,    Pa. 

Cnion    Chain    ft    Mfg.    Co..    Seville.    O. 

Whitney  Mfg.   Co.,  Hartford,   Conn. 

St..    Chicago,    111. 
^CefM^to^^DoSheeter  Ave..   Boston. 

pSS^aV^ks^hldelphia,    Pa. 
Union   Chain   &  Mfg.    Co..   Seville,   O. 

Sprue    Cutters  . 

Biisch   Co.    J.    C    17(13   Elston    Ave^,    Chicago,    111. 
Toledo  Mch.    ft   Tool   Co.,   Toledo.   O. 

Snaaring  Machines 

Greenfield    Tap    &    Die    Corp..    Greenfield.    Mass. 

Stampings,   Sheet   Metal 

STstanTping   C&     1657   Dorr   St..    Toledo,    O. 
American    Tool    &    Mfg     Co.     Urbana.O. 
Blum    &    Co.,    Julius,    510    W.    -J4tn    St..    ->ew 
Globe    Mch.    &    Stamping    Co..    Cleveland,    O. 
KnlM   Stamp  ng   Company,   Detroit,    Mien. 

YoWstown    Pressed    Steel    Co..    Youngstown.    O. 

Stamps.  Letters  and  Figures,  Steel 

S-™^=„rT    «-   Petti*   Mfe     Co      New   Haven.    Conn. 
5atSe^&&Pc":Saas?Hr3We   Forbes   Field,   Pitts- 

burgh.    Pa.  .         .      _ 

Newman    Mfg.    Co.     Cincinnati,    O. 
Noble    &    Westbrook    Mfg.    Co.,    Hartford,    i^nn- 
Pannier    Bros.    Stamp    Co  .  .  Inc..    ™tsb«rgh,    Pa. 
Schwerdtle    Stamp    Co..    Bridgeport,    Conn. 

Steam   Specialties 

Reliance    Gauge    Column    Co.,     6008    Carnegie    Ave., 
Cleveland,    O. 

Steel 

ihom    <5tee1    Co      Inc..    26    Clarke    St.,    New    York. 

Ape™  Steel    Corporation.    50    Church    St.     New    York. 

\tlas    Crucible    Steel    Co..    Dunkirk,    N.    Y 

Blum    &    Co..    Julius    510    W.    24th    fit      New    York. 

Boker   &    Co..    Inc.,    H..    101    Duane    St.,    New    York. 

Camden    Forge   Co.,    Camden,    N. J. 

Carnegie   Steel    Co.,   Pittsburgh,    Pa. 

Colonial    Steel   Co.,    Pittsburgh  .Pa 

Crucible   Steel  Forge  Co.,   Cleveland,   O. 

Firth-Sterling    Steel    Co      McKeesport     Pa 

Frasse    &   Co.,    Inc.,    Peter   A.,    417   Canal    St..    New 

Halcoinb    Steel    Co.,    Syracuse,    N.    Y. 

Hammond    Steel    Co.,    Inc..    Syracuse,    N.    Y. 

Hawkridge   Bros.   Co.,   Boston     Mass. 

Heller    Bros.    Co.,    Boston,    Mass. 

Johnston    ft    Jennings    Co.,    Addison    Road    and    Lake 

Shore   R.    R.    Tracks,    Cleveland,    O. 
Latrobe   Electric    Steel   Co.,    Latrobe,    Pa. 
Ludlum    Steel    Co.,    Watervliet,    N     Y. 
Standard   Alloys   Co.,    Pittsburgh     Pa. 
Vanadium-Alloys    Steel    Co.,    Pittsburgh,    Pa. 
Vulcan   Crucible    Steel    Co.,    Aliquippa,    Pa. 

Steel,   Cold   Rolled   Strip    and   Sheet 

\born    Steel    Co.,    Inc.,    26    Clarke    St.,    New    \ork. 
Barnes  CoT  Wallace.  South  and  Parallel  Sts.,   Bristol. 
Conn. 

Steel,  Heat  Treatment  of 

Hammond    Steel    Co.     Inc.,    Syracuse.    N.V 
Steel    Improvement    &    Forge    Co.,    Cleveland,    O. 


Steel,  High    Speed,   Reclaimed 

Onondaga    Steel    Co.,    Inc..    Syracuse,    N.    \. 


Steel,  iiikIi  Speed  Tool 
\k,i,i    Bteel    Co.,    Inc.,    36    Clarke    Bt,    New    fork. 
..    Co .    Ltd.,    Edgar,   "is  W,    Lake   Bl  .   Ohl 

in. 
\;„.^  [on,   BO   Ohuroh  St.,   New   rork. 

Alius    Crucible    sie.  1    Co..    Dunkirk,    N.    Y 

B A  D    w,    Mtb   St..    New    Jork 

Boker  .^.   Co.,    mo.,   B  .    101    Dunne  st...   Nun    xork, 

Steel    Co.,    Plttabursh,    Pa. 
Colonial    sin-i   Co..    Plttabursh,    l'a. 
Ible   Bteel   Oo  .    Erie,   Pa. 
i.iiiug    Steel   o..    McKeesport,    Pi 
&    Co.,    (no.,   Peter  a.,    i i t  cunui   si  ,    New 

b    Steel    Co  ,    {    •    N,    Y. 

Hammond    Bteel   Co.,    Inc  .    Syracuse,    N.    ^ 

Co.,     Boston,    Mums. 

lite   Co  .    Boston.    Maes. 
Heller    Bi        '         Boston,    uaaa. 
Latrobe    Electric   Bteel    Co.,    Latrobe,   Pa. 
Ludlum    Bteel    <'<>..    Wntervliet,    N.    Y. 

Onondi Inc,   Syracuse,   N.   ^ 

Alloj    Bteel   Oo,,    Inc.,   Syracuse,    N.    x. 
Vanadium-Alloys   steel    Co.,    Pittsburgh,    Pa. 
Vtdcan    Crucible    Bteel    Co.,    Aliquippa,    l'a. 
Ward's    Bona,     CO.,     l-ilgar    T.,    Boston,    Mass. 

Steel,   Machine 

\  I,  .i  i>    Steel    Co,     [no.,    26    Clarke    St.,    New    York. 
A|.e\    Bteel    Corporation,    50    Church    St.,    New    York, 
llliiin    &    Co.,    Julius,    510    W.    2-lth    St..     New     VnK 
Boker   ft    Co.,    Inc.,    H.,    101    Duane   St.,    New    York. 
Camden    Forge    Co.,    Camden,    N.   J. 
Colonial     Steel     Co.,     Pittsburgh.    Pa. 
Crucible   Steel  Forge   Co..   Cleveland,   O. 
Firth-Sterling    Steel    Co..    McKeesport,    Pa. 
Balcomb    Bteel   Co..   Syracuse,   N.   Y. 
Hammond    Steel   Co.,    Inc.,    Syracuse,    N.    Y. 
Hawkridge   Bros.    Co.,    Boston,    Mass. 
Latrobe    Electric  Steel   Co.,   Latrobe,   Pa. 
Standard    Alloys    Co.,    Pittsburgh,    Pa. 
Standard    Gauge    Steel    Co.,    Beaver    Falls.    Pa. 
Vanadium-Alloys    Steel    Co.,    Pittsburgh,    Pa. 
Vulcan   Crucible    Steel    Co.,    Aliquippa,    Pa. 

Steel     Shelving,    Racks,    Barrels,    Ta- 
bles,  Etc. 

Manufacturing   Equipment   &   Eng.   Co.,    Framinghain. 

New    Britain    Mch.    Co.,    New    Britain,    Conn. 

Steel,  Stainless 

American     Stainless    Steel     Co.,     Pittsburgh,     Pa. 

Stellite 

Hayne    Stellite    Co.,    Kokomo,    Ind. 

Stencils,    Steel 

Pittsburgh    Steel    Stamp    Co.,     Pittsburgh,     Pa. 

Stocks,  Die 

Armstrong   Mfg.    Co.,    297    Knowiton   St.,    Bridgeport, 

Conn. 
Bay    State    Tap   &    Die    Co.,    Mansfield,    Mass. 
Brubaker  &  Bros.,  W.  L.,  50  Church  St.,  New  York. 
Butterfield   &   Co..    Derby  Line,    Vt. 
Card   Mfg.    Co.,   S.   W.,    Mansfield,    Mass. 
Carpenter  Tap  &   Die   Co.,   .   M.,   Pawtucket,   R.   I. 
Curtis  &   Curtis  Co..   Bridgeport,   Conn 
Greenfield   Tap    &    Die    Corp.,    Greenfield,   Mass 
Hart  Mfg.  Co.,  E.,  20th  St.  and  Marion  Ave.,   Cleve- 

Morse' Twist  Drill  &  Mch.  Co.,  New  Bedford,   Mass. 

Pratt    &    Whitney   Co.,    Hartford,    Conn. 

Reed    Mfg.    Co.,    Erie,    Pa. 

Saunders'    Sons,    Inc.,    D.,    Yonkers,    N.    Y. 

Standard    Engineering    Co.,    Ellwood    City.    Pa. 

Walworth    Mfg.     Co.,    Boston,    Mass. 

Winter  Bros.    Co.,   Wrentham,   Mass. 

Stones,   Oil 

Carborundum  Co..  Niagara   Falls,   N.    \ 
Norton    Co.,    Worcester,    Mass. 
Vitrified    Wheel   Co.,    Westfield,    Mass. 

Stools,  Steel 

See    Furniture,    Shop    and    Drafting-room. 

Straightening    Machinery 

Morse  Twist  Drill  &  Mch.  Co.,  New  Bedford,   Mass. 
Niles-Bement-Pond    Co.,    Ill    Broadway,    New   York. 
Sinister  Co  ,  F.  B.,   New  Haven,  Conn. 
Springfield     Moh.     Tool     Co.,     661     Southern     Ave., 

Springfield,    Mass.        „,,„.,    ..     t,     t 
Standard    Engineering    Works.    Pawtucket,    K.    1. 

Stnd   Setters,   Opening 

Errington    Mechanical    Laboratory,    39    Cortlanat    St., 

New   YorK 

Swasinff   Machines 

Etna   Machine   Co.,   Toledo,   O. 

Langelier  Mfg.  Co.,   Arlington,  Cranston,   K.    I. 

Torrington  Co.,   Torrington,   Conn. 

Switchboards 

General   Electric   Co..    Schenectady,    N.   Y. 
Westinghouse  Elec.  &  Eng.  Co.,  East  Pittsburgh,  Pa. 

Switches 

Bristol    Co.,    Waterbury.    Conn 

General   Electric   Co..    Schenectady,    N.    Y. 

Westinghouse  Elec.  &  Eng.   Co.,  East  Pittsburgh,  Pa. 

Tables,    Circnlar 

Cochrane-Bly    Co.,     Rochester,     N.    Y. 

Tachometers 

Bristol    Co.,    Waterbury,    Conn 

Brown  Instrument  Co.,   Phdadelphia.    Pa. 

Veeder   Mfg.    Co.,    39   Sargeant   St.,    Hartford,    Conn. 

Tapes,  Measuring 

KeuSel  &  Esser  Co..  Hoboken,   N.  J. 

Starrett  Co.,  L.   8.,   Athol,  Mass. 

Tap    Extensions 

Allen   Mfg.    Co.,   Harttord,    Conn. 

Tap    Extractors 

Walton  Co.,  Hartford,   Conn. 

Tapping    Attachments    and    Devices 

American    Tool   Works    Co.,    Cincinnati,    O. 

lames  BCoS;'W?leF°-&- John,  231  Ruby  St.,  Rock- 
ford,   111 ,.  „     T 

Beaman    &    Smith    Co..    Providence     R.    I. 

Bicknell-Thomas    Co.,    Greenfield,    Mass. 

Cincinnati   Bickford    Co.,   Oakley,    Cincinnati.    O. 

Defiance   Mch.   Works,   Defiance,   O. 

Errington  Mechanical  Laboratory,  39  Cortlaudt  St., 
New    York. 


|> ii.     Tool    Qo.,    N' v.    Haven     Conn. 

Hammond   Miu'.   <  o  ,   Olen  land,  0 

Leland  (1 1    Oo      Wo Muss. 

Modern   Tool   Co.,   2nd   and   Stat,-   su.,   Erie.   pa. 

Newman    Mfg     Co.,    I  Unctnnati,   O. 

r.ii    Urns.    MIk-   Co..    1-.5   Railroad  Are.,   Algonquin, 

III 
Proounier.   Wm.    I...  MO   W,   Waabington  Blvd.,   ci,. 

cago,    ill. 
wiiiiiii'.v  Mfg,   Hartford,   i 

Tapplngt  Maehinea 

Acme   Machinery   Co.,   Clereland,   0, 

Itulier    Bros.,    Toledo,    (). 

Burke   Mch,   Tool  Co.,   Oonneaut,  O. 

Defiance  Mch,   Wl       D     ,  o. 

Fenn    Mfg    I  lo„    Bai  tford,   I  onn 

Garvin    Moh,    Co  .   Spring  and    Varick  Bts.,    New   York. 

Geometric  Tool   Co.,    Sm    Haven,   Conn, 

llainnionil    Mfg.    Co.,    Cleveland,    (1. 

Harrington,  Son  &  Co.,  Inc.,  Edwin,  Philadelphia, 
l'a. 

Harris    Engineering   Co.,    H,    lv,    Bridgeport,   Conn. 

Langelier    Ml".    (',,.,    Arlington,    Crarmton,    It.    I. 

Viol  me   Tool    Co.,    VIoline,   111. 

National    Acme    Co.,    Cleveland,    O. 

National   Mchy.    Co.,   Tiffin,    0, 

Paragon   Gear    Works,    Taunton,    Mass. 

Peter  Bros.  Mfg.  Co.,  135  Railroad  Ave.,  Algonquin, 
111. 

Proounier,  Win.  L.,  549  W.  Washington  Blvd.,  Chi- 
cago,   111. 

liickert-    Sharer   Co..    Erie,   Pa. 

Rockford    Drilling   Mch.    Co.,    Rockford,   III. 

Saunders'    Sons,    Inc.,    D.,    Yonkers,    N.    Y. 

Webster  &  Perks  Tool  Co.,   Springfield,  O. 

Taps 

Advance    Tool    Co.,    Cincinnati,    O. 

Bay   State   Tap   &   Die   Co.,    Mansfield,   Mass. 

Besly  &  Co.,  Chas.  H.,  I20-B  N.  Clinton  St.,  Chi- 
cago,   111. 

Butterfield   &   Co.,   Derby  Line.   Vt. 

Card    Mfg.    Co.,    S.    W.,    Mansfield,    Mass. 

Carpenter  Tap  &  Die  Co.,  J.  M.,  Pawtucket,  R.  I. 

Gardner-Bryan    Co.,    Cleveland,    O. 

Geometric   Tool   Co.,    New   Haven,    Conn. 

Greenfield   Tap  &  Die   Corp.,   Greenfield,   Mass. 

Hammacher,  Schlemmer  &  Co.,  4th  Ave.  and  13th 
St.,    New   York. 

Hardinge  Bros.,  Inc.,  Berteau  and  Ravenswood  Aves., 
Chicago,    111. 

Harris  Engineering  Co.,  H.   E.,   Bridgeport,  Conn. 

Landis   Mch.    Co.,    Inc.,    Waynesboro,    Pa. 

Morse  Twist  Drill  &  Mch.   Co.,  New  Bedford,  Mass. 

National    Acme    Co.,    Cleveland,    O. 

Pratt   ft   Whitney   Co.,   Hartford,   Conn. 

Reiff  &   Nestor  Co.,  Lykens,   Pa. 

Saunders'    Sons,    Inc.,    D..    Yonkers,   N.    Y. 

Sheffield    Mch.    &   Tool   Co.,    Dayton,    O. 

Standard  Tool   Co.,   Cleveland,  O. 

Sterling  Products  Co.,  547  W.  Washington  Blvd., 
Chicago,    111. 

Walworth   Mfg.    Co.,  Boston,   Mass. 

Winter    Bros.    Co.,    Wrentham,    Mass. 

Taps,   Collapsing 

Errington  Mechanical  Laoratory,  39  Cortlandt  St., 
New   York. 

Geometric   Tool  Co.,    New  Haven,    Conn. 
Manufacturers    Equipment    Co.,    Waller   and    Fillmore 

Sts.,    Chicago,    111. 
Modern  Tool  Co.,   2nd  and   State  Sts.,   Erie,  Pa. 
Murehey   Mch.    &   Tool   Co.,    34    Porter   St.,   Detroit, 

Mich. 
National    Acme    Co.,    Cleveland,    O. 
Victor   Tool   Co.,   Waynesboro,    Pa. 

Taps,  Gronnd 

Modern  Tool  &  Mch.  Works,   Inc.,   Newark,   N.  J. 

Testing  Outfits,  Hydraulic 

Metalwood   Mfg.    Co.,   Detroit,    Mich. 

Thermometers 

Bristol   Co.,   Waterbury,    Conn. 

Brown    Instrument    Co.,    Philadelphia,    Pa. 

Taylor  Instrument   Companies,    Rochester,    N.    Y. 

Thermometers,    Indicating    and 

Recording 

Brown    Instrument    Co.,    Philadelphia,    Pa. 
Taylor  Instrument   Companies,    Rochester,    N.    Y. 

Thread  Cutting  Machinery- 
Automatic   Mch.    Co.,    Bridgeport,    Conn. 
Boston   Gear  Works,    Norfolk  Downs,   Mass. 
Geometric   Tool    Co.,    New   Haven,    Conn. 
Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 
Landis  Mch.   Co.,  Inc.,  Waynesboro,  Pa. 
Lees-Bradner  Co.,   Cleveland,    O. 
National   Acme   Co.,    Cleveland,   O. 
National   Mchy.   Co..    Tiffin,   O. 
Pratt   &   Whitney   Co.,   Hartford,    Conn. 
Rivett  Lathe  &  Grinder  Co..  Brighton,  Boston,  Ma,ss. 
Webster  &  Perks  Tol  Co..   Springfield,  O. 
Wood   Turret  Mch.    Co.,    Brazil,    Indiana. 

Thread  Cutting  Machines, 
Semi-Automatic 

Davis   Mch.   Tool    Co.,   Inc.,   Wm.    F.,   549   W.   Wash- 
ington Blvd.,  Chicago,  111. 
Wood   Turret  Mch.    Co.,    Brazil,    Indiana. 

Thread   Cutting  Tools 

Gardner-Brvan    Co.,    Cleveland,    O. 

Goddard    Tool    Co.,    Chicago,   111. 

Rivett  Lathe  &  Grinder  Co.,  Brighton.  Boston,  Mass. 

Thread  Gages 

See    Gages,    Thread. 

Thread  Gage  Wires 

Fortney   Mfg.    Co.,    Belleville,   N.    J. 

Thread   Lead   Indicator 

Bicknell-Thomas    Co.,    Greenfield     Mass. 

Blair   Tool  &   Mch.    Works,   521    Greenwich   St.,    New 

York 
Greenfield  Tap   &   Die   Corp.,   Greenfield,   Mass. 

Thread  Milling  Machines 

Biggs-Watterson    Co.,   Cleveland,    O. 

Gisholt   Mch     Co.,   9  S.    Baldwin   St.,    Madison,   Wis. 

Errington;  Son  &  Co.,  Inc..  Edwin,  Philadelphia,  Pa. 

Lees-Bradner   Co.,    Cleveland,    O. 

Newton  Mch.  Tool  Works.   Inc.,  Philadelphia.  Pa. 

Pratt  &   Whitney   Co.,   Hartford,    Conn 

Smallev-General   Co.,    Inc      Bay    City     Mich. 

Taft-Peirce-   Mfg.    Co      W^pnsocket,    R.    I. 

Waltham    Mch.    Works,    Waltham,    Mass. 

Woods    Engineering    Co.,    Alliance,    O. 
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Why  it  doesn't  twist  or  strain: 


When  this  NAMCO  Collapsing  Tap  has  cut  to  the  require  J 
depth,  the  chasers  disconnect  themselves  from  the  work  with 
the  same  simplicity  that  a  gear  is  thrown  out  of  mesh. 

Doesn't  experience  tell  you  that  this  new  principle  o(  construction  should 
be  the  real  remedy  for  failure  to  collapse,  damaged  chasers,  short  lived  tools 
and  inaccurate  threads.     We've  proved  it. 

»  Sizes  %"  and  up,  for  every  requirement. 

THE  NATIONAL  ACME  COMPANY 


AUTOMATIC   SCREW  MACHINERY   AND   ITS   TRODUCT 
CLEVELAND  WINDSOR  NEW  YORK  BOSTON  CHICAGO 

Representative!  in  Principal  Foreign  Coumriei 
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riii. -mi  Rollins  Machlnsi 

National   Mchy.   Oo  ,   Tiftln,   0 

Thread  Rollins  Machines    Sheet    Metal 

\      ,\,     i  i     I   i  .  I      in. I.     N       \ 

Time  Recorders,   Workmen'!  Time  <>«« 
the   -i<'i> 

<;,,:,,  M    Mi  h     Co  .   0   -     Ituldwln    Si      m  i  II    n     w  l». 
Urown    In  in tit    Co  .    Phlladelphi  i     I'u 

Tire  Welder*  and  Render* 

Williams,    wint.'   £    '         M 

Tool   Cases 

"  '  I       IOII 

-.,1,1,.,,,,,,,,    a    i',        Itli     Vvi      ami    i-.Hi 
31  .    New    York 
Blarrotl    Co.,  1      S       Vthol,    m 
Wedell  i    Boi  re,  1  Vlli  b 

Tool  Holder  Bits— High   Speed  Steel 

Vboro  st.vi  Co.,  N'»    5fort 

Ull,x   s,,-,  i   ,  50  Chun  h   81  .    New    xork. 

Colonial    Sti  •!    Co  .    Pitt  iburgh,    Pa. 
Hammoml    Steel   Co..    Ine  .   Syracuse,   N.   i. 
Ludlum   Steel   Co.,   Watervliet,    N.    X.,    „ 
tin, hi, i. ,,.i   Steel  i  ■•-.   hie  .  Byracu  e,    N     x. 

.,,    steel  Co  .    1".  .   Syracuse,    N.   \. 
Vanadium  Alloys   Steel    Co.,    Pittsburgh,    Pa. 

Tool   Holder* 

Vrmstrong    Bros.    Tool   Co.,    318    N.    Francisco    Ave., 

Cleveland' Twist    Drill   Co.,   Cleveland,   O. 

Uisholt    Machine   Co.,   Madison,    Wis. 

Hanunacher,    Schlemmer    ,\    Co.,    itli   Ave.    and    I8tb 

St.,    New    York. 
Lovejoi    Tool   Co.,   Inc.,   Springfield,   vt. 
(i    K.  Tool  Holder  Co.,   Shelton,  Conn. 
Osgood    Tool  Co.,  J.   1  -.   Buffalo,    N.   1. 
Ready    Tool    Co.,     860     Kailroad     Ave.,     Bridgeport, 

Western    Tool    &    Mfg.    Co.,    Springfield,  •  O. 
Williams  &    Co.,    J.    H.,   til    Richards  St  .    Brooklyn, 

\    J 
Windau   Tool    Co.,    Cleveland,    0. 

Tool  Salvage 

Qlenzer   Co..   .1.    C,    Detroit,    Mich. 

Tool  Salvaging  Machines 

Machinery    Co.    of   America,    Big    Rapids,    Mich. 

Torches,  Oacy-Acetylene  and  Oxj- 
11  yd  rosea  . 

see  Welding  and   Cutting,   Oxy-Aeetylene   Eqmpuient. 

Tracing  Cloth  and  Paper 

Keuffel    &    Esser    Co.,    Boboken,    -V    J. ' 
Universal  Drafting  Machine   Co.,    Cleveland,    U. 

Tracing  Filing  Cabinets 

See    Cabinets,    Filing. 

Tracks,  Trolley  and  Overhead 

Harrington,    Son    &    Co.,    Inc.,    Edwin,  : Philadelphia, 

Northern    Engineering   Works,    Detroit,    Mich. 

Sale  &   1'ov.ne   Mfg.  Co.,  8   E.   40th   St.,   ,Nev,    York. 

Transformers 

General  Electric  Co.,   Schenectady,  N.   1.    . 
Keliance    Fhc.    .v    Eng.    Co.,    io.>t.    Ivannoe    Koaa, 

Cleveland,   (J. 
W^stinghouse  Electric   &   Mfg.    Co..    Kast   Pittsburgh, 

Transits,    Engineers 

Keutiel   &    Ksser   t  o.,    uobokt-n,    X.   .1. 

Transmission   Machinery 

See   Hangers,    Shafting,    P\iUeys,    olutcheo,    Couplings, 

Belting,    Chain,    etc. 

Trolleys  and   Tramways 

Armingtou    Engineering    Co.,    Euclid,    U. 

Box   £  Co.,   Inc.,   Alfred,   Philadelphia,   Pa. 

Chisholm-Moore   Mfg.   Co.,   Cleveland,  O. 

Curtis    Pneumatic    Mchy.     Co.,     loGS     Rienlen    Ave., 

St.   Louis,   Mo.  ... 

«   M   S   Co..   1763  Elston   Ave..    Chicago,    111. 
fchepard  Electric   Crane   .V:    Hoist  Co.,   Montour   Falls, 

N.    Y. 
Wrisht   Mfg.    Co.,    Lisbon,    u. 
Yale  &  Towne  Mfg.   Co.,  D   E.   40th   St.,   New    York. 

Trucks 

Barrett-Cravens     Co.,     171     North     Ann     St.,     Chi- 

GotvM   TVuck  Co.,    10  Water   St.,   Holyoke     Mass. 
Greenfield    Tap    .V    Die    Corp.,    Greenfield,    -Mass. 
Holyoke    Truck   Co.,    112   Race    St.,    Ho  yoke,    Mass. 
Nev.Brita.li   Mch.    Co.,    New    Britain,    Oonn. 

Trucks,  Automobile 

White   Co.,    Cleveland,   O. 

Trucks,   Elevating 

BarrettrOraveus      Co.,      171      North     Ann      St.,      Chi- 

c2    'Suck   Co.,    16    Water    St.,    Holyoke     Mass. 
Holylike   Truck   Co.,    112   Race    St..    Holyoke,    Mass. 

Tnbe  Expanders 

Watson-Stillman    Co.,    192    Fulton    St.,    New     iork. 

Tubing,  Flexible 

Almond   Mfg.   Co.,   T.   R.,   Ashbumham,    Mass. 
Breeze  Mfg.    Co.,   Newark,   N.   J. 

Tubing,   Seamless    Steel 

Blum   &   Co.,   Julius,   510   W.    24th    St.,   New    Stork. 

Frasse  &   Co.,   Inc.,   Peter   A.,   41i    Canal   St.,    V    1. 

Maxim    Silencer    Co.,    Hartford.    Conn. 

National    Tube    Co.,    Pittsburgh,    Pa. 

Standard    Parts    Co.,    Cleveland     O. 

Ward's   Sons,    Co.,    Edgar    1.,    Boston,    Mass. 

Tubing,    Steel 

Blum  &  Co.,  Julius,  510  W.  24th  St..  New  lurk. 
Frasse  &  Co.,  Inc.,  Peter  A..  417  Canal  St.,  N.  1. 
National   Tube    Co.,   Pittsburgh,    Pa. 

Tumbling    Barrels 

\bbott  Ball  Co.,  Elmwood,   Hartford,   Conn. 
Baird    Mch.    Co.,    Bridgeport,    Conn. 
Globe   Mch.    &   Stamping   Co.,    Cleveland,    O. 
Koyersford   Fdry.   &   Mch.    Co..   ..4    N.   5th    St.,    Phila- 
delphia,  I'a. 


i  ii  in  in  bles 

i  . .  1 1 1 , .  i ,      ,\    \  i .  i ,     ■         ,   mt on,   0 

Hi 

Turret    tttnehinenta 

I!         I  I        I:  \    lilmi  nli. ,1,1,     Mhsh. 

i  1 1  -     Mi  i,      Co.,     12B8    w       North     Ave  , 

i,    III 
McCnwl       I'ool  Con       Meadville,    Pn 

■  i  .    New- 

ark,   V    .1. 
Newman    Mfg,    Co.,    <  lincinnat  I,    '  > 
Phoi  nix    Min.    Co.,  ]  v\  i '. 

Turret   Lathes*   Vertical 

Uullard    Mch.    i  mhI   Co.,  1  I  """. 

IV, II      A      W  l,,l  ,n  j      (  ',,..      ll;ulli,,,l.      I 

i  ,»  .s(   Drllla 

See    Hulls,    Twist. 

I nions 

Dart    Mfg.   Co  .    B,    M  .   Providence,   R.    I. 

I  nl versa  I   Joints 

Baush    Mrii.    i   '  i    i  So  |    Springfield,    Mass. 
Boston    Hear    Works,    Norfolk    Downs,    Mass. 
Qraj   .v    i'i  in    M'li    '  !o.,    Hartford,   Conn. 

Vali  e    Leal  hers 

Chicago   itawhide   Mfg.    Co.,    1801    Elston    Ave.,    Chi- 
cago,   111. 
Qraton   .v    Knight    Mfg.    Co.,   Worcester,    Mass. 

ViilveN 

Breeee  Mfg,   Co.,   Newark,   N.  .1. 

Fhnes   Engineering   Works,    Chas.    !•'.,   222   N.    Morgan 

St.,    Chicago,    111. 
Hydraulic    Press    Mfg.    Co.,    84    Lincoln    Ave.,    Mount 

Gilead,    O. 
Metalwood    Mfg.    Co.,    Detroit,    Mich. 
Watsou-stillnian   Co.,    182    Fulton   St.,    New    York. 

Ventilating  Apparatus 

Buffalo   Forge  Co.,   Buffalo,   N.    V. 

Vise  Jaws  , 

Athnl    Mch.     Co.,     Athol,     Mass. 

Vises,   Bench 

Athol  Mch.   Co.,   Athol,    Mass. 

Columbian   Hardware  Co.,   Cleveland,  O. 

Hollands  Mfg.   Co.,   Erie,   Pa  ■ 

Jahant    Foundry    &    Heating    Co.,    Akron     O. 

Massey  Vise  Co.,  547  W.   Washington  Blvd.,   (  hi, ago, 

New'  Britain   Mch.   Co.,    New   Britain,   Conn 
Prentiss   Vise  Co.,    lOti  Lafayette    St.,    New    York. 
Reed   Mfg.    Co.,    Erie,   Pa.  . 

Western    Tool   &   Mfg.    Co.,    Springfield,   O. 
Yost   Mfg.    Co.,    Meadville,   Pa. 

Vises,  Drill 

Armstrong    Bros.    Tool    Co.,    313    N.    Francisco    Ave., 

Biw'nal?ngineering  Co.,  133  N.  3rd  St     Reading    Pa. 

Carter   &    Hakes   Co.,    Sterling   Place     Winsted,    Conn. 

Graham   Mfg.    Co.,    Providence,    R.    I. 

Skinner  Chuck  Co.,  New   Britain,   Conn. 

Thomas   Elevator   Co.,    28    So.    Hoyne   Ave.,    Chicago, 

Yost  Mfg.    Co.,   Meadville,   Pa. 

Vises,   Milling 

Cleveland  Milling  Machine  Co.,   Cleveland,   U. 

Cochrane-Bly    Co.,     Rochester,     N.     1. 

Edlund  Mchy.   Co..   Cortland,   N.   1. 

Massey  Vise  Co.,  547  W.   Washington  Blvd.,   Chicago. 

HI-  ^T  ,  X-         T 

New   Jersey   Mchy.    Exchange,   Newark,    N.   J. 
Standard  Engineering   Works,   Paw  tucket,   R.   1. 

Vises,   Pipe 

Bignall    &    Keeler    Mch.    Works,    Edwardsville,    II. 

Butterfield    &    Co.,    Derby    Line     Vt. 

Curtis  &  Curtis  Co.,  8  Garden  St.,  Bridgeport,  Conn. 

Greenfield    Tap    &    Die    Corp.,    Greenfield,    Mass. 

Hollands   Mfg.    Co.,    Erie,    Pa. 

Reed   Mfg.    Co.,    Erie,    Pa. 

Saunders'    Sons,    Inc.,    !>.,    Yonkers,    N.     1. 

Walworth    Mfg.    Co.,    Boston,    Mass 

Williams    &    Co.,    J.    H.,    01    Richards   St.,    Brooklyn, 

N.    Y. 
Yost   Mfg.    Co.,    Meadville,   Pa. 

Vises,  Planer  and  Shaper 

American    Tool   Works    Co.,    Cincinnati,    O. 
Cincinnati   Planer   Works,   Cincinnati,    U. 
Hendey   Machine   Co.,    Torrington,   Cpnn. 
Jahant   Foundry    .V:    Heating    Co.,    Akron     O. 
Queen  City  Mch.  Tool  Co.,   Cincinnati,  O. 
Sellew    Mch.    Tool    Co.,   Pav, tucket,    R.    1. 
Skinner  Chuck  Co.,   New  Britain,   Conn. 

Vises,  Universal  Jaws   for 

Universal    Equalizer   Co.,    Cincinnati,    O. 

Vises,  Universal  Machine 

Boston    Scale    &    Mch.    Co.,    Roxbury,    Boston.    Mass. 
Brown  &   Sharpe  Mfg.   Co;,  Providence,  R.  I. 
Brown  Engineering  Co.,  133  N.  3rd  St.,  Reacting,  la. 
Graham   Mfg.    Co.,    Providence, .  R.   I. 
Skinner   Chuck   Co.,   New   Britain,   Conn. 

Vises,  Universal   Woodworkers' 

Victor    Tool    Co.,    Waynesboro,    Pa. 
Yost    Mfg.    Co.,    Meadville,    Pa. 

Voltmeters 

Bristol    <'o.,    Waterbury,    Conn. 

Brown    Instrument    Co.,    Philadelphia,   la. 

General    Electric   Co.,    Schenectady,   N.   Y. 

Washers 

Kales    Stamping    Company.     Detroit     Mich. 
Globe    Mch.    &    Stamping   Co.,    Cleveland,    O. 

Washers,  Leather 

Chicago    Rawhide    Mfg.    Co.,    1301    Elston    Ave.,    Chi- 

G'-a  on    ^    Kn'ght   Mfg.    Co.,    Worcester.    Mass. 
Schieren    Co.,    Chas.    A.,    7.!    Ferry    St.,    New    York. 

Washers,  s;:niiis- 

See    Collars,    Spacing,    etc. 

Washing    Machines,    Metal    Parts 

Ideal   Concrete   Mchy.    c      Cincinnati     O 

Nivin  Mfg.   Co.,    Inc.,   840   f-arrabee   St..   Chicago,   111. 


Waahatanda,  and   iio«is 

Mfi cl     i       i   [uipmenl    .v   Bna    0o.,    F itngfa  un 

\i, 

w  ii i«-r  i loolera 

\ii.n    Filter    Co.,    Toledo,    0 

Luring   Equipment    .\    Eng,   Oo.,    Framlngbam 

Welding  nnii  inMiiig,  .loii 
i  lecti  ,'■   w  elding  Co.,  ( Sli  r eland,  <  I 
General    Electric   Co.,    Schenectady,    N     ^ 
Thomson    Electric   Welding   Co.,   Lynn, 

1 1 in    Spot    Weldei    Co.,    Lynn,    Ma 

M  i    I  in; 'i Eli  '      &     Mfg     Co.,    Pitl  burgh, 


W  >  ii  ii.  1. 1   Electric  Welding 


\ii  I,. 


Pi 


i  So  ,   w  - 


Welding   ami    Cutting,   Oxv-AcetTlene 

IO<|lllpill«MI  t 

All    Reduction   0o„    inc.,    120   Broadway,    New    Ymk. 
Davis-Bournonville   c,,.,   jersey  City,    N.   J. 
Taylor   Welder  Co.,   Warren,  o. 

Wciuing   io<|iiipiiicnt,   Blectrle   Are 

Arowell   Corp.,    vz   Broadtvay,    Nev.    Vork. 
r  i  in,    Weldei    i  Jo.,   Warren,  (). 

i    house    Elec.    &    Mfg.    Co.,    Pittsburgh.    Pa. 

Weliting,  High  s .1  steel,  Blectrle 

Electric    Welding    CO.,    Cleveland,    O. 

Welding  Ala  chines,  Electric 

Anu.ii   Corp.,    12   Broadway,   New    York. 
federal   Mch.    Welder  Co.,   Warren,   O. 
Genera]    Electric    Co.,    Schenectady,    N.    Y. 
Taylor    Welder    Co.,    Warren,    O. 
Thomson    Electric    Welding    Co.,    Lynn,    Mass. 
Thomson    Spot    Welder    Co.,    Lynn,    Mass. 
Winfleld    Electric  Welding  Mch.  Co.,   Warren,   O. 

Weliling   Hods    and   Wire 

Air    Reduction    Co.,    Inc.,    120   Broadway,    New    York. 
Apex    Steel    Corp.,    50   Church    St.,    New    York. 
Arcwel]    Corp.,    42   Broadway,    New    York. 
Davis-Bournonville   Co.,   Jersey  City,    N.   J. 
Page  Steel  &  Wire  Co.,  30  Church  St.,  New   York. 

Wire,    Cold   Drawn 

Aborn   Steel   Co.,   Inc.,  26  Clarke   St.,   New   York. 

Driver-Harris   Co.,    Harrison,    N.    J. 

Page  Steel  &  Wire  Co.,  30  Church  St.,  New   York. 

Wire,  Copper-Covered  Steel 

Page  Steel  &  Wire  Co.,  30  Church  St.,  New   York. 

Wire-Nail  anil  Washer  Machinery 

National    Mchy.    Co.,    Tiffin,    O. 

Wire,    Special    Analysis 

Page   Sieel  .V   Wire  Co.,   30  Church  St.,   New   York. 

Wire   Straighteners   and   Cotters, 
Automatic 

Sinister   Co.,    F.   B.,   New  Haven,    Conn. 

Wires,  Thread  measuring 

Fortney   Mfg.   Co.,    Belleville,    N.   J. 

Wire   Working   Machinery 

American    Pipe    Bending    Mch.     Co.,    73    Pearl    St., 

Boston,    Mass. 
Baird    Machine    Co.,    Bridgeport,    Conn. 
Shuster  Co.,   F.   B.,    New    Haven,    Conn. 

Wooil   Screw  Machinery 

Cook  Co.,   Asa.   A.,    Hartford,    Conn. 

Wood   Working  Machinery 

Crescent  Mch.    Co.,   56  Main   St.,   Leetonia,   O. 
Defiance   Mch.   Wks.,    Defiance,    O.     . 
Machinery   Co.    of   America,  Big   Rapids,    Mich. 
New    Britain    Mch.    Co.,    New   Britain,    Conn    . 
Oliver  Machinery   Co.,   Grand  Rapids,   Mich. 
Sidney  Machine   Tool  Co.,   Sidney,   O. 
Whitney    &    Son,    Baxter   D.,    Winchendon,    Mass. 

Wrenches 

Alert   Tool    Co.,    Philadelphia,    Ta. 

Armstrong    Bros.    Tool    Co.,    313    N.    Francisco    Ave., 

Chicago,   111. 
Armstrong   Mfg.    Co.,    297   Knowlton    St.,    Bridgeport, 

Conn. 
Athol   Mfg.    Co.,    Athol,   Mass. 
Billings   &    Spencer   Co.,    Hartford,    Conn. 
Coes   Wrench    Co.,    Worcester,    Mass. 
Greene,    Tweed   &   Co.,    109   Duane    St.,    New   York. 
Greenfield   Tap   &   Die    Corp.,    Greenfield,    Mass. 
Trimont  Mfg.   Co.,   Roxbury,   Mass. 
Walworth    Mfg.    Co.,    Boston,    Mass.  > 

Whitman   &   Barnes   Mfg.    Co.,   Akron,   O. 
Williams    &    Co.,    J.    H.,    61   Richards   St.,    Brooklyn, 

N.    Y. 

Wrenches,    Pipe 

Greene,    Tweed   &   Co.,    109   Duane    St.,    New   York. 
Greenfield   Tap    &   Die    Corp.,    Greenfield,    Mass. 
Trimont   Mfg.   Co.,   Roxbury,   Mass. 
Reed   Mfg.    Co.,   Erie,   Pa. 
Walworth    Mfg.    Co.,    Boston,    Mass. 
Whitman   &   Barnes   Mfg.    Co.,   Akron,   O. 
Williams    &    Co.,   J.    H.,    61    Richards   St.,    Brooklyn, 
N.    Y. 

Wrenches,  Ratchet 

Alert    Tool    Co..    Philadelphia,    Pa. 
(Jreene,    Tweed    &    Co.,    109    Duane    St.,    New    York. 
Trimont    Mfg.    Co.,    Roxbury,   Mass. 
Williams   &    Co.,    J.    H.,    61    Richards    St.,    Brooklyn, 
N.    Y. 

Wrenches,   Tap 

Alert   Tool    Co..    Philadelphia,    Pa. 

Besly    A.-    Co.,    Chas.    H.,    120-B    N.    Clinton    Street, 

Chicago.    111. 
Butterfield    &    Co.,    Derby   Line,    Vt. 
Card    Mfg.    Co.,    S.    W.,    Mamfield,    Mass. 
Carpenter    Tap    &    Die    Co.,   J.    M.,    Pawtucket,    R.    I. 
Greenfield    Tap   &   Die    Corp.,    Greenfield,    Mass. 
Morse    Twist    Drill    &    Machine    Co.,     New    Bedford, 

Mass. 
1 ', at t    &    Whitney   Co..    Hartford,    Conn. 
Standard    Tool    Co.,    Cleveland.    O. 
Starrett    Co.,    L.    S.,    Athnl,    Mass. 
Trimont    Mfg.    Co.,    Roxbury,    Mass. 
\\'<«t    Haven    Mfg.    Co.,    New    Haven,    Conn. 
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MACHINERY    publishes  a  series   of  eighteen  widely   known 
books  on  shop  practice,  machine  design,  tool  design  and  the 
operation  of  the  standard  machine  tools. 

These  books  are  definite  and  practical.  They  were  written  to  give 
dependable  information  and  instruction  to  mechanical  executives, 
designers  and  students  of  mechanical  engineering  along  the  lines 
of  their  special  work. 

A  list  will  be  sent  you  on  request.  Ask  for  special  prices  for 
groups  of  three  or  six. 
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Whitney,   Baxter  D.,   &   Son,   Inc. ...241 

Whitney    Mfg.    Co     223 

Whiton,    D.    E.,    Mch.    Co 211 

Wilcox   Motor    &   Mfg.    Co 407 

Willard    Mch.    Tool    Co 225 

Williams,    J.    H.,     &    Co 92 

Williams,    White   &    Co 186 

Willson,    T.    A..    &   Co.,    Inc 465 

Wilmarth    &    Morman    Oo 479 

Wilson,  W.  A.,  Mch.  Co 471 

Wilson-Maeulen    Co     267 

Windau     Tool     Co 410 

Winfield  Electric  Welding  Mch.   Co.. 367 

Winter    Bros.    Co 421 

Winterhoff   Tool   &   Mch.    Co 213 

Wisconsin   Electric   Co 148-149 

Wood,    T.    B.,    Sons.    Co 473 

Woods  Engineering  Co 257 

Wood    Turret    Mch.     Co 208' 

Woodward    &   Powell   Planer   Co 152 

Worcester   Lathe    Co 208 

Wright,     David     A 434 

Wright    Mfg.    Co 347 

Wyman-Gordon    Co 292 

Y 

Yale    &   Towne   Mfg    Co 346 

Yost   Mfg.    Co .' 299 

Young,    Corley   &   Dolan,    Inc 442 

Youngstown    Pressed    Steel    Co 402 
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